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1 INTRODUCTION 
1.1 Background 

1.1.1 Why a guideline on the prudent use of antibiotics in the 
dental office is needed 

Since the 1940s, when penicillin was made available for medical use, 
antibiotics have made major contributions to public health.1 Just to name 
some, antimicrobial therapies (including antibiotics) have markedly 
decreased the burden of infectious diseases (e.g. pneumonia and 
tuberculosis) and have allowed the introduction of complex medical 
interventions such as major surgery, organ transplantations and care of 
premature babies, by preventing hospital-acquired infections.1 

However, the use of antimicrobials can result in antimicrobial resistance, 
undermining many of the advances that were realised thanks to 
antimicrobial therapy. It is important to realise that the risk of antimicrobial 
resistance increases if antimicrobials are used in a non-prudent way, e.g. 
unnecessarily prescribed/used, at sub-therapeutic doses, suboptimal 
spectrum, for inappropriate periods of time, or when they are used against 
non-susceptible microorganisms.2, 3 Therefore, the prudent usea of 
antimicrobials is one of the main axes in tackling antimicrobial resistance. 
Prudent use of antimicrobials should lead to more rational and targeted use, 

                                                      
a  Several synonyms have been used for ‘prudent’ use of antibiotics, e.g. 

‘appropriate’, ‘rational’, ‘judicious’ and ‘responsible’. In the European Union, 
the term ‘prudent use’ is preferred, defined by the European Commission as 
a use which benefits the patient while at the same time minimises the 
probability of adverse effects and the emergence or spread of antimicrobial 
resistance.4 ‘Prudent’ is thus used with the same purpose as rational, 
adequate or correct use of antibiotics. 

b  The defined daily dose (DDD) is the assumed average maintenance dose per 
day for a drug used for its main indication in adults.7 DDDs are standardized 

thereby maximising the therapeutic effect and minimising the development 
of antimicrobial resistance.2 

The prudent prescription of antibiotics starts with evidence-based 
guidelines, which clearly outline for each indication whether antibiotics are 
indicated, and if so, which antibacterial agent, dose and duration are 
preferred. Anno 2020, there is still no evidence-based guideline on the 
prudent use of antibiotics for dentists. For certain indications the 
available guidelines miss consistency. More precisely, according to the 
European Society of Cardiology (ESC) antibiotic prophylaxis should be 
considered for patients at highest risk for infective endocarditis (IE; e.g. 
patients with any prosthetic valve, patients with a previous episode of IE, 
patients with any type of cyanotic congenital heart disease (CHD)) 
undergoing dental procedures,5 while for the National Institute for Health and 
Clinical Excellence (NICE), antibiotic prophylaxis is no longer routinely 
recommended in patients at increased risk of developing infective 
endocarditis.6 

1.1.2 Current use of antibiotics prescribed by dentists 
The amount of antibiotics used in Belgium depends heavily on the sector. In 
the hospital sector (i.e. inpatient care and day care) Belgium does not score 
too bad with 1.57 defined daily doses (DDDb) of systemic antibiotics (ATCc 
group J01) per 1 000 inhabitants and per day in 2018, while the European 
Union (EU) and European Economic Area (EEA) population-weighted mean 
use was 1.79.9 Yet, there is still room for improvement: in the Netherlands, 

doses provided as part of the Anatomical Therapeutic Chemical drug 
classification system maintained by the WHO Collaborating Centre for Drug 
Statistics Methodology (www.whocc.no/atcddd).8 The DDD is an 
internationally accepted unit for measuring medicine use and for making 
comparisons, e.g. between countries. 

c  The Anatomical Therapeutic Chemical (ATC) classification system is used for 
the classification of active substances of drugs according to the organ or 
system on which they act and their therapeutic, pharmacological and 
chemical properties. 

http://www.whocc.no/atcddd
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for instance, the mean use was as low as 0.84 DDD per 1 000 inhabitants 
and per day. In the ambulatory sector (i.e. outside hospitals) the Belgian 
situation is worrisome with 20.8 DDD per 1 000 inhabitants and per day, 
while the EU/EEA population-weighted mean use was 18.4. The use in the 
Netherlands was as low as 8.9 DDD per 1 000 inhabitants and per day.9 

A retrospective analysis of reimbursement data, provided by the National 
Institute for Health and Disability Insurance (RIZIV – INAMI), revealed that 
in 2016 5.8% of the total antibacterial use in the Belgian ambulatory 
setting was prescribed by dentists.10 The relative ‘contribution’ to the total 
antibiotic use in ambulatory care was especially high for amoxicillin (10.5% 
of all amoxicillin used in Belgian ambulatory care was prescribed by 
dentists), amoxicillin with an enzyme inhibitor (e.g. amoxicillin with clavulanic 
acid; 8.4%), clindamycin (20.1%) and metronidazoled (11.6%). In contrast, 
the relative contribution of penicillin V was very low (0.3%). The ratio 
amoxicillin to amoxicillin in combination with clavulanic acid was 1.273.10  

Currently, prescribers in the ambulatory sector do not have to specify for 
which indication they prescribe antibiotics, so it is impossible to unravel 
whether antibiotics are prescribed in a prudent way. Hence, we could not 
rely on available administrative data (i.e. reimbursement data) to define the 
indications for this clinical practice guideline. How the indications were 
defined, is fully elaborated in chapter 2. 

1.2 Scope 
The focus of the present guideline is limited to systemic antibiotics which 
are administered per os because Belgian dentists are not qualified to 
deliver drugs intravenously. In addition, locally delivered antimicrobials (e.g. 
in gels, fibers, controlled-release products or ointments) were not 
considered, neither were antimicrobial molecules used with non-
antimicrobial purposes (e.g. low-dose doxycycline). Thus, in this guideline 

                                                      
d  Metronidazole is stricto senso an antiprotozoal (ATC code P01AB), yet it is 

also active against anaerobic bacteria. 

‘antibiotic(s)’ should be read as ‘systemic antibiotic(s) which are 
administered per os’.  

A detailed description of the health questions covered by the guideline, is 
provided in section 2.3. 

1.3 Remit of the guideline 

1.3.1 Overall objectives 
This clinical practice guideline provides evidence-based recommendations 
for the prudent use of antibiotics in 12 situations frequently encountered in 
the dental office. Clinicians are encouraged to interpret these 
recommendations in the context of the individual patient situation, values 
and preferences. The main objective of the present guideline is to reduce 
the non-prudent prescription of antibiotics by dentists, and ultimately to 
reduce antibacterial resistance. Another objective of this guideline is to 
reduce the variability in clinical practice and to improve the communication 
between care providers and patients (e.g. to explain why antibiotics are not 
indicated in certain situations). 

1.3.2 Population for which the guideline is meant 
The target population of this guideline are medically fit patients who 
present in the dental office with one of the indications specified in 
section 2.3. In case a dentist has doubts whether the patient in front of him 
can be considered medically fit and can be treated as is indicated in the 
guideline, he is advised to contact the physician of the patient and discuss 
the optimal treatment pathway. 
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1.3.3 Target users of the guideline 
This guideline is primarily developed for dentists. In the second place, this 
guideline is also intended for general medical practitioners who are 
confronted with patients suffering from infections in the oral cavity. The 
literature review on which this guideline is based, provides the evidence that 
in case of infection, source control (through dental treatment) should be the 
first choice of treatment and that adjunctive antibiotics are rarely indicated. 
In case a patient consult his GP with complaints which may indicate an acute 
pulpitis, peri-apical periodontitis, an acute peri-apical or periodontal abscess 
without systemic involvement, the GP should refer this patient to a dentist 
so that the correct diagnosis can be made and the necessary dental 
treatment can be started.e If indicated, pain medication can be initiated. 

In addition, the authors hope that the content of this guideline will be 
incorporated in the academic teaching base on the prudent prescription and 
use of antibiotics in the Belgian dental schools, as well as in the continuous 
education programmes for dental professionals and general practitioners. 

Last, this guideline may be of interest to patients and their families, and to 
policy makers. 

1.4 Statement of intent 
Clinical Guidelines are designed to improve the quality of health care and 
decrease the use of unnecessary or harmful interventions. This guideline 
has been developed by clinicians and researchers for use within the Belgian 
healthcare context. It provides advice regarding the prudent prescription and 
use of antibiotics in 12 frequently encountered situations in the dental office. 

The recommendations are not intended to indicate an exclusive course of 
action or to serve as a standard of care. Standards of care are determined 
on the basis of all the available clinical data for an individual case and are 

                                                      
e  During weekends and public holidays, the general dentist's on-call service 

can be reached at 0903 39969 (Flanders), http://www.gardedentaire.be/ 
(Brussels) or https://www.dentistedegarde.be/ (Wallonia). Currently, there is 

subject to change as scientific knowledge and technology advance and 
patterns of care evolve. Variations, which take into account individual 
circumstances, clinical judgement and patient choice, may also be 
appropriate. The information in this guideline is not a substitute for proper 
diagnosis and treatment, or for the provision of advice by an appropriate 
health professional. It is advised, however, that significant deviations from 
the national guideline are fully documented in the patient’s file at the time 
the relevant decision is taken. 
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The Belgian Health Care Knowledge Centre (KCE) is a federal institution 
funded for the largest part by the National Institute for Health and Disability 
Insurance (RIZIV – INAMI), but also by the Federal Public Service Health, 
Food Chain Safety and Environment (FOD VVVL – SPF SPSCAE) and the 
Federal Public Service of Social Security (FOD SZ – SPF SS). The 
development of clinical practice guidelines is part of the legal mission of the 
KCE. Although the development of guidelines is paid by KCE’s budget, the 
sole mission of the KCE is providing scientifically valid information. KCE has 
no interest in companies (commercial or non-commercial i.e. hospitals and 
universities), associations (e.g. professional associations, unions), 
individuals or organisations (e.g. lobby groups) that could be positively or 
negatively affected (financially or in any other way) by the implementation of 
these guidelines. All clinicians belonging to the Guideline Development 
Group, the stakeholders and the experts involved in the peer-review process 
completed a declaration of interest form. Information on potential conflicts of 
interest is published in the colophon of this report. All researchers of the 
KCE make yearly declarations of interest; further details of these are 
available upon request. 

a shortage of dentists in certain parts of Belgium, which may jeopardise the 
continuity of care. However, solving this problem is beyond the scope of this 
guideline. 

http://www.gardedentaire.be/
https://www.dentistedegarde.be/
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2 METHODOLOGY 
2.1 Introduction 
This guideline was developed based on a systematic review of the evidence, 
in accordance with the KCE guideline development methodology (see 
https://kce.fgov.be/content/kce-processes). The various steps taken to 
elaborate this guideline are described in this chapter.  

2.2 The Guideline Development Group 
This guideline was developed by KCE experts, in close collaboration with a 
multidisciplinary group of practicing clinicians and academic experts 
teaching in the Belgian dental schools. The composition of the Guideline 
Development Group is documented in Table 16 in Appendix 1. Guideline 
development and literature review expertise, support, and facilitation were 
provided by the KCE expert team.  

The roles assigned to the Guideline Development Group were:  

• To define the clinical questions, in close collaboration with the KCE 
expert team and stakeholders;  

• To identify critical and important outcomes; 

• To provide feedback on the selection of studies and identify further 
relevant manuscripts which may have been missed; 

• To provide feedback on the content of the guideline; 

• To provide feedback on the draft recommendations; 

• To address additional concerns to be reported under the sections ‘other 
considerations’. 

The Guideline Development Group met three times (5 September 2019, 
together with the stakeholders, 5 December 2019 and 5 March 2020) to 
discuss the chapters in development. A fourth meeting, during which the 
discussion of sections 4.10 and 4.11 (‘Antibiotic prophylaxis in patients at 

(high) risk of infective endocarditis undergoing dental procedures’ and 
‘Antibiotic prophylaxis in patients with orthopaedic joint implants undergoing 
dental procedures’) was scheduled, and to which also representatives of the 
Belgian Association of Orthopaedics and Traumatology, the European Bone 
and Joint Infection Society, the Belgian Society of Cardiology, the Belgian 
society for infectiology and clinical microbiology (BVIKM – SBIMC) and the 
Belgian Antibiotic Policy Coordination Committee (BAPCOC) were invited in 
order to come to recommendations supported by a multidisciplinary group 
of health professionals (see Table 17 in Appendix 1), had to be replaced by 
a written format (email) due to the Covid-19 restrictions imposed by the 
national Security Council.  

2.3 Marking out the scope of the guideline 
Since the reimbursement data in Belgium do not comprise the indication for 
the prescription of medicines, we had to rely on surveys among dentists to 
identify the indications for antibiotic therapy in the dental office.11-14 An initial 
long list of 33 indications, was reduced to 12 through in-depth discussions 
with some members of the Guideline Development Group.  

This list was then presented to all members of the Guideline Development 
Group (see Table 16) and the dentists among the stakeholders (see 
colophon) in an online survey. For each indication the respondents were 
asked to tick one answer: (a) should be included, (b) inclusion unsure, (c) 
should not be included, (d) no expertise. The respondents were also asked 
whether additional indications should be covered in the guideline. 

The invitation to complete the survey was sent on 14 June 2019 and the 
respondents were asked to complete the survey before 1 July 2019. In total, 
eleven members of the Guideline Development Group (1 member, a medical 
doctor, did not have sufficient dental expertise to complete the survey) and 
six of the eight dentist-stakeholders completed the survey.  

https://kce.fgov.be/content/kce-processes
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The results of the survey (Appendix 2, Table 18) were discussed with the 
Guideline Development Group and stakeholders during the first joint 
meeting (5 September 2019). Finally, it was decided that the indication 
‘Periodontal regenerative surgery’ was deleted from the list of indications as 

this type of surgery is primarily performed by periodontists and not by 
general dentists. On the other hand, the indication ‘Symptomatic irreversible 
pulpitis in primary teeth’ was added, leading to a final list of 12 indications 
(Table 1).  

 

Table 1 – Final list of indications 
 Indication 

1 Are systemic antibiotics beneficial or harmful in children who present with a symptomatic irreversible pulpitis in primary teeth, whether or not in combination 
with dental treatment and whether or not in combination with analgesics? 

2 Are systemic antibiotics beneficial or harmful in children who present with an odontogenic abscess with or without systemic involvement in the primary dentition, 
whether or not in combination with dental treatment and whether or not in combination with analgesics? 

3 Are systemic antibiotics beneficial or harmful in patients who present with a single permanent tooth with symptomatic irreversible pulpitis, awaiting dental 
treatment? 

4 Are systemic antibiotics beneficial or harmful in patients with symptomatic apical periodontitis in permanent teeth, whether or not in combination with dental 
treatment and whether or not in combination with analgesics? 

5 Are systemic antibiotics beneficial or harmful in patients with acute apical abscess in permanent teeth, whether or not in combination with dental treatment and 
whether or not in combination with analgesics? 

6 Are systemic antibiotics beneficial or harmful in patients who have an avulsed permanent tooth replanted? 

7 Is the administration of systemic antibiotics in conjunction with non-surgical periodontal treatment beneficial or harmful in patients with aggressive periodontitis? 

8 Is the administration of systemic antibiotics beneficial or harmful in patients who have a periodontal abscess or pericoronitis? 

9 Are systemic prophylactic antibiotics beneficial or harmful in patients undergoing dental implant placement? 
10 Is the prophylactic administration of systemic antibiotics beneficial or harmful in patients undergoing permanent tooth extraction? 

11 Are prophylactic antibiotics beneficial or harmful in patients at (high) risk of infective endocarditis undergoing dental procedures? 

12 Are prophylactic antibiotics effective in preventing periprosthetic joint infections in patients with orthopaedic joint implants undergoing dental procedures? 

Final note: Since the evidence base for indication 4 and 5 was one systematic review (SR),15 it was decided to combine both indications in one chapter. 
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2.4 Development of the research questions 
In a following step, the research questions were further developed and the 
inclusion and exclusion criteria were defined using the PICO (Participants – 
Interventions – Comparator – Outcomes) framework. For each indication, 
the information was summarised in a table (see Appendix 3). 

They were discussed in depth with the members of the Guideline 
Development Group and the stakeholders during the joint meeting of 5 
September 2019 and adapted accordingly.  

2.5 Literature review  

2.5.1 Scoping searches 
In the scoping phase, a literature review was conducted, with special focus 
on guidelines and systematic reviews. The main objective was to identify 
recent (i.e. published after 2000) and high quality guidelines and SRs so that 
a first assessment of the workload could be made.  

The search for guidelines in Medline and Embase was done on 11 and 16 
June 2019 (by NF) and resulted in 1446 hits (Figure 15 in Appendix 4.2). In 
addition, dedicated websites (see Appendix 4.1, Table 31) were consulted 
for clinical practice guidelines, Health technology assessments (HTA) and 
systematic reviews on the topic. The search terms were ‘antibiotic(s), 
prophylaxis, dentistry, dental, oral’. The searches were performed between 
21 May and 29 July 2019 (RL) and resulted in 34 publications. After removal 
of duplicates, 979 records were screened on title and abstract (RL). Overall, 
66 potentially relevant publications were selected; this was done based on 
the PICO and the in- and exclusion criteria described for every indication 
(see Appendix 3). Through full text assessment (RL), 52 of these documents 
were excluded (for reasons and numbers per indication, see Appendix 4.3). 
The quality of the remaining thirteen documents was assessed with the 
AGREE II instrument (see section 2.6). 

The scoping search for recent (i.e. published after 2000) systematic 
reviews in Medline, the Cochrane Library and Embase performed in June 
2019, yielded 648 hits, from which 88 potentially relevant publications were 

selected after screening of title and abstract (RL). In the flowcharts (see 
Appendix 5.1), these systematic reviews are included in the ‘Additional 
records identified through other sources’. 

The search strategies are outlined in the Supplement, Section 1. 

2.5.2 Dedicated searches per indication 
In addition, for each indication, a dedicated search was done for SRs, 
randomized controlled trials (RCTs) and, if indicated, other (primary) 
studies in Medline, the Cochrane Library and Embase. The search 
strategies can be found in the Supplement, Section 2. 

For each indication, the flow charts illustrate the number of records 
identified, the number excluded based on title and abstract and the number 
of full texts screened, excluded and included (Appendix 5.1, Appendix 6.1, 
Appendix 7.1). Members of the Guideline Development Group were also 
consulted to identify relevant evidence that might have been missed during 
the search process. 

For all but one indication (i.e. non-surgical treatment of aggressive 
periodontitis), the selection of records was done by two KCE experts (of 
whom one dentist). 

2.6 Quality assessment 

2.6.1 Guidelines 
The Appraisal of Guidelines Research and Evaluation (AGREE) II 
instrument was used to evaluate the methodological quality of the identified 
international guidelines (see Appendix 8.1.1, or www.agreetrust.org).16 
Thirteen guidelines were scored by two independent researchers (RL and 
LV; Table 63) and the points of difference were discussed and reviewed in 
case of disagreement to come to a final score.  

Based on this overall assessment with AGREE II, two high quality guidelines 
were retained. One on the use of prophylactic antibiotics prior to dental 
procedures,17 and one on antimicrobial prophylaxis against infective 

https://kce.fgov.be/sites/default/files/atoms/files/KCE_332S_Antibiotics_in_dental_office_Supplement.pdf
https://kce.fgov.be/sites/default/files/atoms/files/KCE_332S_Antibiotics_in_dental_office_Supplement.pdf
http://www.agreetrust.org/
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endocarditis in adults and children undergoing interventional procedures.6 
Both guidelines were rather used as systematic review; the 
recommendations were not copied.  

2.6.2 Systematic reviews 
During full text assessment, reviews were excluded if the search of the 
review was done in only one database, if the search strategy was restricted 
to Medical Subject Headings (MeSH) terms, if the in-and exclusion criteria 
were not clearly formulated, if there was no quality assessment of included 
studies, if the review was narrative or if the topic under study was not 
covered (for reasons and numbers per indication, see Appendix 1.1).  

The AMSTAR 2 criteria were used to assess the methodological quality of 
the selected systematic reviews (Table 61).18 

For some indications the quality assessments and meta-analyses made in 
the selected systematic review(s) was used, while for other indications the 
systematic reviews were rather used to identify primary studies. This is 
explained in the respective sections ‘evidence base’. 

2.6.3 RCTs 
The quality of the selected RCTs was assessed with the Cochrane 
Collaboration’s tool for assessing risk of bias.19 The following domains were 
assessed: selection bias (random sequence generation and allocation 
concealment), performance bias (blinding of participants and personnel), 
detection bias (blinding of outcome assessment), attrition bias (incomplete 
outcome data), reporting bias (selective reporting) and other bias. The 
support for judgement that was used, can be found in Table 62 (Appendix 
8.1.3).  

We assessed the risk of bias for each study independently and across all 
studies collectively. We determined the risk of bias within each study based 
on the risk of bias for all key domains. We considered each study 
independently as low risk of bias if all key domains of bias were at low risk, 
unclear risk if 1 or more key domains were at unclear risk, and high risk if 1 
or more key domains were at high risk. Collectively, we determined the risk 

of bias based on the proportion of each risk level across all studies. We 
considered all studies collectively as low risk of bias if most information was 
at low risk, unclear risk of bias if most information was at unclear risk, and 
high risk if the proportion of information from studies was at a sufficiently 
high risk to affect interpretation of results. 

Critical appraisal of each study was performed by a single researcher, and 
critically revised by a second researcher. 

2.6.4 Non-randomised primary studies 
The quality of the selected observational studies was assessed with the Risk 
of bias in non-randomised studies of interventions (ROBINS-I) tool.20 This 
tool can be used when two or more interventions are compared in different 
sorts of non-randomised study designs, such as cohorts studies, case-
control, before-after studies, interrupted-time series or quasi randomised 
studies. Similar to the Cochrane Risk of bias tool, the focus is on internal 
validity of a study (and not on generalisability or directness).  

Per outcome, seven domains need to be assessed: confounding bias, 
selection bias, bias in classification of interventions, bias due to deviations 
from intended intervention, bias due to missing data, bias in measurement 
outcomes and bias in selection of the reported result. A key feature of the 
tool is the inclusion of signalling questions within each domain of bias. The 
overall risk of bias judgement of a study outcome is based on the response 
options for each domain level. The risk of bias judgements are: low risk of 
bias (the study is comparable to a well-performed randomised controlled 
trial), moderate risk of bias (the study is sound for a non-randomised 
controlled trial but cannot be compared to a RCT), serious risk of bias (the 
study has some important problems), critical risk of bias (the study is too 
problematic to provide any useful evidence on the effects of the intervention) 
or no information to base a judgement. When at least one individual domain 
is considered at a serious risk of bias, the overall risk will become serious 
risk of bias, irrespective of other more ‘positively judged’ domains. In 
general, it rarely happens that a nonrandomised controlled trial is judged as 
having a low risk of bias.  
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Critical appraisal of each study was performed by a single researcher, and 
critically revised by a second researcher.  

2.7 Data extraction  
Data extraction was performed by one researcher and critically revised by a 
second researcher. Data were entered in evidence tables using standard 
KCE templates. In case the KCE experts had doubts about what they read 
in the selected systematic reviews, they tried to obtain the full text of the 
original (primary) studies and/or contacted the authors of the latter. The 
evidence tables are reported in Appendix 9.  

2.8 Statistical analyses 
For dichotomous outcomes the relative risk was used as the measure of 
treatment effect and for continuous outcomes the mean difference.  

The meta-analyses were performed according to the guidelines described 
in the Cochrane Handbook21 and by the use of Review Manager software.22 
In none of the meta-analyses, results of RCTs and comparative 
observational studies were pooled. When the studies were clinically 
sufficiently homogeneous (i.e. sufficiently similar with respect to the patients, 
interventions, outcomes and timing of the follow-up measurements), the 
results were combined by means of a fixed-effects model. Yet, in case the 
studies were statistically heterogeneous, a random-effects model was used 
and, if sufficient studies were available, heterogeneity was explored by 
subgroup analysis. Statistical heterogeneity was assessed by a combination 
of visual inspection of the forest plots, the Chi-square test for homogeneity 
(p-value set at 0.1 to increase the power of this test) and the I2 statistic. The 
latter two statistics were interpreted in the light of the size of the studies 
included in the meta-analysis (e.g. if many large studies were included that 
had clinically irrelevant different effect estimates, the Chi-square test would 
become significant (due to high power) and I2 would approach 100%; in that 
case the results of the visual inspection dominated the judgment of 
heterogeneity). The forest plots are reported in Appendix 10. 

If possible, all analyses were performed according to the intention-to-treat 
(ITT) principle. But in case a study didn’t report an ITT analysis or if it was 
unclear whether an ITT analysis was done, the results were used as 
reported in the paper. Missing data were not replaced by means of 
imputation techniques. 

Studies that were clinically heterogeneous or did not present the data in 
sufficient detail to enable statistical pooling were summarized qualitatively.  

2.9 Grading evidence 
For each recommendation, we provided its strength and the quality of the 
supporting evidence.23 According to GRADE, we classified the quality of 
evidence in 4 categories: high, moderate, low, and very low (Table 2 and 
Table 3). The quality of evidence reflects the extent to which a guideline 
panel’s confidence in an estimate of the effect was adequate to support a 
particular recommendation. 

GRADE for guidelines was used: the evidence across all outcomes and 
across studies for a particular recommendation was assessed. The 
evaluation was based on the following quality elements: study limitations, 
inconsistency, indirectness, imprecision and publication bias (see Summary 
of findings tables in Appendix 11). 

For RCTs, quality rating was initially considered to be of high level (Table 2). 
If deemed appropriate, the rating was downgraded based on the judgement 
of the different quality elements. Each quality element considered to have 
serious or very serious risk of bias was rated down -1 or -2 points, 
respectively. Judgement of the overall confidence in the effect estimate was 
also taken into account. We considered confidence in estimates as a 
continuum and the final rating of confidence could differ from that suggested 
by each separate domain.24 The general principles used to downgrade the 
quality rating are summarized in Table 4. 

Initially, observational studies were by default considered low level of 
evidence (Table 2 and Table 3). However, the level of evidence of 
observational studies with no threats to validity can be upgraded for a 
number of reasons (which are actually encountered infrequently):25 
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1. When there is a large or a very large magnitude of effect, as a rule of 
thumb, the following criteria are proposed by GRADE: 

a. Large magnitude of effect: direct evidence, relative risk (RR) = 2 - 
5 or RR = 0.5 – 0.2 with no plausible confounders > upgrade 1 level 

b. Very large magnitude of effect: RR > 5 or < 0.2 and no serious 
problems with risk of bias or precision (sufficiently narrow 
confidence intervals) > upgrade 2 levels; 

2. When consideration of all plausible residual confounders and biases 
would not reduce a demonstrated effect; 

3. When there is a dose-response gradient. 

Table 2 – GRADE approach to grading the quality of evidence for each outcome, summary 
Source of body of evidence Initial rating of quality of 

a body of evidence 
Factors that may 
decrease the quality 

Factors that may increase the quality Final quality of a body of 
evidence 

Randomized trials 
 

High 1. Risk of bias 
2. Inconsistency 
3. Indirectness 
4. Imprecision 
5. Publication bias 

1. Large effect 
2. Dose-response 
3. All plausible residual confounding would reduce 
the demonstrated effect or would suggest a 
spurious effect if no effect was observed 

High (⊕⊕⊕⊕) 
Moderate (⊕⊕⊕⊝) 
Low (⊕⊕⊝⊝) 
Very low (⊕⊝⊝⊝) 

Observational studies Low 

Sources: Balshem et al. GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol. 2011;64(4):401-6;23 Guyatt et al. GRADE guidelines: 9. Rating up the quality of 
evidence. J Clin Epidemiol. 2011;64(12):1311-6.25 

Table 3 – Levels of evidence according to the GRADE system 
Quality level Definition 
High We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that 
it is substantially different 

Low Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect 

Very low We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of the effect 
Source: Balshem et al. GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol. 2011;64(4):401-6.23 
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Table 4 – Downgrading the quality rating of evidence using GRADE  
Quality element Reasons for downgrading 

Limitations  For each study reporting the selected outcome, possible risk of bias introduced by lack of allocation concealment, lack of blinding, lack of intention-to-
treat analysis, loss of follow-up and selective outcome reporting were assessed. Additionally, other limitations such as stopping early for benefit and 
use of invalidated outcome measures were taken into consideration. Level of evidence was downgraded if studies were of sufficiently poor quality. 
Downgrading was omitted if studies with low risk of bias were available that lead to similar conclusions as the studies with a high risk of bias. 

Inconsistency  Downgrading the level of evidence for inconsistency of results was considered in the following situations: point estimates vary widely across studies, 
confidence intervals show minimal or no overlap, the statistical test for heterogeneity shows a low p-value or the I2 is large. If large variability in 
magnitude of effect remained unexplained, the quality of evidence was rated down.  

Indirectness  Quality rating was downgraded for indirectness in case the trial population or the applied intervention differed significantly from the population or 
intervention of interest. Also, the use of surrogate outcomes could lead to downgrading. A third reason for downgrading for indirectness occurred when 
the studied interventions were not tested in a head-to-head comparison. 

Imprecision  Evaluation of the imprecision of results was primarily based on examination of the 95%CI. Quality was rated down if clinical action would differ if the 
upper versus the lower boundary of the 95%CI represented the truth. In general, 95%CIs around relative effects were used for evaluation, except when 
the event rate was low in spite of a large sample size. To examine the 95%CIs, the clinical decision threshold was defined. When the 95%CI crossed 
this clinical decision threshold, the quality level was rated down. A relative risk reduction (RRR) of 25% was defined as clinical decision threshold by 
default and adapted if deemed appropriate e.g. in case of a low risk intervention. 
Even if 95%CIs appeared robust, level of evidence could be rated down because of fragility. To judge fragility of results, it is suggested to calculate 
the number of patients needed for an adequately powered (imaginary) single trial, also called the optimal information size (OIS). If the total number of 
patients included in a systematic review was less than the calculated OIS, rating down for imprecision was considered. For calculations, a RRR of 25% 
was used, unless otherwise stated. When the OIS could not be calculated, a minimum of 300 events for binary outcomes and a minimum of 400 
participants for continuous outcomes were used as a rule of thumb. 

Reporting bias Quality rating was downgraded for reporting bias if publication bias was suggested by analysis using funnel plots or searching of trial registries. 
Publication bias was also suspected if results came from small, positive industry-sponsored trials only. 

Sources: Guyatt et al. GRADE guidelines: 4. Rating the quality of evidence--study limitations (risk of bias). J Clin Epidemiol. 2011;64(4):407-15;26 Guyatt et al. GRADE 
guidelines: 5. Rating the quality of evidence--publication bias. J Clin Epidemiol. 2011;64(12):1277-82;27 Guyatt et al. GRADE guidelines: 6. Rating the quality of evidence--
imprecision. J Clin Epidemiol. 2011;64(12):1283-93; Guyatt et al. GRADE guidelines: 7. Rating the quality of evidence--inconsistency. J Clin Epidemiol. 2011;64(12):1294-
302;28 Guyatt et al. GRADE guidelines: 8. Rating the quality of evidence--indirectness. J Clin Epidemiol. 2011;64(12):1303-10.29 
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2.10 Formulation of recommendations 
The strength of each recommendation was assigned using the GRADE 
system (Table 5). It depends on a balance between all desirable and 
undesirable effects of an intervention (i.e. net clinical benefit), quality of 
available evidence, values and preferences, and estimated cost (resource 
utilization; Table 6). A strong recommendation implies that most informed 
patients would want the recommended course of action while a weak 
recommendation implies that the majority of informed patients would want 
the intervention, but many would not (Table 7).30 Specifically, a strong 
negative recommendation means the harms of the recommended approach 
clearly exceed the benefits whereas a weak negative recommendation 
implies that the majority of patients would not want the intervention, but 
many would. In the case of a weak recommendation, clinicians are 
especially required to spend adequate time with patients to discuss patients’ 
values and preferences. Such an in-depth discussion is necessary for the 
patient to make an informed decision. This may lead a significant proportion 
of patients to choose an alternative approach. Fully informed patients are in 
the best position to make decisions that are consistent with the best 
evidence and patients’ values and preferences. For policy-makers, a strong 
recommendation implies that variability in clinical practice between 
individuals or regions would likely be inappropriate whereas a weak 
recommendation implies that variability between individuals or regions may 
be appropriate, and use as a quality of care criterion is inappropriate.31, 32 

Given the important harms related to the intake of antibiotics, and given the 
fact that those were barely reported in the studies we included in the 
systematic reviews, a dedicated chapter was devoted to the adverse events 
associated with the use of antibiotics (Chapter 3). Indeed for antibiotics, the 
harms are both on an individual level (direct adverse events) and a more 
long-term societal level (antimicrobial resistance), which can eventually 
negatively impact the patient. When balancing benefits and risks, both the 
direct adverse events and antimicrobial resistance were considered. For the 
benefits, the evidence for most indications was low or very low. If the 
evidence suggested only minor or unclear (e.g. only proxy outcomes 
assessed) benefit from taking antibiotics, the recommendation was 
formulated in the sense of a weak recommendation. In case the evidence 
suggested no benefit or in case there was no evidence, the recommendation 
was formulated as a strong recommendation: antibiotics are not 
recommended. For this guideline, no formal cost-effectiveness study or 
search for economic literature was conducted. 
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Table 5 – Strength of recommendations according to the GRADE system 
Grade  Definition   
Strong The desirable effects of an intervention clearly outweigh the undesirable effects (the intervention is to be put into practice), or the undesirable 

effects of an intervention clearly outweigh the desirable effects (the intervention is not to be put into practice) 
Meaning for Patients  Most individuals in this situation would want the recommended course of action, and only a small proportion would not. 

Formal decision aids are not likely to be needed to help individuals make decisions consistent with their values and preferences. 

Clinicians  Most individuals should receive the intervention. Adherence to this recommendation according to the guideline could be used as a quality 
criterion or performance indicator. 

Politicians  The recommendation can be adopted as policy in most situations. 
Weak The desirable effects of an intervention probably outweigh the undesirable effects (the intervention probably is to be put into practice), or the 

undesirable effects of an intervention probably outweigh the desirable effects (the intervention probably is not to be put into practice) 
Meaning for Patients  The majority of individuals in this situation would want the suggested course of action, but many would not. 

Clinicians  Recognize that different choices will be appropriate for individual patients and that you must help each patient arrive at a management 
decision consistent with his or her values and preferences. Decision aids may be useful helping individuals making decisions consistent 
with their values and preferences. 

Politicians  Policy-making will require substantial debate and involvement of various stakeholders. 
Source: Andrews et al. GRADE guidelines: 15. Going from evidence to recommendation-determinants of a recommendation's direction and strength. J Clin Epidemiol. 
2013;66(7):726-35.30 

Table 6 – Factors that influence the strength of a recommendation 
Factor Comment 

Balance between desirable and 
undesirable effects 

The larger the difference between the desirable and undesirable effects, the higher the likelihood that a strong recommendation 
is warranted. The narrower the gradient, the higher the likelihood that a weak recommendation is warranted 

Quality of evidence The higher the quality of evidence, the higher the likelihood that a strong recommendation is warranted 
Values and preferences The more values and preferences vary, or the greater the uncertainty in values and preferences, the higher the likelihood that a 

weak recommendation is warranted 
Costs (resource allocation) The higher the costs of an intervention, i.e. the greater the resources consumed, the lower the likelihood that a strong 

recommendation is warranted 
Sources: Andrews et al. GRADE guidelines: 15. Going from evidence to recommendation-determinants of a recommendation's direction and strength. J Clin Epidemiol. 
2013;66(7):726-35.30 
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Table 7 – Interpretation of strong and weak (conditional)* recommendations 
Implications Strong recommendation Weak recommendation 

For patients Most individuals in this situation would want the recommended course 
of action, and only a small proportion would not. 
Formal decision aids are not likely to be needed to help individuals 
make decisions consistent with their values and preferences. 

The majority of individuals in this situation would want the suggested course 
of action, but many would not. 

For clinicians Most individuals should receive the intervention. Adherence to this 
recommendation according to the guideline could be used as a quality 
criterion or performance indicator. 

Recognize that different choices will be appropriate for individual patients 
and that you must help each patient arrive at a management decision 
consistent with his or her values and preferences. Decision aids may be 
useful helping individuals making decisions consistent with their values and 
preferences. 

For policy makers The recommendation can be adopted as policy in most situations. Policy-making will require substantial debate and involvement of various 
stakeholders. 

* the terms ‘‘conditional’’ and ‘‘weak’’ can be used synonymously 
Source: Andrews et al. GRADE guidelines: 15. Going from evidence to recommendation-determinants of a recommendation's direction and strength. J Clin Epidemiol. 
2013;66(7):726-35.30 

For each indication, the first draft of recommendations was prepared by the 
KCE team. The whole chapter (including evidence tables, summary of 
findings tables, recommendations, etc.) was circulated at least one week 
before the face-to-face expert meetings. During these meetings, the 
documents were discussed in depth (‘unstructured, open discussions’), and 
when indicated revised. This was also applicable to the recommendations. 
After the meetings, the revised documents (with changes well indicated) 
were shared with the Guideline Development Group for final approval. No 
formal consensus procedure was used. 

                                                      
f  The fact that the clinical practice suggestions are not based on solid scientific 

evidence, may explain why they may deviate somewhat from what is found in 
other guidance documents.  

In a few situations the use of antibiotics is indicated or can be considered. 
Yet, for most of these situations there was insufficient high level evidence 
which antibiotic (regimen) was to be preferred. From the perspective of the 
prudent prescription of antibiotics, the expert group took the view that dental 
practitioners should at least get some advice on which antibiotic (regimen) 
could be considered in those situations. Therefore, clinical practice 
suggestions are given, which are based on indirect evidencef. They are 
presented between blue lines, so that they can be easily distinguished from 
the recommendations (in red tables), which are evidence based. 
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2.11 Stakeholder involvement 

2.11.1 Professional associations 

Relevant dental and medical professional associations (Table 8), as well as 
representatives of the Federal Agency for Medicines and Health Products 
(FAGG – AFMPS; feedback received), the National Institute for Health and 
Disability Insurance (RIZIV – INAMI; feedback received), the Federal Public 
Service Health, Food Chain Safety and Environment (FOD VVVL – SPF 
SPSCAE; no feedback received), the Belgian Antibiotic Policy Coordination 
Committee (BAPCOC) and the national One Health Advisor and 
Antimicrobial Resistance Coordinator (no feedback received) were invited to 
participate as stakeholder. 

 

Table 8 – Invited professional associations  
Professional association Comments 

Belgian Association for Endodontology and Traumatology (BAET) No feedback received  
Belgische Academie voor Kindertandheelkunde - L’Académie Belge de Dentisterie Pédiatrique (BAPD) Feedback received 
Belgische beroepsvereniging van de geneesheren-specialisten in de Stomatologie, Mond-, Kaak- en Aangezichtschirurgie - Union 
professionnelle des médecins belges spécialistes en stomatologie et chirurgie orale et maxillo-faciale (VBS-MKA - GBS-OMF) 

No feedback received 

Belgische Vereniging voor Infectiologie en Klinische Microbiologie - La Société Belge d'Infectiologie et de Microbiologie Clinique (BVIKM-
SBIMC) 

No feedback received 

Belgische Vereniging voor Parodontologie - Société Belge de Parodontologie (BVP) Feedback received 
Chambre Syndicale Dentaire (CSD) No feedback received 
Domus Medica No feedback received 
Koninklijke Belgische Vereniging voor Stomatologie en Maxillo-Faciale Heelkunde - Société Royale Belge de Stomatologie et de Chirurgie 
Maxillo-Faciale (KBVSMFH - SRBSCMF)  

No feedback received 

Société de Médecine Dentaire (SMD) Feedback received 
Société Scientifique de Médecine Générale (SSMG)  No feedback received 
Verbond der Vlaamse Tandartsen (VVT) Feedback received 
Vlaamse Beroepsvereniging Tandartsen (VBT) Feedback received 
Vlaamse Wetenschappelijke Vereniging voor Tandheelkunde (VWVT) Feedback received 
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2.11.2 Patient representatives 
Associations of patient representatives (Table 9) were contacted to invite 
patient representatives to take part in stakeholder meetings (Table 9). Their 
key role was to ensure that patient views and experiences informed the 
group’s work. Patient representatives were asked whether important 
considerations from a patients’ perspective had been missed in the 
formulation of our recommendations and whether information that could 
assist patients in making clear choices should be added. 

 

Table 9 – Invited patient representatives 
Patients' representatives Comments 

Landsbond der Christelijke Mutualiteiten - Mutualité chrétienne Feedback received 
Landsbond van de Onafhankelijke Ziekenfondsen - Union Nationale des Mutualités Libres Feedback received 
Landsbond van Liberale Mutualiteiten - Union Nationale des Mutualités Libérales No feedback received 
Ligue des Usagers des Services de Santé (LUSS) No feedback received 
Nationaal Verbond van Socialistische Mutualiteiten - Union Nationale des Mutualités Socialistes Feedback received 
Test Aankoop – Test Achats Feedback received 
Vlaams Patiëntenplatform (VPP) No feedback received 
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2.11.3 Process 
As was described before, the stakeholders (see sections 2.11.1 and 1.1.1) 
were invited from the very start of the project when the indications were 
selected and discussed in depth during a joint meeting with the members of 
the guideline development group (5 September 2019).  

At the end of the development of the guideline, the Short Report, which 
comprised the clinical recommendations prepared by the Guideline 
Development Group, was circulated to all stakeholders (on 20 May 2020). 
All stakeholders were asked to read the short report critically and to provide 
the KCE team with their comments two days before the joint Guideline 
Development Group – stakeholder meeting; reminders were sent on 18 June 
2020. Due to the restrictions imposed by the national Security Council 
because of the Covid-19 pandemic, the face-to-face meeting was replaced 
by a video conference meeting on 26 June 2020.  

The dentists among the stakeholders were asked to complete an online 
survey, in which they were asked to indicate for each recommendation 
whether they ‘completely disagree’ (score 1), ‘somewhat disagree’ (score 2), 
are ‘unsure’ (score 3), ‘somewhat agree’ (score 4), or ‘completely agree’ 
(score 5). In case a respondent did not feel familiar with the underlying 
evidence, he was able to indicate this (‘no expertise’). If respondents 
disagreed with the recommendation (i.e. they scored ‘completely disagree’ 
or ‘somewhat disagree’), they were asked to provide an explanation 
supported by appropriate evidence. For this purpose, the dentist-
stakeholders were provided with the full scientific report, including the 
appendices. Reminders were sent on 18 and 22 June 2020. 

In all, 8 dentist-stakeholders were invited to complete the survey; 5 of them 
did so. A sixth dentist-stakeholder informed us that she was unable to 
complete the survey due to sick leave, but that she approved all 
recommendations. The comments received from all stakeholders, dentists 
and non-dentists, were discussed during the stakeholder meeting on 26 
June 2020. In Appendix 13, an overview is provided on how these comments 
and the issues raised during the meeting were taken into account. No formal 
consensus method was used. 

2.12 Final validation 
As part of the standard KCE procedures, an external scientific validation of 
the report was conducted prior to its publication. This validation was done in 
two phases. First, the scientific content was assessed by two academic 
experts in the dental field on 11 September, 2020 (Vibeke Baelum and Ivor 
G. Chestnutt; see colophon for affiliation). Second, the methodology was 
validated making use of the AGREE II checklist. This validation process was 
chaired by the Belgian Centre for Evidence-Based Medicine (CEBAM) on 
16 September, 2020 (Martine Goossens, Patrick Vankrunkelsven, Gerda 
Wauman). 
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3 ADVERSE EVENTS ASSOCIATED WITH 
THE USE OF ANTIBIOTICS 

When clinicians prescribe medication, they should be well aware of their 
benefits, but also of their potential harms. Adverse drug reactions include 
any untoward medication effect experienced at normal therapeutic doses of 
the drug.33 Adverse events associated with the use of antibiotics may range 
from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache to 
serious adverse events like major allergic reactions (including anaphylaxis), 
severe toxicities and sudden death.34 Antimicrobials are able to harm 
patients by various mechanisms (Figure 1). From a public health 
perspective, the development of antimicrobial resistance (section 3.1) is the 
greatest concern. But antimicrobials are also associated with disruption of 
microbiomes (section 3.2), drug hypersensitivity reactions (section 3.3) and 
toxicities (section 3.4).  

The systematic review of the literature which formed the basis for chapter 4 
(i.e. the clinical recommendations), revealed that in most trials the primary 
outcomes related to efficacy rather than harm. Several studies failed to 
report any harms (or did it in a very sloppy way), which led us to suspect that 
the authors did not collect these data or failed to publish them 
(transparently). This observation is certainly not confined to the dental 
literature. It was also made in the general medical literature, where the 
authors of e.g. ‘Common harms from amoxicillin: a systematic review and 
meta-analysis of randomized placebo-controlled trials for any indication’,34 
concluded that the harms were poorly reported in most trials and their true 
incidence may have been higher than reported. 

Figure 1 – Mechanisms by which antimicrobials may harm patients 

 
Source: Nishkantha Arulkumaran et al., Intensive Care Medicine, Jan 29, 202035 

This chapter is developed to compensate somehow for the underreporting 
of harms in chapter 4. It is intended for dental practitioners and other health 
care workers who consider the prescription of antibiotics for a dental 
problem, to give thought to the potential deleterious effects carried with the 
use of antibiotics. But this chapter can also provide background information 
to patients (who sometimes insist on receiving antibiotics). This chapter 
focuses on the most common adverse events, and especially on those 
adverse events associated with antibiotics administered per os. It is not 
intended to be exhaustive, nor is it based on a systematic review of the 
literature. 
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3.1 Antibacterial resistance  
While antimicrobial resistance refers to the ability of any microorganism (not 
just bacteria but also viruses, parasites and fungi) to resist to antimicrobial 
treatments, antibacterial resistance refers to the capacity of bacteria to 
resist to the action of antibiotics, making them ineffective. As this guideline 
zooms in on antibiotics, this chapter brings into focus antibacterial 
resistance. 

3.1.1 Antibacterial resistance, a natural phenomenon 
Antibacterial resistance is a natural phenomenon; it is part of the evolution 
of bacteria.1 Every single use of an antibiotic has the potential to stimulate 
the development of resistance to it, as this is the natural response of 
bacteria.3 If a new trait turns out helpful for a bacterium’s survival and 
reproduction, the lineage descending from that bacterium becomes more 
common by replacing, through natural selection, bacteria that did not inherit 
that trait (Box 1). This is the case not only for the bacteria that are involved 
in the infection for which the antibiotics were administered, but also for the 
commensal flora (Figure 1). In humans and animals it may take millions of 
years before a new helpful trait becomes predominant, but in the case of 
unicellular microorganisms, like bacteria, this process is much shorter as 
they can reproduce as often as every 20 minutes. For example, ampicillin, 
which was discovered in 1958 and made available on the market in 1961, is 
now widely tolerated by many strains of microorganisms. Nearly 100% of 
hospital-acquired Klebsiella infections in developing countries are now 
ampicillin resistant.1, 36  

3.1.2 How do bacteria become resistant? 
Some bacteria are intrinsically resistant to certain types of antibiotics. 
However, the main issue in antibacterial resistance is the acquisition of 
resistance in a bacterial population that was originally susceptible to 
an antibacterial drug. 

The major driver behind the development of antimicrobial resistance is the 
non-prudent use of antimicrobial agents in both humans and animals, 

by exerting ecological pressure on the bacteria.37 The development of 
acquired resistance can be the result of mutations in chromosomal genes or 
by acquiring external genetic determinants of resistance such as plasmids, 
obtained from other resistant organisms present in the environment (Box 
1).38  

Box 1 – Mechanisms of acquired resistance  

Acquired resistance through mutations  
Just like all living organisms, bacteria can go through random evolutionary 
changes in their genes. Mutations in these genes can produce new or 
altered traits that may provide new abilities or capacities. For instance, 
some mutations enable bacteria to produce enzymes that inactivate 
antibiotics (e.g. beta-lactamase), other mutations modify the cell target so 
that the antibiotic can no longer attack it, others close up the entry ports 
that allow antibiotics into the cell, and still others activate pumping 
mechanisms to expel the antibiotic back outside so it never reaches its 
target.39 During reproduction, these new traits are (‘vertically’) passed on 
to the offspring.1  

Acquired resistance through horizontal gene transfer  
Resistance to antibiotics may also be acquired through the exchange of 
mobile genetic elements across two bacteria of the same generation; this 
is called ‘horizontal gene transfer’ (HGT). This path of resistance 
acquisition is particularly worrisome as it can happen between different 
bacterial strains or between different species and in nearly all matrices 
(e.g. soil, water, gut or food).40 

The transfer of antibiotic resistance through HGT is most often realised 
through plasmids, i.e. pieces of DNA (Desoxyribonucleine acid) which are 
transferred between bacterial cells.41 Another mechanism for passing 
resistance traits between bacteria is through viruses. The resistance traits 
from one bacterium are first packed in the head portion of the virus and 
subsequently injected into any new bacteria it attacks. Bacteria also have 
the ability to acquire naked, “free” DNA from their environment.41 
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Some families of antibiotics are more likely to induce resistance in bacteria, 
and some bacteria are more prone to develop resistance against antibiotics. 
For instance, resistance to quinolones appeared as soon as they were 
introduced into clinical medicine.42 While the use of fluoroquinolones in the 
United States increased by ∼40% in the 1990’s, the rate of resistance to the 
fluoroquinolone ciprofloxacin doubled among gram-negative bacilli in 
intensive care units.42 With regard to bacteria, Staphylococcus aureus has 
been able to develop efficient mechanisms to neutralize new antibiotics as 
rapidly as they were introduced.43 The rise of methicillin-resistant S. aureus 
(MRSA) is a serious problem worldwide, as MRSA strains have emerged 
with concomitant resistance to many commonly used antibiotics 
(aminoglycosides, macrolides, fluoroquinolones, chloramphenicol, and 
tetracycline).43 

Last but not least, it is important to stress that semantically speaking, it is 
the bacterium that becomes resistant to an antibiotic and not its host (human 
or animal). 

Box 2 – Assessment of susceptibility of bacteria to antibiotics  

The susceptibility of a bacterial strain to an antimicrobial agent is analysed 
by in vitro determination of the minimal inhibitory concentration (MIC), 
which is the lowest concentration of an antimicrobial drug that inhibits the 
visible growth. To classify the tested strain as susceptible, intermediate, 
or resistant, MIC values are compared with thresholds or cut-off values.  

Non-susceptibility to a specific antibiotic refers to a bacterium that is either 
intermediate or (fully) resistant. A bacterial isolate is considered resistant 
to an antimicrobial category when it is non-susceptible to at least one 
agent in that category.44 

In Europe, the European Committee on Antimicrobial Susceptibility 
Testing (EUCAST) breakpoints (or quantitative criteria) are recommended 
for use, but many laboratories used (and are maybe still using) the US 
based CLSI (Clinical & Laboratory Standards Institute) breakpoints. The 
method used has an influence on the test result in terms of category. 

3.1.3 How does antibiotic resistance spread? 
Poor hygiene, poor sanitation, poor infection control practices, inadequate 
sanitary conditions and inappropriate food-handling all encourage the 
spread of bacteria, hence antibiotic resistance.45 Bacteria are found in 
people, animals, food, and the environment (in water, soil and air). As any 
other bacteria, resistant bacteria can spread from person to person, between 
people and animals, including from food of animal origin or via 
environmental surfaces and waterways.46 

International traveling and trade help spread resistant bacteria around the 
globe. Animals for food production are transported across borders just like 
fruit and vegetables, and the bacteria follow along. This contributes to the 
complexity of the antibiotic resistance problem and underpins the fact that it 
is a global problem.45 

3.1.4 The burden of antibacterial resistance 
Today antibacterial resistance is one of the biggest threats to global health, 
food security and development; it is rising to dangerously high levels in all 
parts of the world.46 New resistance mechanisms are emerging and 
spreading globally, making it harder and sometimes impossible to treat 
common infectious diseases, like pneumonia, tuberculosis, sepsis, 
gonorrhoea, and foodborne diseases because antibiotics become less 
effective. 
Patients infected by antimicrobial-resistant microorganisms are significantly 
more likely to develop complications (e.g. +13% limb loss and +71% 
complications in the central nervous system for infections by methicillin 
resistant S. aureus) and to die (e.g. up to 2-3 times higher mortality 
depending on the microorganism).1 Infections caused by antimicrobial-
resistant pathogens may also require more intensive and prolonged 
treatments with second line therapies. In some cases, these antimicrobial 
therapies may cause more adverse reactions or may have toxic secondary 
effects.1, 47  
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Box 3 – Belgian and European surveillance of antimicrobial use and 
antimicrobial resistance 

Antibiotic use 
In Belgium, the sale of pharmaceutical products (including antibiotics) 
reimbursed by the compulsory health insurance and delivered by the 
pharmacies open to the public, is since 1996 monitored by Farmanet – 
Pharmanet.48 These data are, among others, used by RIZIV – INAMI to 
provide individual feedback on prescription behaviour (‘benchmarking’). 
For scientific and/or educational purposes, data can also be requested. 

The use of antimicrobials in the Belgian hospitals is monitored through 
BeH-SAC, which stands for ‘Belgian Hospitals-Surveillance of 
Antimicrobial Consumption’. Since July 2018, reports with national data 
on antibiotic use in hospitals are made publicly available through 
https://www.healthstat.be. 

Since 2011, the European Centre for Disease Prevention and Control 
(ECDC) collects annually data from national statistics on the use of 
antimicrobials for systemic use in the ambulatory and hospital settings in 
EU and European Economic Area (EEA)/ European Free Trade 
Association (EFTAg) countries. This surveillance network is called ESAC-
Net (the European Surveillance of Antimicrobial Consumption Network).49 
The Belgian data are collected and transferred by Sciensanoh, the Belgian 
institute for health.  

Antimicrobial resistance 
The department 'Care Infections & Antimicrobial Resistance' of Sciensano 
is responsible for the standardized monitoring of healthcare infections and 
antimicrobial resistance in hospitals, long-term care facilities and related 

                                                      
g  The EEA/EFTA States are Iceland, Liechtenstein and Norway. 
h  In 2017, two sister institutions, the Scientific Institute of Public Health (WIV – 

ISP) and the Veterinary and Agrochemical Research Centre (CODA – 
CERVA), merged into Sciensano. Sciensano is based on the One Health 

care institutions. This department transfers the Belgian data to the 
European surveillance system, called European Antimicrobial Resistance 
Surveillance Network (EARS-Net). 

Based on the 2015 European Antimicrobial Resistance Surveillance 
Network (EARS-Net, see Box 3) datai, it was estimated that in countries of 
the EU and European Economic Area (EEA) there were 671 689 infections 
(95% Uncertainty Interval (UI): 583 148 - 763 966) with antibiotic-resistant 
bacteria and that these infections caused 874 541 (95% UI: 768 837 - 989 
068) disability-adjusted life years (DALYs, see Box 4) and 33 110 (95% UI: 
28 480-38 430) deaths in 2015.50 

Box 4 – Disability-adjusted life years 

The metric disability-adjusted life year(s) (DALY) is an internationally 
recognized summary measure of population health; it quantifies the 
burden of a disease as the number of healthy years of life lost to morbidity 
and mortality. It facilitates comparing the relative impact of diseases and 
risk factors over time.51 DALYs for a disease or health condition are 
calculated as the sum of the Years of Life Lost (YLL) due to premature 
mortality in the population and the Years Lost due to Disability (YLD) for 
people living with the health condition or its consequences. 

 

  

concept whereby human health, animal health and environmental 
management are intrinsically linked. (https://www.sciensano.be/en) 

i  The incidence of infections with 16 antibiotic resistance-bacterium 
combinations was estimated from EARS-Net data from the period January-
December 2015, which were country-corrected for population coverage.  

https://www.healthstat.be/
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Recently, the Organisation for Economic Co-operation and Development 
(OECD) developed a micro-simulation model to produce comparable cross-
country estimates of the health and economic impact of antimicrobial 
resistance for the period 2015-2050, for a comprehensive set of infections 
susceptible to develop resistancej.52 The OECD model estimates that on 
average antimicrobial resistance causes per year around 33 000 deaths in 
the EU/EEA countries; of these around 533 occur in Belgium. With an 
average of 4.65 deaths per 100 000 persons due to antimicrobial resistance 
each year, Belgium ranks 14th (when ordering the countries from highest to 
lowest). In terms of burden of disease, the model further estimates for 
Belgium that each year antimicrobial resistance results in 114.09 DALYs lost 
per 100 000 persons (or 13 149 DALYs for the whole population), which 
situates Belgium right in the middle across all included countries.  

With an average of 664.3 extra hospital days associated with antimicrobial 
resistance per 100 000 citizens per year (or 76 586 extra hospital days for 
the whole population), Belgium ranks 11th (when ordering the countries from 
highest to lowest). Just like in the other countries, more than 60% of the 
extra hospital days occur in citizens of at least 50 years old, while one fifth 
occurs in children under 10 years of age. Last but not least, the simulation 
estimates that antimicrobial resistance will cost the Belgian health system 
around USD Purchasing power parityk 27 727 390 every year.52 

                                                      
j  The model accounts for 8 bacteria and a total of 17 antibiotic-bacterium 

combinations and simulates resistant and susceptible infections occurring in 
five body sites: bloodstream, respiratory system, urinary tract, surgical site, 
and other. Data to model the epidemiology of infections in the EU/EEA were 
made available by the ECDC. 52 

k  The purchasing power of a currency refers to the quantity of the currency 
needed to purchase a given unit of a good, or common basket of goods and 

 

services. Purchasing power is clearly determined by the relative cost of living 
and inflation rates in different countries. Purchasing power parity means 
equalising the purchasing power of two currencies by taking into account 
these cost of living and inflation differences. 
(https://www.economicsonline.co.uk/) 
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Table 10 – Burden of antimicrobial resistance on population health – estimates for 2015-2050 
 Belgium EU/EEA minimum EU/EEA maximum 

Average annual mortality rate per 100 000 persons, attributable to 
antimicrobial resistance 4.65 0.28 (Iceland) 18.17 (Italy) 

Cumulative number deaths over 35 years, attributable to antimicrobial 
resistance 22 564 40 (Iceland) 456 486 (Italy) 

Average annual number of DALYs per 100 000 persons, attributable 
to antimicrobial resistance 114.09 7.07 (Iceland) 489.15 (Italy) 

Average annual number of extra hospital days associated with 
antimicrobial resistance 664.3 42.9 (Iceland) 2304.2 (Italy) 

0-9 years (%) 141.9 (21%) 9.2 (21%) 492.2 (21%) 
10-49 years (%) 96.7 (15%) 6.2 (14%) 335.4 (15%) 
50-69 years (%) 178.2 (27%) 11.5 (27%) 618.1 (27%) 
≥ 70 years (%) 247.5 (37%) 16.0 (37%) 858.5 (37%) 

Annual health care expenditure associated with antimicrobial 
resistance$ 240 397.07 4364.29 (Iceland) 662 584.16 (Italy) 

$: expressed as USD Purchasing power parity (PPPk); no EU/EEA (population-weighted) mean/median values available from the publication, hence minimum/maximum (i.e. 
EU/EEA country with lowest c.q. highest result) provided to situate Belgian data. 
Source: Stemming the Superbug Tide - Just a few dollars more, OECD, 201852 
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3.1.5 The prudent use of antibiotics, an essential element in the 
battle against antibacterial resistance  

The concept of prudent (or rational) use of medicines dates from the 
eighties. It is defined in EU guidelines as the use which benefits the patient 
while at the same time minimises the probability of adverse effects and 
the emergence or spread of antimicrobial resistance.4 The WHO also 
specifies that it requires that patients receive medication appropriate to their 
clinical needs, in doses that meet their own individual requirements, for an 
adequate period of time.46, 53  

As said earlier, the development of antibacterial resistance is accelerated 
by the use and misuse of antibiotics in humans and animals. Antibiotics 
have been extensively misused in both humans and animals in ways that 
favour the selection and spread of resistant bacteria. Examples are the use 
of antibiotics to treat conditions that are not caused by a bacterial infection 
(e.g. upper respiratory tract infections, which are in the majority of cases 
caused by viruses, but also symptomatic pulpitis), inappropriate choice of 
antibiotics, inadequate dosing, inadequate duration of therapy, poor 
adherence to treatment, substandard drugs, and the use of antibiotics as 
growth promoters in animalsl.3, 55 One of the main strategies to contain 
antimicrobial resistance is therefore to increase the prudent use and to reduce 
the misuse of antibiotics. 

Healthcare professionals may prescribe too many drugs or inappropriate 
drugs because of fear of treatment failure, uncertainty about the cause of 
the infection, lack of knowledge of the local antibacterial resistance situation, 
real or perceived patients’ expectations, perceived ‘quick wins’ before and 
during the weekend. Consumers may practice self-medication using 

                                                      
l  In the battle against the development of antibacterial resistance, the 

European Commission banned in 2006 the marketing and use of antibiotics 
as growth promoters in feed.54 Since then, antibiotics were only allowed to be 
added to animal feed for veterinary therapeutic purposes (e.g. treatment of 
sick animals). 

unnecessary or ineffective antibiotics (as ‘leftovers’ from previous 
prescriptions), or insufficient quantities of an appropriate antibiotic.3  

The scientific literature illustrates that the prescription of antibiotics is 
influenced by a complex interplay between the knowledge, attitude, and 
behaviour of the prescriber as well as the patient,56 as well as other factors 
that are fully explored in Chapter 5 of KCE REPORT 311.57 Interventions to 
facilitate the prudent prescribing of antibiotics are further elaborated in 
Chapter 6 of the same report. 

3.2 Disruption of the human microbiome  

3.2.1 The human microbiome 
Both inside and out, the human body harbours a huge array of micro-
organisms; not only bacteria, but also single-celled organisms known as 
archaea, as well as fungi, viruses and other microbes, including viruses that 
attack bacteria. Together these are called the human microbiota. In the 
narrow sense of the word, the term microbiome refers to all the genes the 
microbiota contain, however colloquially the terms microbiome and 
microbiota are often used interchangeably. 

The densest and most complex bacterial community in the human body 
inhabits the large intestine.58 The gut microbiota are essential for 
homeostasis and host health: they perform functions of nutritionm, 
metabolism (the result of biochemical activity), and protection (preventing 
the invasion of infectious agents or the overgrowth of resident species with 
pathogenic potential). They also have trophic functions for the proliferation 
and differentiation of the intestinal epithelium, and play a role in the 
development and modulation of the immune system. The human skin, 
respiratory system, oral cavity, and vaginal/urinary cavity are also equally 

m  The microbiota digest for instance complex carbohydrates which yields the 
release of volatile short-chain fatty acids (SCFAs) like acetate, propionate, 
and butyrate that are reabsorbed by the host for energy. 

https://kce.fgov.be/sites/default/files/atoms/files/KCE_311R_Antibiotics_politics_Report_0.pdf
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populated by microbial communities that are as diverse and important as 
that of the gastrointestinal tract.58  

3.2.2 Impact of antibiotics on the human microbiome 
The human microbiome is continuously being exposed to factors that 
influence it dynamically.58 On some occasions, the nature of the disturbance 
or environmental stress in our body sites, particularly the gut environment, 
is so strong that the microbiome undergoes changes, acquiring a dysbiotic 
state, i.e. an imbalance in the taxonomic composition of the microbiome.58 

Antibiotics influence bacterial growth curves, either through a bacteriostatic 
(i.e. they inhibit bacterial growth) or a bactericidal (i.e. they directly kill the 
bacteria) mechanism of action.58 A population-level analysis of gut 
microbiome variation, for instance, illustrated that beta-lactam antibiotics 
were significantly associated with the abundance of specific genera in 
phenotype-matched case-control analyses.59 Yet, many antibiotics other 
than beta-lactam antibiotics have been shown to influence the 
composition of our microbiome.58 It has been reported that post-antibiotic 
dysbiosis induces a reduction in the number of bacteria and in microbiota 
diversity, as well as a loss of functional diversity combined with reduced 
colonization resistance against invading pathogens, implying the danger of 
antimicrobial resistance.58, 60-63 In addition, the microbe metabolic activity 
may also be drastically changed as a direct consequence of antibiotic 
treatments.58 These alterations have not only been found in the gut 
microbiota, but also in oral, respiratory tract and vaginal microbiota.58  

3.2.3 Clostridioides difficile infection following antibiotic use 
Infection with Clostridioides difficile (formerly known as Clostridium difficile) 
can occur after a disturbance of the normal flora in the colon, due to the 
intake of antibiotics or other disturbing factors.64 Symptoms of infection with 
Clostridioides difficile can range from mild diarrhoea to fulminant and 
sometimes fatal colitis. The diarrhoea is often accompanied by fever, 
abdominal pain or abdominal cramps. In addition, there may be nausea, 
malaise, anorexia, occult faecal blood loss and dehydration.65 The term 
pseudomembranous colitis (infectious diarrhoea due to Clostridioides 

difficile) refers to the (pseudo-) membranes seen during a colonoscopy. In 
rare cases infection with Clostridioides difficile may end in a perforation of 
the intestinal wall, bacteraemia, a spleen abscess or osteomyelitis. 

Risk factors for Clostridioides difficile infection (CDI) are recent or current 
hospitalisation and its duration, older age, severity of underlying diseases, 
gastrointestinal diseases and anti-ulcer medications.66 However, the single 
most important factor is antibiotic exposure. Compared with no antibiotic 
exposure, clindamycin, carbapenems, cephalosporins and fluoroquinolones 
are the antibiotics most commonly implicated in CDI.66 

Box 5 – Clostridioides difficile infection in Belgium 

Clostridioides difficile infection (CDI) surveillance in Belgian hospitals 
started in 2007; it is performed by Sciensano (cf. supra). Since 2015, 
hospitals are no longer obliged to participate in the national CDI 
surveillance programme. Still, the number of participating hospitals 
remained high in 2016: 135 hospitals registered data in the surveillance 
system for at least one semester.  

In all, they reported an accumulated number of 2 780 CDIs in 2 620 
patients (a mean incidence of 1.58 episodes of hospital-related CDI per 
10 000 hospital days). Compared with the previous years, the incidence 
of CDI remained stable at the national level. It is higher in Wallonia and 
lower in Flanders. However, it is suspected that the real incidence in 
Belgian hospitals is about 25% higher. The specific mortality due to CDI 
shows a permanent decrease. 

Despite sporadic epidemics, most CDI in Belgian acute care hospitals 
occur in an endemic context and cannot be attributed to an intra-hospital 
transmission caused by a symptomatically hospitalized patient. 

Source: Lambert et al., 201767 
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3.3 Drug hypersensitivity reactions  

3.3.1 Drug hypersensitivity reactions 
Drug hypersensitivity reactions are individual (‘idiosyncratic’), unpredictable 
adverse drug reactions where the immune system reacts in a way that 
actually harms the body.68 They manifest clinically either within 1 - 6 hours 
following drug intake (‘immediate reactions’) with mild to even life-threatening 
symptoms of anaphylaxis, or several hours to days later (‘delayed reactions’).69  

The intake of antibiotics may result in hypersensitivity reactions of four 
different types.70 Type I reactions, which are IgE-mediated, are immediate 
(see Box 6). They can cause early-onset urticarian, bronchospasm, and 
angioedemao, but may also lead to anaphylaxis (cf. infra). Penicillins and 
cephalosporins are examples of antibiotics which may evoke IgE-mediated 
hypersensitivity reactions.33 Though less common, penicillins and 
cephalosporins are also associated with type II or IgG-mediated 
hypersensitivity reactions (see Box 6), which may cause haemolytic 
anaemia, thrombocytopenia, neutropenia or vasculitis. Penicillin and 
amoxicillin may also induce type III reactions, also known as serum sickness 
or serum-sickness-like reactions (see Box 6).33 Type IV reactions consist of 
four subtypes and typically present clinically as a rash of varying level of 
severity with or without systemic signs and symptoms.70 
 
 
 

                                                      
n  Urticaria is a kind of skin rash with red, raised, itchy bumps, which may also 

burn or sting. Often the patches of rash move around, but, in general they last 
a few days and do not leave any long-lasting skin changes. 

o  Angioedema is a swelling of the area beneath the skin, similar to urticaria. 
However, while urticaria affects only the upper dermis, or top layer of skin, 

Box 6 – Mechanisms of (a selection of) hypersensitivity reactions 

Type I, IgE-mediated: Upon exposure to an antigen (or allergen), IgE 
antibodies are formed which bind to high-affinity IgE receptors on the 
surfaces of mast cells and basophils.71 These cells are now primed to 
react the next time the cells come into close proximity with the allergen. 
The cross-linking of IgE on the cell surfaces causes rapid cellular 
degranulation and liberation of a number of chemical mediators, such as 
histamine, protease enzymes, proteoglycans (heparin) and chemotactic 
factors. The reaction of an antigen with IgE on mast cells also stimulates 
the synthesis and release of platelet activating factor (PAF), leukotrienes 
(B4, C4 and D4) and prostaglandins (mainly PGD2).71 

Type II, IgG-mediated: Type II reactions are delayed in onset. They are 
the result of antibodies binding to cell surface antigens, leading to an 
antibody-dependent cell-mediated cytotoxicity. Typically, this leads to 
cell destruction of circulating white blood cells, red blood cells, or 
platelets.70 

Type III, serum sickness or serum-sickness-like reaction: These 
reactions occur when IgG or IgM antibodies form immune complexes with 
drugs. Normally, these complexes are promptly removed, but, 
occasionally, they can precipitate and activate the complement pathway. 
In their turn, the complement components recruit and activate neutrophils 
and macrophages, which results in tissue inflammation and injury. The 
cluster of symptoms associated with type III reactions is thus determined 
by the site of the antigen–antibody complex deposition (and not by the 
source of the antigen). Complexes deposited in blood vessels, kidneys, 
and joints, will clinically present as vasculitis, nephritis, and arthritis, 
respectively. The reaction time can take from days to weeks to develop.70 

angioedema affects the deeper layers, including the dermis, subcutaneous 
tissue, the mucosa, and submucosal tissues. It is not uncommon to have both 
urticaria and angioedema at the same time. The swelling may occur in the 
face, tongue, larynx, abdomen, or arms and legs. The onset of angioedema 
is typically over minutes to hours. 
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Type IV: 

Type IVa is described as a type 1 helper lymphocyte mediated response 
leading to macrophage activation by interferon secretion. An example of 
such a reaction is allergic contact dermatitis induced by topical 
antibiotics.70 

Type IVb reactions are mediated by a type 2 helper immune response; 
they result in eosinophilic inflammation, including the release of 
interleukin (IL) 4 and IL-5. One clinical syndrome associated with this 
reaction is Drug Reaction with Eosinophilia and Systemic Symptoms 
(DRESS), which is a serious and potentially life-threatening drug 
hypersensitivity reaction with mortality rates estimated to be close to 10%. 
The incidence of DRESS induced by the intake of antibiotic is unknown; 
in rare cases it has been associated with beta lactam antibiotics.70 

Type IVc reactions are mediated by cytotoxic CD8+ T cells which induce 
apoptosis or necrosis of the keratinocytes. These reactions manifest as 
bullous skin reactions, such as Stevens-Johnson syndrome and toxic 
epidermal necrolysisp.70 

Type IVd reactions result from neutrophilic inflammation via T 
lymphocytes. Typically, antibiotic induced causes of this reaction manifest 
as acute generalized exanthematous pustulosis (AGEP), which is a rare 
hypersensitivity reaction with an incidence of 1 - 5 cases per million per 

                                                      
p  In Stevens-Johnson syndrome as well as in toxic epidermal necrolysis, the 

damage of the hypersensitivity is primarily to the body surfaces, with painful 
red spots and blisters forming on the skin, eyes, mouth, genitals, and airways. 
Organs such as the liver, lungs, and kidneys may also be injured. The skin 
damage in Stevens-Johnson syndrome is less widespread than in toxic 
epidermal necrolysis. Both Stevens-Johnson syndrome and toxic epidermal 
necrolysis can be fatal; scarring may cause permanent damage to the eyes 
or genitals.68 

 

year. The clinical manifestations of AGEP include fever, erythema, and 
development of numerous small sterile pustules, most frequently within 
24 to 48 hours after drug exposure.70 

In addition, some antibiotics like fluoroquinolones, may induce a reaction 
with an immunological phenotype, but without immunological memory, the 
so-called non-IgE-mediated reactions (previously called pseudoallergic or 
anaphylactoid reactions).33 They can cause e.g. haemolytic anaemia, 
thrombocytopenia, acute interstitial nephritisq, vasculitis or erythema 
multiformer.74  

There is a growing understanding that some of the aforementioned reactions 
are not simple immune system-drug interactions, but also involve 
interactions with viral pathogens. An example is the rash observed with 
penicillin treatment in Epstein-Barr Virus infection.35 

Anaphylaxis is a severe and potentially life-threatening hypersensitivity 
reaction that typically involves multiple organ systems. It is rapid in onset 
and can result in immediate urticaria, laryngospasm, bronchospasm, 
hypotension, and death.74 Clinical symptoms may also include throat or 
tongue swelling, shortness of breath, vomiting, and light-headedness. 
Common causes of anaphylaxis include insect bites, foods, medications or 
latex exposure. Anaphylaxis is usually IgE mediated, but it may as well be 
precipitated by antigen-antibody complexes. The binding of antibiotic 

q  Acute interstitial nephritis is characterised by infiltration of renal interstitial 
tissue by inflammatory cells, leading to oedema, tubulopathy and subsequent 
fibrotic lesions. There are multiples causes, such as drug-induced 
nephropathy (either from direct toxicity or immuno-allergic reaction), 
infectious diseases, auto-immune processes or malignancy-associated 
kidney involvement. Extrarenal symptoms are often absent.72 

r  Erythema multiforme is a skin condition considered as a hypersensitivity 
reaction to infections or drugs. It consists of a polymorphous eruption of 
macules, papules, and characteristic "target" lesions that are symmetrically 
distributed with a tendency for the distal extremities. There is minimal 
mucosal involvement.73 
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epitopes to specific preformed IgE antibodies on the surface of mast cells 
results in the release of histamine and other mediators that lead to the 
clinical presentations.74 

Although IgE-mediated reactions are not uncommon in patients treated with 
penicillin, anaphylaxis is rare: approximately 0.001% for parenteral 
exposures and 0.0005% for oral exposures.75, 76 IgE-mediated penicillin 
hypersensitivity reactions are less frequent today than described previously, 
and the prevalence of penicillin anaphylaxis has also declined over 
time.77 It has been suggested that the changing epidemiology of IgE-
mediated penicillin allergy might be attributed to newer, less allergenic 
formulations and changes in administration route.33 

3.3.2 Documentation of antimicrobial allergy 
Beta-lactam antimicrobials (i.e. penicillins (e.g. amoxicillin), 
cephalosporins, carbapenems and monobactams) are the most common 
antibiotic classes reported to cause hypersensitivity reactions.33 Studies 
performed in general populations suggest that up to 5% of individuals claim 
to be allergic to penicillins,78 while others report rates as high as 12.8%.79  

It is widely known that clinicians frequently withhold antibiotics that contain 
penicillin based on patients' self-reported history of an adverse reaction to 
penicillin and based on the clinicians' own misunderstandings about the 
characteristics of a true penicillin allergy.80 For example, patients reporting a 
penicillin allergy have described an ‘allergic reaction’ consisting of yellow 
spots on the tonsils and fever, symptoms which were actually related to the 
illness they were being treated for, rather than the intake of penicillin itself.81 
It is important for healthcare workers to understand that actually less than 10% 
of those with reported penicillin allergy who are tested in specialized allergy 
clinics are found to be at risk for acute allergy to penicillins.82 It has been 
suggested that only 1% of the general population is actually allergic to 
penicillin.82 

There are several reasons for this ‘mislabelling’. For instance, the original 
reaction might not have been an allergy; it might have been intolerance or a 
drug-infection interaction.33 But also, viral rashes in children may be 
mistaken for penicillin allergy when these children are unnecessarily given 

antibiotics for a viral syndrome.82 But even if the original reaction was 
immunological, it might not recur with re-challenge. IgE-mediated reactions 
to β-lactams can wane over time; approximately 80% of patients who were 
positive for a penicillin skin test and 60% of those positive for a 
cephalosporin skin test were no longer sensitive, as measured after a period 
of 10 and 5 years, respectively.33, 83, 84 In addition, mild delayed reactions 
that in many cases were T-cell-mediated do not reliably occur with re-
challenge.33 People who have lost skin test reactivity to penicillins are at 
negligible risk of becoming resensitized when exposed to penicillin or other β-
lactam antibiotics in the future.82, 85 In a recent systematic review and meta-
analysis it was concluded that among patients admitted to hospital with a 
documented penicillin allergy who were skin tested and challenged, 95% 
were not allergic and were hence de-labelled.86 Also studies performed in 
the ambulatory sector suggested that patients with documented penicillin 
allergies were largely (>98%) tolerant to penicillin.87, 88  

Lately, there is an increasing focus on the problem of the documentation of 
antimicrobial allergy, as mislabelling has important consequences for the 
‘mislabelled’ patient himself as well as for public health. More precisely, patients 
who report a penicillin allergy are prescribed alternate antibiotics that may be 
less effective, more toxic and expensive, and that have an inappropriately 
broader spectrum than penicillin.82 More and more evidence suggests that 
excessive use of unnecessarily broad-spectrum antibiotics increases the 
risk of antibiotic resistance, including Clostridioides difficile infection. 
Therefore, there is a growing body of (public) opinion that patients’ history of 
antibiotic allergy should be carefully assessed, in combination with testing 
strategies.82 

3.3.3 Beta-Lactam cross-reactivity 
The widespread use of beta-lactam antibiotics has led to reflections on the 
risk of allergic cross-reactivity amongst these antibiotics in patients with 
features of a type I (IgE-mediated) reaction. Yet, while early retrospective 
studies indicated cross-reactivity of penicillins to cephalosporins to be 
around 40%, more recent studies have suggested that the actual penicillin 
cross-reactivity with cephalosporins and carbapenems is less than 5% and 
less than 1%, respectively.70 
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3.4 Drug toxicities  
Antibiotics are also associated with a wide range of toxicities, which are 
generally due to either excessive dosing or impaired drug metabolism, or in 
other words, toxicities are a consequence of administering a drug in 
quantities exceeding those capable of being physiologically ‘managed’ by 
the host. Examples are: 

• Neurotoxicity: Seizures, encephalopathy, optic neuropathy, peripheral 
neuropathy, and exacerbation of myasthenia gravis (MG)s are important 
examples of neurotoxic adverse events in association with antibiotic 
usage. They are more common in the elderly patients with renal 
insufficiency and in patients with pre-existing problems in the central 
nervous system (CNS).89 Metronidazoled may cause neurotoxicity, 
clinically manifested as headache, dizziness, confusion, cerebellar 
toxicity (ataxia and dysarthria), encephalopathy, optic neuropathy, and 
peripheral neuropathy.89 Macrolides should also be used cautiously as 
they too are well known for causing neurotoxicity, such as ototoxicity via 
damage to the cochlea, as well as CNS depression (confusion, altered 
level of consciousness (obtundation)) or excitation (agitation, insomnia, 
delirium, psychosis), and exacerbation of MG. What is more, some of 
these adverse effects may cause permanent lesions.89 

• Hepatotoxicity: The liver is very important in the process of drug 
metabolism. More precisely, in the liver drugs are converted from fat-
soluble to water-soluble substances so that they can be excreted in 
urine or bile. In addition, the liver detoxifies these drugs and by-
products. Antibiotics like e.g. erythromycin (macrolide), amoxicillin-
clavulanic acid and tetracycline (doxycycline, minocycline; especially in 

                                                      
s  Myasthenia gravis is an autoimmune disease which results from antibodies 

that block or destroy nicotinic acetylcholine receptors at the junction between 
the nerve and muscle, which leads to varying degrees of skeletal muscle 
weakness. The most frequently affected muscles are those of the eyes and 
face, and those muscles used during swallowing. It can result in double vision, 
drooping eyelids, trouble talking, and trouble walking. 

case of renal insufficiency and in pregnant women) may all deteriorate 
liver function and lead to hepatotoxicity.90 

• Nephrotoxicity: The group of aminoglycosides is the prototypical class 
associated with acute renal failure and therefore it is advocated to 
restrict their use to hospitals. Also other antibiotics including b-lactams 
and fluoroquinolones, have been implicated.91 As with other antibiotic 
associated adverse reactions, the likelihood of nephrotoxicity from 
antimicrobials is greater in patients with conditions or on medications 
that independently cause this complication.74  

• Cardiotoxicity: Some antibiotics (e.g. macrolides, some quinolones) 
may cause QT prolongationt, which may precede drug-induced 
arrhythmia.74 Other cardiac toxicities include myocardial depression, 
hypotension, ventricular fibrillation, asystole and sudden death, which 
have been reported in the setting of rapid (intravenous) administration 
of vancomycin and amphotericin B in the perioperative period.74 

Last, in addition to direct drug toxicity, antimicrobials may alter the plasma 
levels of other drugs through effects on plasma protein binding or impact on 
the cytochrome P450 metabolism system.35 

t  QT prolongation is a measure of delayed ventricular repolarisation, more 
precisely it indicates that the heart muscle takes longer than normal to 
recharge between beats. It is an electrical disturbance which can be seen on 
an electrocardiogram. Excessive QT prolongation can trigger tachycardias 
such as Torsades de Pointes, a specific type of abnormal heart rhythm that 
can lead to sudden cardiac death. 
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4 CLINICAL RECOMMENDATIONS 
4.1 Symptomatic irreversible pulpitis in the primary dentition 

4.1.1 Backgroundu 
Pulpitis is a condition that designates a painful inflammation of the pulp (see 
Box 7). It is caused by deep dental caries (tooth decay), restorations or 
trauma. There are two forms of pulpitis: reversible and irreversible. 
Reversible pulpitis refers to instances where the inflammation is mild and 
the tooth pulp recovers. Irreversible pulpitis occurs when the dental pulp has 
been damaged beyond repair.92 It is an immune system mediated response 
to dental caries, a cracked tooth, or trauma.93, 94 

Diagnosis is based on subjective and objective findings indicating that the 
vital but inflamed pulp is incapable of healing. Irreversible pulpitis can be 
either symptomatic, in which case the patient complains of intense pain 
(toothache, which may be sufficient to wake someone up at night) or it can 
be asymptomatic.95 The present research question focuses on symptomatic 
irreversible pulpitis. 

In case of irreversible pulpitis, dental treatment (e.g. pulpectomy, extraction) 
is indicated.96 Based on anecdotal evidence systemic antibiotics are being 
prescribed in these situations. But are they effective? 

 

 

 

 

                                                      
u  This section is not based on a systematic search of the literature. 

Box 7 – Endodontic terminology 

Apex: the tip or end of the root; an open apex indicates that the root is 
not completely developed yet;  
Avulsion (exarticulation): the complete separation of a tooth from its 
alveolus by traumatic injury; most commonly used in reference to dental 
injuries resulting from acute trauma; 

Periapex (periapical): the anatomic site situated at and around the apical 
portion of a root; 
Pulp (of a tooth, dental pulp): a richly vascularized and innervated 
specialized connective tissue of ectomesenchymal origin; contained in the 
central space of a tooth, surrounded by the dentin, with inductive, 
formative, nutritive, sensory and protective functions; 

Pulpectomy (pulp extirpation): the complete removal of the dental pulp; 

Pulpotomy (pulp amputation): the removal of the coronal portion of a pulp 
as a means of preserving the vitality of the remaining radicular portion; 
may be performed as emergency procedure for temporary relief of 
symptoms or as a therapeutic measure; 

Pulp (sensibility) test: diagnostic procedure to determine pulpal status, 
which can be performed with electrical, mechanical or thermal stimuli 
(pulpal responsiveness); 

Resorption: a condition associated with either a physiologic or a 
pathologic process resulting in a loss of dentin, cementum and/or bone; 
e.g. 

• Internal resorption: an inflammatory process initiated within the pulp 
space with loss of dentin and possible invasion of the cementum; 

• External resorption: resorption initiated in the periodontium and 
initially affecting the external surfaces of a tooth; may be further 
classified as surface, inflammatory or replacement, or by location as 
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cervical, lateral or apical; may or may not invade the dental pulp 
space; 

• Inflammatory resorption: an internal or external pathologic loss of 
tooth structure and possibly bone, resulting in a defect; occurs as the 
result of microbial infection; characterized radiographically by 
radiolucent areas along the root; 

• Replacement resorption (ankylosis): a pathologic loss of 
cementum, dentin and periodontal ligament with subsequent 
replacement of such structures by bone, resulting in fusion of bone 
and tooth; 

• Surface resorption: a physiologic process causing small superficial 
defects in the cementum and underlying dentin that undergo repair 
by deposition of new cementum; 

Revascularisation: the restoration of blood supply; 

Splint: an apparatus (e.g. acid etch bonded splint) used to support, 
protect or immobilize teeth that have e.g. been loosened, replanted or 
fractured; 

Tooth socket: a socket in the jaw in which the roots of teeth are held. 
Based on Glossary of Endodontic Terms. American Association of Endodontists 
(AAE), 201997 

4.1.2 Evidence base 
Despite an extensive search in MEDLINE, PreMedline, Embase and the 
Cochrane databases and the reference lists of dedicated documents, no 
RCT or observational study was identified that addressed the use of 
antibiotics in children who present with a primary tooth affected by 
irreversible pulpitis. 

4.1.3 Are systemic antibiotics beneficial or harmful in children 
who present with a symptomatic irreversible pulpitis in 
primary teeth, whether or not in combination with dental 
treatment and whether or not in combination with 
analgesics?  

Currently, there is no evidence to answer this research question. Yet, in 
adult patients with symptomatic irreversible pulpitis in a permanent tooth, 
evidence suggests that oral antibiotics are not associated with less pain in 
the preoperative phase (low evidence based on 1 RCT of 40 adults; see 
section 1.1).  

4.1.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As indirect evidence suggests that oral antibiotics are not associated with 
less pain in the preoperative phase, this research question was not explored. 

Conclusion 

• Indirect evidence of low quality suggests the use of systemic 
antibiotics in children awaiting dental treatment for a primary tooth 
affected by irreversible pulpitis, does not result in less pain 
compared to placebo. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit at all in the pre-operative phase of pulpitis in primary teeth. Moreover, the use of antibiotics may 
lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache to serious adverse 
events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. Antimicrobials are able to harm 
patients by various mechanisms. From a public health perspective, the development of antimicrobial resistance is the greatest 
concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity reactions and 
toxicities. See chapter 3 for more details. 

Quality of evidence Currently there is no evidence. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified 

 
Recommendationv Strength of 

Recommendation 
Level of 
Evidence 

• Given the fact that the administration of preoperative antibiotics in case of pulpitis in permanent teeth is 
not beneficial, the use of antibiotics is not recommended in the pre-operative phase of pulpitis in primary 
teeth. 

Strong Very low 

  

                                                      
v  During weekends and public holidays patients with urgent or emergency dental conditions can contact the out of hours emergency dental service at 0903/39969 (Flanders), 

http://www.gardedentaire.be/ (Brussels) or https://www.dentistedegarde.be/ (Wallonia).  

http://www.gardedentaire.be/
https://www.dentistedegarde.be/
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4.2 Odontogenic abscess in the primary dentition 

4.2.1 Backgroundu 
Despite modern advances in the prevention of dental caries and an 
increased understanding of the importance of preserving the natural 
dentition in children, some primary teeth are still being affected by 
abscesses. Damage to teeth as well as (in rare circumstances) periodontal 
disease, may also cause abscesses in primary teeth. In case of an abscess, 
a pocket of pus is formed in the tissues around the tooth. If the pus cannot 
drain, it forms an abscess which can result in red and swollen gingiva and 
throbbing pain, especially upon chewing. If the pus can drain (e.g. through 
the sulcus or through a fistula), this may cause a bad taste. 

An abscessed tooth needs dental treatment (e.g. extraction, pulpectomy 
(Box 7), periodontal treatment) in order to eliminate the cause of the 
infection, to limit its impact on the tooth bud of the successor and to prevent 
the spread to other parts of the body (also called ‘systemic involvement’), 
with symptoms such as fever, facial cellulitis or lymph node involvement.98  

4.2.2 Evidence base 
Despite an extensive search in MEDLINE, PreMedline, Embase and the 
Cochrane databases and the screening of the reference lists of dedicated 
documents, no (randomised) controlled trial or observational study was 
identified that addressed the (adjunctive) use of antibiotics in children who 
present with an odontogenic abscess in primary teeth, with or without 
systemic involvement. 

4.2.3 Are systemic antibiotics beneficial or harmful in children 
who present with an odontogenic abscess with or without 
systemic involvement in the primary dentition, whether or 
not in combination with dental treatment and whether or not 
in combination with analgesics?  

Currently, there is no evidence to answer this research question. 

4.2.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in children who present with an 
odontogenic abscess in the primary dentition, this research question was 
not explored. 

Conclusion 

• To date there is no evidence to support or to refute the use of 
systemic antibiotics in children who present with an odontogenic 
abscess in primary teeth, with or without systemic involvement. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in children who present with an odontogenic abscess without systemic involvement. Moreover, 
the use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and 
headache to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. 
Antimicrobials are able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial 
resistance is the greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug 
hypersensitivity reactions and toxicities. See chapter 3 for more details. 

Quality of evidence Currently there is no evidence. 

The recommendation to give antibiotics in case of systemic involvement (cf. infra) is based on expert advice and on case reports of 
brain,99-102 abdominal,103 lung,104 hepatic,105-107 splenic,108 abscesses and abscesses (e.g. Lemierre's syndromew110) from oral origin. 
Although there is no scientific evidence on which antibiotic regimen should be advocated, the expert group took the view that dental 
(and general) practitioners should at least get some advice on which antibiotic (regimen) can be considered. Therefore a clinical 
practice suggestion is given, which is based on indirect evidence. Amoxicillin is a safe antibiotic which is well tolerated. It is important 
to give a dose higher than the Minimum Inhibitory Concentration (MIC; see Box 2) of oral pathogens, to prevent the selection of 
intermediary susceptible strains. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified. 

 
Recommendationsv Strength of 

Recommendation 
Level of 
Evidence 

• Given the lack of any scientific evidence, the use of antibiotics is not recommended in children who present 
with an odontogenic abscess without systemic involvement (e.g. fever, facial cellulitis, lymphadenopathy). 

Strong Very low 

• In order to prevent the further systemic spread of pathogens, the use of antibiotics can be considered in 
children who present with an odontogenic abscess with systemic involvement (e.g. fever, facial cellulitis, 
lymphadenopathy). 

Weak Very low 

                                                      
w  Lemierre's syndrome is characterized by thrombophlebitis of the internal jugular vein and evidence of disseminated infection (often septic pulmonary emboli), typically after 

a recent oropharyngeal infection.109 The thrombophlebitis is a serious condition and may lead to further systemic complications such as bacteria in the blood or septic 
emboli. 
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Clinical practice guidance:  
In case antibiotics are considered, the following regimen is an option: 

• Amoxicillin 75 - 100 mg/kg body weight*/day, administered in 3 doses, for 5 days, or,  

• In case of non-IgE mediated penicillin allergy: cefuroxime axetil (a second generation oral cephalosporin) 30 – 50 mg/kg body weight/day, administered 
in 3 doses, for 5 days, or, 

• In case of IgE mediated penicillin allergy: azithromycin 10 mg/kg body weight /day, administered in 1 dose, for 3 days. 

Children who present with a dental abscess at their general medical practitioner should be referred to a dentist for proper dental treatment (source control). 

*: It is best to switch to the adult dosing regimes when the single or daily “adult” dose is exceeded. 

 

4.3 Symptomatic irreversible pulpitis in the permanent 
dentition 

4.3.1 Backgroundu 
As said before (see section 4.1.1), the standard of care for irreversible 
pulpitis is endodontic treatment (e.g. pulpectomy, see Box 7) of the affected 
tooth.93, 111 Despite recommendations that antibiotics are not indicated in 
symptomatic irreversible pulpitis,111 several studies indicated that antibiotics 
are still prescribed for this indication.12, 14, 92, 112 Possible drivers for this over-
prescribing could be the misconception of the natural pathological process 
of pulpitis (pain resolves when the pulp necrotizes irrespective of antibiotic 
use), or the perception that antibiotics should be prescribed prophylactically 
in anticipation of pain arising prior to endodontic treatment.92  

Irreversible pulpitis may lead to a type of infection called periapical abscess, 
which is an infection at the root of the tooth, where it causes a pocket of pus 
(see section 1.1).  

4.3.2 Evidence base 
The SR by Agnihotry et al. (2019),93 focussing on placebo-controlled studies, 
included 1 RCT (Nagle et al. 2000),113 which compared the effect on pain of 
seven-day oral dose of penicillin (500 mg every 6 hours, in total 28 capsules) 
to placebo in 40 adult patients presenting at an emergency department with 
a single tooth with irreversible pulpitis (see Appendix 9.1.1). Concomitant 
use of analgesics (ibuprofen 600 mg and paracetamol (acetaminophen) with 
codeine 30 mg) was allowed. The primary outcomes of the SR were patient-
reported pain (intensity/duration) and pain relief.93 The review authors 
mention that they requested additional data from the RCT authors to assess 
pain relief, but without success. 

The included RCT was considered to be at low risk of bias (Figure 42). 
During the development of this chapter of the guideline, the ADA Evidence-
based clinical practice guideline on antibiotic use for the urgent management 
of pulpal- and periapical-related dental pain and intraoral swelling was 
published.114 The recommendation with regard to symptomatic irreversible 
pulpitis was based on the same RCT. Therefore, this guideline is not further 
discussed.  
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In the additional search for RCTs since the search date of the included 
systematic review, no other relevant studies comparing antibiotics to 
placebo were found.  

                                                      
x  Presenting data with a median and IQR is mostly done because of a non-

normal distribution of the data. The way the data were presented in the 
present manuscript (e.g. 6.0±10.5), raised the question whether in this study 
the data were normally distributed. The author was contacted and asked 
whether it could be assumed that the median was in this example 6.0 and the 

4.3.3 Are systemic antibiotics beneficial or harmful in patients 
who present with a single permanent tooth with 
symptomatic irreversible pulpitis, awaiting dental treatment? 

Critical outcomes 

Patient-reported pain (intensity/duration) and pain relief measured in 
the preoperative phase of irreversible pulpitis 
In the included RCT, patients were asked to rate their pain and percussion 
pain on a scale ranging from 0 (no pain) to 3 (severe pain with considerable 
discomfort) when they woke up.113 These scores were then summarised by 
the authors in sum of pain intensity differences (SPID) and sum pain 
percussion intensity differences (SPPID), which means that for each patient 
the course of pain was calculated via differences in pain scores on the 
various time points and weighted for the time elapsed since previous 
assessment. From a clinical point of view these measures are difficult to 
interpret. 

There was a close parallel distribution of the pain ratings in both the penicillin 
and the placebo group over the seven-day study period. The course of pain 
intensity (measured via the SPID) did not differ significantly between the 
penicillin and the placebo group (median, interquartile rangex (IQR): 6.0 ± 
10.5 in penicillin group and 6.0 ± 9.5 in placebo group, p = 0.776). For both 
groups the mean pain ratings decreased after 24h and remained stable over 
the seven-day observation period.  

Similarly, for percussion pain no significant differences between the 
penicillin and the placebo group were observed over the seven-day study 
period (median (SPPID), IQR: 3.5 ± 7.5 in the penicillin group and 2.0 ± 7.0 
in the placebo group (p = 0.290).113  

IQR was going from 0.75 to 11.25. The author replied ‘I'm sorry I can't provide 
any more information’.y  One patient in the Fouad et al. study had an 
endodontic flare-up with swelling and dropped out at 24 hours; his data on 
swelling at 24 hours were included in the meta-analysis done by Cope et al., 
while for the other outcomes and follow-up moments his data were no longer 
included, leading to 61 patients. 
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According to GRADE, the level of evidence was downgraded two levels due 
to very serious imprecision (see Appendix 11.1). 

Serious adverse events 
This outcome was not assessed in the included RCT. 

Important outcomes 

Quality of life measurements 
This outcome was not assessed in the included RCT. 

Outcomes with low importance 

Type, dose, and frequency of medication required for pain relief 
In the included RCT, there was no significant difference in the mean total 
number of analgesics over the seven-day study period between both groups: 
for ibuprofen tablets (penicillin group: 9.20, SD: 6.02 versus placebo group: 
9.60, SD 6.34; mean difference: -0.40, 95% CI: -4.23 - 3.43) and 
paracetamol plus codeine tablets (penicillin group: 6.90, SD: 6.87 versus 
placebo group: 4.45, SD: 4.82; mean difference: 2.45, 95% CI: -1.23 - 
6.13).92, 113  

According to GRADE, the level of evidence was downgraded two levels due 
to very serious imprecision (see Appendix 11.1). 

4.3.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in patients who present with a 
single permanent tooth with symptomatic irreversible pulpitis awaiting dental 
treatment, this research question was not explored. 

Conclusions:  

• Evidence of low quality revealed that the administration of oral 
penicillin in adult patients awaiting dental treatment for 
symptomatic irreversible pulpitis in a permanent tooth, does not 
result in less pain compared to placebo. 

• Evidence of low quality revealed that there is no difference in the 
amount of pain medication taken by adult patients with 
symptomatic irreversible pulpitis in a permanent tooth awaiting 
dental treatment compared to controls who received placebo.  

Currently there is no evidence from RCTs available on quality of life.  
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in patients with irreversible pulpitis in permanent teeth awaiting dental treatment. Moreover, the 
use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache 
to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. Antimicrobials 
are able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial resistance is 
the greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity reactions 
and toxicities. See chapter 3 for more details. 

Quality of evidence The overall level of evidence was low; it is based on one small and poorly analysed RCT conducted 20 years ago. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified. 

 
Recommendationv Strength of 

Recommendation 
Level of 
Evidence 

• The administration of antibiotics in patients with irreversible pulpitis in permanent teeth awaiting dental 
treatment, is not recommended. 

Strong Low 

4.4 Symptomatic apical periodontitis and acute apical 
abscess in the permanent dentition 

4.4.1 Backgroundu 
Symptomatic apical periodontitis and acute apical abscesses are common 
causes of dental pain in permanent teeth.15 They arise from an inflamed or 
necrotic dental pulp, or infection of the root canal system. The presence of 
bacteria and toxins can cause an inflammation around the apical part of the 
root of the tooth, also known as apical periodontitis. Further along the 
continuum, this inflammation can lead to tissue breakdown and pus 
formation around the root of the tooth, which is called an apical abscess.15 

According to the American Association of Endodontists (AAE) Consensus 
Conference Recommended Diagnostic Terminology, the diagnostic criteria 
for symptomatic apical periodontitis include a painful response to biting 
and/or percussion or palpation. It might or might not be associated with an 
apical radiolucent area.95 An apical abscess can either be acute or chronic. 
An acute apical abscess is characterised by rapid onset, spontaneous pain, 
tenderness of the tooth to pressure, pus formation, and swelling of 
associated tissues.95 

First-line treatment for both disease states is removal of the source of 
inflammation or infection by (partial) root canal treatment, possibly combined 
with incision and drainage in case of an abscess. When there is evidence of 
spreading infection (facial cellulitis, lymph node involvement, diffuse 
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swelling) or systemic symptoms such as fever or malaise, the use of 
systemic antibiotics has been recommended.114, 115 However, several 
studies have shown that antibiotics are often prescribed in absence of these 
signs, also in Belgium.12, 112, 116  

Since symptomatic apical periodontitis and acute apical abscess represent 
a continuum of the same process, they are combined in one chapter and 
one literature search. The search considered both patients with and without 
systemic involvement.  

4.4.2 Evidence base 
The literature search, performed in October 2019, revealed one recent SR 
covering both indications (Cope et al., 2018).15 The search for more recent 
RCTs since the search date of Cope (i.e. February 2018) did not reveal any 
additional relevant RCT comparing antibiotics to placebo.  

The selected SR included two placebo controlled RCTs (Fouad et al., 1996 
and Henry et al., 2001), which were combined in a meta-analysis including 
in total 62 patientsy.117, 118 Both RCTs were conducted at university dental 
schools in the USA. Fouad et al. included 40 patients with pulp necrosis with 
periapical pain and/or localised swelling, of whom 21 were included in the 
meta-analysis (Appendix 9.1.2); patients with elevated body temperature 
(above 100°F (= 37.78°C)), malaise or fascial space involvement were 
excluded from the study.117 Henry et al. included 41 patients with a clinical 
diagnosis of a symptomatic necrotic tooth who had spontaneous pain; the 
affected tooth had to have a periapical radiolucency.118 Upon personal 
communication with the corresponding author, it was confirmed that ‘some 
patients may have had mild swellings but no cellulitis. Patients may have 
had lymphadenopathy. Only fever, malaise, and cellulitis would have 

                                                      
y  One patient in the Fouad et al. study had an endodontic flare-up with swelling 

and dropped out at 24 hours; his data on swelling at 24 hours were included 
in the meta-analysis done by Cope et al., while for the other outcomes and 
follow-up moments his data were no longer included, leading to 61 patients. 

excluded patients.’ Both studies thus included patients with acute apical 
periodontitis as well as patients with an apical abscess. 

In both studies the effectiveness of penicillin VKz was compared with 
placebo when provided as an adjunctive therapy to an endodontic 
intervention and concomitant analgesics. In the RCT by Fouad et al. there 
was a third study arm (n = 12), which received no medication, but this 
subgroup was not included in the analyses by Cope et al. (see Appendix 
9.1.2).15 Given the subjective nature of the critical outcome (i.e. patient-
reported pain, patient-reported percussion pain, patient-reported pain relief), 
we support this approach of only including patient-blinded trial arms. The 
follow-up was 3 days for the outcomes self-reported pain and swelling in 
Fouad et al. and 7 days for the outcomes assessed in Henry et al.117, 118 In 
the trial by Fouad et al., full data over the three day follow-up were only 
available for 10 patients in each group (cf. risk of bias assessment). 

There was some heterogeneity with respect to the doses of antibiotics: in 
Fouad et al. participants received 1g after treatment and then 500 mg every 
6 hours for 7 days and in Henry et al. participants received 500 mg every 6 
hours for 7 days. The concomitant use of analgesics also differed: in Fouad 
et al. ibuprofen 600 mg was given before the treatment and on four 
occasions during the next 24 hours, whereas in Henry et al. ibuprofen and 
the combination of paracetamol and codeine were available on an ‘if needed’ 
basis.117, 118 There was also heterogeneity with regard to the endodontic 
treatment: in Henry et al. ‘standard endodontic treatment’ was performed 
with complete biomechanical preparation of all canals. In Fouad et al. 
cleaning and shaping of the canals was either partially or completely done 
(depending on the availability of time); the partial cleaning and shaping may 
have resulted in an inferior removal of bacteria.117, 118 

During the development of this chapter, the ADA Evidence-based clinical 
practice guideline on antibiotic use for the urgent management of pulpal- 

z  Penicillin V is the phenoxymethyl analog of penicillin G, or benzylpenicillin. 
Penicillin VK is the potassium salt of penicillin V. Penicillin VK is a narrow 
spectrum antibiotic. 
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and periapical-related dental pain and intraoral swelling was published.114 
This guideline is based on the SR by Tampi et al., 2019,119 which was 
published after the search date of this guideline. The search by Tampi et al. 
was performed in June 2018 and revealed no additional RCTs to be included 
in this chapter. Although the meta-analysis was slightly differentaa from the 
one performed by Cope et al., the results were the same (i.e. no statistically 
significant differences in outcomes such as pain, intraoral swelling, and use 
of painkillers between the penicillin and placebo group).Therefore, this SR 
is not further discussed. 

Risk of bias 
The risk of bias assessment was performed by the KCE authors (hence, not 
copied from Cope et al., 2018). In both RCTs, the randomisation, allocation 
concealment and blinding were adequate (see Figure 43 and Figure 44). For 
attrition bias, Fouad et al. is considered at a high risk of bias, due to the high 
drop-out rates (in antibiotic group: 3/13 and in placebo group: 5/15), which 
were not considered in the analyses, and at a high risk of bias for selective 
reporting as no info on the concomitant analgesics was reported. Therefore, 
Fouad is considered as having a high overall risk of bias. For the Henry et 
al. RCT the lack of info on the number of randomised patients resulted in an 
overall unclear risk of bias.  

Are systemic antibiotics beneficial or harmful in patients with symptomatic 
apical periodontitis or acute apical abscess in permanent teeth, in 
combination with dental treatment and analgesics? 

Critical outcomes 
Patient reported pain 
In both trials, pain was measured with an ordinal numerical scale graded 
from 0 to 3, with 0 indicating no pain.117, 118 The included studies assessed 
pain on different time points but both reported outcomes at 24, 48 and 72 
hours. The individual studies as well as the meta-analysis of the 2 RCTs (n 
= 61) showed no statistically significant difference in reported pain at 24, 48 
and 72 hours between the penicillin and placebo group (see Figure 2, Figure 
3, Figure 4). Also after 7 days, there was no significant difference between 
the penicillin and placebo group in patient reported pain (based on 1 RCT, 
n = 41)(see Appendix 9.1.2).118 

According to GRADE, the level of evidence was downgraded three levels 
due to serious risk of bias and serious imprecision (small sample of 29 
participants in the penicillin group and 32 in the placebo), and the 
heterogeneity in endodontic treatment (inconsistency) (see Appendix 11.2). 

 

 

                                                      
aa  Cope et al. restricted the control group to patients who received placebo, 

while Tampi et al. also included the patient group who did not get any 
medication from the Fouad et al. RCT. 



 

64  Prescription of antibiotics in the dental office KCE Report 332 

 

Figure 2 – Forest Plot – Patient reported pain 24h after dental treatment with penicillin compared to placebo 

 
 

Figure 3 – Forest Plot – Patient reported pain 48h after dental treatment with penicillin compared to placebo 

 
 

Figure 4 – Forest Plot – Patient reported pain 72h after dental treatment with penicillin compared to placebo 

 
  



 

KCE Report 332 Prescription of antibiotics in the dental office 65 

 

Patient reported percussion pain 
One study (n = 41) included percussion pain, which was measured with an 
ordinal numeric scale graded from 0 to 3, with 0 indicating no pain.118 It was 
measured at the time points 24, 48, 72 hours and 7 days post dental 
treatment. At none of these time points a significant difference between the 
penicillin and placebo group was observed (see Figure 57, Figure 58, Figure 
59 and Appendix 9.1.2).  

According to GRADE, the level of evidence was downgraded three levels, 
one level due to serious risk of bias and two levels due to very serious 
imprecision (sample size of 41 patients; see Appendix 11.2). 

Serious adverse events 
In none of the included studies serious adverse events (e.g. major allergic 
reactions (including anaphylaxis), severe toxicities, hospitalisation, sudden 
death) were reported. 

Important outcomes 

Quality of life 
This outcome was not assessed in the included studies. 

Progression to abscess 
This outcome was not assessed in the included studies. 

Endodontic flare-ups 
In one study, patients were asked to contact the dental department 
immediately if they experienced no relief or an increase in the severity of 
pain and/or the size of swelling or another sign of flare-up.117 Two patients 
of the placebo group returned with flare-ups and dropped out of the study at 
6 hours and 24 hours, respectively, because they were prescribed penicillin.  

According to GRADE, the level of evidence was downgraded three levels, 
one level due to serious risk of bias and two levels due to very serious 
imprecision (very small sample size; see Appendix 11.2). 

Patient reported swelling 
Swelling was measured with different ordinal scales, ranging from 0 to 3 in 
the RCT of Henry et al. and ranging from 0 to 4 in the RCT of Fouad et al.117, 

118 Therefore the standardised mean difference was used as a statistical 
measure to combine the scales. Both studies reported the outcome at the 
time points 24, 48 and 72 hours. The meta-analysis of the 2 RCTs (n = 62 
at 24 hours and n = 61 for the other time points) showed no statistically 
significant difference in reported swelling at 24, 48, 72 hours between the 
penicillin and placebo groups (see Figure 60, Figure 61, Figure 62 and 
Appendix 9.1.2). After 7 days, there was no statistically significant difference 
either between the penicillin and placebo group (n = 41; see Appendix 
6.1).118 

According to GRADE, the level of evidence was downgraded three levels 
due to serious risk of bias, due to serious imprecision (small sample of 29 
participants in the penicillin group and 32 in the placebo) and due to 
heterogeneity in endodontic treatment (inconsistency; see Appendix 11.2). 

Adverse events (not serious) 
During the three days follow-up in the study by Fouad et al. (1996),117 one 
participant of the placebo group reported diarrhoea and one participant of 
the antibiotic group reported fatigue and reduced energy during the 3 days 
after dental treatment.  
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Outcomes with low importance 

Type, dose, and frequency of medication required for pain relief 
Analgesic use was only reported in one study,118 though both studies used 
concomitant analgesics. There was no statistically significant difference 
between groups: in the penicillin group the mean number of ibuprofen tablets 
was 10.0 (SD 9.80) and in the placebo group 8.42 (SD 10.2) and the number 
of paracetamol with codeine tablets was 5.27 (SD 6.03) in the penicillin 
group and 5.58 (SD 5.77) in the placebo group (see Appendix 9.1.2). 

4.4.3 Are systemic antibiotics beneficial or harmful in patients 
with symptomatic apical periodontitis or acute apical 
abscess in permanent teeth, in the absence of dental 
treatment? 

No relevant RCTs were identified. 

4.4.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in patients with symptomatic apical 
periodontitis or acute apical abscess in permanent teeth, this research 
question was not explored.  

Final note: As listed in chapter 1, more evidence on the harms and 
effectiveness of the preoperative and the postoperative use of 
amoxicillin/clavulanic acid in symptomatic periapical periodontitis can be 
expected in the future. The protocols of two ongoing trials were identified 
(https://clinicaltrials.gov/show/NCT03033147, 
https://clinicaltrials.gov/show/NCT03007342). Although both should have 
been finished by now, they have still not started recruiting. 

 

 

Conclusions:  

• Evidence of very low quality revealed that the administration of 
penicillin in combination with endodontic treatment and 
analgesics in patients with symptomatic apical periodontitis or 
acute apical abscess in permanent teeth, does not result in less 
pain compared to placebo.  

• Evidence of very low quality revealed that the administration of 
penicillin in combination with endodontic treatment and 
analgesics in patients with symptomatic apical periodontitis or 
acute apical abscess in permanent teeth, does not result in less 
swelling compared to placebo. 

• Evidence of very low quality revealed that the administration of 
penicillin in combination with endodontic treatment and 
analgesics in patients with symptomatic apical periodontitis or 
acute apical abscess in permanent teeth, does not result in a 
lower risk of endodontic flare-ups compared to placebo. 

• Currently there is no evidence from RCTs available on quality of 
life nor on progression to abscess.  

• Currently there is no evidence from RCTs available whether 
antibiotics are beneficial or harmful in patients with 
symptomatic apical periodontitis or acute apical abscess in 
permanent teeth, in the absence of dental treatment. 

• Currently there is no evidence from RCTs available whether 
antibiotics are beneficial or harmful in patients with 
symptomatic apical periodontitis or acute apical abscess in 
permanent teeth with signs of systemic involvement. 

 
  

https://clinicaltrials.gov/show/NCT03033147
https://clinicaltrials.gov/show/NCT03007342
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Other considerations 

Factor Comment 
Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in patients who present with symptomatic apical periodontitis or an acute apical abscess. 
Moreover, the use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis 
and headache to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. 
Antimicrobials are able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial 
resistance is the greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug 
hypersensitivity reactions and toxicities. See chapter 3 for more details. 

Quality of evidence The overall level of evidence was very low.  
Although there is no scientific evidence on which antibiotic regimen should be advocated, the expert group took the view that dental 
practitioners should at least get some advice on which antibiotic (regimen) can be considered. Therefore a clinical practice suggestion 
is given, which is based on indirect evidence. Amoxicillin is a safe antibiotic which is well tolerated. It is important to give a dose 
higher than the Minimum Inhibitory Concentration (MIC; see Box 2) of oral pathogens, to prevent the selection of intermediary 
susceptible strains. 
In case of penicillin allergy, the macrolides azithromycin or clarithromycin can be considered. The rationale is that macrolides are 
less associated with Clostridioides difficile infection than clindamycin (OR for clindamycin: 20.43, 95% CI: 8.50-49.09 vs. for 
macrolides: 2.55, 95% CI: 1.91-3.39),121 which has been suggested in other guidelines. In addition, the susceptibility of oral 
streptococci to macrolides is similar to that of clindamycin and macrolides are also quite active against oral anaerobes.122 Yet, it is 
important to mention that azithromycin and clarithromycin may cause QT interval prolongationt, which increases the risk of sudden 
cardiac death due to torsades de pointesbb.  

Costs (resource allocation) No cost issues were identified. 
Patients values and preferences None were identified. 

 

                                                      
bb  Most non-cardiac drugs that can give QT prolongation rarely cause torsades de pointes, and it is assumed that the incidence of torsades de pointes is much lower than 

for antiarrhythmic drugs.123 The risk of QT prolongation and torsades de pointes is dose-dependent. In principle, torsades de pointes only occur with a combination of risk 
factors. Risk factors for drug-induced QT interval prolongation and torsades de pointes include older age (i.e. > 65 years old), female sex, heart disease (e.g. heart failure, 
ischemia, bradycardia, second and third grade atrioventricular block) and electrolyte dysfunction (e.g. hypocalcemia, hypokalemia, hypo-magnesemia). Polypharmacy can 
further increase the risk of QT-extension and torsades de pointes. This is the case when several QT prolonging medicinal products are taken together, or when a QT 
prolonging medicinal product is taken together with a drug that inhibits its metabolism and thus increases its plasma concentrations. In this context, it is useful to recall the 
inhibitory effect of grapefruit juice on CYP3A4, the enzyme that intervenes in the degradation of multiple QT-extending drugs (e.g. clarithromycin, disopyramide, 
domperidone, erythromycin, quinidine).123 
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Recommendationsv Strength of 
Recommendation 

Level of 
Evidence 

• The administration of antibiotics in patients with symptomatic apical periodontitis or acute apical abscess 
in combination with dental treatment, is not recommended. 

Strong Very low 

• Patients who present with symptomatic periapical periodontitis or an acute periapical abscess without 
systemic involvement (e.g. fever, facial cellulitis, lymphadenopathy) should receive dental treatment 
without any delay. Currently, there is no scientific evidence on the added value of systemic antibiotics in 
the meantime.  

Strong Very low 

• In order to prevent the further systemic spread of pathogens, the use of antibiotics can be considered in 
patients who present with a periapical abscess with systemic involvement (e.g. fever, facial cellulitis, 
lymphadenopathy). 

Weak Very low 

 

Clinical practice guidance:  
When antibiotics are considered in case of systemic involvement, the following regimen is an option: 

• Amoxicillin 500 mg, three times a day for 3 - 7 days, or,  

• In case of penicillin allergy: azithromycin 500 mg, once a day for 3 days or clarithromycin 500 mg, twice a day for 3 - 7 days. 

The administration of antibiotics without proper dental treatment should be avoided.  

Patients who present with a dental abscess at their general medical practitioner should be referred to a dentist for source control. 
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4.5 Replantation of avulsed permanent teeth 

4.5.1 Backgroundu 
One of the most severe dental injuries is avulsion, where the tooth or teeth 
are completely out of the tooth socket (Box 7). Maxillary anterior teeth are 
most at risk for traumatic dental injuries (around 90% of all reported 
events).124 The prognosis of the affected tooth is dependent on the actions 
taken at the place of accident and promptly after.  

In most circumstancescc the avulsed permanent tooth or teeth should be 
replanted as quickly as possible and the patient should access dental care, 
ideally within the first 60 minutes. When the tooth is not replanted at the 
scene of the accident, storage of the tooth in a suitable medium (e.g. milk) 
is necessary.124, 125 Once replanted, the tooth needs to be splinted (Box 7) 
until healing is sufficient for the tooth to maintain its own position during 
normal function. In immature teeth (i.e. with open apices, Box 7) which have 
been replanted immediately or kept in appropriate storage media prior to 
replantation, pulp revascularization is possible. If this is not the case, it is 
suggested to perform an endodontic treatment (e.g. pulpectomy, Box 10) 7 
- 10 days after replantation. In case the tooth has been dry for more than 60 
min before replantation, the endodontic treatment can be performed extra-
orally before replantation,125 or later. 

When there is not too much damage to the periodontal ligament cells, they 
recover, and the tooth can be expected to last as long as any other tooth.124 
This is known as ’periodontal healing’. However, 73% to 96% of replanted 
teeth are eventually lost.124 Where the healing of the periodontal ligament 
cells is unfavourable, root resorption will occur: ‘replacement resorption’, 
also called ‘ankylosis’, and/or ‘inflammatory resorption’.126, 127 Several 
factors have an impact on periodontal healing after avulsion: the extra-
alveolar period, the storage medium, the maturity of the tooth, and the timing 
of pulp extirpation.126, 127  

                                                      
cc  Not recommended in case of primary teeth, unconscious patient, lack of 

cooperation, medical conditions, severe caries or periodontitis.125 

The administration of antibiotics post-replantation has been suggested to 
prevent or eliminate bacterial infection, to help periodontal healing and 
pulpal revascularization,125 while others questioned the added value of 
systemic antibiotics in this situation.128 

4.5.2 Evidence Base 
The selected (Cochrane) SR focussed on randomised and quasi-
randomised controlled trials with 12 months follow-up; the authors identified 
four RCTs, but in none of them the adjunctive administration of systemic 
antibiotics was the investigated intervention.124 Therefore, our search for 
RCTs was not only performed to update this SR, but also to identify trials 
with a shorter follow-up, but with no avail. Consequently we enlarged the 
search to also include non-randomized and observational studies where the 
administration of systemic antibiotics could be compared with placebo or no 
antibiotics. We also checked the primary studies included in the SR by 
Hinckfuss et al., which we had excluded for methodological reasons (Table 
45).128 This SR identified four cohort studies covering antibiotics after 
replantation of avulsed teeth,126, 129-131 of which only three had sufficient data 
on systemic antibiotics use to carry out a meta-analysis.126, 129, 131 Our 
literature search identified three additional cohort studies, documented in 
four papers,127, 132-134 and an additional publication on the cohort study of 
Andreasen et al., which was included in the Hinckfuss SR.135  

Consequently, the evidence for this research question is based on 7 
observational studies, most of them retrospective (see Appendix 9.3.1), 
which inherently introduces bias. Moreover, the objective of these studies 
was to identify risk factors (e.g. maturity of the tooth, storage medium, extra-
alveolar period, type and timing of dental procedures) for poor outcomes 
after replantation of avulsed teeth. None of the studies had as prime intent 
the evaluation of systemic antibiotics at replantation of avulsed teeth. Of the 
seven studies one was conducted in China (Wang et al., 2019),133 one in 
Brazil (Bastos et al., 2014),127 one in Singapore (Sae-lim et al., 1997),129 one 
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in Sweden (Andersson and Bodin, 1990),131 one in Germany and 
Switzerland (Pohl et al., 2005),132, 134 and two in Denmark (Andreasen et al. 
1966; Andreasen et al. 1995).126, 130, 135 In total, 752 patients were included; 
most of them were children (age range from 6 years to a maximum of 29 
years in five studies, and in two studies the age range was respectively 7 to 
48 years and 5 to 52 years). Most studies had a large study enrolment 
period, which in some studies resulted in variable treatment protocols during 
the study period (i.e. heterogeneity within the study). The first patients were 
enrolled as early as 1965.126 

Where possible we combined the data in a meta-analysis. Because tooth 
survival is the outcome of interest and since most studies report only 
outcomes on tooth level, the meta-analysis was also performed on tooth 
level. Ideally, only studies with a low risk of bias should be pooled in a meta-
analysis. Unfortunately, all included studies had a serious risk of bias and 
there was a prominent uncertainty of the distribution of important prognostic 
factors among the ‘antibiotic group’ and the ‘no antibiotic group’. There were 
no strict inclusion criteria, leading to the inclusion of both patients with 
mature and immature teeth, with and without endodontic treatment, with a 
wide range of extra-alveolar periods (immediate replantation to replantation 
after 3 days), with a variation in storage media (physiologic such as milk, 
saline, saliva or non-physiologic such as ice, tap water, or dry), all resulting 
in a heterogeneity within the studies and between the studies. The meta-
analysis was still performed, to get an overview of the association between 
antibiotic use and the outcomes of interest; yet the pooled results should be 
interpreted with caution. Ideally, subsequent (sensitivity) meta-analyses 
should have been performed combining data from specific (more 
homogenous) subgroups, but these data were not available in the selected 
manuscripts.  

Risk of bias 
All studies had a high risk of bias, as assessed with the ROBINS-I tool. The 
risk of bias is presented per outcome (Figure 51, Figure 52, and Figure 53). 
In several studies, there was no information on the exact timing of antibiotic 
use, which antibiotic was used, or at which dose and frequency; this 
introduced bias in the classification of interventions. There was a large 

variability of confounding factors for which no adequate control was 
possible, which introduced confounding bias. In some studies there were 
other interventions/factors that could have had an impact on the outcome 
and which were not evenly distributed between the ‘antibiotic group’ and the 
‘no antibiotic group’, introducing risk of bias due to deviation from intended 
intervention. 

4.5.3 Are systemic antibiotics beneficial or harmful in patients 
who have an avulsed permanent tooth replanted? 

Critical outcomes 

Tooth survival 
This outcome was assessed in two studies,133, 134 but only one small study 
of 25 patients with 28 avulsed teeth (Pohl et al., 2005) reported this outcome 
separately for the ‘antibiotic group’ and the ‘no antibiotic group’. After a 
median follow-up of 23.8 months, there was no statistically significant 
difference between both groups (AB group: 17/23 (74%) vs. no AB: 1/5 
(20%); RR = 3.70, 95% CI: 0.63 - 21.69). 

According to GRADE, the level of evidence was downgraded to very low 
because of the very small sample size and because of the uneven 
distribution of possible co-interventions between groups (e.g.’antiresorptive 
regenerative therapy’, i.e. storage of the tooth in a tissue culture medium 
with dexamethasone, application of Emdogain® gel, and doxycycline for 5 
days was only offered in the antibiotics group; see Appendix 11.3). 

Serious adverse effects 
This outcome was not assessed in the included studies 
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Important outcomes 

Periodontal ligament healing 
This outcome was assessed in 7 studies126, 127, 129-133, but they used 
somewhat different definitions for positive periodontal healing (see Appendix 
9.3.1). In some studies it was assessed only radiographically,127, 131 while in 
others it was based on a clinical and radiographic examination.126, 129, 132, 133 
The timing of the observation of periodontal ligament healing is another 
important factor to consider; a follow-up of at least one year is regarded 
appropriate.124 Some studies only considered patients eligible for inclusion 
when there was more than one year follow-up,129, 133 while others just 
provided a median and range of follow-up time.126, 131, 132 In one study 
periodontal healing was assessed at the time of endodontic treatment, 
hence only 6 hours to 39.6 months after replantation.127 

None of the seven studies reported a significant positive association 
between antibiotic use and periodontal healing (see evidence tables in 
Appendix 9.3.1). The meta-analysis of 6 studies (for one study130 the 
detailed data were not reported and could not be included) showed no 
statistically significant association between antibiotic use and periodontal 
healing (RR: 1.07; 95% CI: 0.80 - 1.45; Figure 5).126, 127, 129, 131-133 A sensitivity 

meta-analysis restricted to low risk of bias studies was not possible, as there 
were no such studies. When the approach of Hinckfuss et al. was applied,128 
and teeth with non-progressive root resorption were also categorised as 
periodontally healed, the result did not deviate from the former analysis (RR: 
1.11; 95% CI: 0.83 - 1.50; Figure 63 in Appendix 10.2). Likewise, when the 
meta-analysis was restricted to trials with at least one year follow-up (RR: 
1.51; 95% CI: 0.91 – 2.50; Figure 65 in Appendix 10.2), or to teeth with an 
endodontic treatment (RR: 0.92; 95% CI: 0.34 - 2.48; Figure 64 in Appendix 
10.2), comparable results were obtained. These results are in line with the 
results of the individual studies: in none of them antibiotic use was 
significantly associated with periodontal ligament healing. 

According to GRADE, the level of evidence was downgraded to very low 
because of the very small sample sizes of at least three studies,129, 131, 132 
and the large confidence intervals indicating imprecision (see Appendix 
11.3). All studies had a serious risk of bias due to several confounding 
factors for which it is uncertain whether or not they were equally distributed 
between both groups and due to a lack of adjustment. Last but not least, 
important inconsistency was observed as the point estimates of the older 
studies suggest no association while more recent studies rather suggest the 
opposite (though not statistically significant). 

 

Figure 5 – Forest Plot – Replantation of avulsed teeth - Periodontal healing  
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Pulpal healing 
As was said before, pulp revascularization or healing can be expected in 
immature teeth (i.e. teeth with open apices, Box 10) which have been 
replanted immediately or kept in appropriate storage media prior to 
replantation.125 In mature teeth (i.e. teeth with a closed apex), endodontic 
treatment is indicated,125 hence in these teeth pulpal healing is no issue 
anymore (as the pulp tissue is removed during endodontic treatment). Pulpal 
healing is determined clinically by a positive sensibility response (Box 10), 
reaction to percussion and normal tooth colour, and radiographically by the 
absence of a periapical radiolucency and continuing root development of 
(previously) immature teeth.  

Pulpal revascularisation was assessed in three studies,129, 133, 135 but 
outcome data that allowed the evaluation of an association between 
antibiotic use and pulpal healing were only available in two studies.129, 135 
The interval from replantation to positive pulpal sensitivity ranged between 

4 months and 1.5 years in one study,135 and in the second study it was only 
specified that the follow-up exceeded 1 year.129 

Because of the prominent heterogeneity between both studies, it was not 
ideal to pool these data; yet the meta-analysis revealed no statistically 
significant association between antibiotic use and pulpal healing (RR: 0.36; 
95% CI: 0.05 – 2.41; Figure 6). 

According to GRADE, the level of evidence was downgraded to very low 
because of imprecision due to the very small sample size129 and the large 
confidence intervals, because of the serious risk of bias due to several 
confounding factors for which it is uncertain whether or not they were equally 
distributed between both groups, and because of the lack of details on the 
administration of the systemic antibiotic (type, dose, length of treatment; see 
Appendix 11.3).129  

 

Figure 6 – Forest Plot – Replantation of avulsed teeth - Pulpal healing  
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Pain 
This outcome was not assessed in the included studies. 

Quality of life measurements  
This outcome was not assessed in the included studies. 

Other complications or adverse effects 
This outcome was not assessed in the included studies. 

Outcomes with low importance 

Trauma-related dental anxiety 
This outcome was not assessed in the included studies. 
Costs, dentist time, number of visits, time in dental chair, patient’s time 
off work/school 
This outcome was not assessed in the included studies. 
Type, dose, and frequency of medication required for pain relief 
This outcome was not assessed in the included studies. 

4.5.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in patients who have a permanent 
tooth replanted after avulsion, this research question was not explored. 
Conclusions:  

• Evidence of very low quality revealed that the use of systemic 
antibiotics at replantation of avulsed permanent teeth, is not 
associated with improved tooth survival. 

• Evidence of very low quality revealed that the use of systemic 
antibiotics at replantation of avulsed permanent teeth, is not 
associated with improved periodontal healing. 

• Evidence of very low quality revealed that the use of systemic 
antibiotics at replantation of avulsed permanent teeth, is not 
associated with improved pulpal healing. 

• Currently there is no evidence available on quality of life 
outcomes nor on pain.  

Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit at replantation of avulsed permanent teeth. Moreover, the use of antibiotics may lead to various 
adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache to serious adverse events like major 
allergic reactions (including anaphylaxis), severe toxicities and sudden death. Antimicrobials are able to harm patients by various 
mechanisms. From a public health perspective, the development of antimicrobial resistance is the greatest concern. However, the 
use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity reactions and toxicities. See chapter 3 for 
more details. 

Quality of evidence The overall level of evidence was very low; currently there are no RCTs, and none of the observational studies had the prime intent 
to investigate the association between antibiotic use and clinical outcomes.  

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified. 
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Recommendationv Strength of 
Recommendation 

Level of 
Evidence 

• The administration of systemic antibiotics at replantation of avulsed permanent teeth, is not 
recommended. 

Strong Very Low 

4.6 Non-surgical treatment of aggressive periodontitis  

4.6.1 Backgroundu 
Periodontitis is a chronic multifactorial inflammatory disease associated with 
dysbioticdd plaque biofilms and characterised by progressive destruction of 
the periodontium (Box 8; Figure 98).136 Its primary features include the loss 
of periodontal tissue support, manifested through clinical attachment loss 
(CAL; Figure 99) and radiographically assessed alveolar bone loss, 
presence of periodontal pocketing and gingival bleeding (Figure 98). 
Periodontitis is highly prevalent with population frequencies up to 53%.137 
Periodontitis accounts for a substantial proportion of edentulism and 
masticatory dysfunction and results in significant dental care costs.136 Signs 
and symptoms of periodontitis may include among others swollen gingiva 
(gums), gingiva that bleeds easily, bad breath, new spaces developing 
between teeth, gingiva that recedes (pulls away) from the teeth. Even so, it 
is important to note that in many cases patients are not aware that they suffer 
from periodontitis as the symptoms evolve in most cases slowly and hence 
remain unnoticed. 

 

 

 

 

                                                      
dd  The term dysbiosis is used in a broad sense to refer to an imbalance in the 

taxonomic composition of the microbiota.58  

Box 8 – Periodontal terminology 

Attachment loss: the main symptom and the most significant event in 
the active phase of periodontitis, which includes the destruction of fibres 
of the periodontal ligament as well as the adjacent alveolar bone (see 
Figure 99).  

Cementum: the surface layer of the root of a tooth, covering the dentine. 
Cementum is attached to the alveolar bone by the fibres of the periodontal 
ligament and to the soft tissue of the gingiva by the gingival fibres. 

Gingival recession: also known as receding gums, is the exposure of a 
part of the root of a tooth. There are many possible causes for gingival 
recession: the most common is periodontitis, but gingival recession may 
also be the result of (among others) overaggressive brushing, improper 
flossing technique, (hereditary) thin, fragile or insufficient gingival tissue, 
self-inflicted trauma (e.g. digging a fingernail or pencil into the gum), 
piercings in the lip or tongue.  

Gingival sulcus: a narrow groove surrounding the tooth; one wall of the 
sulcus is made of the tooth and the other wall is the oral sulcular 
epithelium. A healthy sulcular depth is three millimetres or less. 
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Periodontal ligament (PDL): a group of specialized connective tissue 
fibres that attach a tooth to the alveolar bone within which it sits; the fibres 
insert into the root cementum one side and onto alveolar bone on the 
other. 

Periodontal pocket: a pathologically deepened gingival sulcus around a 
tooth at the gingival margin. Accordingly, the space between the 
pathologically detached gingiva and the tooth is called a pocket. The 
depth of the periodontal pockets is recorded at the start of the periodontal 
assessment and at several steps in the care pathway to evaluate the 
effect of the treatment.  

Periodontal probe: instrument which is usually long, thin, and blunted at 
the end, which is used to measure the depth of the gingival sulcus (or the 
periodontal pocket) and the gingival recession, in order to establish the 
state of health of the periodontium (see Figure 98). 
Periodontal treatment: e.g. 

• Non-surgical periodontal treatment (initial or conventional 
periodontal therapy): usually first phase of periodontal treatment, 
comprising scaling and root planing, a procedure involving the 
removal of dental plaque and calculus (scaling or debridement) and 
then smoothing (planing) of the surfaces of the roots of teeth, 
removing cementum or dentine that is impregnated with calculus, 
toxins or microorganisms. 

• Surgical periodontal treatment (flap surgery, pocket reduction 
surgery): in case the nonsurgical periodontal treatment did not result 
in the elimination of all pockets, periodontal surgery (exposing the 
roots for more effective scaling and root planing as well as the 
underlying bone for recontouring) may be indicated. 

 

 

• Supportive periodontal therapy (SPT): after effective treatment for 
periodontitis, the probability of re-infection and disease progression 
can be reduced through regular SPT, which typically includes 
ensuring excellent oral hygiene, frequent monitoring for progression 
or recurrence of disease, and removal of microbial deposits by dental 
professionals.138 

• Periodontium: the tissues that both surround and support the teeth, 
maintaining them in the alveolar process; the periodontium consists 
of four components, namely: the gingiva, the periodontal ligament 
(PDL), the cementum and the alveolar bone proper. 

In the classification scheme of periodontal diseases by Armitage (1999), a 
clear distinction was made between chronic periodontitis (representing the 
forms of destructive periodontal disease that are generally characterized by 
slow progression) and aggressive periodontitis, which was defined as a 
diverse group of highly destructive forms of periodontitis affecting primarily 
young individuals, including conditions formerly classified as ‘early onset 
periodontitis’ and ‘rapidly progressing periodontitis’.139 No operational 
criteria have been defined for aggressive periodontitis; the term has been 
used (retrospectively) to describe patients diagnosed with juvenile 
periodontitis and early onset periodontitis. Research done in preparation of 
the 2017 World Workshop on the Classification of Periodontal and Peri-
Implant Diseases and Conditions (Box 10), indicated that current evidence 
does not support the distinction between chronic and aggressive 
periodontitis as two separate diseases, although substantial variation exists 
in clinical presentation with respect to extent and severity throughout the age 
spectrum.136 

It has been suggested that systemic antimicrobials may have a role in the 
(initial or non-surgical) treatment of periodontitis, but that their use should 
be restricted to certain patients and certain periodontal conditions.140, 141 
Therefore, in this chapter it is evaluated whether systemic antibiotics are 
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beneficial or harmful in patients with aggressive periodontitis in conjunction 
with non-surgical periodontal treatmentee.  

Box 9 – 2017 World Workshop on the Classification of Periodontal and 
Peri-Implant Diseases and Conditions 

According to the 2017 World Workshop on the Classification of 
Periodontal and Peri-Implant Diseases and Conditions, a patient is 
defined as a periodontitis case in the context of clinical care, if 1) 
interdental clinical attachment loss (CAL) is detectable at ≥ 2 non-
adjacent teeth, or 2) buccal or oral CAL ≥ 3 mm with pocketing ≥ 3 mm is 
detectable at ≥ 2 teeth but the observed CAL cannot be ascribed to non-
periodontitis-related causes (such as gingival recession of traumatic 
origin, dental caries extending in the cervical area of the tooth, the 
presence of CAL on the distal aspect of a second molar and associated 
with malposition or extraction of a third molar, an endodontic lesion 
draining through the marginal periodontium and the occurrence of a 
vertical root fracture).  

An individual case of periodontitis should be further characterized using 
a matrix which describes the stage and grade of the disease.  

Stage is largely dependent upon the severity of disease at presentation, 
as well as on the anticipated complexity of disease management, and 
further includes a description of extent and distribution of the disease in 
the dentition.  

Grade provides supplemental information about biological features of the 
disease including a history based analysis of the rate of periodontitis 
progression, assessment of the risk for further progression, analysis of 
possible poor outcomes of treatment, and assessment of the risk that the 

                                                      
ee  After careful consideration with the experts, it was decided that the surgical 

treatment of (aggressive) periodontitis was considered out of scope for this 
guideline.  

disease or its treatment may negatively affect the general health of the 
patient. 

Source: Papapanou et al., 2018136 

4.6.2 Evidence base 
As the selected systematic review, i.e. Teughels et al. (2020),142 was not 
accepted for publication yet at the time of development of this chapter (and 
hence was not publicly availableff) and since the authors had not applied 
GRADE, it was decided not to use the systematic review itself, but rather 
base the first part of this review (section 4.6.3) on the 11 included 
manuscripts describing 10 RCTs (i.e. Aimetti et al. (2012),143 Andere et al. 
(2017),144 Ardila et al. (2015),145 Casarin et al. (2012),146 Emingil et al. 
(2012),147 Guerrero et al. (2005),148 Haas et al. (2008),149 Mestnik et al. 
(2012),150 Taiete et al. (2016),151 and Varela et al. (2011, 2013)).152, 153  

Only studies with a follow-up of at least six months were included; priority 
was given to the 12 months follow-up data as it has been suggested earlier 
that a follow-up of six months is too short for clinical evaluation of adjunctive 
systemic antimicrobials.154 The included studies were all placebo-controlled, 
yet the sample sizes were (very) small (between 12 and 24 participants per 
group, see Appendix 9.2.1.1). Participants were not older than 30,145, 150 
younger than 35,144, 146, 148, 151 or younger than 39 years old.152 Current 
smokers were excluded in 6 trials.143-146, 150, 151 Six trials ran in Brazil,144, 146, 

149-152 one in Colombia,145 one in Turkey,147 one in Italy,143 and one in the 
UK.148 

There was a huge variability in the antibiotic regimes applied (Table 11). In 
six trials the combination of amoxicillin and metronidazole was offered,143, 

146, 148, 150-152 but the total doses given varied from 7 875 mg to 21 000 mg 
amoxicillin and from 5 250 mg to 16 800 mg metronidazole. In three trials a 

ff  W. Teughels was a member of the Guideline Development Group and kindly 
provided the KCE researchers a confidential copy. 
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macrolide (i.e. clarithromycin, azithromycin) was applied,144, 147, 149 and in the 
tenth trial a fluoroquinolonegg (i.e. moxifloxacin).145 Also in other aspects, 
there was substantial heterogeneity between the included trials (see also 
Appendix 9.2.1.1): the inclusion criteria for participants, the case definition 
of aggressive periodontitis, the number of sites and number of teeth where 
clinical outcomes were recorded, the timing of the baseline recordings, 
professional (supragingival) debridement or not, the time spent and 
instruments used for the non-surgical periodontal therapy, the expertise and 
experience of the person who performed the periodontal therapy, the use of 
local anaesthesia, the adjunctive use and the duration of the use of 
chlorhexidine, recall intervals and content. The clinical relevance of this 
variability is unknown. 

                                                      
gg  In order to reduce the non-prudent use of quinolones in the ambulatory sector 

in Belgium, quinolones for per os administration and delivered by pharmacies 
open to the public, have been included in ‘Chapter IV’ of the list of 
reimbursable medicines since 1 May 2018.155 The reimbursement of drugs 
listed in Chapter IV is subject to conditions. This means that the 
reimbursement is limited e.g. in terms of indications, target group or age 
group. In addition, a prior authorization from the advisory physician must be 
requested for these pharmaceutical specialties.156 The change in the 
reimbursement conditions applies to the (fluoro)quinolones which contain as 
active ingredient ciprofloxacin, levofloxacin, moxifloxacin, norfloxacin or 
ofloxacin. For these specific antibiotics, reimbursement is limited to the 
following infections or circumstances: acute pyelonephritis (after taking a 
culture for an antibiogram), acute prostatitis, chronic prostatitis (after taking a 
culture for an antibiogram), acute urethritis (after taking a culture for an 
antibiogram), orchi-epididymitis, pelvic inflammatory diseases, 
uncomplicated acute diverticulitis, in patients with a severe co-morbidity, with 
a malignancy or human immunodeficiency virus (HIV) infection or treated with 

The evidence for section 4.6.4, in which different antibiotics are compared, 
is limited to three small trials, with a follow-up limited to six months.157-159 In 
one trial, performed in Greece, there were four treatment arms: the 
combination of amoxicillin and metronidazole, metronidazole, doxycycline 
and a control group (the latter was not included in any analysis as the 
participants did not receive placebo; see Table 12).157 It is important to note 
that in this trial systemic antibiotics were administered six weeks after 
scaling and rootplaninghh, which is according to the SR by Fritoli et al. 
(2015)160 suboptimal. One trial performed in Turkey compared the 
combination of amoxicillin and metronidazole with moxifloxacin,158 and the 
third, performed in Brazil, compared the combination of amoxicillin and 
metronidazole with clarithromycin.159 There was substantial heterogeneity 
between these trials (for more details see Appendix 9.2.1.2). Last, the 
results obtained in the control group of the Greek study were comparable to 
the results obtained in the placebo groups of the placebo-controlled 
studies.157 For the Turkish and Brazilian study, it was not possible to reveal 
whether the effectiveness of the periodontal therapy itself was within normal 
ranges as there was no control group.158, 159

an immunosuppressant, an exceptional and urgent situation that requires 
starting treatment with a quinolone. Since antibiotics are administered in 
acute situations prior authorization from the advisory physician is not feasible. 
Therefore in the case of the quinolones verification of the conditions is done 
a posteriori: the prescriber has to keep the elements which illustrate that all 
reimbursement conditions have been fulfilled in the patient’s medical file, at 
the disposal of the health insurance advisor.155 

hh  In personal communication, the authors gave the following rationale for this 
approach: ‘The rationale for offering the antibiotics 6 weeks after scaling & 
rootplaning we aimed at enhancing the effect of mechanical treatment by 
antibiotics after the physical removal of the subgingival biofilms and obtaining 
a ‘microbial free’ environment.’ 
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Table 11 – Antibiotic regimes applied in randomized placebo-controlled trials of aggressive periodontitis 
Trial Antibiotic regime (adjunctive to scaling & rootplaning) 
Aimetti et al. (2012)143 Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg 

metronidazole 
Andere et al. (2017)144 Clarithromycin 500 mg, twice a day for 3 days; total antibiotic exposure: 3 000 mg clarithromycin 
Ardila et al. (2015)145 Moxifloxacin 400 mg, once a day for 7 days; total antibiotic exposure: 2 800 mg moxifloxacin 
Casarin et al. (2012)146 Amoxicillin 375 mg and metronidazole 250 mg, every 8 hours for 7 days; total antibiotic exposure: 7 875 mg amoxicillin and 5 250 mg 

metronidazole 
Emingil et al. (2012)147 Azithromycin 500 mg, once daily for 3 days; total antibiotic exposure: 1 500 mg azithromycin 
Guerrero et al. (2005)148 Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg 

metronidazole 
Haas et al. (2008)149 Azithromycin 500 mg, once daily for 3 days; total antibiotic exposure: 1 500 mg azithromycin 
Mestnik et al. (2012)150 Amoxicillin 500 mg and metronidazole 400 mg, three times a day for 14 days; total antibiotic exposure: 21 000 mg amoxicillin and 16 800 mg 

metronidazole 
Taiete et al. (2016)151 Amoxicillin 375 mg and metronidazole 250 mg, every 8 hours for 7 days; total antibiotic exposure: 7 875 mg amoxicillin and 5 250 mg 

metronidazole 
Varela et al. (2011, 
2013)152, 153 

Amoxicillin 500 mg and metronidazole 250 mg, three times a day for 10 days; total antibiotic exposure: 15 000 mg amoxicillin and 7 500 mg 
metronidazole 

The operational definitions of aggressive periodontitis used in these studies, are provided in the respective evidence tables in Appendix 9.2.1.1  

Table 12 – Antibiotic regimes applied in randomized parallel-group trials 
Trial Antibiotic regime (adjunctive to scaling & rootplaning) 
Araujo et al. (2019)159 - Amoxicillin 500 mg and metronidazole 400 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg amoxicillin and 8 400 mg 

metronidazole 
- Clarithromycin 500 mg, twice a day for 7 days; total antibiotic exposure: 7 000 mg clarithromycin 

Guzeldemir-Akcakanat et 
al. (2015)158 

- Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg 
metronidazole 

- Moxifloxacin 400 mg, once a day for 7 days; total antibiotic exposure: 2 800 mg moxifloxacin 

Xajigeorgiou et al. 
(2006)157 

- Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg 
metronidazole 

- Doxycycline 200 mg as loading dose, 100 mg once a day for 14 days; Total antibiotic exposure: 1 600 mg doxycycline 
- Metronidazole 500 mg, three times a day for 7 days; total antibiotic exposure: 10 500 mg metronidazole 

The operational definitions of aggressive periodontitis used in these studies, are provided in the respective evidence tables in Appendix 9.2.1.2. 
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Risk of bias 
Most information for section 4.6.3 is based on trials with a low or unclear risk 
of bias (Figure 47); two trials were assigned a high risk of attrition bias.151, 

152 The quality of the three trials providing the evidence base for section 4.6.4 
was considered suboptimal; they all have a high risk of bias.157-159 Other 
study limitations are provided in the evidence tables (Appendix 9.2.1.1 and 
Appendix 9.2.1.2). 

Notes 
In several manuscripts, exact data (required to perform statistical analyses) 
for some outcomes were missing. Most of the missing data were provided 
by W. Teughels, some by the respective authors and other outcomes were 
calculated based on the available data (e.g. means and standard deviations 
derived from 95% confidence intervals). The source of the additional 
information is mentioned in the evidence tables.  

4.6.3 Is the administration of systemic antibiotics in conjunction 
with non-surgical periodontal treatment beneficial or harmful 
in patients with aggressive periodontitis? 

Critical outcomes 

Tooth survival 
In only one of the selected studies tooth survival was reported: 1 tooth in 
each group had to be extracted (RR: 1.05; 95% CI: 0.07 – 15.68; see 
Appendix 9.2.1.1).148 This is not so surprising since in most trials teeth with 
a poor or questionable prognosis were extracted before the start of the trial. 
Furthermore, follow-up of 7 studies was limited to 6 months, most probably 
too short for additional loss of teeth. 

According to GRADE, the level of evidence was downgraded two levels due 
to very serious imprecision (i.e. sample size is much smaller than the optimal 
information size (OIS); see Appendix 11.4). 

Any serious adverse effects  
In none of the included studies serious adverse events (e.g. hospitalisation) 
were reported. 

Pocket closure (i.e. change from probing depth ≥ 4 mm to PD ≤ 3 mm) 
Clinical pocket closure, i.e. the reduction of the periodontal pocket depth to 
a physiologic level of up to 3 mm, has been suggested as a clinically 
applicable success estimation after periodontal treatment.161 The meta-
analysis of the 3 studies that presented 12 months follow-up data indicated 
that the adjunctive use of systemic antimicrobials did not result in an 
additional percentage of pocket closure (weighted mean difference (WMD) 
= 12.35; 95% CI: -3.81 – 28.52, heterogeneity: Chi2= 5.04, df = 2 (P= 0.08); 
I2=60%; Figure 7). When only trials which compared the combination of 
amoxicillin and metronidazole with placebo were included in the meta-
analysis, the result was comparable (Figure 66).150, 152 
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Figure 7 – Forest plot – Aggressive periodontitis – Pocket closure* after 12 months 

 
*Pocket closure: % of pockets ≥4 mm that have been reduced to ≤3 mm 

 

When the evaluation is done six months after non-surgical periodontal 
treatment, a significant impact of adjunctive antibiotics was observed (WMD 
= 12.96; 95% CI: 7.47 - 18.44, heterogeneity: Chi2 = 4.21, df = 5 (P= 0.52); 
I2 = 0%; Figure 67). When limiting the included trials to the four that 
compared the combination of amoxicillin and metronidazole with placebo, 
the result was comparable (Figure 68).143, 148, 152 

According to GRADE, the level of evidence was downgraded two levels due 
to serious inconsistency (i.e. the point estimates vary widely across studies 
and I² is large) and due to serious imprecision (i.e. sample size is smaller 
than the minimum of 400 participants for continuous outcomes; see 
Appendix 11.4). 

Important outcomes 

Change in full mouth clinical attachment level 
The clinical attachment level (CAL) is defined as the distance from the 
cemento-enamel junction to the location of the inserted probe tip. It can be 
calculated (in mm) as the sum of the probing (pocket) depth and the gingival 
recession (Box 8) if gingival recession is present (Figure 98). If the gingival 
margin is located coronal to the cemento-enamel junction, it is computed as 
the difference between the two. In short, it gives an idea of the amount of 
periodontal destruction, which may not necessarily be recovered with 
successful periodontal treatment.161 
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Figure 8 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 12 months 

 
The meta-analysis of the 2 studies that presented full mouth CAL data, 
illustrated that the adjunctive use of systemic antimicrobials was favourable 
12 months after non-surgical treatment (WMD = -0.46; 95% CI: -0.83 - -0.10, 
heterogeneity: Chi2 = 2.47, df = 2 (P = 0.12); I2 = 60%; Figure 8).150, 152 In 
both trials the combination of amoxicillin and metronidazole was compared 
with placebo. When the evaluation is done at six months, a significant impact 
of adjunctive antibiotics was also observed (WMD = -0.35; 95% CI: -0.52 - -
0.18, heterogeneity: Chi2 = 23.98, df = 6 (P = 0.0005); I2=75%; Figure 69). 
When the meta-analysis is limited to the four trials that compared the 
combination of amoxicillin and metronidazole with placebo, the result was 
comparable (Figure 70).143, 148, 150, 152 

According to GRADE, the level of evidence was downgraded two levels due 
to serious inconsistency (i.e. I² is large) and due to serious imprecision (i.e. 
sample size is smaller than the minimum of 400 participants for continuous 
outcomes; see Appendix 11.4). 

Change in full mouth probing depth 
A sulcus depth ranging from 1 mm to 3 mm (in the absence of bleeding upon 
probing or subgingival calculus) generally indicates a normal, healthy 
periodontium around the tooth (Box 8). A 4 mm measurement is often used 
as the cut-of between a normal sulcus and a periodontal pocket; in the 
presence of other signs such as bleeding upon probing or suppuration, a 
measurement of 4 mm may indicate a pathological periodontal pocket. 
Probing depth (PD) is the parameter that should improve significantly during 
therapy.161  

Twelve months after non-surgical treatment of aggressive periodontitis, the 
impact of the adjunctive use of systemic antimicrobials was beneficial: it 
resulted in the reduction of full mouth mean probing depth (WMD = -0.52; 
95% CI: -0.81 – -0.23, heterogeneity: Chi2 = 1.73, df = 1 (P = 0.19); I2 = 42 
%; Figure 9).150, 152 Again, when the meta-analysis is based on six months 
data, the significant impact of adjunctive antibiotics was observed too (WMD 
= -0.40; 95% CI: -0.51 – -0.28, heterogeneity: Chi2= 13.63, df = 6 (P= 0.03); 
I2=56%; Figure 71).  
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Figure 9 – Forest plot – Aggressive periodontitis – Change in probing depth after 12 months 

 
 

According to GRADE, the level of evidence was downgraded one level due 
to serious imprecision (i.e. sample size is smaller than the minimum of 400 
participants for continuous outcomes; see Appendix 11.4). 

Residual pockets with probing depth ≥ 5 mm 
Pockets exceeding 5 or 6 mm might not align with immediate treatment 
success or long-term stability; they show a significantly enhanced risk for 
further bacterial regrowth and attachment loss,162 they constitute an 
indication for additional (in most cases surgical) treatments.161  

None of the trials reported these results for twelve month follow-up. The 
meta-analysis of the three trials that reported the change between baseline 
and 6 months in the (full mouth) proportion of sites with probing depth (PD) 

≥ 5 mm indicate a significant impact of the adjunctive use of systemic 
antimicrobials (WMD = -13.43; 95% CI: -18.06 – -8.79, heterogeneity: Chi2 

= 14.04, df = 2 (P = 0.0009); I2 = 86 %; Figure 10). In the three trials the 
combination of amoxicillin and metronidazole was compared with 
placebo.143, 146, 148 

According to GRADE, the level of evidence was downgraded two levels due 
to serious inconsistency (i.e. I² is large) and due to serious imprecision (i.e. 
sample size is smaller than the minimum of 400 participants for continuous 
outcomes; see Appendix 11.4). 
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Figure 10 – Forest plot – Aggressive periodontitis – Change in proportion of sites with probing depth (PD) ≥ 5 mm after 6 months 
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Presence/absence of suppuration  
In none of the included studies this outcome was reported. 

Bleeding upon probing 
The assessment of bleeding (up)on probing is an integral part of a 
periodontal examination, as it has been suggested that bleeding reflects 
histological, clinical and bacteriological alterations associated with 
periodontal disease.163 

The meta-analysis of the 2 studies that presented full mouth bleeding upon 
probing (BOP) data, illustrated that the adjunctive use of systemic 
antimicrobials resulted in a statistically significant reduction in sites with BOP 
12 months after non-surgical treatment (WMD = -14.12; 95% CI: -23.88 – -
4.37, heterogeneity: Chi2 = 2.37, df = 1 (P = 0.12); I2 = 58%; Figure 11).150, 

152 In both trials the combination of amoxicillin and metronidazole was 
compared with placebo.  

Again, when the meta-analysis is based on six months data of eight trials, 
the statistically significant impact of adjunctive antibiotics was observed too 
(WMD = -7.48; 95% CI: -11.31 – -3.65, heterogeneity: Chi2 = 138.21, df = 7 
(P < 0.00001); I2 = 95 %; Figure 73).143, 144, 146, 147, 150-152, 164This was also the 
case when the meta-analysis was restricted to the five trials that compared 
the combination of amoxicillin and metronidazole with placebo (WMD = -
11.28; 95% CI: -16.00 – -6.56, heterogeneity: Chi2 = 76.96, df = 7 (P < 
0.00001); I2 = 95 %; Figure 74).143, 146, 150-152 

According to GRADE, the level of evidence was downgraded two levels due 
to serious inconsistency (i.e. I² is large) and due to serious imprecision (i.e. 
sample size is smaller than the minimum of 400 participants for continuous 
outcomes; see Appendix 11.4). 

 

Figure 11 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 12 months 
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Adverse events (not serious) 
All included trials reported on adverse events (see also Appendix 9.2.1.1). 
In three trials, none of the participants reported any adverse event.145, 147, 149 
The most frequently reported adverse event was gastrointestinal discomfort 
(also described as nausea, stomach upset, diarrhoea and vomiting), which 
was in 5 trials more frequently reported in the antibiotic than in the placebo 
group (see also Appendix 9.2.1.1).143, 144, 146, 148, 151 Other reported adverse 
events included: fever,146, 151 headache,148 metallic taste,148, 152 and general 
un-wellness.148 Last, also intra-oral tissue alterations and oral ulcerations,148, 

152 as well as mouth burning, tongue and tooth staining and taste alterations 
were reported.165 It should be realised that these adverse events may also 
be the result of the periodontal treatment itself as well as of the use of the 
chlorhexidine mouth rinse.  

Given the high diversity of the way adverse events were reported (very 
general vs. very detailed, at one time point vs. at two), no meta-analysis for 
this outcome was performed.  

Quality of life measurements  
In none of the included studies quality of life outcomes were reported. 

4.6.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

Critical outcomes 

Tooth survival 
In none of the included studies tooth survival was reported.  

Any serious adverse effects  
In none of the included studies serious adverse events (e.g. hospitalisation) 
were reported. 

Pocket closure (i.e. change from probing depth ≥ 4 mm to PD ≤ 3 mm) 
In none of the included studies pocket closure was reported.  

Important outcomes 

Change in full mouth clinical attachment level 
Six months after non-surgical periodontal treatment no statistically 
significant difference in change in clinical attachment level could be 
observed between on the one hand the combination of amoxicillin and 
metronidazole and on the other hand metronidazole, doxycycline, 
moxifloxacin or clarithromycin (Figure 75, Figure 76, Figure 77, Figure 
78).157-159 Nor was there a statistically significant difference between 
metronidazole and doxycycline (Figure 79).157 Yet, these results should be 
interpreted with caution since all trials were small and had a high risk of bias. 

Change in full mouth probing (pocket) depth 
Based on the reduction in mean probing depth as assessed six months after 
scaling and rootplaning, metronidazole alone is to be preferred over the 
combination of amoxicillin and metronidazole (WMD = 0.34; 95% CI: 0.07 – 
0.61; Figure 80),157 or over doxycycline (WMD = -0.96; 95% CI: -1.19 – -
0.73; Figure 84).157 On the other hand, the combination of amoxicillin and 
metronidazole resulted in a more pronounced reduction of probing depth 
compared to doxycycline (WMD = -0.62; 95% CI: -0.92 – -0.32; Figure 
81),157 or compared to moxifloxacin (WMD = -0.25; 95% CI: -0.42 – -0.08; 
Figure 82).158 No statistically significant difference was observed between 
the group that received the combination of amoxicillin and metronidazole 
and the group that was administered clarithromycin (WMD = -0.07; 95% CI: 
-0.34 – 0.20; Figure 83).159 

Residual pockets with probing depth ≥ 5 mm 
In none of the included studies this outcome was reported.  
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Presence/absence of suppuration  
In none of the included studies this outcome was reported. 

Bleeding upon probing 
Six months after non-surgical periodontal treatment, the adjunctive use of 
the combination of amoxicillin and metronidazole resulted in a more 
pronounced reduction of sites with bleeding upon probing than 
clarithromycin (WMD = -5.70; 95% CI: -7.66 – -3.74; Figure 87).159 

Adverse events (not serious) 
Again, the most frequently reported adverse event was gastrointestinal 
discomfort (also described as nausea/vomiting, diarrhoea/abdominal pain, 
stomach ache), which was reported in the groups that were offered the 
combination of amoxicillin and metronidazole,157-159 or clarythomycin,159, but 
not in the groups which were offered moxifloxacin,158 or doxycycline.157 
Other reported adverse events included: headache,159 drowsiness,159 
itching,159 metallic taste,157, 159 and skin wounds.159  

Given the high diversity of the way adverse events were reported, no meta-
analysis for this outcome was performed. 

Quality of life measurements  
In none of the included studies quality of life outcomes were reported. 

 

 

 

 

 

 

 

Conclusions:  

• Evidence of low quality revealed that at 6 months follow-up the 
use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does not result in a lower 
tooth loss compared to when placebo was used. 

• Evidence of low quality revealed that at 12 months follow-up the 
use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does not result in a higher 
rate of pocket closure compared to when placebo was used. 

• Evidence of low quality revealed that at 12 months follow-up the 
use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does result in a higher 
mean full mouth clinical attachment level gain compared to 
when placebo was used. 

• Evidence of moderate quality revealed that at 12 months follow-
up the use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does result in a lower 
mean full mouth probing (pocket) depth compared to when 
placebo was used. 

• Evidence of low quality revealed that at 6 months follow-up the 
use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does result in a lower 
mean proportion of sites with remaining pobing depth ≥ 5 mm 
compared to when placebo was used. 

• Evidence of low quality revealed that at 12 months follow-up the 
use of systemic antibiotics adjunctive to the non-surgical 
treatment of aggressive periodontitis does result in a lower 
mean proportion of sites with bleeding on probing compared to 
when placebo was used. 

• Currently there is no evidence from RCTs available on 
presence/absence of suppuration nor on quality of life. 
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• Evidence of very low quality revealed that at 6 months follow-up 
there is no difference in mean full mouth clinical attachment 
level between groups who had received the combination of 
amoxicillin and metronidazole versus groups who had taken 
metronidazole, doxycycline, moxifloxacin or clarithromycin in 
combination with the non-surgical treatment of aggressive 
periodontitis.  

• Evidence of very low quality revealed that at 6 months follow-up 
the adjunctive use of metronidazole in the non-surgical 
treatment of aggressive periodontitis results in a lower mean full 
mouth probing (pocket) depth compared to when the 
combination of amoxicillin and metronidazole or doxycycline 
was used; evidence of low quality revealed that at 6 months 
follow-up the adjunctive use of the combination of amoxicillin 
and metronidazole in the non-surgical treatment of aggressive 
periodontitis results in a lower mean full mouth probing (pocket) 
depth compared to when doxycycline or moxifloxacin was used. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of systemic antibiotics in combination with the non-surgical treatment of aggressive periodontitis can be considered. Yet, it 
should be realised that the use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, 
candidiasis and headache to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and 
sudden death. Antimicrobials are able to harm patients by various mechanisms. From a public health perspective, the development 
of antimicrobial resistance is the greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, 
drug hypersensitivity reactions and toxicities. See chapter 3 for more details. 

Quality of evidence The overall level of evidence was low.  

Further research is indicated to reveal whether the impact of adjunctive antibiotics is also observed in smokers. 

Given the very high risk of bias observed in the 3 RCTs comparing the various antibiotics (cf. section 4.6.4) and their (very) small 
sample size, the expert group decided that no recommendations with regard to the type of antibiotic and the antibiotic regimen should 
be based on this low level of evidence. On the other hand, the expert group took the view that dental practitioners should at least get 
some advice on which antibiotic (regimen) can be considered in conjunction with the non-surgical treatment of aggressive 
periodontitis. Therefore a clinical practice suggestion is given, which is based on indirect evidence.  

When giving antibiotics, it is important to give a dose higher than the Minimum Inhibitory Concentration (MIC; see Box 2) of oral 
pathogens, to prevent the selection of intermediary susceptible strains.  

Amoxicillin is a safe antibiotic which is well tolerated. Metronidazole is effective against anaerobes, yet it causes more side effects 
(e.g. nausea, vomiting, loss of appetite, stomach pain, unpleasant metallic taste; see also chapter 3) and the patient should abstain 
from alcohol (disulfiram-like reactionii).  

Last, a recent RCT in patients with chronic periodontitis suggested that a 3-day course of amoxicillin and metronidazole may be as 
effective as a 7-day course to obtain clinical improvements,166 yet more RCTs, also in aggressive periodontitis, are indicated to 
consolidate this observation. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences It is important to inform the patient who is taking metronidazole to abstain from alcohol, in order to avoid disulfiram-like reactionsii. 
  

                                                      
ii  A disulfiram-like reaction is an adverse reaction to alcohol leading to, among others, nausea, vomiting, flushing, dizziness, throbbing headache, chest and abdominal 

discomfort, and general hangover-like symptoms. These effects are caused by accumulation of acetaldehyde, a toxic metabolite of alcohol formed by the enzyme alcohol 
dehydrogenase. Though a disulfiram-like reaction is classically associated with metronidazole, a recent review suggests that it occurs with uncertain frequency and with 
varied severity.167 



 

KCE Report 332 Prescription of antibiotics in the dental office 89 

 

Recommendation Strength of 
Recommendation 

Level of 
Evidence 

• The use of systemic antibiotics in combination with the non-surgical treatment of aggressive periodontitis 
can be considered. 

Weak Low 

 

Clinical practice guidance:  
In case adjunctive antibiotics are considered, the following regimen is an option: 

• The combination of amoxicillin 500 mg and metronidazole 500 mg, three times a day for 3 - 7 days, or,  

• In case of penicillin allergy: metronidazole 500 mg, three times a day for 3 - 7 days. 

The administration of antibiotics without proper periodontal treatment should be avoided. 

 

4.7 Periodontal abscess in the permanent dentition 

4.7.1 Backgroundu 
Dentoalveolar abscesses comprise two main types: the endodontic 
(periapical) abscess formed after necrosis of the dental pulp and subsequent 
infection of the root canal (see section 1.1), and the periodontal abscess 
formed after infection of the periodontal tissues by bacteria of the 
subgingival microbiota.168 When an abscess is confined to soft tissue, it is 
termed cellulitis; when it involves bone or the bone marrow, which both 
constitute serious complications, it is called osteitis and osteomyelitis, 
respectively.168 

Inflamed pockets normally drain continuously, but bacterial invasion or 
foreign body impaction in the soft tissues surrounding the periodontal 
pocket, may develop into an inflammatory process that attracts 
polymorphonuclear neutrophils and small numbers of other immune cells.136 
If the neutrophil‐mediated defence process fails to control the local bacterial 
invasion or clear the foreign body, degranulation, necrosis and further 

neutrophilic influx may occur, leading to the formation of pus which results 
in a periodontal abscess if it is not drained. Periodontal abscesses cause 
rapid tissue destruction which may compromise tooth prognosis, but they 
are also associated with risk for systemic dissemination.136, 169 

The primary detectable signs/symptoms associated with a periodontal 
abscess may involve ovoid elevation in the gingiva along the lateral part of 
the root and bleeding upon probing.136 Other signs/symptoms that can also 
be observed include pain, suppuration upon probing, tenderness to 
palpation, deep periodontal pocket and increased tooth mobility. The 
periodontal abscess often requires emergency treatment.169  

A periodontal abscess most frequently occurs in pre‐existing periodontal 
pockets (e.g. in patients with untreated periodontitis), but it may also develop 
in patients under supportive therapy (Box 8) or after scaling and root planing 
(Box 8).136 It is important to note that periodontal abscesses may also 
develop in patients with severe periodontitis, who have taken systemic 
antimicrobials without proper periodontal treatment (i.e. subgingival 
debridement),170, 171 probably related to an overgrowth of opportunistic 
bacteria.170, 172 
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It has been suggested that the treatment of a periodontal abscess should 
include drainage (through the pocket or through an external incision), 
compression and debridement of the soft-tissue wall,173 and irrigation with 
antiseptic solutions (e.g. chlorhexidine) to remove debrided material and 
control residual microorganisms.168 The addition of systemic antibiotics to 
the treatment regime of periodontal abscesses is not a well-defined issue.169  

A special variant of the periodontal abscess is pericoronitis.174 This is a local 
accumulation of pus within the overlying gingival flap surrounding the crown 
of an incompletely erupted tooth.175 Mandibular third molars are most 
frequently affected.168 Patients may have difficulty in swallowing; some 
patients may also experience systemic symptoms such as fever, or 
malaise.175 While the 1999 classification for abscesses in the periodontium 
also included pericoronal abscesses,175 a quite different view was taken 
during the 2017 World Workshop on the Classification of Periodontal and 
Peri‐Implant Diseases and Conditions. At that occasion, pericoronal 
abscesses were excluded from the category of periodontal abscesses, 
although it was acknowledged that pericoronitis may still be considered an 
acute periodontal condition, but in a separate category.172 Anyhow, since 
surveys indicate that pericoronitis is for many dentists still an indication to 
prescribe antibiotics,11, 12, 14 it was included in the literature search for this 
chapter. 

4.7.2 Evidence base 
Despite an extensive search in MEDLINE, PreMedline, Embase and the 
Cochrane databases (1948 - 2019) and the screening of the reference lists 
of dedicated documents, no high quality systematic review nor (randomised) 
controlled trial was identified that compared the (adjunctive) use of 
antibiotics with placebo or no antibiotics in patients who present with a 
periodontal abscess or pericoronitis, with or without systemic involvement. 
Three controlled trials that compared the effectiveness of two antimicrobials 
were identified,176-178 but as these studies would only provide evidence for 
the second research question (‘If antibiotics are beneficial, which type, 
dosage and duration are the most effective?’) while there was no evidence 
for the first, we did not assess these trials. 

4.7.3 Is the administration of systemic antibiotics beneficial or 
harmful in patients who have a periodontal abscess or 
pericoronitis? 

Currently, there is no evidence to answer this research question. 

4.7.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in patients who have a periodontal 
abscess or pericoronitis, this research question was not explored.  

Conclusion 

• To date there is no evidence to support or to refute the use of 
systemic antibiotics in patients who present with a periodontal 
abscess or pericoronitis, with or without systemic involvement. 

 

  



 

KCE Report 332 Prescription of antibiotics in the dental office 91 

 

Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in patients who present with a periodontal abscess or pericoronitis without systemic involvement. 
Moreover, the use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis 
and headache to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. 
Antimicrobials are able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial 
resistance is the greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug 
hypersensitivity reactions and toxicities. See chapter 3 for more details. 

Quality of evidence Currently there is no evidence.  

The recommendation to give antibiotics in case of systemic involvement (cf. infra) is based on expert advice and on case reports of 
brain,99-102 abdominal,103 lung,104 hepatic,105-107 splenic,108 etc. abscesses and abscesses (e.g. Lemierre's syndromew110) from oral 
origin. Although there is no scientific evidence on which antibiotic regimen should be advocated, the expert group took the view that 
dental (and general) practitioners should at least get some advice on which antibiotic (regimen) can be considered. Therefore a 
clinical practice suggestion is given, which is based on indirect evidence. Amoxicillin is a safe antibiotic which is well tolerated. It is 
important to give a dose higher than the Minimum Inhibitory Concentration (MIC; see Box 2) of oral pathogens, to prevent the 
selection of intermediary susceptible strains. 

In case of penicillin allergy, the macrolides azithromycin or clarithromycin can be considered. The rationale is that macrolides are 
less associated with Clostridioides difficile infection than clindamycin (OR for clindamycin: 20.43, 95% CI: 8.50-49.09 vs. for 
macrolides: 2.55, 95% CI: 1.91-3.39),121 which has been suggested in other guidelines. In addition, the susceptibility of oral 
streptococci to macrolides is similar to that of clindamycin and macrolides are also quite active against oral anaerobes.122 Yet, it is 
important to mention that azithromycin and clarithromycin may cause QT interval prolongationt, which increases the risk of sudden 
cardiac death due to torsades de pointesbb. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified. 
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Recommendationsv Strength of 
Recommendation 

Level of 
Evidence 

• The use of antibiotics is not recommended in patients who present with a periodontal abscess without 
systemic involvement (e.g. fever, facial cellulitis, lymphadenopathy). Also after adequate periodontal 
treatment the use of antibiotics is not recommended. 

Strong Very low 

• The use of antibiotics is not recommended in patients who present with pericoronitis without systemic 
involvement (e.g. fever, facial cellulitis, lymphadenopathy). Also after adequate (periodontal) treatment the 
use of antibiotics is not recommended. 

Strong Very low 

• In the rare event that a patient presents with a periodontal abscess with systemic involvement (e.g. fever, 
facial cellulitis, lymphadenopathy), the use of antibiotics can be considered. 

Weak Very low 

• In order to prevent the further systemic spread of pathogens, the use of antibiotics can be considered in 
patients who present with pericoronitis with systemic involvement (e.g. fever, facial cellulitis, 
lymphadenopathy, trismus, difficulty swallowing). 

Weak Very low 

 

Clinical practice guidance:  
In case antibiotics are considered, the following regimen is an option: 

• Amoxicillin 500 mg, three times a day for 3 - 7 days, or,  

• In case of penicillin allergy: azithromycin 500 mg, once a day for 3 days or clarithromycin 500 mg, twice a day for 3 - 7 days. 

In the absence of trismus, the administration of antibiotics without proper (periodontal) treatment (e.g. debridement under local anaesthesia) should be avoided. 
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4.8 Dental implant placement 

4.8.1 Backgroundu 
When teeth are lost or congenitally missing, they can be replaced by dental 
implants (also known as endosseous implants), which are placed in the bone 
of the jaw or skull during a surgical procedure. The basis for contemporary 
dental implants is osseointegration, a biologic process in which materials 
such as titanium form an intimate bond to bone. Despite high success rates 
published in the scientific literature, implant failures do occur.179, 180 Some of 
these failures may be attributed to bacterial contamination at implant 
insertion.181 The question thus arises whether the prophylactic use of 
antibiotics should be recommended when implants are placed in order to 
reduce the risk of implant failure and post-operative infections. 

4.8.2 Evidence base 
The 4 selected systematic reviews, i.e. Braun et al. (2019),182 Khouly et al. 
(2019),183 Rodriguez Sanchez et al. (2019),184 and Romandini et al. 
(2019)185, included more or less the same primary studies , but different 
meta-analysis methods were applied (random effects models in Braun et al. 
(2019) and Khouly et al. (2019), stratified meta-analysis in Rodriguez 
Sanchez et al. (2019) and network meta-analysis in Romandini et al. 
(2019)). As dissimilar conclusions were drawn, it was decided not to use the 
systematic reviews themselves, but rather base this review on the 10 
included RCTs (Abu-Ta’a et al. (2008),186 Anitua et al. (2009),187 Arduino et 
al. (2015),188 Caiazzo et al. (2011),189 El-Kholey (2014),190 Esposito et al. 
(2008),191 Esposito et al. (2010),192 Moslemi et al. (2016),193 Nolan et al. 
(2014),194 and Tan et al. (2014)195) as well as the recent RCT (Kashani et al. 
(2019)196 identified in the additional search (see Appendix 6.1.7). 

Hence, for this review 11 trials were included with a total of 2 381 
participants. Nine of these trials compared the prophylactic use of antibiotics 
with placebo or no antibiotic in patients having dental implants placed;186, 187, 

189, 191-196 they form the evidence base for section 4.8.3. In two other studies, 
the preoperative delivery of antibiotics was compared with the combination 
of preoperative and postoperative delivery; they are further discussed in 

section 4.8.4.188, 190 The antibiotic used in all trials was amoxicillin; patients 
allergic to penicillin were excluded in all trials but one, where they received 
clindamycin.196 There were no trials that looked at alternative antibiotics. In 
one trial all patients received dexamethasone for four days.187  

Participants were people over 18 years of age. Baseline smoking behaviour 
(a known risk factor for implant failure197, 198) was assessed in some of the 
studies.187, 191, 192, 194, 195 The follow-up period ranged between 7 days and 6 
months. Only few studies included patients who needed additional 
procedures (e.g. alveolar ridge augmentation) at the time of implant 
placement or immediate implant placement (in fresh extraction sockets).191, 

192, 196 

Risk of bias 
Most information in this review is based on trials with high risk of bias (Figure 
47); there were only 2 trials assigned an unclear risk of bias.191, 192 In three 
trials no allocation concealment procedures were implemented,189, 190, 196 
while for two other trials this aspect was unclear.186, 193 Five trials were 
considered at high risk of detection bias.186, 188-190, 196 Two studies did not 
report all outcome data: Nolan et al. (2013)194 excluded 16 participants who 
did not attend the two- and seven-day postoperative examinations and did 
not provide information regarding the fate of their implants and Arduino et 
al. (2015)188 lost 17 patients for follow-up assessment. Although a couple of 
authors provided additional outcome data, many studies were considered at 
high risk of selective reporting as they did not report on adverse events 
and/or prosthetic failure (important outcomes).186, 187, 189, 190, 193-196 With 
regard to other potential sources of bias, we focused on a balanced 
distribution between study arms with respect to baseline smoking behaviour, 
the distribution of implants between maxilla and mandible and the quality of 
bone. When no information was provided, the study was categorised as at 
unclear risk of other bias. 
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Notes: 

• In several manuscripts, exact data (required to perform statistical 
analyses) were missing for some outcomes. Some of the missing data 
were derived from the 4 selected systematic reviews182-185 and the older 
systematic review by Esposito et al. (2013).180 We contacted also a 
number of study authors for missing information. The source of the 
additional information is mentioned in the evidence tables.  

• The statistical unit was the patient, and not the implant, since the 
statistical tests performed only provide reliable results for independent 
data (and implants are clustered in case more than one implant is 
placed in the same patient). 

4.8.3 Are systemic prophylactic antibiotics beneficial or harmful in 
patients undergoing dental implant placement? 

Early implant failure due to lack of osseointegration 
In most studies implant failure was defined as implant removal due to pain 
or infection. Although these trials were set up to evaluate the effectiveness 
of preoperative antibiotics to prevent early implant failure, the assessment 
of implant failure was made 8 weeks to 6 months after implant placement. 
Hence, it is important to realise that in the failure rates, not only early failures 
are included. In the evidence tables in Appendix 9.2.2, the applied definition 
of impant failure and the timing of assessment are provided for each trial.  

Only in one trial (with high risk of bias) the authors reached the conclusion 
that the administration of prophylactic antibiotics in conjunction with implant 
placement resulted in a statistically significant lower early implant failure rate 
compared to when no antibiotics were used.196 This may (in part) be 
explained by the fact that several trials were underpowered to highlight 
statistically significant differences between experimental and control 
group;186, 189-194 this issue was also raised by other review authors.185 

The meta-analysis of the 8 studies (that presented implant failure outcomes) 
showed a statistically significant higher number of participants experiencing 
implant failures in the group not receiving prophylactic antibiotics (7.2%) 
compared to the group that received any kind of prophylactic antibiotics 
(1.9%; RR: 0.33; 95% CI: 0.21 - 0.52, heterogeneity: Chi2= 4.43, df = 7 (P= 
0.73); I2=0%; Figure 12). The number needed to treat (NNTjj) to prevent one 
person having an implant failure was 20 (95% CI: 14 - 33). When only the 
trials with low and unclear risk of bias were included in the meta-analysis,191, 

192 the results were comparable (RR: 0.35; 95% CI: 0.15 - 0.82, 
heterogeneity: Chi2= 0.30, df = 1 (P= 0.58); I2=0%; Figure 89). 

 

 

                                                      
jj  The number needed to treat (NNT) is defined as the expected number of 

people who need to receive the experimental rather than the comparator 
intervention for one additional person to either incur or avoid an event in a 

given time frame. Thus, for example, a NNT of 10 can be interpreted as ‘it is 
expected that one additional (or less) person will incur an event for every 10 
participants receiving the experimental intervention rather than control over a 
given time frame’.199 
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Figure 12 – Forest plot – Dental implant failure: all antibiotics compared with no antibiotic or placebo 
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When the meta-analysis was restricted to those trials that compared 
preoperative (only) antibiotic prophylaxis with no antibiotics (or placebo),187, 

191, 192, 194, 196 similar results were obtained (RR: 0.36; 95% CI: 0.22 - 0.58; 
Figure 90). The impact of postoperative antibiotic prophylaxis (only) on 
implant failure was non-significant (RR: 0.25; 95% CI: 0.03 – 2.16; I2=0%; 
Figure 92), but this result should be interpreted with caution since it is based 
on a small number of events.  

According to GRADE, the level of evidence was downgraded two levels due 
to serious risk of bias and imprecision (see Appendix 11.5). 

Any serious adverse effects  
In none of the included studies serious adverse events (e.g. hospitalisation) 
were reported. 

Postoperative infections 
None of the individual trials reported a statistically significant difference in 
postoperative infection between groups.186-196 The meta-analysis of the 9 
studies (that presented postoperative infection data) showed no statistically 
significant difference for postoperative infections between the group not 
receiving prophylactic antibiotics (3.3%) compared to the group that 
received any kind of prophylactic antibiotics (1.8%; RR: 0.62; 95% CI: 0.35 
– 1.10, heterogeneity: Chi2= 5.79, df = 7 (P= 0.56); I2=0%; Figure 94). Again, 
these data should be interpreted cautiously, since postoperative infection 
has been defined very differently across studies: e.g. in Arduino et al. 
(2015)188 it is defined as the presence of wound dehiscence, suppuration, 
fistula, abscess, osteomyelitis, bleeding, oedema or uncontrolled pain, while 
Kashani et al. (2019)196 defined it as the need for postoperative antibiotics. 
But also, it can be disputed whether swelling is a sign of infection as it can 
be expected after any surgical intervention; likewise, wound dehiscence 

                                                      
kk  Prosthetic failure can be defined as a prosthesis that cannot be placed 

because of implant failure or a prosthesis that needs to be removed/adapted 
if secondary to implant failure. 

(lack of closure) can also be interpreted as a result of a deficient surgical 
technique.  

According to GRADE, the level of evidence was downgraded two levels due 
to serious risk of bias and to serious inconsistency (i.e. the point estimates 
vary widely across studies (RR ranges between 0.17 and 2.92); see 
Appendix 11.5). 

Prosthetic failurekk 
Only two studies which compared prophylactic antibiotics with no antibiotics 
or placebo, reported data on prosthetic failure.191, 192 None of the two 
observed any significant differences between both groups; the pooling of 
these data did not reveal any significant differences either (RR: 0.43; 95% 
CI: 0.17 – 1.11, heterogeneity: Chi2= 0.04, df = 1 (P= 0.84); I2=0%; Figure 
95). 

According to GRADE, the level of evidence was downgraded one level due 
to serious imprecision (i.e. the sample size is smaller than the optimal 
information size (OIS; n=996); see Appendix 11.5). 

Adverse events (not serious) 
Seven studies that compared prophylactic antibiotics with no antibiotics or 
placebo reported data on adverse events.186, 187, 189, 191, 192, 194, 196 Only seven 
events were reported on a total of 827 patients who received antibiotics. The 
pooling of these data did not reveal any significant difference between the 
antibiotic and no antibiotic group (RR: 0.40; 95% CI: 0.08 – 2.01; Figure 96). 

According to GRADE, the level of evidence was downgraded two levels due 
to serious risk of bias and due to serious imprecision (i.e. sample size is 
smaller than the optimal information size (OIS; n=4 341; see Appendix 11.5). 
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Quality of life measurements 
Nolan et al. (2014) reported higher scores for interference with daily 
activities in the placebo group (n=28) compared to the antibiotic prophylaxis 
group (n=27).194 This difference was statistically significant after 7 days 
(Wilcoxon P = 0.01). The authors provided no exact data.194  

Type, dose, and frequency of medication required for pain relief 
Two studies provided data on pain medication. Nolan and co-workers 
recorded that a higher number of analgesics were taken by the placebo 
group compared to the antibiotic prophylaxis group and this difference was 
statistically significant after 7 days (Wilcoxon P = 0.008).194 The authors 
provided no exact data.194 Tan and colleagues (2014) reported the 
proportion of patients of each group who took analgesics on each day of the 
first postoperative week and day 14 and observed no significant differences 
between the groups over the different postoperative days.195 No meta-
analysis for this outcome could be performed. 

4.8.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

The efficacy of different antibiotic compounds on dental implant placement 
outcomes could not be assessed because in all published clinical trials, to 
our knowledge, only amoxicillin was used. Neither was it possible to 
investigate the efficacy of different antibiotic dosages because of the great 
variability in regimens (see evidence tables in Appendix 9.2.2). Although the 
effects of 2 gram of amoxicillin on dental implant placement outcomes 
(compared with placebo or no antibiotic) was assessed in several trials,187, 

189, 191, 192, 195, 196 the effect of 1 gram186 and 3 grams194 of amoxicillin was 
assessed in 1 trial each. 

As was said before, preoperative (only) antibiotic prophylaxis resulted in 
significantly lower implant failure (RR: 0.36; 95% CI: 0.22 - 0.58; Figure 90), 
while postoperative antibiotic prophylaxis did not (RR: 0.25; 95% CI: 0.20 – 
0.74; Figure 92), but the latter result should be interpreted with caution since 
it is based on small samples. Based on the data reported in 3 studies, the 
effect of preoperative antibiotic prophylaxis could be compared with the 

effect of the combination of pre- and postoperative prophylaxis.188-190 In 
these studies the proportion of patients affected by implant failure was 
comparable between groups (Arduino et al. (2015): 3.0% vs. 2.8%, 
respectively; Caiazzo et al. (2011) and El-Kholey et al. (2014): 0% in both 
groups; Figure 93). 

Conclusions:  

• Evidence of low quality revealed that the administration of 
prophylactic antibiotics in conjunction with dental implant 
placement results in a lower early implant failure rate compared 
to when no antibiotics were used. 

• Evidence of low quality revealed that the administration of 
prophylactic antibiotics in conjunction with dental implant 
placement does not result in a lower postoperative infection rate 
compared to when no antibiotics were used. 

• Evidence of moderate quality revealed that the administration of 
prophylactic antibiotics in conjunction with dental implant 
placement does not result in a lower prosthetic failure rate 
compared to when no antibiotics were used. 

• Evidence of low quality revealed that the administration of 
prophylactic antibiotics in conjunction with dental implant 
placement does not result in a lower rate of adverse events 
compared to when no antibiotics were used. 

• None of the included studies, in which the administration of 
prophylactic antibiotics was compared with no antibiotics or 
placebo in dental implant placement, reported data that could 
be pooled with respect to quality of life impact. 

• Neither the efficacy of different antibiotic compounds nor the 
efficacy of different antibiotic dosages on dental implant 
placement outcomes could be assessed based on the included 
studies. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The administration of preoperative antibiotics should be considered in case of dental implant placement. Yet, it should be realised 
that the use of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and 
headache to serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. 
Antimicrobials are able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial 
resistance is the greatest concern. But the use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity 
reactions and toxicities. See chapter 3 for more details. 

Quality of evidence The overall level of evidence was low.  

Baseline smoking behaviour, a known risk factor for implant failure, was assessed in some of the studies, but no subgroup analyses 
on this aspect were reported. Further research is indicated to reveal whether the impact of prophylactic ABs is observed in smokers 
as well as in non-smokers. 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences None were identified. 

 
Recommendation Strength of 

Recommendation 
Level of 
Evidence 

• In order to reduce the number of (early) implant failures, the administration of preoperative antibiotics (i.e. 
a single dose of 2 gram of amoxicillin 1 hour prior to surgery, if there is no known allergy) should be 
considered in case of dental implant placement. 

Strong Low 

 

Clinical practice guidance:  
In case of penicillin allergy, the following regimen is an option: 

a single dose of 600 mg clindamycin* prior to surgery. 

*: The risk of Clostridioides difficile infection after one single dose of clinidamycin is very small. 
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4.9 Extraction of permanent teeth 

4.9.1 Backgroundu 
The extraction or removal of a permanent tooth is a very common procedure 
performed by dentists.ll It is performed for a wide variety of reasons, 
including dental caries, periodontal disease, failed root canal treatment, root 
fracture, trauma or it is performed within the frame of an orthodontic 
treatment.200, 201 In the period after tooth extraction, patients may experience 
pain, swelling, trismus (Box 10), fever or alveolar osteitis (also known as dry 
socket, Box 10). These complications can bring about difficulty in chewing, 
in speaking, in performing oral hygiene, but may also result in days off from 
work or school.202 All these complications depend on the individual’s 
inflammatory response, but they can also be ascribed to subsequent 
infection, for example in cases of severe periodontitis or failed root canal 
treatment, or where more complex and aggressive procedures are 
performed (e.g. ostectomy).202 Although the incidence of postoperative 
infections after dental extractions is relatively low,203, 204 the question 
covered in this section is whether systemic prophylactic antibiotics should or 
should not be prescribed in patients who have permanent teeth extracted in 
order to minimise the risk of postoperative infection. 

Box 10 – Terminology on dental extractions 

Alveolar osteitis or dry socket: painful condition which usually occurs 
when the blood clot fails to form or is lost from the socket, leaving an 
empty socket where bone is exposed to the oral cavity; usually associated 
with a prolonged healing time. 

                                                      
ll  There are no exact data available on the number of permanent teeth that are 

extracted in Belgium. The reason is that for the general public the extraction 
of permanent teeth is not reimbursed by the compulsory health insurance 
between the 18th and 53rd birthday (austerity measure). Exceptions are made 
for e.g. individuals undergoing radiotherapy in the head and neck region, and 
individuals with disabilities who cannot perform proper oral hygiene without 

Socket: hole in the alveolar bone after extraction (removal) of a tooth; a 
blood clot forms in the socket to protect the bone and nerves underneath. 
Trismus: (sometimes painful) restriction in opening the mouth 

Wisdom teeth failing to erupt or erupting only partially represent a distinct 
category of dental extractions; (impacted) third molars are often extracted 
either because of local inflammatory problems or in order to prevent possible 
future complications.202 Most third molar extractions are performed by 
maxillofacial surgeons. As the current guideline focuses on the 
(prophylactic) administration of antibiotics within the frame of procedures 
performed in the general dental practice, third molar extractions were 
considered out of scope. 

4.9.2 Evidence base 
In the selected systematic review by Marchionni et al. (2017),205 no single 
RCT was identified that compared the administration of prophylactic 
antibiotics with placebo (or no antibiotics) in people undergoing the 
extraction of a tooth which is not a third molar. In the search for RCTs since 
the search date of the systematic review by Marchionni et al. (i.e. January 
2016),205 four RCTs were identified.206-209 Two studies were undertaken in 
India,208, 209 one in Italy,207 and the fourth in Nigeria.206 None of the studies 
was performed in a dental practice; all trials were run in the oral surgery 
department of hospitals.  

Three trials, with a total of 427 participants, compared the prophylactic use 
of antibiotics with placebo or with no treatment; they form the evidence base 
for section 4.9.3.206, 207, 209 The antibiotic used in these three trials was 
amoxicillin, which was complemented in one trial with clavulanic acid,207 and 
in one trial with metronidazole.206 Participants were people of at least 16 

the help of others 
(https://www.riziv.fgov.be/nl/professionals/individuelezorgverleners/tandarts
en/verzorging/Paginas/tandextracties.aspx). For the year 2017, 910 206 
extractions were reimbursed in Belgium, 78% of these were performed by 
general dentists, 18% by maxillofacial surgeons, 3% by periodontists and 2% 
by dentists in apprenticeship (RIZIV – INAMI, personal communication) 
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years old. Baseline smoking behaviour was assessed in only one study;206 
in one study no baseline characteristics of participants were provided.209 The 
follow-up period ranged between one and three weeks. All trials were 
considered having a high risk of bias (Figure 47).  

In the fourth study the postoperative administration of amoxicillin was 
compared with ciprofloxacin; this trial is further described in section 4.9.4.208  

As in several manuscripts exact data (required to perform statistical 
analyses) for some outcomes were missing and/or contradictory data were 
described in the text and reported in the tables, we contacted the respective 
study authors for missing information. The source of the additional 
information is mentioned in the evidence tables (see Appendix 9.2.3). 

4.9.3 Is the prophylactic administration of systemic antibiotics 
beneficial or harmful in patients undergoing permanent 
tooth extraction? 

Postextraction complications (dry socket, pain, oedema, fever, 
suppuration) 
In none of the three included studies statistically significant differences with 
regard to postextraction complications (including dry socket (Box 10), pain, 
oedema, fever, suppuration) were observed between the experimental 
group who used prophylactic antibiotics and the control group.206, 207, 209 This 
may (in part) be explained by the fact that all trials were underpowered (see 
also Appendix 9.2.3). 

The meta-analysis of the 2 studies that presented complete dry socket 
datamm showed no statistically significant differences between the group not 
receiving prophylactic antibiotics (5.1%) compared to the group that 
received any kind of prophylactic antibiotics (4.2%; RR: 0.65; 95% CI: 0.07 
– 6.55, heterogeneity: Chi2= 2.24, df = 1 (P= 0.13); I2=55%; Figure 12).  

                                                      
mm  Sidana et al. (2017) failed to report the exact number of patients for groups B 

(postoperative antibiotics) and C (preoperative antibiotics) and hence this trial 
could not be included in the meta-analysis.209 

The Indian trial reported pain as either absent, mild or severe. However, the 
data reported are not reliable as for group B (postoperative antibiotics) the 
sum of the respective percentages is smaller than 100% and for group D 
(chlorhexidine group) the sum is higher than 100%.209 Yet, the authors 
conclude that there were no significant differences between the various 
groups with respect to pain. In the Italian trial, the authors report at one week 
postoperative a statistically significant difference in mean Numeric Rating 
Scale (NRS) between group B (antibiotic prophylaxis and probiotics) and 
group C (control; 1.08 ± 1.93 vs. 2.02 ± 2.27, respectively, p=0.0498), yet 
this result should be interpreted with caution since several ‘two by two 
analyses’ were performed without any correction for multiple testing.207 At 
week two, the intensity of pain had decreased in all groups (without any 
significant differences between groups) and at week three only one patient 
(belonging to the antibiotic prophylaxis group) still reported pain.207 In the 
African trial, no significant differences were observed between experimental 
and control groups, at the 1st, 3rd or 7th postoperative day.206  
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Figure 13 – Forest plot – Dry socket after dental extraction: antibiotics compared with placebo or no antibiotic  

  
Note: Sidana et al. (2017)209 reported 1 patient with a dry socket in group D (CHX group, 3.1%) and none in group A (control), but they failed to report the number of patients 
with dry sockets for groups B (postoperative antibiotics) and C (preoperative antibiotics). We contacted the study authors in order to receive the missing information, but to no 
avail. 

The meta-analysis of the 2 studies that presented data on oedema at the 
first postoperative week, indicated no statistically significant differences 
between the group not receiving prophylactic antibiotics (14.0%) compared 
to the group that received any kind of prophylactic antibiotics (7.0%; RR: 
0.35; 95% CI: 0.04 – 3.08, heterogeneity: Chi2= 2.45, df = 1 (P= 0.12); 
I2=59%; Figure 97)  

The outcome fever was assessed in two studies. In none of the patients 
participating in the Italian study, fever was reported at the first postoperative 
week.207 Likewise, no fever was reported in the preoperative antibiotic group 
(group C), the chlorhexidine group (group D) or the control group (group A) 
of the Indian study. Yet, the authors failed to report this outcome for the 
postoperative antibiotic group (group B).209 The same findings were 
observed for suppuration, which was assessed in two studies. Suppuration 
was not recorded in any of the participants of the Italian trial, nor for groups 
A, C or D of the Indian study.207, 209 Again, the authors of the latter study 
failed to report the results for group B.209 Trismus (Box 10) was only covered 

in the Italian study, in which none of the participants reported this 
complication.207 

According to GRADE, the level of evidence was for all items downgraded 
one level due to serious risk of bias and one or two levels for serious or 
very serious imprecision (see Appendix 11). 

Serious adverse events 
In none of the included studies serious adverse events (e.g. hospitalisation) 
were reported. 

Adverse events (not serious) 
Non-serious adverse events were only reported in the Italian study; none of 
the patients of the control group experienced any adverse events.207 At 
postoperative week one, gastric pain was reported in 33.3% of patients who 
received antibiotics and in 10.5% of patients receiving antibiotics in 
combination with probiotics. At week two, the respective percentages 
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decreased to 18.5% and 2.6%.207 One week after the extraction, nausea 
was recorded in 18.5% and 5.3% of patients receiving antibiotics or 
antibiotics with probiotics, respectively. These percentages dropped to 
11.1% and 2.6%, respectively after two weeks.207 Intestinal distension or 
pain was observed in 33.3% and 2.6% of patients taking antibiotics or 
antibiotics with probiotics, respectively. This percentage dropped after one 
week to 11.1% in the first group, but remained the same in the group taking 
antibiotics with probiotics.207 About 18.5% of patients belonging to the 
antibiotics group experienced diarrhoea; two weeks after the extraction one 
patient still suffered from this symptom. In the group taking antibiotics with 
probiotics, nobody suffered from diarrhoea.207  

According to GRADE, the level of evidence was for all items downgraded 
one level due to serious risk of bias and one level for serious imprecision 
(see Appendix 11). 

Quality of life measurements 
This outcome was only reported in the Italian study, where patients of the 
control group did not receive a placebo (hence, no blinding; see Appendix 
9.2.3), so the results should be interpreted with caution.207 After the 
extraction, none of the participants was absent from work. At the first 
postoperative week, 25.9% of group A (antibiotics), 27% of group B 
(antibiotics with probiotics) and 35.7% of the control group experienced 
chewing impairment. One and two weeks later, ‘the magnitude of 
symptoms was greatly reduced in all groups’.207 One week after the 
extraction, 1.1% of group A (antibiotics) patients, 8.1% of group B 
(antibiotics with probiotics) patients and 19.1% of the control group had 
speaking impairment. The study authors mention that the magnitude of 
symptoms was higher in patients with dry socket and decreased 
substantially in all groups at week two and three. At last, oral hygiene 
impairment was recorded in 25.9% of patients of group A, 27% of group B 
and 33.3% of group C; again, these symptoms were higher in patients with 
dry socket. By week two-three, the magnitude of symptoms was reduced in 
all groups. For none of these quality of life outcomes, statistically significant 
differences between groups were observed.207  

According to GRADE, the level of evidence was for all items downgraded 
two levels due to very serious risk of bias (no blinding for a subjective 
outcome) and one level for serious imprecision (see Appendix 11). 

Type, dose, and frequency of medication required for pain relief 
The evidence of this outcome is based on the Italian study, in which 2 
patients of group A (antibiotics) took painkillers for more than 3 days, no 
patients of group B (antibiotics with probiotics) took painkillers for more than 
2 days and 4 patients of the control group took painkillers for 7 or more days 
(incl. the 2 patients with a dry socket).207 

4.9.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of antibiotics in patients who have a permanent 
tooth extracted, this research question was not explored. Hence, the fourth 
trial was not assessed.208 

Conclusions:  

• Evidence of low to very low quality revealed that the 
administration of prophylactic antibiotics in patients having a 
permanent tooth extracted (that is not a wisdom tooth), does not 
result in less postsurgical complications (i.e. dry socket, pain, 
oedema, fever, suppuration and trismus) compared to placebo. 

• Evidence of very low quality revealed that the administration of 
prophylactic antibiotics in patients having a permanent tooth 
extracted (that is not a wisdom tooth), does not result in better 
quality of life measures (i.e. absence from work, chewing 
impairment, speaking impairment and oral hygiene impairment) 
compared to placebo. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in patients having a permanent tooth extracted. Moreover, the use of antibiotics may lead to 
various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache to serious adverse events 
like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. Antimicrobials are able to harm patients by 
various mechanisms. From a public health perspective, the development of antimicrobial resistance is the greatest concern. However, 
the use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity reactions and toxicities. See chapter 3 
for more details. 

Quality of evidence The overall level of evidence was low to very low; it is based on three small RCTs that are reported in a sloppy way. 

Costs (resource allocation) No cost issues were identified. 

Patient values and preferences None were identified. 

 

Recommendation Strength of 
Recommendation 

Level of 
Evidence 

• The prophylactic administration of antibiotics in patients having a permanent tooth* extracted is not 
recommended. 

Strong Very low 

* Two of the three included studies excluded wisdom teeth 
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4.10 Antibiotic prophylaxis in patients at (high) risk of infective 
endocarditis undergoing dental procedures 

4.10.1 Background 
Infective endocarditis is a rare but serious disease that affects three to ten 
per 100 000 persons per year in the population at large.210 The one year 
mortality is as high as 30%. Infective endocarditis occurs when bacteria 
enter the bloodstream and replicate within the heart to form a ‘vegetation’ 
which is usually adherent to one of the valves. Streptococci that colonise the 
mouth are the causative organism in 20 - 40% of cases; poor oral hygiene 
is a known risk factor.211  

As Streptococcus Viridans has been isolated in blood cultures after dental 
procedures, the idea of preventing infective endocarditis by prescribing 
prophylactic antibiotics before dental procedures was suggested. The 
American Heart association (AHA) issued the first guidelines recommending 
prophylactic antibiotics in 1955. However, the effectiveness of prophylactic 
antibiotics has been doubted as the incidence of infective endocarditis is 
very low, bacteraemia occurs also after every day activities such as daily 
oral hygiene, antibiotic use may give rise to antibiotic resistance and there 
is no evidence based on RCTs.212, 213  

Over the years, guidelines in different parts of the world have evolved and 
have become more restrictive (i.e. prophylactic antibiotics are restricted to 
certain groups), with the major changes introduced in 2007 - 2009 (Table 
13).214-216 The guidelines of the American Heart Association and the 
European society of cardiology now recommend antibiotics only prior to 
invasive dental procedures in patients at high risk of infective endocarditis.5, 

214, 216 Patients are considered "high risk" if they will have a poor prognosis 
once affected by infectious endocarditis (cf. infra). In the UK, the National 
Institute for Health and Care Excellence (NICE) issued in 2008 its guideline 
which abandons prophylactic antibiotics for all patients.215 In 2015 NICE 
published a new version of its guideline after having updated the literature; 
it did not result in content changes.6  
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Table 13 – Antibiotic prophylaxis of infective endocarditis in dentistry - Overview of guidelines 
American Heart Association - 2007214 NICE - 2008215 European Society for Cardiology - 2009216 

Antibiotic prophylaxis is reasonable for all dental 
procedures that involve manipulation of gingival tissues 
or periapical region of teeth or perforation of oral mucosa 
only for patients with underlying cardiac conditions 
associated with the highest risk of adverse outcome from 
infective endocarditis: 
- Prosthetic cardiac valve or prosthetic material used 

for cardiac valve repair 
- Previous infective endocarditis 
- Congenital heart disease (CHD): 

• Unrepaired cyanotic CHD, including palliative 
shunts and conduits 

• Completely repaired congenital heart defect 
with prosthetic material or device, whether 
placed by surgery or by catheter intervention, 
during the first 6 months after the procedure 

• Repaired CHD with residual defects at the site 
or adjacent to the site of a prosthetic patch or 
prosthetic device (which inhibit 
endothelialization) 

- Cardiac transplantation recipients who develop 
cardiac valvulopathy 

Antibiotic prophylaxis against infective endocarditis is 
not recommended for: 

• People undergoing dental procedures 
• People undergoing non-dental procedures at 

the following sites: upper and lower 
gastrointestinal tract, genitourinary tract, upper 
and lower respiratory tract  

Procedures at risk involve the manipulation of the 
gingival or periapical region of teeth or perforation of the 
oral mucosa (including scaling and root canal 
procedures). Prophylaxis should only be considered for 
the following patients undergoing one of the above 
procedures: 
- Patients with a prosthetic valve or a prosthetic 

material used for cardiac valve repair 
- Patients with previous infective endocarditis 
- Patients with congenital heart disease: 

• Cyanotic congenital heart disease, without 
surgical repair, or with residual defects, 
palliative shunts or conduits 

• Congenital heart disease with complete repair 
with prosthetic material whether placed by 
surgery or by percutaneous technique, up to 6 
months after the procedure 

• When a residual defect persists at the site of 
implementation of a prosthetic material or 
device by cardiac surgery or percutaneous 
technique 

Regimens for a dental procedure: 

Single dose of 2 gram amoxicillin 30 to 60 minutes before 
the procedure (for children: 50 mg/kg body weight) 
In case of penicillin allergy: 2 gram cephalexin, or 600 
mg clindamycin, or 500 mg azithromycin, or 500 mg 
clarithromycin  

 Regimens for a dental procedure: 

Single dose of 2 gram amoxicillin or ampicillin 30-60 
minutes before the procedure (for children: 50 mg/kg 
body weight) 
In case of penicillin or ampicillin allergy: 600 mg 
clindamycin 
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4.10.2 Evidence base 
Effectiveness of prophylactic antibiotics 

One evidence based guidelinenn (NICE, 2015)6 and 6 systematic reviews on 
the efficacy of prophylactic antibiotics were identified.217-222 The systematic 
review by Cahill et al. was the most comprehensive; it reviewed time-trend 
studies, case-control and cohort studies and RCTs, the latter with 
bacteraemia as outcome.217 The other systematic reviews are not discussed 
separately as they did not provide additional information. Exception is made 
for one additional time-trend study (Pasquali et al., 2012), which was 
included in the SR by Khan et al., but not in the SR by Cahill et al. (see 
Appendix 1.1.1). This study is included in the number of ‘additional’ primary 
studies.223  

Five additional primary studies were identified, four time-trend studies and 
one case-control study.223-227 

Choice of antibiotics 
One SR comparing the efficacy of various antimicrobial prophylactic agents 
used to prevent post-dental procedure bacteraemia, was included.228  

Risk of bias 
Cahill et al. judged that all included time-trend and observational studies had 
a high risk of bias.217 The risk of bias of the ‘additional’ primary studies,223-

227 was also considered high (Figure 54 and Figure 55). The primary reason 
for this judgement is confounding. In the time-trend studies confounding was 
mostly due to the change in the composition of the population over time, for 
example an increased number of people with a prosthetic valve, valve 
surgery and cardiac devices/pacemakers who are thus at a high risk of 
developing infective endocarditis, but even so the aging population with 
multi-morbidity, increase of haemodialysis and so on.6 Some studies try to 

                                                      
nn  The guidelines issued by the American Heart Association and the European 

Society of Cardiology were excluded based on the AGREE II quality 
assessment (see Appendix 8.2). 

correct for this by analysing the infective endocarditis incidence per risk 
group (risk groups categorised following guidelines into high-risk group or 
medium risk group). In addition, in most time-trend analyses the 
implementation of the intervention (i.e. reduction of antibiotic prescribing 
after release of the guidelines) was not assessed, leading to a possible bias 
due to deviations from intended intervention.  

Cahill et al. judged, based on the Cochrane risk of bias tool, that all included 
RCTs had an unclear risk of bias since much information was not available 
for assessment.217 

Note: Other strategies for reducing the risk of infective endocarditis e.g. oral 
hygiene measures to maintain good oral health, have not been covered by 
the scope of this guideline. 

4.10.3 Are prophylactic antibiotics beneficial or harmful in patients 
at (high) risk of infective endocarditis undergoing invasive 
dental procedures? 

Critical outcomes 

Incidence of infective endocarditis 
Currently, there is no evidence available from RCTs. RCTs have been 
performed with the surrogate outcome ‘bacteraemia’; they are discussed 
below.  

It is important to note that the definition of infective endocarditis differs 
between studies; for instance, some report on overall infective endocarditis 
while others report specifically on streptococcal infective endocarditis. Some 
studies provide infective endocarditis incidence data per risk group (e.g. 
high-risk groups vs. medium risk groups, following guidelines). In all studies 
incidence data are based on hospital discharge data. 
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Observational studies 
Four case-control studies and one cohort study were included in the review 
of Cahill et al., all at high risk of bias.217 The case-control studies looked at 
differences in the use of prophylactic antibiotics between cardiac patients 
who developed infectious endocarditis after a dental procedure (cases) and 
similar patients who did not develop infectious endocarditis (controls). Three 
case-control studies provided data which could be pooled in a meta-
analysis. Overall, the OR of having received antibiotic prophylaxis in patients 
with infective endocarditis compared to patients without infective 
endocarditis was 0.59 (95% CI: 0.27 - 1.30; I2 = 48%, n=147), suggesting no 
statistically significant difference in antibiotic prophylaxis exposure between 
cases and controls. 

One additional cohort study was identified in the literature.226 The cohort 
comprised 138 876 adults with prosthetic heart valves in France. Incidence 
rates of oral streptococcal infective endocarditis varied from 78.1 per 
100 000 person years (1.6 to 154.6) during the three months after an 
invasive dental procedure with antibiotic prophylaxis to 149.5 (56.8 to 242.2) 
during the three months after an invasive dental procedure without antibiotic 
prophylaxis. In the same publication also a case crossover study was 
performed, in which 648 participants with a prosthetic heart valve and oral 
streptococcal infective endocarditis served as their own control during a 
preceding period. Compared with the non-exposure group (no dental 
procedure), the OR for oral streptococcal infective endocarditis was 1.62 
(95%CI: 0.81-3.27) in the group who underwent an invasive dental 
procedure without antibiotic prophylaxis and 1.96 (95%CI 0.93-3.06) in the 
group who underwent an invasive dental procedure with antibiotic 
prophylaxis. Of the 5 patients who underwent an invasive dental procedure 
during the case and control period, 4 did not receive antibiotic prophylaxis 
in both periods and 1 received antibiotic prophylaxis only in the control 
period. The case crossover study was also at moderate risk of bias.  

Time-trend population studies 
Time-trend analyses should be considered as indirect evidence; the method 
can for instance be used to assess the impact of changing national or 
international guidelines (e.g. on antibiotic prophylaxis) on the incidence of a 
pathology (e.g. infective endocarditis). In total, 16 time-trend studies were 
identified, of which 12 were included in the SR by Cahill et al. To have a 
clear overview, all time-trend studies are summarized in Table 72 in 
Appendix 9.3.2.3.  

Eight time-trend studies were done in the United States of America (USA). 
None of them found a clear increase in the incidence of infective 
endocarditis after publication of the AHA guidelines in 2007.223-225, 229-233 
Although Pant et al. noted an increase in streptococcus-related infective 
endocarditis cases, De Simone et al. and Toyoda et al. saw a decrease in 
streptococcus-related cases.  

Two Canadian studies also looked at the incidence of infective endocarditis 
before and after the publication of the AHA guidelines.227, 234 In both studies, 
the incidence of infective endocarditis was increasing already before 2007; 
there was no significant change in the rate of increase after the publication. 
However, in the study by Garg et al. change point analyses demonstrated a 
significant change in the quarterly rate of new episodes of infective 
endocarditis within the latter half of 2010.227  

A study in Qatar revealed a decrease in infective endocarditis incidence after 
the introduction of local guidelines which were similar to the AHA 
guidelines.235  

Three time-trend studies were performed in Europe. In a French study, no 
difference in annual infective endocarditis incidence was seen.236 The Dutch 
study revealed an increase in infective endocarditis incidence between 2005 
and 2011, with in 2009, the year the ESC guideline was published, a 
significant increase above the projected historical trend. The proportion of 
streptococci-related infective endocarditis also increased after 2009. 
However, they verified the use of antibiotic prophylaxis in a sample of 3 
hospitals: between 2005 and 2011 only 1/216 patients received antibiotic 
prophylaxis. It remains thus uncertain if the change in incidence seen is 
related to a change in the use of antibiotic prophylaxis.237 Finally, a study 
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performed in Germany showed an accelerated increase of infective 
endocarditis incidence after the publication of the European guideline, but 
also an increase of patients at high risk (heart valve surgeries) in the 
population.238  

Thornhill et al. performed a time-trend study in the UK; an update of the 
study was published by Dayer et al. in 2015. The UK guideline differs from 
the American and the European guideline as they recommend no 
prophylactic antibiotics at all, not even in people at high risk.239, 240 Dayer et 
al. report an upward trend in incidence of infective endocarditis in England 
before the introduction of the guideline in 2008, with an increase in the slope 
of the trend after publication of the guideline. The publication of the guideline 
was associated with a significant fall in antibiotic prescribing (p < 0.0001). 
Change point analysis shows that the change in infective endocarditis 
occurred in June 2008 (the NICE guideline was introduced in March 2008).  

Three time-trend analyses investigated the prescription of antibiotics.224, 227, 

239 An American study revealed that by August 2015, there was a significant 
decrease in antibiotic prescribing (i.e. 64% (95% CI: 59% to 68%) in 
moderate risk individuals and 20% (95% CI: 4% to 32%) in high-risk 
individuals).224 This decrease of antibiotic prophylaxis in high-risk group was 
not conforming with the 2007 AHA guideline.214 Likewise, they observed in 
Canada a significant decrease in antibiotic prescribing in the moderate risk 
cohort and a minimal change in the high-risk group after the guideline 
revision.227 In an English study they noted a significant decrease of 
prophylactic antibiotic prescribing, independent of risk groups.239 The 
studies that provided information on the prescription of antibiotics revealed 
that guidelines are not strictly followed, leading to a bias due to deviation 
from intended intervention. 

According to GRADE, the level of evidence from the case-control studies 
was downgraded to very low because most studies had a high risk of bias, 
and because of the small sample size and wide confidence intervals. The 
level of evidence from the time-trend studies was downgraded to very low 
because of the high risk of bias and because of indirectness.  

Mortality 
There is no direct evidence on the impact of antibiotic prophylaxis on the 
mortality due to infective endocarditis after (invasive) dental procedures. 

A few time-trend studies in the population of patients with infective 
endocarditis analysed whether there was a change in mortality due to the 
implementation of the more restrictive guidelines.225, 227, 237, 239 None of these 
studies reported a significant change. In the Canadian time-trend study, the 
crude 90-day mortality rate remained unchanged from 2002 through 
2014.227 Similarly, in the time-trend of Toyoda et al., the crude 90-day 
mortality changed from 23.9% in 1998 to 24.2% in 2011. After risk 
adjustment for patient demographic characteristics and comorbidities, the 
risk of mortality decreased 2% per year over time. In a Dutch study it was 
concluded that there was no significant difference in all-cause mortality 
before and after the introduction of the new guideline (i.e. 37.1% in 2005-
2009 and 32.2% in 2010-2011, p=0.53).237 The time-trend analysis 
performed in the UK reported specifically on infective endocarditis 
associated in-hospital mortality; it did not reveal a significant increase from 
January 2000 until March 2013 (population corrected: -0.01 cases/10 
million/month).239 

Serious adverse events 
No results on this outcome were reported in the selected studies.  

Important outcomes 

Bacteraemia 
The results of 21 RCTs (including 35 comparisons) were pooled in the meta-
analysis by Cahill et al.217 Overall, antibiotic prophylaxis was effective in 
reducing the incidence of bacteraemia in patients following dental 
procedures compared to no antibiotic prophylaxis (relative risk: 0.53, 95% 
CI: 0.49 - 0.57, I2 = 90%). It is important, however, to realise that 
bacteraemia is a surrogate outcome; the relationship between detectable 
bacteraemia after a dental procedure and the development of infective 
endocarditis is unclear.  
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According to GRADE, the level of evidence was downgraded one level due 
to serious inconsistency. 

Any other adverse events 
No results on this outcome were reported in the selected studies.  

4.10.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

No studies comparing the harms and benefits of different antibiotic regimens 
used as prophylaxis for infective endocarditis, were identified. One of the 
included systematic reviews, Zeng et al. 2019, performed a network meta-
analysis (NMA) comparing the efficacy of various antimicrobial prophylactic 
agents to prevent post-dental procedure bacteraemia.228 According to the 
NMA, intravenous amoxicillin/clavulanate provided the lowest incidence of 
postdental procedure bacteraemia. For per os administration, 3 gram of 
amoxicillin provided the best results. Oral amoxicillin in a 2 gram dose, as 
recommended by the American and European guidelines, also appeared to 
be effective. None of the participants included in the RCTs under study 
developed infective endocarditis.  

Of the included RCTs, 44.8%, 44.2% and 11.0% had an overall low, unclear 
and high risk of bias, respectively.  

Conclusions:  

• Evidence of very low quality (from case-control studies) 
suggests that prophylactic antibiotics may be associated with a 
reduction in incidence of infective endocarditis, but the results 
remain inconclusive.  

• Evidence of very low quality (from time-trend studies) suggests 
that limiting antibiotic prophylaxis to high-risk patients who 
undergo an invasive dental procedure may be safe and that the 
omission of prohylactic antibiotics in all risk groups may 
increase the risk of infective endocarditis.  

• Evidence of moderate quality revealed that prophylactic 
antibiotics reduce the risk of bactaeremia after dental 
procedures. However, the relationship between detectable 
bacteraemia after dental procedures and the development of 
infective endocarditis remains unclear.  

• There is no direct evidence on the impact of antibiotic 
prophylaxis on the mortality due to infective endocarditis after 
(invasive) dental procedures. 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

Infective endocarditis is a very rare disease. Therefore, RCTs are not feasible and the number to treat with prophylactic antibiotics 
would be very high, which would be disadvantageous from an antibiotic resistance point of view. Furthermore, evidence pointing 
towards a possible benefit of antibiotic prophylaxis remains inconclusive and is of very low quality.  
Yet, infective endocarditis is a serious condition with a mortality of 30% within the first year after diagnosis. Furthermore, limiting the 
use of antibiotic prophylaxis to high-risk groups who undergo an invasive dental procedure limits the number of antibiotics used and 
appears to be safe in time-trend series in the USA, Canada and Europe. On the contrary, a time-trend analysis performed in the only 
country where guidelines have recommended to refrain from antibiotic prophylaxis in all risk groups (the UK), suggests that that 
recommendation may lead to an increase of infective endocarditis incidence. Therefore, we advise to follow the European guidelines 
restricting antibiotics to high-risk people who undergo an invasive dental procedure.  
In the guidelines concerning infectious endocarditis the focus has shifted from chemoprophylaxis with antibiotics to prevention, with 
emphasis on the importance of good oral hygiene and regular dental check-ups to avoid oral infections.  

Quality of evidence The overall level of evidence was very low 

Costs (resource allocation) No cost issues for the Belgian health care setting were identified. 

Patients values and preferences None were identified. 

 
Recommendation Strength of 

Recommendation 
Level of 
Evidence 

• Prophylactic antibiotics can be considered in patients at high-risk of infective endocarditis undergoing 
invasive dental procedures. 

Invasive dental procedures* are those dental procedures that involve the manipulation of the gingival tissue 
or the periapical region of teeth or the perforation of the oral mucosa. 

The following patients are considered at high risk of infective endocarditis: 
o Patients with a prosthetic valve or a prosthetic material used for cardiac valve repair; 
o Patients with a history of infective endocarditis; 
o Patients with congenital heart disease: 

- Cyanotic congenital heart disease, without surgical repair, or with residual defects, palliative 
shunts or conduits; 

- Congenital heart disease with complete repair with prosthetic material whether placed by 
surgery or by percutaneous technique, up to 6 months after the procedure; 

Weak Very low 
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Recommendation Strength of 
Recommendation 

Level of 
Evidence 

- When a residual defect persists at the site of implementation of a prosthetic material or device 
by cardiac surgery or percutaneous technique. 

*According to the European Society for Cardiology (ESC) at risk dental procedures involve the manipulation of the gingival or periapical region of the teeth or perforation of the 
oral mucosa (including scaling and root canal procedures). Antibiotic prophylaxis is according to the ESC not recommended for local anaesthetic injections in non-infected tissues, 
treatment of superficial caries, removal of sutures, dental X-rays, placement or adjustment of removable prosthodontic or orthodontic appliances or braces, or following the 
shedding of deciduous teeth, or trauma to the lips and oral mucosa. Last, the ESC remarks that there is no evidence to contraindicate implants in all patients at risk.5 
Prophylactic antibiotics are not indicated in cardiac transplant recipients who develop cardiac valvulopathy,5 in patients who had a coronary artery bypass graft, nor in patients 
who had coronary artery stents. 

 

Clinical practice guidance:  
In case antibiotic prophylaxis is provided, the following regimen is advised in adults: 
• A single dose of 2 g amoxicillin or ampicillin 30 - 60 minutes before the procedure, or,  
• In case of penicillin allergy: 600 mg clindamycin* 30 - 60 minutes before the procedure. 
In case antibiotic prophylaxis is provided, the following regimen is advised in children: 
• A single dose of 50 mg/kg amoxicillin or ampicillin 30 - 60 minutes before the procedure, or,  
• In case of penicillin allergy: 20 mg/kg clindamycin* 30 - 60 minutes before the procedure. 
*: The risk of Clostridioides difficile infection after one single dose is very small. 
Source: European Society for Cardiology (ESC)5 
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4.11 Antibiotic prophylaxis in patients with orthopaedic joint 
implants undergoing dental procedures 

4.11.1 Backgroundu 
Periprosthetic joint infection (PJI) is a serious complication that may lead to 
increased morbidity (e.g. reoperation, prosthetic loss), and to increased 
mortality. These infections can be caused by entry of organisms into the 
wound during surgery, haematogenous spread, recurrence of sepsis in a 
previously infected joint, or contiguous spread of infection from a local 
source. As oral bacteria have been linked to haematogenous PJI, historically 
prophylactic antibiotics have been given to patients with an orthopaedic joint 
implant undergoing dental procedures.241 However, every-day ‘oral 
activities’ such as mastication and oral hygiene (e.g. tooth brushing, use of 
interdental brushes and floss) can also lead to bacteraemia.242 Furthermore, 
the effectiveness of prophylactic antibiotics can be questioned as cases of 
PJI after prophylactic antibiotics have been described.243  

4.11.2 Evidence base 
Two systematic reviews and one guideline of good quality were identified.17, 

242, 244 

The guideline of the American Academy of Orthopaedic Surgeons and the 
American Dental Association was published in 2012.17 Their systematic 
search, performed in July 2011, identified one case-control study (Berbari et 
al., 2010)245 investigating the role of prophylactic antibiotics in patients with 
orthopaedic joint implants undergoing dental procedures.  

The Canadian Agency For Drugs And Technologies In Health (CADTH) 
published a SR in 2016, with a search limited to the period 2013-2016.244 
The only report they identified in the literature was a report based on the 
guideline mentioned above. Therefore, this SR is not further discussed.  

Rademacher et al. published a SR in 2017, with search until July 2015. Their 
review included nine non-randomised studies (6 cohort studies (Jacobsen 
and Murray, 1980 (n = 11 885);246 Ainscow and Denham, 1984 (n = 
1 000);247 Waldman et al., 1997 (n = 3 490);248 LaPorte et al., 1999 (n = 

2 973);249 Cook et al., 2007 (n = 3 013);250 Uçkay et al., 2009 (n = 6 101)251) 
and 3 case-control studies (Berbari et al., 2010 (n = 678);245 Swan et al., 
2011 (n = 1 641);252 Skaar et al., 2011 (n = 1 000)253)), including also the 
study included in the guideline of the American Academy.242  

The search for randomised and non-randomised studies was updated from 
2015 onwards and revealed one more recent study (Kao et al., 2017), a 
population-based cohort study based on data from the Taiwan National 
Health Insurance Research Database.254  

Risk of bias of included studies 
The risk of bias of the nine included observational studies was assessed by 
Rademacher et al.242 They concluded that the 9 included studies had a 
serious risk of bias: there were two studies with likely bias due to a non-
representative or ill-defined sample of patients (selection bias), one study 
with likely and 7 studies with unclear bias due to insufficiently long or 
incomplete follow-up, or differences in follow-up between groups, 3 studies 
with likely and 2 studies with unclear bias due to ill-defined or inadequately 
measured outcome and 4 studies with likely bias due to inadequate 
adjustment for all important prognostic factors. 

4.11.3 Are prophylactic antibiotics effective in preventing 
periprosthetic joint infections in patients with orthopaedic 
joint implants undergoing dental procedures? 

Critical outcomes 

(Haematogenous) periprosthetic joint infections 
In the 9 non-randomised studies included in Rademacher et al. (2017), the 
incidence of PJI varied between 1.2% and 2.0% and the incidence of HPJI 
varied between 0.1% and 1.7%. Based on indirect evidence, the incidence 
of dental HPJI ranged between 0.03% and 0.2%. None of the 9 studies found 
a significant reduction in HPJI after dental procedures preceded by antibiotic 
prophylaxis. No meta-analysis was performed because of the low quality of 
the studies and the heterogeneity between them.242 
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In the cohort study of Kao et al. there was no association either between 
antibiotic prophylaxis and the risk of subsequent PJI (adjusted HR 1.03; 95% 
CI: 0.47-2.27). Infection of the prosthetic joint occurred in 0.2% of the 
antibiotic group and in 0.18% of the non-antibiotic group.254 

The GRADE level of evidence is considered to be very low (observational 
studies, with serious risk of bias, serious inconsistency and serious 
indirectness (Appendix 11.8)).  

Serious adverse events 
No results on this outcome were reported in the selected studies.  

Mortality 
No results on this outcome were reported in the selected studies.  

Important outcomes 

Any other adverse events  
This outcome was not assessed in the included studies. 

Cost implications 
This outcome was not assessed in the included studies 

4.11.4 If antibiotics are beneficial, which type, dosage and duration 
are the most effective? 

As the evidence described above suggests that at present there is no 
evidence to support the use of prophylactic antibiotics in patients with 
orthopaedic joint implants undergoing dental procedures, this research 
question was not explored. 

Conclusions:  

• Evidence of very low quality revealed that in adult patients with 
an orthopaedic joint implant, prophylactic antibiotics do not 
reduce the incidence of periprosthetic joint infections after 
dental procedures.  

• No evidence regarding serious adverse events or mortality was 
identified. 

Note: After the development of this chapter, another SR on the topic was 
published.255 The authors come to comparable conclusions: current evidence, mostly 
composed of low-quality studies in terms of design, suggests that there is no 
evidence to indicate antibiotic prophylaxis in patients with total joint arthroplasty 
undergoing dental procedures. In line with the current guidelines, no prophylaxis 
should be used on interventions for non-infected causes, except for occasional 
unusual situations, which can then be judged individually.255 
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Other considerations 

Factor Comment 

Balance between clinical benefits 
and harms 

The use of antibiotics has no benefit in patients with an orthopaedic joint implant who undergo dental procedures. Moreover, the use 
of antibiotics may lead to various adverse events, ranging from dizziness, nausea, vomiting, diarrhoea, candidiasis and headache to 
serious adverse events like major allergic reactions (including anaphylaxis), severe toxicities and sudden death. Antimicrobials are 
able to harm patients by various mechanisms. From a public health perspective, the development of antimicrobial resistance is the 
greatest concern. However, the use of antimicrobials may also cause a disruption of microbiomes, drug hypersensitivity reactions 
and toxicities. See chapter 3 for more details. 
Also in orthopaedics, there should be a shift from chemoprophylaxis with antibiotics to prevention. More precisely, orthopaedic 
surgeons should refer their patients to the dentist for a thorough oral examination and treatment (if indicated) before the insertion of 
orthopaedic joint implants. They should inform their patients on the importance of good oral hygiene and regular dental check-ups to 
avoid oral infections. 

Quality of evidence Overall very low level of evidence 

Costs (resource allocation) No cost issues were identified. 

Patients values and preferences No comments were received from the patient representatives. 

 

Recommendation Strength of 
Recommendation 

Level of 
Evidence 

• The administration of prophylactic antibiotics in patients with an orthopaedic joint implant who undergo 
dental procedures, is not recommended. 

Strong Very low 
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5 ONGOING STUDIES & RESEARCH 
RECOMMENDATIONS 

5.1 Ongoing trials 
On 2 April 2020 we searched the International Clinical Trials Registry 
Platform (http://www.clinicaltrials.gov/) and on 28 April the WHO 
International Clinical Trials Registry Platform (ICTRP; 
https://apps.who.int/trialsearch/), the European Union Clinical Trials 
Register (https://www.clinicaltrialsregister.eu/) and the Netherlands Trial 
Registry (NTR; https://www.trialregister.nl/) to trace on-going trials on the 
indications under study in this guideline.  

The following search terms were used: antibiotics, dentistry, oral, 
periodontitis, odontogenic infection, dental trauma, avulsion, pulpitis, apical 
periodontitis, infectious endocarditis, orthopaedic joint infection. The results, 
solely obtained in the ICTRP, are presented in Table 14. There are not that 
many ongoing studies and for some of them it is doubtful whether they have 
been completed and when/if the results will be made available.  

 

 

 

Table 14 – List of ongoing studies 
Indication Study details 

Odontogenic abscess in primary teeth 

Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

Systemic and Local Antimicrobials in the Management of Dental Abscess in Children 
University of Malaya, Malaysia 
Recruiting 
No results available 
Amoxicillin at 15mg/kg body weight three times daily for 5 days administered orally 
Comparator 1) Odontopaste® as a one-time intra-canal placement, comparator 2) Calcium hydroxide as a one-time intra-canal 
placement 
5 – 7 days 
https://clinicaltrials.gov/ct2/show/NCT03761264 
September 18, 2018 

http://www.clinicaltrials.gov/
https://apps.who.int/trialsearch/
https://www.clinicaltrialsregister.eu/
https://clinicaltrials.gov/ct2/show/NCT03761264
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Indication Study details 

December 15, 2019 
Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

Immediate Versus Delayed Treatment of Odontogenic Infections 
Boston Children’s Hospital, USA 
Not yet recruiting 
No results available 
Comparator 1) Amoxicillin 25 mg/kg/day 12 hours (maximum 875 mg/dose) for 10 days and tooth extraction on day 10, 
Comparator 2) Amoxicillin 45 mg/kg/day 12 hours (maximum 875 mg/dose) for 5 days and tooth extraction on day 10 
Immediate extraction of infected tooth without antibiotic prescription 
20 days 
https://clinicaltrials.gov/ct2/show/NCT04057014  
August 2019 
March 2020 

Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

Effect of Preoperative Amoxicillin/Clavulanic Acid Combination on Postoperative Endodontic Pain 
Cairo University, Egypt 
Not yet recruiting 
No results available 
2 gram of amoxicillin/clavulanic acid orally 30 minutes before endodontic treatment 
Placebo 30 minutes before endodontic treatment 
7 days 
https://clinicaltrials.gov/ct2/show/NCT03033147 
Not clearly defined 
December 2017 

Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

Effect of Amoxicillin/Clavulanic Acid Combination on Postoperative Endodontic Pain 
Cairo University, Egypt 
Not yet recruiting 
No results available 
Amoxicillin/Clavulanate Potassium 875 mg-125 mg oral tablet after endodontic treatment, every 12 hours for five days 
Placebo tablet after endodontic treatment, every 12 hours for five days 
7 days 
https://clinicaltrials.gov/ct2/show/NCT03007342 
January 2017 
December 2017 

 

https://clinicaltrials.gov/ct2/show/NCT03033147
https://clinicaltrials.gov/ct2/show/NCT03007342
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Indication Study details 

Dental implants  

Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

The Effect of Preoperative Antibiotics on Peri-implant Healing 
Centre de Recherche du Centre Hospitalier de l'Université de Montréal, Canada 
Recruiting 
No results available 
500 mg of azithromycin one hour before implant placement 
Placebo 
4 months 
https://clinicaltrials.gov/ct2/show/NCT04280406 
February 25, 2020 
March 1, 2021 

Antibiotic prophylaxis in patients at (high) risk of bacterial endocarditis 

Title: 
Study centre:  
Recruitment: 
Study Results: 
Intervention(s): 
 
Comparator(s): 
Follow-up: 
URL: 
Start date: 
Estimated primary completion date: 

An Oral Amoxicillin-Clavulanate Regimen to Prevent Bacteremia Following Dental Procedures 
Hospital Clinico Universitario de Santiago, Spain 
Recruiting 
No results available 
Interventie 1) 2 gr oral Amoxicillin before any dental manipulation and following endotracheal intubation, Interventie 2) 2gr/125 
mg oral Amoxicillin-Potassium Clavulanate before any dental manipulation and following endotracheal intubation 
No prophylaxis 
Not reported 
https://clinicaltrials.gov/ct2/show/study/NCT02783404 
February 27, 2017 
December 2018 
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5.2 Research recommendations 
During the elaboration of the clinical recommendations (chapter 4), several 
evidence gaps and/or uncertainties were identified. The most prevalent 
reasons for these were the lack of published evidence and the available 
evidence being insufficient, not robust, or even conflicting. In this section the 
observed research gaps (within the scope of the guideline, see section 1.2) 
are listed, as it was felt important to liaise with the research community to 
ensure they are addressed.  

5.2.1 Methods 
The process and methods guide for research recommendations, issued by 
NICE, was used (see Figure 14).256 This guide has been developed to help 
centres who produce guidelines to make research recommendations. It 
describes a step-by-step approach to identify uncertainties, formulate 
research recommendations and research questions, prioritise them and 
communicate them. 

In this chapter we will focus on the first three steps of the process, resulting 
in research recommendations in the format of the PICO methodology per 
selected indication: more precisely, defining the population that the research 
needs to be undertaken in, the intervention and its comparator, as well as 
the outcome. In some cases it may be appropriate to change the proposed 
study design, as there may be several alternatives depending on time scale, 
ethical considerations, and the context. 

Figure 14 – The NICE research recommendations process 

 
Source: © National Institute for Health and Care Excellence (NICE). Research 
recommendations. Process and methods guide. 2015. Available from 
https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-
development/Research-Recommendation-Process-and-Methods-Guide-2015.pdf. 
All rights reserved. Subject to Notice of rights. NICE guidance is prepared for the 
National Health Service in England. All NICE guidance is subject to regular review 
and may be updated or withdrawn. NICE accepts no responsibility for the use of its 
content in this product/publication.256 

  

https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-development/Research-Recommendation-Process-and-Methods-Guide-2015.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-development/Research-Recommendation-Process-and-Methods-Guide-2015.pdf
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5.2.2 Results 

5.2.2.1 Symptomatic irreversible pulpitis in the primary dentition 
In a lot of clinical areas, evidence for children is limited or absent, and 
consequently derived from findings in the adult population. Similarly for this 
indication, there is no evidence available to support or to refute the use of 
systemic antibiotics in children who present with a primary tooth affected by 
irreversible pulpitis. The recommendation reads as follows: Given the fact 
that the administration of preoperative antibiotics in case of pulpitis in 
permanent teeth is not beneficial, the use of antibiotics is not recommended 
in the pre-operative phase of pulpitis in primary teeth. Ideally, future 
research on this topic is warranted.  

PICO Symptomatic irreversible pulpitis in primary teeth 

Study design Randomised controlled trial with short follow-up (7 
days). Due to the subjective outcome, a double blind 
design is preferred. 

Population Children with a single primary tooth with a clinical 
diagnosis of irreversible pulpitis and to whom no 
immediate pulpectomy can be provided 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage, prescribed in the acute preoperative phase of 
irreversible pulpitis 

Comparator Placebo and any analgesic, at any dosage, prescribed 
in the acute preoperative phase of irreversible pulpitis 

Outcome Patient (parent)-reported pain (intensity/duration) and 
pain relief measured on a categorical scale in the 
preoperative phase of irreversible pulpitis (pain scale 
specific for children or for proxies) 
Any adverse effects  

5.2.2.2 Odontogenic abscess in the primary dentition 
Similarly for this indication, there is currently no evidence to support or to 
refute the use of systemic antibiotics in children who present with an 
odontogenic abscess in primary teeth, with or without systemic involvement. 
Yet, the following recommendation is formulated: While the use of antibiotics 
is not recommended for children without any signs of systemic involvement, 
its use can be considered in children who present with an odontogenic 
abscess with systemic involvement in order to prevent the further systemic 
spread of pathogens.  

The first-line treatment for an abscessed primary tooth is dental treatment 
(often extraction). In future research the distinction between presence and 
absence of concomitant dental treatment should be made clear. Also a 
separate clinical study or subgroup analysis on the presence of symptoms 
of systemic involvement would be informative.  

PICO Odontogenic abscess in primary teeth 

Study design Randomised controlled trial with short follow-up (7 
days). Due to the subjective outcome, a double blind 
design is preferred. 

Population Children with a single primary tooth with a clinical 
diagnosis of an odontogenic abscess, with and without 
signs of systemic involvement (either perform a 
separate clinical trial or make sure a subgroup analysis 
is possible) 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage  

Comparator Placebo (due to the subjective outcome) and any 
analgesic, at any dosage 

Outcome Patient (parent)-reported pain (intensity/duration) and 
pain relief measured on a categorical scale (pain scale 
specific for children or for proxies)  
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PICO Odontogenic abscess in primary teeth 
Patient-reported swelling, gauged on either a 
continuous scale, such as visual analogue scale (VAS), 
or using binary or dichotomous outcomes, temperature 
Clinician-reported measures of infection, such as 
swelling, trismus (reduced mouth opening), regional 
lymphadenopathy or cellulitis. 
Any adverse effects  

5.2.2.3 Symptomatic irreversible pulpitis in the permanent 
dentition 

The formulation of the recommendation is strong: the administration of 
antibiotics in patients with irreversible pulpitis in permanent teeth awaiting 
dental treatment, is not recommended. The overall level of evidence is low; 
it is based on one small RCT conducted 20 years ago (Nagle et al. 2000),113 

PICO Symptomatic irreversible pulpitis in permanent 
teeth 

Study design Randomised controlled trial with short follow-up (7 
days). Due to the subjective outcome, a double blind 
design is preferred. 

Population Adult patients with a single permanent tooth with a 
clinical diagnosis of irreversible pulpitis and for whom no 
immediate endodontic treatment can be provided 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage, prescribed in the acute preoperative phase of 
irreversible pulpitis 

Comparator Placebo and any analgesic, at any dosage, prescribed 
in the acute preoperative phase of irreversible pulpitis 

Outcome Patient-reported pain (intensity/duration) and pain relief 
measured on a categorical scale in the preoperative 
phase of irreversible pulpitis 
Any adverse effects  

5.2.2.4 Symptomatic apical periodontitis in the permanent 
dentition 

The formulation of the recommendation is strong: The administration of 
antibiotics in patients with symptomatic apical periodontitis in combination 
with dental treatment, is not recommended. The evidence is of very low 
quality; it is based on 2 RCTs with (among others) uncertainties in the 
delineation of the included population. Both studies included patients with 
acute apical periodontitis as well as patients with an apical abscess, but no 
subgroup analysis could be performed due to lack of details. Although 
symptomatic apical periodontitis and acute apical abscess represent a 
continuum of the same disease process, they are distinct indications for 
which different clinical studies should be performed. Alternatively, the 
distinction could be made by subgroup analysis. Currently there is no 
evidence from RCTs available whether antibiotics are beneficial or harmful 
in patients with symptomatic apical periodontitis in permanent teeth, 
awaiting dental treatment. In future research this distinction should be made 
(either by separate clinical studies, or by performing subgroup analysis). 

PICO Symptomatic apical periodontitis in permanent teeth 

Study design Randomised controlled trial with short follow-up (7 days). 
Due to the subjective outcome, a double blind design is 
preferred. 

Population Adult patients with a single tooth with a clinical diagnosis 
of symptomatic apical periodontitis (and not an apical 
abscess)  

- include patients for whom no immediate dental 
treatment is possible  

- in case positive outcomes are obtained in the 
previous group, include patients for whom 
immediate dental treatment is available and 
antibiotics are a supplementary treatment  

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage  

Comparator Placebo and any analgesic, at any dosage 
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Outcome Patient-reported pain (intensity/duration) and pain relief 
measured on a categorical scale  
Patient-reported swelling, gauged on either a continuous 
scale, such as visual analogue scale (VAS), or using 
binary or dichotomous outcomes. 
Clinician-reported measures of infection, such as 
swelling, temperature, trismus (reduced mouth opening), 
regional lymphadenopathy or cellulitis. 
Incidence of postoperative endodontic flare-ups 
Any adverse effects 

5.2.2.5 Symptomatic acute apical abscess in the permanent 
dentition 

The recommendation for this indication is the same as for acute apical 
periodontitis: The administration of antibiotics in patients with an acute apical 
abscess in combination with dental treatment, is not recommended. Yet, 
antibiotics can be considered in patients who present with an apical abscess 
with systemic involvement (e.g. fever, facial cellulitis, lymphadenopathy) in 
order to prevent the further systemic spread of pathogens. However, the 
latter is not based on scientific evidence (from RCTs). In future research the 
distinction between presence or absence of concomitant dental treatment 
should be made. Also a separate clinical study or subgroup analysis on the 
presence of symptoms of systemic involvement would be informative.  

PICO Symptomatic acute apical abscess in permanent 
teeth 

Study design Randomised controlled trial with short follow-up (7 days). 
Due to the subjective outcome, a double blind design is 
preferred. 

Population Adult patients with a single tooth with a clinical diagnosis 
of an acute apical abscess  

- include patients for whom no immediate dental 
treatment is possible  

PICO Symptomatic acute apical abscess in permanent 
teeth 

- in case positive outcomes are obtained in the 
previous group, include patients for whom 
immediate dental treatment is available and 
antibiotics are a supplementary treatment  

- include patients with signs or no signs of 
systemic involvement (fever, facial cellulitis or 
lymph node involvement) 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage  

Comparator Placebo (due to the subjective outcome) and any 
analgesic, at any dosage 

Outcome Patient-reported pain (intensity/duration) and pain relief 
measured on a categorical scale  
Patient-reported swelling, gauged on either a continuous 
scale, such as visual analogue scale (VAS), or using 
binary or dichotomous outcomes. 
Clinician-reported measures of infection, such as 
swelling, temperature, trismus (reduced mouth opening), 
regional lymphadenopathy or cellulitis. 
Incidence of postoperative endodontic flare-ups 
Any adverse effects 

5.2.2.6 Replantation of avulsed permanent teeth 
The recommendation states that “The administration of systemic antibiotics 
at replantation of avulsed permanent teeth, is not recommended.” The 
evidence base for this is very low because there are no studies designed 
with the prime intent to investigate the effectiveness of prophylactic use of 
antibiotics at replantation of avulsed teeth. The recommendation as stated 
above is based on 7 observational studies, most of them retrospective, of 
which the data on antibiotic use and non-use were compared. In none of the 
studies, antibiotic use was a predictive factor for tooth survival nor for 
periodontal healing or for pulpal healing.  



 

122  Prescription of antibiotics in the dental office KCE Report 332 

 

Additional research is certainly indicated, ideally in different (age-) 
population categories as the prognosis is dependent on the maturity of the 
tooth. A lot of different factors (e.g. time out of the mouth, tooth storage 
medium, concomitant injuries to tooth and surrounding structures and 
replantation procedures) can impact the tooth survival. Ideally, factors that 
can be monitored should be standardised and for those for which little 
control is possible, a sufficiently large medical history should be reported to 
allow subgroup analysis.  

PICO Replantation of avulsed permanent teeth 

Study design Randomised controlled trial with long follow-up (at least 
12 months); a double blind design is preferred. 

Population Patients in whom an avulsed permanent tooth is 
replanted  

- include patients with an immature avulsed 
permanent tooth 

- include patients with a mature avulsed 
permanent tooth 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage, in combination with a standardised dental 
procedure for tooth storage and replantation 

Comparator Placebo and any analgesic, at any dosage, in 
combination with a standardised dental procedure for 
tooth storage and replantation 

Outcome Tooth survival 
Periodontal ligament healing  
Pulpal healing (depending on stage of root formation) 
Quality of life measurements (incl. aesthetics) 
Any adverse effects 

5.2.2.7 Non-surgical treatment of periodontitis  
The recommendation states that “The use of systemic antibiotics in 
combination with the non-surgical treatment of aggressive periodontitis can 
be considered”. The overall level of evidence is low; it is based on 10 RCTs 
but for several outcomes no data were available for pooling. Moreover, there 
was substantial heterogeneity between studies. Most importantly, the case 
definitions of aggressive periodontitis as well as the antibiotic regimes varied 
considerably between studies In addition, the evidence is based on trials 
performed before the 2017 World Workshop on the Classification of 
Periodontal and Peri-Implant Diseases and Conditions. Last, the emphasis 
of the available evidence is placed on short-term (i.e. 6 months) rather than 
on long term (i.e. at least 1 year) outcomes and on proxy outcomes (change 
in PDl, CAL, etc.) instead of assessing tooth survival. 

There is some evidence available comparing various antibiotic regimens, 
but all 3 RCTs have a very high risk of bias, and a very small sample size.  

Therefore future research should inform clinicians who consider prescribing 
antibiotics which type and which regimen are most beneficial. These trials 
should also clearly define which clearly defined patient group (according to 
the 2017 classification) does and does not benefit from adjunctive 
antibiotics. 

Last, further research is indicated to evaluate the impact of adjunctive 
antibiotics in smokers. 
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PICO Periodontal treatment of periodontitis 

Study design Randomised controlled trial with long follow-up (at least 
12 months); a double blind design is preferred.  
The procedure of the periodontal treatment (e.g. 
instruments used, adjunctive CHX use, experience of 
the dentist) should be standardised 

Population Patients with a clinical diagnosis of periodontitis 
(selected patient groups, clearly defined with 
unambiguous operational case definitions ) 
Include baseline data on smoking habits, other systemic 
factors (e.g. diabetes) 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage in combination with a standardised periodontal 
treatment 

Comparator Placebo and any analgesic, at any dosage in 
combination with a standardised periodontal treatment 

Outcome Tooth survival 
Pocket closure (i.e. change from probing depth ≥ 4 mm 
to PD ≤ 3 mm) assessed at least at 12 months  
Clinical attachment level (CAL) assessed at least at 12 
months  
Probing depth (PD) assessed at least at 12 months  
Residual pockets with PD ≥5 mm at least at 12 months 
Presence/absence of suppuration at least at 12 months 
Quality of life measurements 
Any adverse effects 

5.2.2.8 Periodontal abscess (incl. pericoronitis) in the permanent 
dentition 

The recommendation is formulated strong “The use of antibiotics is not 
recommended in patients who present with a periodontal abscess, or a 
pericoronitis, without systemic involvement (e.g. fever, facial cellulitis, 
lymphadenopathy). Also after adequate periodontal treatment the use of 
antibiotics is not recommended.” To date, the evidence base is very low as 
no studies were identified (no RCTs, nor observational studies). However in 
the rare event that a patient presents with a periodontal abscess or a 
pericoronitis with systemic involvement (e.g. fever, facial cellulitis, 
lymphadenopathy), the use of antibiotics can be considered. The latter 
recommendation is based on expert advice and on case reports of systemic 
spread of severe abscesses from dental origin.  

It is evident that research in this field is necessary. Distinction between 
different subpopulations (i.e. patients with a periodontal abscess, patients 
with pericoronitis, with or without signs of systemic involvement) would be 
informative.  

PICO Periodontal abscess (incl. pericoronitis) in the 
permanent dentition 

Study design Randomised controlled trial with interim and long follow-
up (6 months); a double blind design is preferred.  

Population Patients with a clinical diagnosis of a periodontal 
abscess in the permanent dentition  
• include patients with signs or no signs of systemic 

involvement (fever, facial cellulitis or lymph node 
involvement) 

Patients with a clinical diagnosis of pericoronitis (semi-
impacted third molars should not be considered) 
- include patients with signs or no signs of systemic 

involvement (fever, facial cellulitis or lymph node 
involvement)  

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage  
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PICO Periodontal abscess (incl. pericoronitis) in the 
permanent dentition 

Comparator Placebo and any analgesic, at any dosage 

Outcome Tooth survival 
Any adverse effects 
Patient-reported swelling, patient-reported pain 
(intensity/duration) 
Tooth mobility 
Incidence of postoperative flare-ups  
Periodontal probing depth 
Suppuration 
Quality of life measurements 

5.2.2.9 Dental implant placement 
The recommendation is formulated as follows “In order to reduce the number 
of (early) implant failures, the administration of preoperative antibiotics (i.e. 
a single dose of 2 gram amoxicillin prior to surgery, if there is no known 
allergy) should be considered in case of dental implant placement.” The 
overall level of evidence is low; the evidence is based on 9 RCTs comparing 
the prophylactic use of antibiotics with placebo or no antibiotics in patients 
having dental implants placed. The primary reason to consider this evidence 
of low quality is the high risk of bias of the included studies. Amoxicillin was 
used in all trials, though there was a variation in regimens (i.e. pre-operative 
only, pre-operative combined with post-operative administration). Neither 
the efficacy of different antibiotic compounds nor the efficacy of different 
antibiotic dosages on dental implant placement outcomes could be 
assessed based on the included studies. Baseline smoking behaviour, a 
known risk factor for implant failure, was assessed in some of the studies, 
but no subgroup analyses on this aspect could be made.  

Further research is indicated to reveal which regimen has the best outcome 
and whether the impact of prophylactic antibiotics is observed in smokers as 
well as in non-smokers. 

PICO Dental implants 

Study design Randomised controlled trial with 3 to 4 months follow-
up; a double blind design is preferred. 
The implant should be placed in an infection free zone, 
not a fresh extraction socket and the placement should 
not be combined with any simultaneous ridge 
augmentation procedure. 

Population Patients having a dental implant placed 
Include baseline data on smoking habits, other 
systemic factors (e.g. diabetes)  

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage 

Comparator Placebo and any analgesic, at any dosage 

Outcome Implant failure (i.e. implant removal due to pain or 
infection) 
Postoperative infections 
Prosthesis that could not be placed or prosthesis failure 
secondary to implant failures 
Any adverse effects  
Quality of life measurements 
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5.2.2.10 Extraction of permanent teeth (excl. wisdom teeth) 
The recommendation states that “The prophylactic administration of 
antibiotics in patients having a permanent tooth extracted is not 
recommended”. The evidence base is of very low quality, i.e. 3 RCTs with a 
high risk of bias and performed by oral surgeons. Yet, the available evidence 
of poor quality revealed that the administration of prophylactic antibiotics in 
patients having a permanent tooth extracted, does not result in less 
postsurgical complications (i.e. dry socket, pain, oedema, fever, suppuration 
and trismus) or in better quality of life measures compared to placebo. 

PICO Extraction of permanent teeth 

Study design Randomised controlled trial with short follow-up (at 
least 1 week). A double blind design is preferred. 
Surgical extractions should be excluded. 

Population Patients having a permanent tooth extracted (which is 
not a third molar) 
Include baseline data on smoking habits, other 
systemic factors (e.g. diabetes) 

Intervention Systemic antibiotics (per os) and any analgesic, at any 
dosage 

Comparator Placebo and any analgesic, at any dosage 

Outcome Post-surgical complications (e.g. alveolar osteitis, pain, 
fever, swelling, trismus) 
Any adverse effects  
Quality of life measurements 
Type, dose, and frequency of medication required for 
pain relief 

                                                      
oo  Two Belgian hospitals participate in Euro-Endo: CHU Liège, UZ Brussel. 

5.2.2.11 Antibiotic prophylaxis in patients at (high) risk of bacterial 
endocarditis undergoing dental procedures 

Given the fact that infective endocarditis is a rare condition, the development 
of a register of infective endocarditis cases (in which also the origin of the 
species is recorded) is recommended to support research. The European 
Infective Endocarditis Registry (Euro-Endo)oo is a prospective multicentre 
observational study of patients presenting in the echocardiographic or 
imaging laboratories for definite infective endocarditis and treated and 
followed by European centres since 2016. In this registry, the patient’s 
history including dental procedures within the previous 6 months and 
antibiotic therapy, is captured.257 

The evidence base on the effectiveness of antibiotic prophylaxis in reducing 
the incidence of infective endocarditis in those at risk is very limited and 
solely based on observational studies and some indirect evidence from time-
trend studies, with inconclusive findings. The recommendation is formulated 
as a weak recommendation based on very low evidence “Prophylactic 
antibiotics can be considered in high risk patients undergoing invasive dental 
procedures”.  

Further research is indicated, given the low level of current evidence.  

PICO Antibiotic prophylaxis in patients at (high) risk of 
bacterial endocarditis 

Study design Prospective observational cohort with long term follow-
up (to be able to prospectively identify cases of IE) (e.g. 
registry)  
Case-control study with confirmed origin of the 
infectious endocarditis (culture samples) 

Population Adults and children who are at (high) risk of bacterial 
endocarditis undergoing invasive dental procedures 

Intervention Prophylactic systemic antibiotics (per os) 
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Comparator No antibiotic prophylaxis  

Outcome The development of infective endocarditis 
Mortality  
(Serious) adverse events 
Bacteraemia 

5.2.2.12 Antibiotic prophylaxis in patients with orthopaedic joint 
implants undergoing dental procedures 

The formulation of the recommendation is strong: “The administration of 
prophylactic antibiotics in patients with an orthopaedic joint implant who 
undergo dental procedures, is not recommended”. However, it is based on 
very low evidence (ten non-randomised studies with a lot of heterogeneity, 
unable to pool in a meta-analysis).  

Given the low level of currently available evidence, additional research 
should be conducted, keeping in mind that there are still subquestions which 
need an answer (in which post-operative time frame is the risk for 
hematogenous periprosthetic joint infection highest, should a distinction be 
made between invasive and non-invasive dental procedures). In addition, it 
has been suggested to make a distinction between a haematogenous 
periprosthetic joint infection derived from an infection in the mouth and from 
a dental procedure in a not yet infected area.255 

 

 

 

 

 

 

 

PICO Antibiotic prophylaxis in patients with orthopaedic 
joint implants 

Study design Randomised controlled trial with long term follow-up (at 
least 2 years) 

Population Adults with an orthopaedic joint implant undergoing 
dental procedures  

Intervention Prophylactic systemic antibiotics (per os)  

Comparator No antibiotic prophylaxis  

Outcome The development of (hematogenous) periprosthetic 
joint infections  
Mortality  
(Serious) adverse events 
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6 DISSEMINATION, IMPLEMENTATION 
AND IMPACT ON RESOURCES 

6.1 Dissemination 
The content of this guideline is intended to be disseminated by national and 
international scientific and professional (dental) associations. Domus 
Medica and the Société Scientifique de Médecine Générale (SSMG) were 
both invited to the stakeholder meeting so that they can spread the content 
of the guideline to general practitioners. The sickness funds and other 
patient representatives (Test Aankoop – Test Achats, Ligue des Usagers 
des Services de Santé and Vlaams Patiëntenplatform) were also invited so 
that they can inform their clients (i.e. potential patients) about the content of 
the guideline. The authors intend to submit some chapters of this guideline 
to international peer-reviewed journals. As all but one Belgian dental schools 
were represented in the Guideline Development Group, it is hoped that the 
content of this guideline will be incorporated in the academic teaching base 
on the prudent prescription and use of antibiotics, as well as in the 
continuous education programmes for dental professionals and general 
practitioners. 

                                                      
pp  The Evidence Based Practice Network, initiated by the minister of Social 

Affairs and Public Health in 2016, aims at coordinating all federal initiatives 
related to evidence based practice in Belgium. The Evidence Based Practice 
Network (www.ebpnet.be) disseminates guidelines and other evidence based 
practice products by offering a central, unique and dedicated distribution 
platform for the spreading of evidence based practice information in Belgium. 

6.2 Implementation 
Organisations can make attractive and user-friendly tools tailored for 
implementation purposes. Yet, it is well known that the implementation of 
guidelines on the prudent use of antibiotics is not easy to accomplish. 
Evidence suggests that health care professionals are well aware of the 
threat of antibiotic resistance, but for many this theoretical awareness 
is difficult to translate in actual prudent prescribing behaviour.258, 259 
Other determinants are decisive in the decision to prescribe: e.g. 
perceived clinical risks, the relationship with the patient, the perceived 
patient demand for antibiotics (while research indicates that this demand is 
overrated),260-265 uncertainty avoidance, diagnostic uncertainty, time 
pressure, the idea that over-using antibiotics presents fewer risks than 
limiting its use (‘it’s better to prescribe too much than too few’), the 
importance attached to therapeutic freedom and clinical autonomy, the lack 
of confidence in existing guidelines and even the opposition to evidence-
based medicine (‘each patient being unique’).261, 263, 265-268 From the 
perspective of the patient and the general public at large, qualitative and 
quantitative research indicates that the demand for quick fixes, difficulties 
with accepting to manage self-limiting infections with simple rest and 
symptomatic treatment, the societal pressure to be healthy and performing, 
and presenteeism are into play.260, 264, 269  

Implementation strategies should take psychological, social and institutional 
determinants of behavioural change into account. Improvement strategies 
only have a chance of success when all types of barriers are targeted.270 For 
this purpose, a proposal for collaboration with the Evidence Based 
Practicepp implementation cell is submitted. In addition, the Belgian Centre 
for Pharmacotherapeutic Information (BCFI – CBIP) and the Federal Agency 

The Evidence Based Practice Network also takes up the role of 
implementation cell. The goal of the implementation cell is to stimulate the 
real practice use of guidelines and other evidence based practice products, 
and to change the behaviour of healthcare professionals and patients. 
Currently this network focuses on primary care, but extension to secondary 
care will be considered in the future. 

http://www.ebpnet.be/
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for Medicines and Health Products (FAGG – AFMPS) have been contacted 
to see how this guideline can be disseminated through their channels (e.g. 
website).  

6.3 Audit 
It will be discussed with the Research, Development & Quality service of the 
National Institute for Health and Disability Insurance (RIZIV – INAMI), 
whether this guideline can be integrated in the following “RIZIV – INAMI 
feedback to dentists”. The feedback informs healthcare workers about their 
prescription behaviour; the feedback enables them to compare their own 
prescription behaviour with their peers. 

Yet, currently the indication for which the antibiotic is prescribed is not 
incorporated in the prescription module. In KCE REPORT 311, Proposals for 
a more effective antibiotic policy in Belgium, 57 it was already suggested to 
include the indication for each antibiotic prescription in the e-prescription 
module, so that criteria for prudent use can be assessed, allowing to improve 
monitoring and feedback on the prescription of antibiotics. In this way, 
incentives for prudent prescribers can be envisaged.  

6.4 Potential impact of the recommendations on resources 
For the majority of indications covered in this guideline, it is recommended 
not to give any antibiotics. Hence, the application of this guideline may result 
in cost savings for the patient and the health insurance. More importantly, 
the application of the guideline should result in the reduction of the non-
prudent prescription and use of antimicrobials and ultimately in the reduction 
of antibacterial resistance. 

7 UPDATE OF THE GUIDELINE 
In view of the fact that several clinical trials are running and that insights in 
antimicrobial resistance may change over time, this guideline should ideally 
be updated every 5 years. The search strategies that were developed for 
this guideline may facilitate the process. 

  

https://kce.fgov.be/sites/default/files/atoms/files/KCE_311R_Antibiotics_politics_Report_0.pdf
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 APPENDICES 
APPENDIX 1. COMPOSITION OF THE GUIDELINE DEVELOPMENT GROUP 
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Dominique Declerck Paedodontics - KU Leuven 

Anouk Eloot Paedodontics - Private practice 

Julian Leprince Endodontology - Cliniques universitaires Saint-Luc 

Katleen Michiels Periodontology - Private practice 
Wim Teughels Periodontology - KU Leuven 

Selena Toma Periodontology - Cliniques universitaires Saint-Luc 

Astrid Vanden Abbeele Paedodontics - Université Libre de Bruxelles 
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Table 17 – Medical experts, extended guideline development group 
Name Field of expertise, affiliation Respresentative for 

Carl Brabants Orthopaedic surgeon, Ziekenhuisnetwerk Antwerpen Belgian Association of Orthopaedics and Traumatology 

Michel De Pauw Cardiologist, UGent Belgian Society of Cardiology 

Willem-Jan Metsemakers Orthopaedic surgeon, KU Leuven European Bone and Joint Infection Society 

Jeroen Neyt Orthopaedic surgeon, UGent European Bone and Joint Infection Society 
Note: A draft version of sections 4.10 and 4.11 were also sent to representatives of the Belgian Society for Infectiology and Clinical Microbiology (BVIKM – SBIMC) and the 
Belgian Antibiotic Policy Coordination Committee (BAPCOC), but no comments were received. 
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APPENDIX 2. SCOPE OF THE GUIDELINE  
Table 18 – Results of the online survey defining the scope of the guideline 

Indication Should be 
included (n) 

Inclusion 
unsure (n) 

Should not 
be included 
(n) 

No expertise 
(n) 

Endodontics     

Symptomatic irreversible pulpitis (only pain, no other signs or symptoms of infection) 8 2 6 1 

Acute apical periodontitis (pain, pain to percussion and biting, widening of PDL) 12 4  1 

Acute apical abscess with or without systemic involvement (localised fluctuant swelling) 15 1  1 

Paedodontics     

Odontogenic abscess with or without systemic involvement 13 2  2 

Traumatology     

Replantation of avulsed permanent teeth 15  2  

Periodontics - Implantology     

Periodontal abscess 11 2 1 3 

Periodontal regenerative surgery 7 4  6 

Periodontal treatment of rapid progressive periodontitis (Grade 3) 11 1  5 

Dental implant placement 5 5  7 

Extraction of teeth     

Extraction of permanent teeth (third molars excluded) 7 4 4 2 

Antibiotic prophylaxis     

Antibiotic prophylaxis of infective endocarditis in dentistry 14 2 1  

Antibiotic prophylaxis in patients with orthopedic implants undergoing dental procedures 11 3 2 1 
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APPENDIX 3. RESEARCH QUESTIONS, PICO AND INCLUSION AND EXCLUSION CRITERIA  
Table 19 – Research question - Symptomatic irreversible pulpitis in primary teeth 

 Symptomatic irreversible pulpitis in primary teeth  
Objective To evaluate the effects of systemic (per os) antibiotics on symptomatic irreversible pulpitis of primary teeth awaiting dental treatment. 
Research questions A. Are systemic (per os) antibiotics beneficial or harmful in patients who present with a single primary tooth with symptomatic irreversible pulpitis 

awaiting dental treatment (preoperative phase)?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit children with a single primary tooth with symptomatic irreversible pulpitis  
Exclusion criteria: medically compromised children  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage and any analgesic at any dosage prescribed in the acute 
preoperative phase of irreversible pulpitis  
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. Placebo and any analgesic, at any dosage, prescribed in the acute preoperative phase of irreversible pulpitis 
B. Another antibiotic and any analgesic, at any dosage, prescribed in the acute preoperative phase of irreversible pulpitis 
Exclusion criteria: none 

Outcomes Critical outcome:  
• Patient (parent)-reported pain (intensity/duration), patient-reported pain relief in the preoperative phase of irreversible pulpitis 
• Any serious adverse effects 
Important outcomes: 
• Quality of life measurements 
Outcomes with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials, case-control studies, case series 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, cross-sectional studies, case reports, congress abstracts  
• Publications in other languages 
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Table 20 – Research question - Odontogenic abscess in primary teeth 
 Odontogenic abscess in primary teeth  
Objective To assess the effects of systemic antibiotics (per os) provided with or without dental intervention (such as endodontic treatment, incision and drainage 

of a swelling, or extraction), with or without analgesics, for an odontogenic abscess with or without systemic involvement in primary teeth. 
Research questions A. Are systemic (per os) antibiotics beneficial or harmful in children who present with an odontogenic abscess with or without systemic involvement 

in primary teeth, whether or not in combination with dental treatment and whether or not in combination with analgesics?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit children who present with an odontogenic abscess in primary teeth with or without systemic involvement 
Exclusion criteria: medically compromised children, hospitalised children  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage, with or without any dental treatment and with or without any 
analgesic at any dosage  
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. placebo (or no antibiotic) with or without any dental treatment and with or without any analgesic at any dosage 
B. another antibiotic with or without any dental treatment and with or without any analgesic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcome:  
• Patient (parent)-reported pain (intensity/duration), patient (parent)-reported pain relief 
• Any serious adverse effects 
Important outcomes: 
• Patient-reported swelling 
• Clinician-reported measures of infection, such as swelling, temperature, trismus (reduced mouth opening), regional lymphadenopathy or cellulitis 
• Quality of life measurements 
Outcomes with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials, case-control studies, case series 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, cross-sectional studies, case reports, congress abstracts  
• Publications in other languages 
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Table 21 – Research question - Symptomatic irreversible pulpitis in permanent teeth 
 Symptomatic irreversible pulpitis  
Objective To evaluate the effects of systemic (per os) antibiotics on symptomatic irreversible pulpitis of permanent teeth awaiting dental treatment 
Research questions A. Are systemic (per os) antibiotics beneficial or harmful in patients who present with a single permanent tooth with symptomatic irreversible pulpitis, 

awaiting dental treatment?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients with a single permanent tooth with symptomatic irreversible pulpitis  
Exclusion criteria: medically compromised patients; if dental treatment (e.g. pulpectomy) is provided immediately  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage and any analgesic at any dosage prescribed in the acute 
preoperative phase of irreversible pulpitis 
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. Placebo and any analgesic, at any dosage 
B. Another antibiotic and any analgesic, at any dosage 
Exclusion criteria: none 

Outcomes Critical outcome:  
• Patient-reported pain (intensity/duration) and pain relief measured in the preoperative phase of irreversible pulpitis 
• Any serious adverse effects 
Important outcomes: 
• Quality of life measurements 
Outcomes with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish  
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 
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Table 22 – Research question - Symptomatic apical periodontitis in permanent teeth 
 Acute apical periodontitis (pain, pain to percussion and biting, widening of the periodontal ligament) 
Objective To assess the effects of systemic antibiotics provided with or without dental intervention (e.g. endodontic treatment), with or without analgesics, for 

symptomatic apical periodontitis in permanent teeth. 
Research questions A. Are systemic antibiotics beneficial or harmful in patients who present with a single permanent tooth with symptomatic apical periodontitis, whether 

or not in combination with dental treatment and whether or not in combination with analgesics?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients with a single permanent tooth with symptomatic apical periodontitis 
Exclusion criteria: medically compromised patients 

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage, with or without any dental treatment and with or without any 
analgesic at any dosage  
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. Placebo with or without any dental treatment and with or without any analgesic at any dosage 
B. Another antibiotic with or without any dental treatment and with or without any analgesic at any dosage  
Exclusion criteria: extraction of affected tooth 

Outcomes Critical outcome:  
• Patient-reported pain (intensity/duration), patient-reported percussion pain, patient-reported pain relief  
• Any serious adverse effects 
Important outcomes: 
• Incidence of postoperative endodontic flare-ups (people who returned with symptoms that necessitated further treatment) 
• Clinician-reported measures of infection, such as swelling, temperature, trismus (reduced mouth opening), regional lymphadenopathy or cellulitis 
• Patient-reported swelling 
• Quality of life measurements 
• Progression to abscess 
• Adverse events (not serious) 

Outcomes with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
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 Acute apical periodontitis (pain, pain to percussion and biting, widening of the periodontal ligament) 
• Publications in other languages 

Table 23 – Research question - Symptomatic acute apical abscess in permanent teeth 
 Acute apical abscess with or without systemic involvement  
Objective To assess the effects of systemic antibiotics provided with or without dental intervention (e.g. endodontic treatment, incision, drainage), with or without 

analgesics, for an acute apical abscess with or without systemic involvement in permanent teeth. 
Research questions A. Are systemic antibiotics beneficial or harmful in patients who present with an acute apical abscess with or without systemic involvement, whether 

or not in combination with dental treatment and whether or not in combination with analgesics?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients with an acute apical abscess with or without systemic involvement 
Exclusion criteria: medically compromised patients  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage, with or without any dental treatment and with or without any 
analgesic at any dosage  
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. Placebo with or without any dental treatment and with or without any analgesic at any dosage 
B. Another antibiotic with or without any dental treatment and with or without any analgesic at any dosage  
Exclusion criteria: extraction of affected tooth 

Outcomes Critical outcome:  
• Patient-reported pain (intensity/duration), patient-reported percussion pain, patient-reported pain relief 
• Any serious adverse effects 
Important outcomes: 
• Patient-reported swelling 
• Incidence of postoperative endodontic flare-ups (people who returned with symptoms that necessitated further treatment) 
• Clinician-reported measures of infection, such as swelling, temperature, trismus (reduced mouth opening), regional lymphadenopathy or cellulitis 
• Quality of life measurements 
Outcomes with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish 
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 Acute apical abscess with or without systemic involvement  
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 

Table 24 – Research question - Replantation of avulsed permanent teeth 
 Replantation of avulsed permanent teeth 
Objective To assess the effects of systemic antibiotics provided in case of replantation of an avulsed permanent tooth 
Research questions A. Are systemic antibiotics beneficial or harmful in case of replantation of an avulsed permanent tooth?  

B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients in whom an avulsed permanent tooth is replanted 
Exclusion criteria: medically compromised patients 

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage, with or without any analgesic at any dosage  
Exclusion criteria: locally applied antibiotics  

Comparator Inclusion criteria:  
A. No antibiotic or placebo with or without any analgesic at any dosage  
B. Another antibiotic with or without any analgesic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcome:  
• Tooth survival 
• Any serious adverse effects 
Important outcomes: 
• Periodontal ligament healing (may include proxy outcomes, such as extent of radiographic root resorption, infra-occlusion, tooth mobility)  
• Pulpal healing 
• Pain 
• Quality of life measurements (incl. aesthetics) 
• Other complications or adverse effects 
Outcomes with low importance: 
• Costs, dentist time, number of visits, time in dental chair, patient’s time off work/school 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials; prospective and retrospective cohort studies  
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 Replantation of avulsed permanent teeth 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 

Table 25 – Research question – Non-surgical treatment of aggressive periodontitis  
 Non-surgical periodontal treatment of aggressive periodontitis  

Objective To assess the effects of systemic antibiotics provided in combination with non-surgical periodontal treatment of aggressive periodontitis in the 
permanent dentition. 

Research questions A. Are systemic antibiotics beneficial or harmful in conjunction with the non-surgical treatment of aggressive periodontitis?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit adult patients with aggressive periodontitis having non-surgical periodontal treatment  
Exclusion criteria: medically compromised patients  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) and/or metronidazole (ATC code P01AB) at any dosage  
Exclusion criteria: locally applied antibiotics, probiotics  

Comparator Inclusion criteria:  
A. Placebo  
B. Another antibiotic  
Exclusion criteria: none 

Outcomes Critical outcome:  
• Tooth survival 
• Any serious adverse effects 
• Pocket closure (i.e. change from probing depth ≥ 4 mm to PD ≤ 3 mm) 
Important outcomes: 
• Clinical attachment level (CAL) 
• Probing depth (PD) 
• Residual pockets with PD ≥5 mm 
• Presence/absence of suppuration 
• Bleeding upon probing 
• Adverse events (not serious) 
• Quality of life measurements 
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 Non-surgical periodontal treatment of aggressive periodontitis  

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 

Table 26 – Research question – Periodontal abscess in the permanent dentition 
 Periodontal abscess with or without systemic involvement in the permanent dentition 
Objective To assess the effects of systemic antibiotics provided with or without dental intervention (such as periodontal scaling, surgical incision and drainage 

of a swelling, or extraction), with or without analgesics, for an acute periodontal abscess (incl. pericoronitis) with or without systemic involvement in 
the permanent dentition. 

Research questions A. Are systemic antibiotics beneficial or harmful in patients who present with an acute periodontal abscess (incl. pericoronitis) with or without systemic 
involvement, whether or not in combination with dental treatment and whether or not in combination with analgesics?  

B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients with an acute periodontal abscess (incl. pericoronitis) with or without systemic involvement 
Exclusion criteria: medically compromised patients  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) and/or metronidazold (ATC code P01AB) at any dosage, with or without any 
dental treatment and with or without any analgesic at any dosage  
Exclusion criteria: locally applied antibiotics, probiotics  

Comparator Inclusion criteria:  
A. No antibiotic or placebo with or without any dental treatment and with or without any analgesic at any dosage 
B. Another antibiotic with or without any dental treatment and with or without any analgesic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcome:  
• Tooth survival 
• Any serious adverse effects 
Important outcomes: 
• Patient-reported swelling, patient-reported pain (intensity/duration) 
• Tooth mobility 
• Incidence of postoperative flare-ups (people who returned with symptoms that necessitated further treatment) 
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 Periodontal abscess with or without systemic involvement in the permanent dentition 
• Periodontal probing depth 
• Suppuration 
• Quality of life measurements 
• Adverse events (not serious) 

Outcome with low importance: 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized and non-randomized controlled trials, case-control studies, cross-sectional studies, case series 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case reports, congress abstracts  
• Publications in other languages 

Table 27 – Research question – Dental implants 
 Dental implant placement 
Objective To assess the beneficial or harmful effects of systemic prophylactic antibiotics at dental implant placement. 
Research questions A. Are systemic prophylactic antibiotics beneficial or harmful in patients who have dental implants placed?  

B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit adult patients having dental implants placed 
Exclusion criteria: placement of implants into infected sites, medically compromised patients  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage  
Exclusion criteria: locally applied antibiotics, probiotics  

Comparator Inclusion criteria:  
A. No antibiotic or placebo  
B. Another antibiotic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcomes: 
• Implant failure 
• Any serious adverse effects  
• Postoperative infections 

Important outcomes: 
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 Dental implant placement 
• Prosthesis that could not be placed or prosthesis failure secondary to implant failures 
• Adverse events (not serious) 
• Quality of life measurements 
Outcomes with low importance 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 

Table 28 – Research question – Extraction of permanent teeth 
 Extraction of permanent teeth (third molars excluded) 
Objective To assess the beneficial or harmful effects of systemic antibiotics in combination with the extraction of permanent teeth (third molars excluded) 
Research questions A. Is the prophylactic administration of systemic antibiotics beneficial or harmful in patients who have permanent teeth extracted?  

B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: medically fit patients having a permanent tooth extracted (which is not a third molar) 
Exclusion criteria: medically compromised patients  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage  
Exclusion criteria: locally applied antibiotics, probiotics  

Comparator Inclusion criteria:  
A. No antibiotic or placebo  
B. Another antibiotic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcomes: 
• Post-surgical complications (e.g. alveolar osteitis (also known as dry socket), pain, fever, swelling, trismus) 
• Any serious adverse effects  
Important outcomes: 
• Quality of life measurements 
• Adverse events (not serious) 
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 Extraction of permanent teeth (third molars excluded) 
Outcomes with low importance 
• Type, dose, and frequency of medication required for pain relief 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case-control studies, cross-sectional studies, case series, case reports, congress abstracts  
• Publications in other languages 

Table 29 – Research question – Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  
 Antibiotic prophylaxis of infective endocarditis in patients at (high) risk undergoing dental procedures 
Objectives To assess whether prophylactic antibiotic administration, compared to no antibiotic administration or placebo, before invasive dental procedures in 

people at (high) risk of infective endocarditis influences mortality, serious illness or the incidence of endocarditis. 
To determine whether the effect of dental antibiotic prophylaxis differs in people with different cardiac conditions predisposing to increased risk of 
endocarditis, and in people undergoing different high-risk dental procedures. 

Research questions A. Are systemic prophylactic antibiotics beneficial or harmful in patients at (high) risk of infective endocarditis undergoing high-risk dental procedures?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: adults or children, or both, who are at (high) risk of infective endocarditis (e.g. congenital heart defects, a history of rheumatic fever, 
acquired valvular heart disease, prosthetic heart valves, history of endocarditis). 
The dental procedures which the patients may have undergone may include: supragingival and subgingival scaling of teeth, extensive restorations of 
teeth, endodontics, periodontal surgery, endodontic surgery, dental implant placement and oral surgery including dental extractions.  
Exclusion criteria: adults or children without risk factors, adults or children with pacemakers (and no other risk factors)  

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage  
Exclusion criteria: none 

Comparator Inclusion criteria:  
A. No antibiotic or placebo  
B. Another antibiotic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcomes: 
• Mortality  
• The development of endocarditis following any dental procedure in a defined time period 
• Serious adverse events 
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 Antibiotic prophylaxis of infective endocarditis in patients at (high) risk undergoing dental procedures 
Important outcomes: 
• Bacteraemia 
• Any other adverse events  

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials and controlled clinical trials (CCTs), cohort and case-control studies where suitably 

matched control or comparison groups have been studied, time-trend analyses 
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case reports, congress abstracts  
• Publications in other languages 

Table 30 – Research question – Antibiotic prophylaxis in patients with orthopaedic joint implants 
 Antibiotic prophylaxis in patients with orthopaedic joint prostheses undergoing dental procedures 
Objectives To assess whether prophylactic antibiotic administration, compared to placebo or no antibiotic administration, before dental procedures in patients 

with orthopaedic joint implants influences the incidence of (hematogenous) periprosthetic joint infections (HPJI). 

Research questions A. Are systemic prophylactic antibiotics beneficial or harmful in patients with orthopaedic joint implants undergoing dental procedures?  
B. If antibiotics are beneficial, which type, dosage and duration are the most effective? 

Population Inclusion criteria: patients with any orthopaedic joint prostheses undergoing dental procedures 
Exclusion criteria: patients without orthopaedic joint prosthesis undergoing dental procedures 

Intervention Inclusion criteria: any per os administered antibiotic (ATCc group J01) at any dosage  
Exclusion criteria: none 

Comparator Inclusion criteria:  
A. No antibiotic or placebo  
B. Another antibiotic at any dosage 
Exclusion criteria: none 

Outcomes Critical outcomes: 
• (Haematogenous) periprosthetic joint infections 
• Serious adverse events 
• Mortality  
Important outcomes: 
• Any other adverse events  
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 Antibiotic prophylaxis in patients with orthopaedic joint prostheses undergoing dental procedures 
• Cost implications of antibiotic provision for prophylaxis compared with the cost of care of those extra patients who develop (hematogenous) 

periprosthetic joint infections 

Study design Inclusion criteria:  
• Good-quality systematic reviews, randomized controlled trials and controlled clinical trials (CCTs), cohort and case-control studies (preferably 

where suitably matched control or comparison groups have been studied or results have been adjusted for important confounders).  
• Publications in Dutch, French, English, German and Spanish 
Exclusion criteria:  
• Narrative reviews, case reports, congress abstracts  
• Publications in other languages 
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APPENDIX 4. SEARCH FOR AND SELECTION OF CLINICAL GUIDELINES 
Appendix 4.1. Websites consulted for clinical guidelines 

Table 31 – Websites consulted for clinical practice guidelines 
Organisation Website 

Agence Française de Sécurité Sanitaire des Produits de Santé http://www.afssaps.fr/ 

Agency for healthcare research and quality (via the National Guideline Clearinghouse website) http://www.guideline.gov/ 

American Academy of Oral Medicine https://www.aaom.com 

American Academy of Oral Surgeons https://www.aaoms.org/practice-resources 
American Academy of Orthopedic Surgeons https://www.aaos.org/ 

American Academy of Pediatric Dentistry http://www.aapd.org/ 

American Academy of Periodontology https://www.perio.org/ 

American Association of Endodontists www.aae.org/colleagues 

American Dental Association https://www.ada.org/ 

American Heart Association https://professional.heart.org/professional/GuidelinesStatements/ 

Belgian Association for Endodontology and Traumatology https://www.baet.org/nl/ 

Belgische Academie voor Kindertandheelkunde - L’Académie Belge de Dentisterie Pédiatrique https://www.bapd.be/richtlijnen.php 

Belgisch Centrum voor Farmacotherapeutische Informatie https://www.bcfi.be/nl/ 

Belgische Commissie voor de Coördinatie van het Antibioticabeleid https://overlegorganen.gezondheid.belgie.be/nl/advies-en-
overlegorgaan/commissies/BAPCOC 

Belgische Vereniging Parodontologie http://www.parodontologie.be 

Canadian agency for drugs and technologies in health https://www.cadth.ca/ 

Cardiac Society of Australia and New Zealand https://www.csanz.edu.au/ 
Centers for disease control (CDC) https://www.cdc.gov/std/ 

European Academy of Paediatric Dentistry https://www.eapd.eu/ 

European Federation of Periodontology https://www.efp.org/ 

http://www.guideline.gov/
http://www.aapd.org/
https://www.ada.org/
https://professional.heart.org/professional/GuidelinesStatements/
https://www.cadth.ca/
https://www.csanz.edu.au/
https://www.cdc.gov/std/
https://www.efp.org/


 

146  Prescription of antibiotics in the dental office KCE Report 332 

 

Organisation Website 

European Society of Cardiology  https://www.escardio.org/Guidelines/Clinical-Practice-
Guidelines/Infective-Endocarditis-Guidelines-on-Prevention-Diagnosis-
and-Treatment-of 

European Society of Endodontology https://www.e-s-e.eu/index.html 

Faculty of General Dental Practice UK (FGDP(UK)) https://www.fgdp.org.uk/ 

Guideline International Network database http://www.g-i-n.net 

Haute autorité de la santé, France https://www.has-sante.fr/portail/jcms/fc_1249693/en/piliers 

Institut für qualität und wirtschaftlichkeit im gesundheitswesen https://www.iqwig.de/ 

International Association of Dental Traumatology https://www.iadt-dentaltrauma.org/ 

National Institute for Health and Care Excellence http://www.nice.org.uk/ 
Scottish Dental Clinical Effectiveness Programme (SDCEP) www.sdcep.org.uk/public-guidance/drug-prescribing 

La Société de Pathologie Infectieuse de Langue Française   http://www.infectiologie.com/fr/recherche.html 

Swedish Council on Health Technology Assessment http://www.sbu.se/en/ 

The Grey Literature Report http://www.greylit.org/ 
  

https://www.fgdp.org.uk/
https://www.has-sante.fr/portail/jcms/fc_1249693/en/piliers
https://www.iqwig.de/
http://www.nice.org.uk/
http://www.sbu.se/en/
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Appendix 4.2. Study flow for clinical guidelines 

Figure 15 – Selection of guidelines - study flow  
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Appendix 4.3. Excluded guidelines after full text assessment 

Appendix 4.3.1. General documents 
The search for guidelines (see Appendix 4.2) yielded 6 guidelines covering antibiotics in dentistry. Yet, based on full text assessment three documents were 
excluded (Table 32 and Table 33), and the remaining three were excluded based on the AGREE assessment (Table 63). 

Table 32 – Excluded guidelines (retrieved through Medline and Embase) and the reason for exclusion 
Year Publication Reason for exclusion 

2002 Agence Francais de Securite Sanitaire des Produits de S. [Antibiotic prescription in odontology and 
stomatology: recommendations and indications]. Rev Stomatol Chir Maxillofac. 2002 Dec;103(6):352-
68. 

Replaced by a more recent version 

Table 33 – Excluded guidelines (retrieved through website search) and the reason for exclusion 
Year Publication Reason for exclusion 

2012 Agence francaise de securite sanitaire des produits de sante A. Prescription of antibiotics for oral and 
dental care. Medecine et Maladies Infectieuses. 2012 May;42(5):193-202. 

Double 

2012 Belgische Commissie voor de Coördinatie van het Antibioticabeleid (BAPCOC). Belgische gids voor 
anti-infectieuze behandeling in de ambulante praktijk. 2012. 

Update in progress (expected fall 2019) 

Appendix 4.3.2. Symptomatic irreversible pulpitis in primary teeth 
The search for guidelines (see Appendix 4.2) yielded 8 guidelines (4 were found through the grey search) covering antibiotics in paedodontics. Yet, based on 
full text assessment six documents were excluded (Table 34), and the seventh was excluded based on the AGREE assessment (Table 63). 

Table 34 – Paedodontic indications - Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

2019 American Academy of Pediatric Dentistry. Use of Antibiotic Therapy for Pediatric Dental Patients Cannot be considered as guideline 
2014 American Academy of Pediatric Dentistry. Guideline on Use of Antibiotic Therapy for Pediatric Dental 

Patients. Clinical Practice Guidelines. Pediatr Dent. 2014;37(6):289-291. 
Replaced by a more recent version 

2014 American Academy of Pediatric Dentistry. Use of Antibiotic Therapy for Pediatric Dental Patients. 
Recommendations Best Practices. Pediatr Dent. 2014;39(6):371-3 

Replaced by a more recent version 



 

KCE Report 332 Prescription of antibiotics in the dental office 149 

 

Year Publication Reason for exclusion 

2008 American Academy on Pediatric Dentistry Council on Clinical A. Guideline on appropriate use of 
antibiotic therapy for pediatric dental patients. Pediatr Dent. 2008;30(7 Suppl):212-4. 

Replaced by a more recent version 

2006 Palmer NO. Pharmaceutical prescribing for children. Part 3. Antibiotic prescribing for children with 
odontogenic infections. Prim Dent Care. 2006 Jan;13(1):31-5. 

Cannot be considered as guideline 

2005 American Academy of Pediatric Dentistry Council on Clinical A. Guideline on appropriate use of 
antibiotic therapy for pediatric dental patients. Pediatr Dent. 2005;27(7 Suppl):165-7. 

Replaced by a more recent version 

2004 American Academy of Pediatric Dentistry. Clinical guideline on appropriate use of antibiotic therapy. 
Pediatr Dent. 2004;26(7 Suppl):140-1. 

Replaced by a more recent version 

Appendix 4.3.3. Odontogenic abscess in primary teeth 
See Appendix 4.3.2. 

Appendix 4.3.4. Symptomatic irreversible pulpitis in permanent teeth 
The search for guidelines (see Appendix 4.2) yielded 5 guidelines covering antibiotics in endodontics. Yet, based on full text assessment three documents were 
excluded (Table 35), another two were excluded based on the quality assessment by AGREE (Table 63). 

Table 35 – Endodontic indications - Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Lockhart PB, Tampi MP, Abt E, Aminoshariae A, Durkin MJ, Fouad AF, et al. Evidence-based clinical 
practice guideline on antibiotic use for the urgent management of pulpal- and periapical-related dental 
pain and intraoral swelling: A report from the American Dental Association. J Am Dent Assoc. 
2019;150(11):906-21 e12. 

Included RCT also included in included 
systematic review 

2017 AAE Position Statement: AAE Guidance on the Use of Systemic Antibiotics in Endodontics. J Endod. 
2017 Sep;43(9):1409-13.  

Double (also found through grey 
search) 

2012 American Association of Endodontists. Colleagues for Excellence, Winter 2012. Use and Abuse of 
Antibiotics 

Cannot be considered as guideline 

Appendix 4.3.5. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 
See Appendix 4.3.4. 
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Appendix 4.3.6. Replantation of avulsed permanent teeth 
The search for guidelines (see Appendix 4.2) yielded 3 guidelines covering antibiotics in dental traumatology and one guideline on endodontics in general but 
with a section on replantation of avulsed teeth (Segura Egea 2018).111 Yet, based on full text assessment two documents were excluded (Table 36) and the 
other were excluded based on the quality assessment by AGREE (Table 63). 

Table 36 – Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

2016 American Academy of Pediatric Dentistry. Guidelines for the Management of Traumatic Dental Injuries: 
2. Avulsion of Permanent Teeth. 

Reprint of guideline issued in 2012 (and 
excluded based on AGREE) 

2016 International Association of Dental Traumatology Guidelines for the Management of Traumatic Dental 
Injuries: 2. Avulsion of Permanent Teeth.  

Reprint of guideline issued in 2012 (and 
excluded based on AGREE) 

Appendix 4.3.7. Non-surgical treatment of aggressive periodontitis  
The search for guidelines (see Appendix 4.2) yielded 1 guideline on the use of antibiotics in periodontics, but based on the AGREE assessment the document 
was excluded (Table 63). 

Appendix 4.3.8. Periodontal abscess in the permanent dentition 
The search for guidelines (see Appendix 4.2) yielded no guidelines on the use of antibiotics in periodontal abscesses around natural teeth.  

Appendix 4.3.9. Dental implants 
The search for guidelines (see Appendix 4.2) yielded 1 guideline on the prophylactic use of antibiotics in implant placement. But after full text assessment, the 
document was excluded (Table 37). 

Table 37 – Dental implant placement - Excluded guideline and the reason for exclusion 
Year Publication Reason for exclusion 

2018 Park J, Tennant M, Walsh LJ, Kruger E. Is there a consensus on antibiotic usage for dental implant 
placement in healthy patients? Aust Dent J. 2018 Mar;63(1):25-33. 

Vague formulation of in- and exclusion 
criteria; unclear quality assessment; 
vague search strategy 
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Appendix 4.3.10. Extraction of permanent teeth 
The search for guidelines (see Appendix 4.2) yielded no guidelines on the prophylactic use of antibiotics in permanent tooth extraction. 

Appendix 4.3.11. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  
The search for guidelines (see Appendix 4.2) yielded 9 guidelines (6 through the search in Medline and Embase and 3 through website search) covering 
antibiotic prophylaxis in general. Based on full text assessment, all documents were excluded (Table 38).  

In addition, 14 and 8 guidelines dedicated to antibiotic prophylaxis in patients with orthopaedic implants undergoing dental procedures, were identified in the 
literature search (Medline and Embase) and the dedicated websites, respectively. Based on full text screening, 17 of these documents were excluded (Table 
39). The quality of 5 documents was assessed with the AGREE II assessment tool (see Appendix 8.2). 

Table 38 – Antibiotic prophylaxis in general - Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

Expected fall 2019 Systemische perioperative Antibiotikaprophylaxe bei elektiven Eingriffen im Zahn-, Mund-, Kiefer- 
(ZMK) und im Mund-, Kiefer und Gesichts- (MKG) Bereich. S2e-LL (DGMKG) 

No full text available (The Deutsche 
Gesellschaft für Mund-, Kiefer- und 
Gesichtschirurgie (DGMKG) was 
contacted in November 2019, but to no 
avail) 

2017 American Academy of Pediatric Dentistry. Antibiotic Prophylaxis for Dental Patients at Risk for Infection. 
Pediatr Dent. 2017;39(6):374-9. 

Narrative review 

2017 American Academy of Pediatric Dentistry. Antibiotic Prophylaxis for Dental Patients at Risk for Infection. 
Pediatr Dent. 2017;39(6):374-9. 

Double (retrieved through Medline & 
Embase search) 

2016 American Academy of Pediatric Dentistry. Guideline on Antibiotic Prophylaxis for Dental Patients at 
Risk for Infection. Pediatr Dent. 2016;38(6):328-333. 

Update available 

2014 Profylactisch gebruik van antibiotica in de tandheelkunde: recente aanbevelingen. Folia 
Pharmacotherapeutica. 2014 Juli-Augustus;41(7):55-8. 

Cannot be considered a guideline 

2008 American Academy of Pediatric Dentistry. Guideline on Antibiotic Prophylaxis for Dental Patients at 
Risk for Infection. Pediatr Dent. 2008;30(7):215-8. 

Update available 

2005 American Academy of Pediatric Dentistry. Guideline on Antibiotic Prophylaxis for Dental Patients at 
Risk for Infection. Pediatr Dent. 2005;27(7):168-9. 

Update available 

2004 American Academy of Pediatric Dentistry. Clinical guideline on antibiotic prophylaxis for patients at risk. 
Pediatr Dent. 2004;26(7):142-3. 

Update available 



 

152  Prescription of antibiotics in the dental office KCE Report 332 

 

Year Publication Reason for exclusion 

2000 Tong DC, Rothwell BR. Antibiotic prophylaxis in dentistry: a review and practice recommendations. J 
Am Dent Assoc. 2000 Mar;131(3):366-74. 

Replaced by a more recent version 

Table 39 – Infective endocarditis - Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Duval X, Millot S, Tubiana S, Iung B. Prévention de l’endocardite infectieuse (Prevention of Infective 
endocarditis). Presse Med. 2019 May;48(5):556-62. 

Cannot be considered as guideline 

2017 Chambers JB, Thornhill MH, Dyer M, Shanson D. A change in the NICE guidelines on antibiotic 
prophylaxis: British Heart Valve Society update. BJGP open. 2017 Mar 15;1(1):bjgpopen17X100593. 

Cannot be considered as guideline 

2017 Robinson AN, Tambyah PA. Infective endocarditis - An update for dental surgeons. Singapore Dent J. 
2017 12;38:2-7. 

Cannot be considered as guideline 

2017 Taubert KA, Wilson W. Is endocarditis prophylaxis for dental procedures necessary? Heart Asia. 
2017;9(1):63-7. 

Cannot be considered as guideline 

2016 Thornhill MH, Dayer M, Lockhart PB, McGurk M, Shanson D, Prendergast B, et al. Guidelines on 
prophylaxis to prevent infective endocarditis. Br Dent J. 2016 Jan 22;220(2):51-6. 

Cannot be considered as guideline 

2016 Baltimore RS, Gewitz M, Baddour LM, Beerman LB, Jackson MA, Lockhart PB, et al. Infective 
Endocarditis in Childhood: 2015 Update: A Scientific Statement From the American Heart Association. 
Circulation. 2015 Oct 13;132(15):1487-515. 

Cannot be considered as guideline 

2009 Brooks N. Prophylactic antibiotic treatment to prevent infective endocarditis: new guidance from the 
National Institute for Health and Clinical Excellence. Heart. 2009 May;95(9):774-80. 

Cannot be considered as guideline 

2008 Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM, Levison M, et al. Prevention of infective 
endocarditis: guidelines from the American Heart Association: a guideline from the American Heart 
Association Rheumatic Fever, Endocarditis and Kawasaki Disease Committee, Council on 
Cardiovascular Disease in the Young, and the Council on Clinical Cardiology, Council on 
Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research 
Interdisciplinary Working Group. J Am Dent Assoc. 2008 Jan;139 Suppl:3S-24S. 

Replaced by a more recent version 

2008 Centre for Clinical Practice at NICE. Prophylaxis against infective endocarditis: antimicrobial 
prophylaxis against infective endocarditis in adults and children undergoing interventional procedures. 
National Institute for Health and Clinical Excellence (UK). 2008 03;03:03. 

Replaced by a more recent version 

2008 Nishimura RA, Carabello BA, Faxon DP, Freed MD, Lytle BW, O'Gara PT, et al. ACC/AHA 2008 
Guideline update on valvular heart disease: focused update on infective endocarditis: a report of the 
American College of Cardiology/American Heart Association Task Force on Practice Guidelines 

Replaced by a more recent version 
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Year Publication Reason for exclusion 

endorsed by the Society of Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography 
and Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 2008 Aug 19;52(8):676-85. 

2008 Nishimura RA, Carabello BA, Faxon DP, Freed MD, Lytle BW, O'Gara PT, et al. ACC/AHA 2008 
Guideline update on valvular heart disease: focused update on infective endocarditis: a report of the 
American College of Cardiology/American Heart Association Task Force on Practice Guidelines 
endorsed by the Society of Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography 
and Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 2008 Aug 19;52(8):676-85. 

Double (retrieved through Medline & 
Embase search) 

2007 American Heart Association. Prevention of Infective Endocarditis.  Replaced by a more recent version 
2007 Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM, Levison M, et al. Prevention of infective 

endocarditis: guidelines from the American Heart Association: a guideline from the American Heart 
Association Rheumatic Fever, Endocarditis and Kawasaki Disease Committee, Council on 
Cardiovascular Disease in the Young, and the Council on Clinical Cardiology, Council on 
Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research 
Interdisciplinary Working Group. J Am Dent Assoc. 2007 Jun;138(6):739-45, 47-60. 

Replaced by a more recent version 

2007 Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM, Levison M, et al. Prevention of infective 
endocarditis: guidelines from the American Heart Association: a guideline from the American Heart 
Association Rheumatic Fever, Endocarditis and Kawasaki Disease Committee, Council on 
Cardiovascular Disease in the Young, and the Council on Clinical Cardiology, Council on 
Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research 
Interdisciplinary Working Group.Circulation. 2007;116:1736-1754 

Double (retrieved through Medline & 
Embase search) 

2005 Danchin N, Duval X, Leport C. Prophylaxis of infective endocarditis: French recommendations 2002. 
Heart. 2005 Jun;91(6):715-8. 

Summary of a guideline 

2002 Vildé JL, Chidiac C, Byl B, Choutet P, Leport C, Luciani J, et al. Prophylaxis of infective endocarditis: 
Revision of the March 1992 French consensus conference. French recommendations 2002. Medecine 
et Maladies Infectieuses. 2002;32(10):528-86. 

Outdated 

2002 van der Meer JT, Endocarditis profylaxe commissie van de Nederlandse H. [Guidelines for endocarditis 
prevention revised by the Netherlands Heart Foundation]. Ned Tijdschr Tandheelkd. 2002 
Dec;109(12):490-3. 

Outdated 
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Appendix 4.3.12. Antibiotic prophylaxis in patients with orthopaedic joint implants 
The search for guidelines (see Appendix 4.2) yielded 9 guidelines (6 through the search in Medline and Embase and 3 through website search) covering 
antibiotic prophylaxis in general. Based on full text assessment, all documents were excluded (Table 38).  

In addition, 13 guidelines dedicated to antibiotic prophylaxis in patients with orthopaedic joint implants undergoing dental procedures, were identified in the 
literature search (Medline and Embase) and the consulted websites. Based on full text screening, 11 of these documents were excluded (Table 40). 

Table 40 – Patients with orthopaedic joint implants undergoing dental procedures - Excluded guidelines and the reason for exclusion 
Year Publication Reason for exclusion 

2017 Quinn RH, Murray JN, Pezold R, Sevarino KS. Management of Patients with Orthopaedic Implants 
Undergoing Dental Procedures. J Am Acad Orthop Surg. 2017 Jul;25(7):e138-e41. 

Cannot be considered as guideline 

2016 Canadian agency for drugs and technologies in health (CADTH). Antibiotic Prophylaxis in Patients with 
Orthopedic Implants Undergoing Dental Procedures.  

Duplicate (identified in literature search 
for SR) 

2015 Alao U, Pydisetty R, Sandiford NA. Antibiotic prophylaxis during dental procedures in patients with in 
situ lower limb prosthetic joints. Eur. 2015 Feb;25(2):217-20. 

Cannot be considered as guideline 

2015 American Academy of Orthopedic Surgeons Appropriate Use Criteria For the Management of Patients 
with Orthopaedic Implants Undergoing Dental Procedures 

No transparent update of the literature 
search 

2015 American Dental Association. The use of prophylactic antibiotics prior to dental procedures in patients 
with prosthetic joints. Evidence-based clinical practice guideline for dental practitioners—a report of the 
American Dental Association Council on Scientific Affairs. 

Double (retrieved through Medline & 
Embase search) 

2015 Sollecito TP, Abt E, Lockhart PB, Truelove E, Paumier TM, Tracy SL, et al. The use of prophylactic 
antibiotics prior to dental procedures in patients with prosthetic joints: Evidence-based clinical practice 
guideline for dental practitioners--a report of the American Dental Association Council on Scientific 
Affairs. J Am Dent Assoc. 2015 Jan;146(1):11-6.e8. 

No transparent update of the literature 
search 

2013 Canadian agency for drugs and technologies in health. Antibiotic Prophylaxis for Patients with Cardiac 
or Orthopedic Implants undergoing Dental Procedures: A Review of the Clinical Effectiveness and 
Guidelines. 

Update available 

2013 Watters W, 3rd, Rethman MP, Hanson NB, Abt E, Anderson PA, Carroll KC, et al. Prevention of 
Orthopaedic Implant Infection in Patients Undergoing Dental Procedures. J Am Acad Orthop Surg. 2013 
Mar;21(3):180-9. 

Summary of a guideline  

2010 Little JW, Jacobson JJ, Lockhart PB, American Academy of Oral M. The dental treatment of patients 
with joint replacements: a position paper from the American Academy of Oral Medicine. J Am Dent 
Assoc. 2010 Jun;141(6):667-71. 

Cannot be considered as guideline 
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Year Publication Reason for exclusion 

2003 American Dental Association, American Academy of Orthopedic Surgeons. Antibiotic prophylaxis for 
dental patients with total joint replacements. J Am Dent Assoc 2003;134(7):895-9. 

Update available 

2003 New Zealand Dental A. NZDA code of practice: Antibiotic prophylaxis for dental treatment of patients 
with prosthetic joint replacements (adopted March 2003). N Z Dent J. 2003 Sep;99(3):63-4. 

No full text available 
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APPENDIX 5. SEARCH FOR AND 
SELECTION OF SYSTEMATIC 
REVIEWS 

Appendix 5.1. Study flow for systematic reviews 

Appendix 5.1.1. Symptomatic irreversible pulpitis in primary teeth 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which no reviews were selected for 
this indication.  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - August 2019) specifically developed for this 
research question, yielded 30 records (Figure 16). Based on title and 
abstract assessment, all records were excluded. 

 

 

Figure 16 – Symptomatic irreversible pulpitis in primary teeth – 
Selection of SRs - Study flow 
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Appendix 5.1.2. Odontogenic abscess in primary teeth 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 4 reviews were selected for this 
indication. However, based on full text evaluation, all were excluded (Table 
41). 

As it was envisaged that the number of articles published on this topic would 
be low, the search specifically developed for this research question (in 
MEDLINE, PreMedline, Embase and the Cochrane databases) was 
performed without study design filter and run from 1948 until September 
2019. This search yielded 357 records. Hand searching yielded 3 additional 
manuscripts. Overall, 303 records were excluded based on title and abstract 
screening (Figure 17). Eight full text documents were assessed for eligibility, 
but none were considered eligible (Table 55). 

Figure 17 – Odontogenic abscess in primary teeth – Selection of 
studies - Study flow  
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Appendix 5.1.3. Symptomatic irreversible pulpitis in permanent 
teeth 

In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 10 reviews were selected for 
this indication (3 on endodontics in general and 7 on pulpitis). The search 
for systematic reviews in MEDLINE, PreMedline, Embase and the Cochrane 
databases (2000 - August 2019) specifically developed for this research 
question, yielded 30 records (Figure 18). After de-duplication, 33 reviews 
were screened based on title and abstract, of which 23 were excluded. In 
total 10 full text articles were assessed for eligibility: 3 covered antibiotics 
applied in endodontics in general and 7 covered pulpitis in permanent teeth. 
Based on the full text evaluation, 9 reviews were excluded (Table 42, Table 
43) and 1 was kept.93 

 

Figure 18 – Symptomatic irreversible pulpitis in permanent teeth – 
Selection of SRs - Study flow  
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Appendix 5.1.4. Symptomatic apical periodontitis and acute apical 
abscess in permanent teeth 

In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which eight reviews were selected for 
this indication (3 on endodontics in general and 5 on acute apical 
periodontitis and acute apical abscess with or without systemic 
involvement). 

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - August 2019) specifically developed for this 
research question, yielded 102 records (Figure 19). During the development 
of the chapter, one additional SR with a more recent publication date was 
identified through hand searching.119 After de-duplication 101 were 
screened on title and abstract, of which 92 were excluded. Nine full texts 
were assessed on eligibility. Based on full text evaluation, eight reviews 
were excluded and one was selected (see Table 44). 

Figure 19 – Symptomatic apical periodontitis and acute apical abscess 
– Selection of SRs - Study flow  
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Appendix 5.1.5. Replantation of avulsed permanent teeth 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 3 reviews were selected for this 
indication.  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - August 2019) specifically developed for this 
research question, yielded 100 records (Figure 20). After de-duplication, 99 
reviews were screened based on title and abstract, of which 91 were 
excluded. In total 8 full text articles were assessed for eligibility. Based on 
the full text evaluation, 7 reviews were excluded (Table 45) and 1 was 
included.124 

Figure 20 – Replantation of avulsed permanent teeth – Selection of SRs 
- Study flow  
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Appendix 5.1.6. Non-surgical treatment of aggressive periodontitis  
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 27 reviews were selected for 
this indication.  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - November 2019) specifically developed for 
this research question, yielded 37 records (Figure 21). One additional 
manuscript in preparation was confidentially forwarded by one of the experts 
as it was not accepted for publication yet at the time of development of this 
chapter.142 After de-duplication, 51 reviews were screened based on title 
and abstract, of which 22 were excluded. Twenty-nine full text articles were 
assessed for eligibility. Based on full text evaluation, 28 reviews were 
excluded (Table 46) and 1 was kept. 

Figure 21 – Aggressive periodontitis – Selection of SRs - Study flow 
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Appendix 5.1.7. Periodontal abscess in the permanent dentition 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 1 review was selected for this 
indication. 

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - November 2019) specifically developed for 
this research question, yielded 14 records (Figure 22). The list of records 
was amended with an additional manuscript identified through hand 
searching, leading to 2 additional records identified through other sources 
(1 from the scoping search and 1 from hand searching). After de-duplication, 
13 reviews were screened based on title and abstract, of which 10 were 
excluded. Three full text documents were assessed for eligibility. Based on 
full text evaluation, these reviews were excluded (Table 47). 

Figure 22 – Periodontal abscesses around natural teeth – Selection of 
SRs - Study flow 
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Appendix 5.1.8. Dental implants 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 24 reviews were selected for 
this indication (Figure 23). 

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - August 2019) specifically developed for this 
research question, yielded 110 records. After de-duplication, 109 reviews 
were screened based on title and abstract, of which 85 were excluded. In 
total 24 full text articles were assessed for eligibility. Based on full text 
evaluation, 20 reviews were excluded (Table 48) and 4 were kept.  

Figure 23 – Dental implant placement – Selection of SRs - Study flow 
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Appendix 5.1.9. Extraction of permanent teeth 
In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 5 reviews were selected for this 
indication (Figure 24).  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - October 2019) specifically developed for 
this research question, yielded 102 records. After de-duplication, 95 reviews 
were screened based on title and abstract, of which 87 were excluded. Eight 
full text articles were assessed for eligibility. Based on full text evaluation, 7 
reviews were excluded (Table 49) and 1 was kept. 

Figure 24 – Extraction of permanent teeth – Selection of SRs - Study 
flow 
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Appendix 5.1.10. Antibiotic prophylaxis in patients at (high) risk of 
infective endocarditis  

In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 7 reviews (of which 3 general) 
were selected for this indication.  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - September 2019) specifically developed 
for this research question, yielded 75 records (Figure 25). An additional 
systematic review was identified in the search for other (primary) studies.218 
After de-duplication, 75 reviews were screened based on title and abstract, 
of which 60 were excluded. In total 15 full text articles were assessed for 
eligibility. Based on full text evaluation, 8 reviews were excluded (see Table 
50 and Table 51 for the reasons for exclusion) and 7 were included.  

Figure 25 – Infective endocarditis – Selection of SRs - Study flow  
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Appendix 5.1.11. Antibiotic prophylaxis in patients with orthopaedic 
joint implants 

In the scoping phase of the study, a search for systematic reviews (2000 - 
June 2019) was performed in the following databases: MEDLINE (including 
PreMedline), Embase and the Cochrane Database of Systematic Reviews 
(CDSR), the Health Technology Assessment Database (CLIB HTA), and the 
Database of Abstracts of Reviews of Effects (DARE). Overall, 648 potentially 
relevant references were identified, of which 5 reviews (of which 3 general) 
were selected for this indication.  

The search for systematic reviews in MEDLINE, PreMedline, Embase and 
the Cochrane databases (2000 - September 2019) specifically developed 
for this research question, yielded 31 records (Figure 26). After de-
duplication, 33 reviews were screened based on title and abstract, of which 
25 were excluded. Based on full text evaluation, 6 reviews were excluded 
(Table 50, Table 52) and 2 were kept. 

Figure 26 – Orthopaedic joint implants – Selection of SRs - Study flow 
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Appendix 5.2. Excluded reviews after full text assessment 

Appendix 5.2.1. Odontogenic abscess in primary teeth 

Table 41 – Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2018 Dar-Odeh N, Fadel HT, Abu-Hammad S, Abdeljawad R, Abu-Hammad OA. Antibiotic Prescribing for 
Oro-Facial Infections in the Paediatric Outpatient: A Review. Antibiotics (Basel). 2018 Apr 25;7(2):25. 

Only one indication partially covered 
and based on doubtful literature search 

2018 Sivakumar N, Anupam S, Kumar MS. Prescription of metronidazole in paediatric dentistry-an evidence 
based approach. Journal of Clinical and Diagnostic Research. 2018;12(12):8-11. 

Covers only partially indication of 
interest 

2017 American Academy of Pediatric Dentistry. Use of Antibiotic Therapy for Pediatric Dental Patients. 
Pediatr Dent. 2017 Sep 15;39(6):371-3. 

Narrative review 

2016 American Academy of Pediatric Dentistry. Guideline on Use of Antibiotic Therapy for Pediatric Dental 
Patients. Pediatr Dent. 2016 Oct;38(6):325-7. 

Replaced by a more recent version 

Appendix 5.2.2. Symptomatic irreversible pulpitis in permanent teeth 

Table 42 – Endodontic indications (general) - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2018 Segura-Egea JJ, Gould K, Sen BH, Jonasson P, Cotti E, Mazzoni A, et al. European Society of 
Endodontology position statement: the use of antibiotics in endodontics. Int Endod J. 2018 Jan;51(1):20-
5. 

Duplicate of guideline issued by ESE 
(assessed with AGREE) 

2016 Aminoshariae A, Kulild JC. Evidence-based recommendations for antibiotic usage to treat endodontic 
infections and pain: A systematic review of randomized controlled trials. J Am Dent Assoc. 2016 
Mar;147(3):186-91.  

Included RCT also included in more 
recent systematic review of Agnihotry et 
al. (2019) 

2000 Longman LP, Preston AJ, Martin MV, Wilson NH. Endodontics in the adult patient: the role of 
antibiotics. J Dent (Shiraz). 2000 Nov;28(8):539-48. 

Narrative review 
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Table 43 – Symptomatic irreversible pulpitis in permanent teeth - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2016 Agnihotry A, Fedorowicz Z, van Zuuren EJ, Farman AG, Al-Langawi JH. Antibiotic use for irreversible 
pulpitis. Cochrane Database Syst Rev. 2016 Feb 
17;2:CD004969.(doi):10.1002/14651858.CD004969.pub4. 

Replaced by a more recent version 
(Agnihotry 2019) 

2014 George R. Insufficient evidence to assess the effectiveness of antibiotics for irreversible pulpitis. Evid. 
2014 Mar;15(1):10-1. 

Summary of another (systematic) 
review 

2013 Fedorowicz Z, van Zuuren EJ, Farman AG, Agnihotry A, Al-Langawi JH. Antibiotic use for irreversible 
pulpitis. Cochrane Database Syst Rev. 2013 Dec 19(12):CD004969. 

Replaced by a more recent version 
(Agnihotry 2019) 

2006 Keenan JV, Farman AG, Fedorowicz Z, Newton JT. A Cochrane systematic review finds no evidence to 
support the use of antibiotics for pain relief in irreversible pulpitis. J Endod. 2006 Feb;32(2):87-92. 

Summary of another (systematic) 
review 

2005 Keenan JV, Farman AG, Fedorowicz Z, Newton JT. Antibiotic use for irreversible pulpitis. Cochrane 
Database Syst Rev. 2005 Apr 18(2):CD004969. 

Replaced by a more recent version 
(Agnihotry 2019) 

2005 Sutherland S. Antibiotics do not reduce toothache caused by irreversible pulpitis. Are systematic 
antibiotics effective in providing pain relief in people who have irreversible pulpitis? Evid. 2005;6(3):67. 

Summary of another (systematic) 
review 

Appendix 5.2.3. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Table 44 – Symptomatic apical periodontitis and acute apical abscess - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Tampi MP, Pilcher L, Urquhart O, Kennedy E, O'Brien KK, Lockhart PB, et al. Antibiotics for the urgent 
management of symptomatic irreversible pulpitis, symptomatic apical periodontitis, and localized acute 
apical abscess: Systematic review and meta-analysis-a report of the American Dental Association. J 
Am Dent Assoc. 2019;150(12):e179-e216. 

Included also non placebo-controlled in 
the analysis  

2014 Cope A, Francis N, Wood F, Mann MK, Chestnutt IG. Systemic antibiotics for symptomatic apical 
periodontitis and acute apical abscess in adults. Cochrane Database Syst Rev. 2014 Jun 
26(6):CD010136. 

Replaced by a more recent version 

2014 Veitz-Keenan A, De Bartolo AM. Insufficient evidence of the effect of systemic antibiotics on adults with 
symptomatic apical periodontitis or acute apical abscess. Evid. 2014 Dec;15(4):104-5. 

Summary of another (systematic) 
review (rewrite) 

2003 Matthews DC, Sutherland S, Basrani B. Emergency management of acute apical abscesses in the 
permanent dentition: a systematic review of the literature. J Can Dent Assoc. 2003 Nov;69(10):660. 

Included placebo-controlled primary 
studies also included in more recent 
systematic review of Cope et al. (2018); 
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Year Publication Reason for exclusion 

additional RCTs compared one 
antibiotic with another antibiotic c 

2003 Sutherland S, Matthews DC. Emergency management of acute apical periodontitis in the permanent 
dentition: a systematic review of the literature. J Can Dent Assoc. 2003 Mar;69(3):160. 

Included RCT on antibiotics in 
symptomatic irreversible pulpitis 

Appendix 5.2.4. Replantation of avulsed permanent teeth 

Table 45 – Replantation of avulsed permanent teeth - Excluded SR and the reason for exclusion 
Year Publication Reason for exclusion 

2018 Segura-Egea JJ, Gould K, Sen BH, Jonasson P, Cotti E, Mazzoni A, et al. European Society of 
Endodontology position statement: the use of antibiotics in endodontics. Int Endod J. (2018) 
Jan;51(1):20-5. 

Duplicate of guideline issued by ESE 
(and excluded based on AGREE) 

2016 Andersson, L.; Andreasen, J. O.; Day, P.; Heithersay, G.; Trope, M.; DiAngelis, A. J. et al. Guidelines 
for the Management of Traumatic Dental Injuries: 2. Avulsion of Permanent Teeth. Pediatr Dent (2016) 
Volume 38(6):369-376 

Reprint of guideline issued in 2012 (and 
excluded based on AGREE) 

2012 Andersson, L.; Andreasen, J. O.; Day, P.; et al. International Association of Dental Traumatology 
guidelines for the management of traumatic dental injuries: 2. Avulsion of permanent teeth Dent 
Traumatol (2012) Volume 28, Issue 2, pp. 88-96 

Guideline already identified in the 
guideline search (excluded based on 
AGREE) 

2010 Day P, Duggal M. Interventions for treating traumatised permanent front teeth: avulsed (knocked out) 
and replanted. Cochrane Database Syst Rev. 2010 Jan 20(1) 

Update exists 

2009 Evans D. Prescribing systemic antibiotics when replanting avulsed teeth. Evidence-Based Dentistry 
(2009) 10, 103.  

Summary of Hinckfuss et al., 2009 

2009 Hinckfuss SE, Messer LB. An evidence-based assessment of the clinical guidelines for replanted 
avulsed teeth. Part II: prescription of systemic antibiotics. Dent Traumatol. 2009 Apr;25(2):158-64. 

No info on search date and search 
strategy, no quality assessment of the 
included studies 

2007 Flores, M. T.; Andersson, L.; Andreasen, J. O. et al. Guidelines for the management of traumatic dental 
injuries. II. Avulsion of permanent teeth. Dent Traumatol (2007) Volume 23, Issue 3, pp. 130 

Update exists 



 

170  Prescription of antibiotics in the dental office KCE Report 332 

 

Appendix 5.2.5. Non-surgical treatment of aggressive periodontitis  

Table 46 – Aggressive periodontitis - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Martín-Cabezas R, Huck O. No evidence to support benefit of 14-day courses of amoxicillin-plus-
metronidazole as adjunct to non-surgical periodontal treatment at three months. Evid Based Dent. 2019 
Mar;20(1):16-17. doi: 10.1038/s41432-019-0013-x. 

Commentary on McGowan et al., 2018 
 

2018 McGowan K, McGowan T, Ivanovski S. Optimal dose and duration of amoxicillin-plus-metronidazole as 
an adjunct to non-surgical periodontal therapy: A systematic review and meta-analysis of randomized, 
placebo-controlled trials. J Clin Periodontol. 2018 Jan;45(1):56-67.  

No separate outcomes for chronic and 
aggressive periodontitis 

2018 Wang JC. The Use of Amoxicillin (500 Mg) Plus Metronidazole (500 Mg) for 7 Days Adds Adjunctive 
Benefits for Nonsurgical Periodontal Therapy, but Limited Evidence Supports Higher/Longer Dose. J 
Evid Based Dent Pract. 2018 Sep;18(3):249-251.  

Summary of McGowan et al., 2018 

2017 O'Rourke VJ. Azithromycin as an adjunct to non-surgical periodontal therapy: a systematic review.  
Aust Dent J. 2017 Mar;62(1):14-22.  

In- and exclusion criteria not clearly 
formulated; no quality assessment of 
included studies 

2016 Dakic A, Boillot A, Colliot C, Carra MC, Czernichow S, Bouchard P. Detection of Porphyromonas 
gingivalis and Aggregatibacter actinomycetemcomitans after Systemic Administration of Amoxicillin 
Plus Metronidazole as an Adjunct to Non-surgical Periodontal Therapy: A Systematic Review and Meta-
Analysis. Frontiers in Microbiology. 2016;7:1277. 

Outcomes of interest not reported 

2016 Rajendra A, Spivakovsky S. Antibiotics in aggressive periodontitis, is there a clinical benefit? Evid 
Based Dent. 2016 Dec;17(4):100. 

Summary of Rabelo et al., 2015 

2016 Renatus A, Herrmann J, Schonfelder A, Schwarzenberger F, Jentsch H. Clinical Efficacy of 
Azithromycin as an Adjunctive Therapy to Non-Surgical Periodontal Treatment of Periodontitis: A 
Systematic Review and Meta-Analysis. J Clin Diagn Res. 2016 Jul;10(7):ZE01-7. 

No separate outcomes for chronic and 
aggressive periodontitis 

2016 Zandbergen D, Slot DE, Niederman R, Van der Weijden FA. The concomitant administration of 
systemic amoxicillin and metronidazole compared to scaling and root planing alone in treating 
periodontitis: A systematic review. BMC Oral Health. 2016;16:27. 

All placebo-controlled trials with a 
follow-up of at least 6 months also 
included in Teughels et al., 2020 

2016 Zhang YH, Sun YL, Ma T, Zhao J. Efficacy of systemic antibiotic combined with non-surgical 
periodontal therapy for aggressive periodontitis: A meta-analysis. Chin. J. Evid.-Based Med. 
2016;16(5):585-91. 

Article in Chinese 

2015 Buset SL, Zitzmann NU, Weiger R, Walter C. Non-surgical periodontal therapy supplemented with 
systemically administered azithromycin: a systematic review of RCTs. Clin Oral Investig. 2015 
Nov;19(8):1763-75. 

Both articles on aggressive periodontitis 
(Emingil 2012 & Haas 2008) also 
included in Teughels et al., 2020 
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Year Publication Reason for exclusion 

2015 Fritoli A, Goncalves C, Faveri M, Figueiredo LC, Perez-Chaparro PJ, Fermiano D, et al. The effect of 
systemic antibiotics administered during the active phase of non-surgical periodontal therapy or after 
the healing phase: a systematic review. Journal of Applied Oral Science. 2015;23(3):249-54. 

Comparison of interest (antibiotics 
during or after non-surgical periodontal 
therapy) out of scope 

2015 Garcia Canas P, Khouly I, Sanz J, Loomer PM. Effectiveness of systemic antimicrobial therapy in 
combination with scaling and root planing in the treatment of periodontitis: a systematic review. J Am 
Dent Assoc. 2015 Mar;146(3):150-63. 

No separate outcomes for chronic and 
aggressive periodontitis 

2015 Keestra JA, Grosjean I, Coucke W, Quirynen M, Teughels W. Non-surgical periodontal therapy with 
systemic antibiotics in patients with untreated aggressive periodontitis: a systematic review and meta-
analysis. Journal of Periodontal Research. 2015;50(6):689-706. 

Search limited to MeSH terms; search 
in only one database 

2015 Rabelo CC, Feres M, Goncalves C, Figueiredo LC, Faveri M, Tu YK, et al. Systemic antibiotics in the 
treatment of aggressive periodontitis. A systematic review and a Bayesian Network meta-analysis. J 
Clin Periodontol. 2015 Jul;42(7):647-57. 

All placebo-controlled trials with a 
follow-up of at least 6 months also 
included in Teughels et al., 2020 

2014 Kolakovic M, Held U, Schmidlin PR, Sahrmann P. An estimate of pocket closure and avoided needs of 
surgery after scaling and root planing with systemic antibiotics: a systematic review. BMC Oral Health. 
2014 Dec 22;14:159. 

Incomplete quality assessment; no 
separate outcomes for chronic and 
aggressive periodontitis 

2013 Powell LV. Amoxicillin/metronidazole therapy may improve the effectiveness of scaling and root planing 
in patients with periodontitis. Journal of the American Dental Association. 2013;144(6):640-2. 

Summary of Sgolastra et al., 2012 

2013 Zandbergen D, Slot DE, Cobb CM, Van der Weijden FA. The clinical effect of scaling and root planing 
and the concomitant administration of systemic amoxicillin and metronidazole: a systematic review. J 
Periodontol. 2013 Mar;84(3):332-51. 

Update available 

2012 Ahuja A, Baiju CS, Ahuja V. Role of antibiotics in generalized aggressive periodontitis: A review of 
clinical trials in humans. Journal of Indian Society of Periodontology. 2012 Jul;16(3):317-23. 

Search limited to MeSH terms; 
inadequate quality assessment of 
included studies 

2012 Herrera D, Matesanz P, Bascones-Martinez A, Sanz M. Local and systemic antimicrobial therapy in 
periodontics. J Evid Based Dent Pract. 2012;12(3 Suppl):50-60. 

Narrative review 

2012 Moreno Villagrana AP, Gomez Clavel JF. Antimicrobial or subantimicrobial antibiotic therapy as an 
adjunct to the nonsurgical periodontal treatment: a meta-analysis. ISRN Dentistry. 2012;2012:581207. 

Search limited to MeSH terms; no 
quality assessment of included studies 

2012 Sgolastra F, Petrucci A, Gatto R, Monaco A. Effectiveness of systemic amoxicillin/metronidazole as an 
adjunctive therapy to full-mouth scaling and root planing in the treatment of aggressive periodontitis: a 
systematic review and meta-analysis. J Periodontol. 2012 Jun;83(6):731-43. 

All placebo-controlled trials with a 
follow-up of at least 6 months also 
included in Teughels et al., 2020 

2011 Sgolastra F, Petrucci A, Gatto R, Giannoni M, Monaco A. Long-term efficacy of subantimicrobial-dose 
doxycycline as an adjunctive treatment to scaling and root planing: a systematic review and meta-
analysis. Journal of Periodontology. 2011;82(11):1570-81. 

Limited to chronic periodontitis 
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Year Publication Reason for exclusion 

2009 Heitz-Mayfield LJ. Systemic antibiotics in periodontal therapy. Australian Dental Journal. 2009;54 Suppl 
1:S96-101. 

Narrative review 

2008 Herrera D, Alonso B, Leon R, Roldan S, Sanz M. Antimicrobial therapy in periodontitis: the use of 
systemic antimicrobials against the subgingival biofilm. Journal of Clinical Periodontology. 2008;35(8 
Suppl):45-66. 

Narrative review 

2008 Xiao ZG, Jin J. Clinical evaluation of subantimicrobial dose doxycycline in treatment of periodontitis. 
Pharm. Care Res. 2007;7(1):25-7. 

Article in Chinese 

2004 Bonito AJ, Lohr KN, Lux L, Sutton S, Jackman A, Whitener L, et al. Effectiveness of antimicrobial 
adjuncts to scaling and root-planing therapy for periodontitis. Evidence Report: Technology Assessment 
(Summary). 2004(88):1-4. 

Publication provided for historical 
reference only and the information may 
be out of date. 

2003 Haffajee AD, Socransky SS, Gunsolley JC. Systemic anti-infective periodontal therapy. A systematic 
review. Annals of Periodontology. 2003;8(1):115-81. 

Search limited to Pubmed; no MeSH 
terms used 

2002 Herrera D, Sanz M, Jepsen S, Needleman I, Roldan S. A systematic review on the effect of systemic 
antimicrobials as an adjunct to scaling and root planing in periodontitis patients. J Clin Periodontol. 
2002;29 Suppl 3:136-59; discussion 60-2. 

No separate outcomes for chronic and 
aggressive periodontitis 

Appendix 5.2.6. Periodontal abscess in the permanent dentition 

Table 47 – Periodontal abscesses around permanent teeth - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2018 Maudhah AA, Mamdouh A, Hemadi A, Alzalab A, Jing M. Role of Metronidazole In Treatment of 
Pericoronitis: Systematic Review. Int J Dental and Medical Sciences Research 2018;2(4):45-50. 

Cannot be considered a systematic 
review 

2003 Haffajee AD, Socransky SS, Gunsolley JC. Systemic anti-infective periodontal therapy. A systematic 
review. Ann Periodontol. 2003 Dec;8(1):115-81. 

Indication (i.e. periodontal abscess) of 
interest not discussed 

1997 Martin MV, Longman LP, Hill JB, Hardy P. Acute dentoalveolar infections: an investigation of the duration 
of antibiotic therapy. Br Dent J. 1997;183(4):135-7. 

Cohort study; unclear whether the 
dentoalveolar abscesses were of 
periodontal origin 
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Appendix 5.2.7. Dental implants 

Table 48 – Dental implant placement - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Blatt S, Al-Nawas B. A systematic review of latest evidence for antibiotic prophylaxis and therapy in oral 
and maxillofacial surgery. Infection. 2019 Apr 03;03:03. 

Only searches in Medline 

2018 Singh Gill A, Morrissey H, Rahman A. A Systematic Review and Meta-Analysis Evaluating Antibiotic 
Prophylaxis in Dental Implants and Extraction Procedures. Medicina (Kaunas). 2018 Dec 01;54(6):01. 

All included primary studies also 
included in included systematic reviews 

2017 Chen Z, Chen D, Zhang S, Tang L, Li Q. Antibiotic prophylaxis for preventing dental implant failure and 
postoperative infection: A systematic review of randomized controlled trials. Am J Dent. 2017 
Apr;30(2):89-95. 

All included primary studies also 
included in included systematic reviews 

2016 Moreno-Drada JA, Garcia-Perdomo HA. Effectiveness of Antimicrobial Prophylaxis in Preventing the 
Spread of Infection as a Result of Oral Procedures: A Systematic Review and Meta-Analysis. J Oral 
Maxillofac Surg. 2016 Jul;74(7):1313-21. 

All included primary studies also 
included in included systematic reviews 

2016 Surapaneni H, Yalamanchili PS, Basha MH, Potluri S, Elisetti N, Kiran Kumar MV. Antibiotics in dental 
implants: A review of literature. J Pharm Bioallied Sci. 2016 Oct;8(Suppl 1):S28-S31. 

Not a systematic review 

2015 Keenan JR, Veitz-Keenan A. Antibiotic prophylaxis for dental implant placement? Evid. 2015 
Jun;16(2):52-3. 

Summary of another (systematic) 
review 

2015 Lund B, Hultin M, Tranaeus S, Naimi-Akbar A, Klinge B. Complex systematic review - Perioperative 
antibiotics in conjunction with dental implant placement. Clin Oral Implants Res. 2015 Sep;26 Suppl 
11:1-14. 

All included primary studies also 
included in included systematic reviews 

2015 Veitz-Keenan A, Keenan JR. Antibiotic use at dental implant placement. Evid. 2015 Jun;16(2):50-1. Summary of another (systematic) 
review 

2014 Ata-Ali J, Ata-Ali F, Ata-Ali F. Do antibiotics decrease implant failure and postoperative infections? A 
systematic review and meta-analysis. Int J Oral Maxillofac Surg. 2014 Jan;43(1):68-74. 

Only searches in Pubmed/Medline 

2014 Bafail AS, Alamri AM, Spivakovsky S. Effect of antibiotics on implant failure and postoperative infection. 
Evid. 2014 Jun;15(2):58. 

Summary of another (systematic) 
review 

2014 Chrcanovic BR, Albrektsson T, Wennerberg A. Prophylactic antibiotic regimen and dental implant 
failure: a meta-analysis. J Oral Rehabil. 2014 Dec;41(12):941-56. 

All included primary studies also 
included in included systematic reviews 

2013 Esposito M, Grusovin MG, Worthington HV. Interventions for replacing missing teeth: antibiotics at 
dental implant placement to prevent complications. Cochrane Database Syst Rev. 2013 Jul 
31(7):CD004152. 

All included primary studies also 
included in included systematic reviews 
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Year Publication Reason for exclusion 

2012 Ahmad N, Saad N. Effects of antibiotics on dental implants: a review. J Clin Med Res. 2012 Feb;4(1):1-
6. 

No assessment of scientific quality of 
included studies 

2011 Sharaf B, Jandali-Rifai M, Susarla SM, Dodson TB. Do perioperative antibiotics decrease implant 
failure? J Oral Maxillofac Surg. 2011 Sep;69(9):2345-50. 

Only searches in Pubmed/Medline 

2010 Esposito M, Worthington HV, Loli V, Coulthard P, Grusovin MG. Interventions for replacing missing 
teeth: antibiotics at dental implant placement to prevent complications. Cochrane Database Syst Rev. 
2010 Jul 07(7):CD004152. 

Replaced by a more recent version 

2010 Esposito M, Grusovin MG, Loli V, Coulthard P, Worthington HV. Does antibiotic prophylaxis at implant 
placement decrease early implant failures? A Cochrane systematic review. European Journal of Oral 
Implantology. 2010;3(2):101-10. 

Summary of another (systematic) 
review 

2008 Esposito M, Grusovin MG, Talati M, Coulthard P, Oliver R, Worthington HV. Interventions for replacing 
missing teeth: antibiotics at dental implant placement to prevent complications. Cochrane Database 
Syst Rev. 2008 Jul 16(3):CD004152. 

Replaced by a more recent version 

2008 Esposito M, Grusovin MG, Coulthard P, Oliver R, Worthington HV. The efficacy of antibiotic prophylaxis 
at placement of dental implants: a Cochrane systematic review of randomised controlled clinical trials. 
European Journal of Oral Implantology. 2008 2008;9 Suppl 1(2):95-103. 

Summary of another (systematic) 
review 

2007 Schwartz AB, Larson EL. Antibiotic prophylaxis and postoperative complications after tooth extraction 
and implant placement: a review of the literature. J Dent (Shiraz). 2007 Dec;35(12):881-8. 

No RCTs included 

2003 Esposito M, Coulthard P, Oliver R, Thomsen P, Worthington HV. Antibiotics to prevent complications 
following dental implant treatment. Cochrane Database Syst Rev. 2003(3):CD004152. 

Replaced by a more recent version 
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Appendix 5.2.8. Extraction of permanent teeth 

Table 49 – Extraction of permanent teeth - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Blatt S, Al-Nawas B. A systematic review of latest evidence for antibiotic prophylaxis and therapy in oral 
and maxillofacial surgery. Infection. 2019 Aug;47(4):519-555. 

Only searches in Pubmed/Medline 

2018 Singh Gill A, Morrissey H, Rahman A. A Systematic Review and Meta-Analysis Evaluating Antibiotic 
Prophylaxis in Dental Implants and Extraction Procedures. Medicina (Kaunas). 2018 Dec 01;54(6):01. 

Included primary studies do not fulfil 
inclusion criteria for this systematic 
review (3 RCTs on third molar 
extraction and 1 RCT on post-extraction 
bacteraemia) 

2017 Taberner-Vallverdú M, Sánchez-Garcés MÁ, Gay-Escoda C. Efficacy of different methods used for dry 
socket prevention and risk factor analysis: A systematic review. Med Oral Patol Oral Cir Bucal. 2017 
Nov 1;22(6):e750-e758. 

Included primary studies do not fulfil 
inclusion criteria for this systematic 
review (RCTs on third molar extraction 
and/or local application of antibiotics) 

2016 Moreno-Drada JA, Garcia-Perdomo HA. Effectiveness of Antimicrobial Prophylaxis in Preventing the 
Spread of Infection as a Result of Oral Procedures: A Systematic Review and Meta-Analysis. J Oral 
Maxillofac Surg. 2016 Jul;74(7):1313-21. 

No results reported separately for tooth 
extraction 

2012 Lodi G, Figini L, Sardella A, Carrassi A, Del Fabbro M, Furness S. Antibiotics to prevent complications 
following tooth extractions. Cochrane Database Syst Rev. 2012 Nov 14;11:CD003811. 

Included primary studies do not fulfil 
inclusion criteria for this systematic 
review (all RCTs on third molar 
extraction) 

2007 Hedström L, Sjögren P. Effect estimates and methodological quality of randomized controlled trials 
about prevention of alveolar osteitis following tooth extraction: a systematic review. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2007 Jan;103(1):8-15. 

Included primary studies do not fulfil 
inclusion criteria for this systematic 
review (all RCTs on third molar 
extraction) 

2007 Schwartz AB, Larson EL. Antibiotic prophylaxis and postoperative complications after tooth extraction 
and implant placement: a review of the literature. J Dent (Shiraz). 2007 Dec;35(12):881-8. 

Included primary studies do not fulfil 
inclusion criteria for this systematic 
review (4 RCTs on third molar 
extraction and 4 RCT on post-extraction 
bacteraemia) 
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Appendix 5.2.9. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Table 50 – Antibiotic prophylaxis in general - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2014 Rochlen GK, Keenan AV. Value of prophylactic antibiotics for invasive dental procedures unclear. Evid. 
2014 Mar;15(1):12-3. 

Summary of Cochrane systematic 
review 

2014 Merlos A, Vinuesa T, Jané-Salas E, López-López J, Viñas M. Antimicrobial prophylaxis in dentistry. 
Journal of Global Antimicrobial Resistance. 2014;2(4):232-8. 

Not a systematic review 

2007 Lockhart PB, Loven B, Brennan MT, Fox PC. The evidence base for the efficacy of antibiotic 
prophylaxis in dental practice. J Am Dent Assoc. 2007 Apr;138(4):458-74; quiz 534-5, 437. 

Not a systematic review 

Table 51 – Antibiotic prophylaxis of infective endocarditis - Excluded reviews and the reason for exclusion 
Year Publication Reason for exclusion 

2017 Isaacs D. Antibiotic prophylaxis for infective endocarditis: A systematic review and meta-analysis. J 
Paediatr Child Health. 2017 09;53(9):921-2. 

Not a systematic review (summary of 
other publication) 

2016 Iovino, A.; Marchetta, S.; Dulgheru, R. et al. European society of cardiology guidelines for the 
management of infective endocarditis (partim 1). Rev Med Liege - Volume 71, Issue 6, pp. 281-286 

Not a systematic review (summary of 
recommendations) 

2015 Habib, G.; Lancellotti, P.; Antunes, M. J. et al. 2015 ESC Guidelines for the management of infective 
endocarditis: The Task Force for the Management of Infective Endocarditis of the European Society of 
Cardiology (ESC). Endorsed by: European Association for Cardio-Thoracic Surgery (EACTS), the 
European Association of Nuclear Medicine (EANM). Eur Heart J - Volume 36, Issue 44, pp. 3075-3128 

Not a systematic review 

2008 Oliver R, Roberts GJ, Hooper L, Worthington HV. Antibiotics for the prophylaxis of infective endocarditis 
in dentistry. Cochrane Database Syst Rev. 2008 Oct 08(4):CD003813. 

Replaced by a more recent version 
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Appendix 5.2.10. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Table 52 – Patients with orthopaedic joint implants undergoing dental procedures - Excluded reviews and the reason for exclusion 
Year Publication  

2019 Noori N, Myerson C, Charlton T, Thordarson D. Is Antibiotic Prophylaxis Necessary Before Dental 
Procedures in Patients Post Total Ankle Arthroplasty? Foot Ankle Int. 2019 Feb;40(2):237-41. 

Only searches in Pubmed/Medline 

2015 Sollecito, T. P.; Abt, E.; Lockhart, P. B. et al. The use of prophylactic antibiotics prior to dental 
procedures in patients with prosthetic joints: Evidence-based clinical practice guideline for dental 
practitioners--a report of the American Dental Association Council on Scientific Affairs. J Am Dent 
Assoc - Volume 146, Issue 1, pp. 11-16.e8 

Update of included guideline without 
update of search 

2013 Rethman, M. P.; Watters, W., Abt, E. et al. The American Academy of Orthopaedic Surgeons and the 
American Dental Association clinical practice guideline on the prevention of orthopaedic implant 
infection in patients undergoing dental procedures. J Bone Joint Surg Am - Volume 95, Issue 8, pp. 
745-7 

Update of included guideline without 
update of search 
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APPENDIX 6. SEARCH FOR AND 
SELECTION OF RCTS 

Appendix 6.1. Study flow for RCTs 

Appendix 6.1.1. Symptomatic irreversible pulpitis in primary teeth 
The search for RCTs, performed in September 2019, in MEDLINE, 
PreMedline, Embase and the Cochrane databases (1948 - 2019) yielded 
163 records; based on title and abstract none was selected (Figure 27). 

Figure 27 – Symptomatic irreversible pulpitis in primary teeth – 
Selection of RCTs - Study flow 
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Appendix 6.1.2. Symptomatic irreversible pulpitis in permanent 
teeth 

The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RCTs published after the search date of Agnihotry et al., 2019 (i.e. 
February 2019),93 yielded 11 RCTs published in 2019. Based on title and 
abstract screening, no additional RCT was identified.  

Figure 28 – Symptomatic irreversible pulpitis in permanent teeth - 
Selection of RCTs - Study flow  

 



 

180  Prescription of antibiotics in the dental office KCE Report 332 

 

Appendix 6.1.3. Symptomatic apical periodontitis and acute apical 
abscess in permanent teeth 

The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RCTs published after the search date of Cope et al. (i.e. February 
2018),15 yielded 116 records; based on title and abstract no additional RCT 
was selected (Figure 29).  

Figure 29 – Symptomatic apical periodontitis and acute apical abscess 
– Selection of RCTs - Study flow  
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Appendix 6.1.4. Replantation of avulsed permanent teeth 
The search in MEDLINE, Premedline, Embase and the Cochrane databases 
for RCTs published until 2019, yielded 24 publications (after de-duplication). 
After assessment of title and abstract in a first step, no RCTs were found 
(Figure 30). 

Figure 30 – Replantation of avulsed permanent teeth – Selection of 
RCTs - Study flow 
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Appendix 6.1.5. Non-surgical treatment of aggressive 
periodontitis  

Since the SR by Teughels et al. (2020)142 indicated a positive impact of 
adjunctive antibiotics in the non-surgical treatment of aggressive 
periodontitis, the search in MEDLINE, PreMedline, Embase and the 
Cochrane databases for RCTs was not only performed to update this SR, 
but also to identify trials which had compared several antibiotic regimes. This 
search yielded 333 publications (after de-duplication; Figure 31), of which 
30 were selected based on title and abstract. Through full text screening 14 
documents were selected: 11 records (describing the results of 10 trials) 
were also selected and included in the SR by Teughels et al. (2020)142 and 
3 trials compared several antibiotic regimes. The 16 documents that were 
excluded after full text assessment are listed in Table 53. 

Figure 31 – Aggressive periodontitis – Selection of RCTs - Study flow 
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Appendix 6.1.6. Periodontal abscess in the permanent dentition 
The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RCTs published until 2019, yielded 124 publications (after de-duplication; 
Figure 32). After assessment of title and abstract in a first step, 15 were 
selected. Based on full text assessment, all studies were excluded (Table 
54).  

Figure 32 – Periodontal abscesses around natural teeth – Selection of 
RCTs - Study flow 
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Appendix 6.1.7. Dental implants 
The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RCTs published after the search date of Braun et al. (2019),182 Khouly et 
al. (2019),183 Rodriguez Sanchez et al. (2019),184 and Romandini et al. 
(2019)185, i.e. July-August 2017, revealed 84 publications (after de-
duplication). After assessment of title and abstract in a first step, and full text 
in the second step, one was selected.196 

Figure 33 – Dental implant placement – Selection of RCTs - Study flow 
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Appendix 6.1.8. Extraction of permanent teeth 
The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RCTs published after the search date of Marchionni et al. (2017),205 i.e. 
January 2016, yielded 299 publications (after de-duplication; Figure 34). 
After assessment of title and abstract in a first step, and full text in the 
second step, 4 were selected.206-209 

Figure 34 – Extraction of permanent teeth – Selection of RCTs - Study 
flow 
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Appendix 6.1.9. Antibiotic prophylaxis in patients at (high) risk of 
infective endocarditis  

The search for RCTs in MEDLINE, PreMedline, Embase and the Cochrane 
databases (2000 - September 2019) specifically developed for this research 
question, yielded 143 records (Figure 35). After de-duplication, 124 
references were screened based on title and abstract, of which 124 were 
excluded. So no full text articles were assessed for eligibility.  

Figure 35 – Infective endocarditis – Selection of RCTs - Study flow  
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Appendix 6.1.10. Antibiotic prophylaxis in patients with orthopaedic 
joint implants 

The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for RTCs published after the search date of Rademacher et al. 2017 (i.e. 
July 2015)242 yielded 38 records, published between 2015 and 2019 (Figure 
36). Based on title and abstract screening, all records were excluded.  

 

Figure 36 – Orthopaedic joint implants – Selection of RCTs - Study flow  
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Appendix 6.2. Excluded RCTs after full text assessment 

Appendix 6.2.1. Non-surgical treatment of aggressive periodontitis  

Table 53 – Aggressive periodontitis - Excluded RCTs and the reason for exclusion 
Year Publication Reason for exclusion 

2017 Ardila CM, Guzman IC. Benefits of adjunctive moxifloxacin in generalized aggressive periodontitis: a 
subgroup analyses in Aggregatibacter actinomycetemcomitans-positive/negative patients from a clinical 
trial. J Investig Clin Dent. 2017;8(2). 

Additional report of included RCT; 
limited to subgroup analysis 

2016 Haas AN, Silva-Boghossian CM, Colombo AP, Albandar J, Oppermann RV, Rosing CK, et al. 
Predictors of clinical outcomes after periodontal treatment of aggressive periodontitis: 12-month 
randomized trial. Braz Oral Res. 2016;30(1). 

Additional report of included RCT; no 
additional outcomes of interest reported 

2015 Ardila CM, Guzman IC. Clinical Factors Influencing the Efficacy of Systemic Moxifloxacin in the Therapy 
of Patients With Generalized Aggressive Periodontitis: A Multilevel Analysis From a Clinical Trial. Glob 
J Health Sci. 2015;8(3):80-8. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2015 Cifcibasi E, Kantarci A, Badur S, Issever H, Cintan S. Impact of metronidazole and amoxicillin 
combination on matrix metalloproteinases-1 and tissue inhibitors of matrix metalloproteinases balance 
in generalized aggressive periodontitis. Eur J Dent. 2015: 9(1): 53-59. 

Not placebo controlled 

2015 Lourenco TG, Heller D, do Souto RM, Silva-Senem MX, Varela VM, Torres MC, et al. Long-term 
evaluation of the antimicrobial susceptibility and microbial profile of subgingival biofilms in individuals 
with aggressive periodontitis. Braz J Microbiol. 2015;46(2):493-500. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2014 Guerrero A, Nibali L, Lambertenghi R, Ready D, Suvan J, Griffiths GS, et al. Impact of baseline 
microbiological status on clinical outcomes in generalized aggressive periodontitis patients treated with 
or without adjunctive amoxicillin and metronidazole: an exploratory analysis from a randomized 
controlled clinical trial. J Clin Periodontol. 2014;41(11):1080-9. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2013 Lira EA, Ramiro FS, Chiarelli FM, Dias RR, Feres M, Figueiredo LC, et al. Reduction in prevalence of 
Archaea after periodontal therapy in subjects with generalized aggressive periodontitis. Aust Dent J. 
2013;58(4):442-7. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2012 de Lima Oliveira AP, de Faveri M, Gursky LC, Mestnik MJ, Feres M, Haffajee AD, et al. Effects of 
periodontal therapy on GCF cytokines in generalized aggressive periodontitis subjects. J Clin 
Periodontol. 2012;39(3):295-302. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2012 Haas AN, Silva-Boghossian CM, Colombo AP, Susin C, Albandar JM, Oppermann RV, et al. Adjunctive 
azithromycin in the treatment of aggressive periodontitis: microbiological findings of a 12-month 
randomized clinical trial. J Dent. 2012;40(7):556-63. 

Additional report of included RCT; no 
additional outcomes of interest reported 
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Year Publication Reason for exclusion 

2012 Haas AN, Seleme F, Segatto P, Susin C, Albandar J, Oppermann RV, Fontanella VR, Rösing CK. 
Azithromycin as an adjunctive treatment of aggressive periodontitis: radiographic findings of a 12-month 
randomized clinical trial. American Journal of Dentistry 2012:25(4): 215‐219. 

Additional report of included RCT; no 
additional outcomes of interest reported 

2011 Griffiths GS, Ayob R, Guerrero A, Nibali L, Suvan J, Moles DR, et al. Amoxicillin and metronidazole as 
an adjunctive treatment in generalized aggressive periodontitis at initial therapy or re-treatment: a 
randomized controlled clinical trial. J Clin Periodontol. 2011;38(1):43-9. 

Complementary treatment of placebo 
group of included RCT 

2011 Heller D, Varela VM, Silva-Senem MX, Torres MC, Feres-Filho EJ, Colombo AP. Impact of systemic 
antimicrobials combined with anti-infective mechanical debridement on the microbiota of generalized 
aggressive periodontitis: a 6-month RCT. J Clin Periodontol. 2011 Apr;38(4):355-64.  

Additional report of included RCT; no 
additional outcomes of interest reported 

2011 Kaner D, Bernimoulin J, Dietrich T, Kleber BM, Friedmann A. Calprotectin levels in gingival crevicular 
fluid predict disease activity in patients treated for generalized aggressive periodontitis. J Periodontal 
Res. 2011;46(4): 417-26. 

Not placebo controlled 

2010 Mestnik MJ, Feres M, Figueiredo LC, Duarte PM, Lira EA, Faveri M. Short-term benefits of the 
adjunctive use of metronidazole plus amoxicillin in the microbial profile and in the clinical parameters of 
subjects with generalized aggressive periodontitis. J Clin Periodontol. 2010;37(4):353-65. 

First report of included RCT; limited to 
3-month results (document was used to 
complete the evidence table for this 
RCT) 

2004 Soleymani Shayesteh Y, Khorsand A, Salary MH, Mehrizy H. Comparison of systemic ciprofloxacin in 
elimination of A.a from active sites with combination of metronidazole and Amoxicillin in patients with 
aggressive periodontitis: a randomized double blind controlled trial. Journal of dentistry (Tehran 
university of medical science and health services) 2004;1(2).  

Follow-up limited to 10 days 

2004 Kaner D, Friedmann A, Bernimoulin JP. Generalised aggressive periodontitis: amoxicillin metronidazole 
versus controlled-delivery chlorhexidine. Parodontologie 2004;15(3). 

Not placebo controlled 
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Appendix 6.2.2. Periodontal abscess in permanent teeth 

Table 54 – Periodontal abscesses around natural teeth - Excluded RCTs and the reason for exclusion 
Year Publication Reason for exclusion 

2012 Sobottka I, Wegscheider K, Balzer L, Boger RH, Hallier O, Giersdorf I, et al. Microbiological analysis of a 
prospective, randomized, double-blind trial comparing moxifloxacingg and clindamycin in the treatment of 
odontogenic infiltrates and abscesses. Antimicrob Agents Chemother. 2012;56(5):2565-9. 

No separate outcomes for endodontic 
and periodontal abscesses; no 
separate outcomes for antibiotics used 
as single treatment vs. as adjunctive 
treatment 

2011 Cachovan G, Boger RH, Giersdorf I, Hallier O, Streichert T, Haddad M, et al. Comparative efficacy and 
safety of moxifloxacin and clindamycin in the treatment of odontogenic abscesses and inflammatory 
infiltrates: a phase II, double-blind, randomized trial. Antimicrob Agents Chemother. 2011;55(3):1142-7. 

No separate outcomes for endodontic 
and periodontal abscesses; no 
separate outcomes for antibiotics used 
as single treatment vs. as adjunctive 
treatment 

2009 Matijevic S, Lazic Z, Kuljic-Kapulica N, Nonkovic Z. Empirical antimicrobial therapy of acute dentoalveolar 
abscess. Vojnosanit Pregl. 2009;66(7):544-50. 

No separate outcomes for endodontic 
and periodontal abscesses 

2000 Herrera D, Roldan S, O'Connor A, Sanz M. The periodontal abscess (II). Short-term clinical and 
microbiological efficacy of 2 systemic antibiotic regimes. J Clin Periodontol. 2000;27(6):395-404. 

Azithromycin compared with 
amoxicillin/clavulanic acid (not placebo 
or no antibiotic) 

1999 Daniel A, Guerry A, Gousset C, Potel G. A randomized, double blind study of clarithromycin versus 
metronidazole-spiramycin in the treatment of acute dental infections. Medecine et maladies infectieuses 
1999;29(7) :462‐6.  

No separate outcomes for acute 
periapical abscesses, acute cellulitis, 
pericoronitis, acute necrotic pulp 
infection, alveolitis 

1996 Mangundjaja S, Hardjawinata K, Zambrano D. Clindamycin alone compared with clindamycin plus 
ibuprofen for odontogenic infections. Current Therapeutic Research - Clinical and Experimental 
1996;57(12):913-26.  

Unclear whether the oromaxillofacial 
abscesses of odontogenic origin were 
of periodontal origin 

1993 Lewis MA, Carmichael F, MacFarlane TW, Milligan SG. A randomised trial of co-amoxiclav (Augmentin) 
versus penicillin V in the treatment of acute dentoalveolar abscess. Br Dent J. 1993;175(5):169-74. 

No separate outcomes for endodontic 
and periodontal abscesses 

1993 Fazakerley MW, McGowan P, Hardy P, Martin MV. A comparative study of cephradine, amoxycillin and 
phenoxymethylpenicillin in the treatment of acute dentoalveolar infection. Br Dent J. 1993;174(10):359-
63. 

No full text available 

1992 Deffez JP, Scheimberg A, Rezvani Y. Multicenter double-blind study of the efficacy and tolerance of 
roxithromycin versus erythromycin ethylsuccinate in acute orodental infection in adults. Odontogenic 
Infections Study Group. Diagn Microbiol Infect Dis. 1992;15(4 Suppl):133S-7S. 

Acute odontogenic infections comprised 
cellulitis, pericoronitis, and/or 
adenopathy requiring systemic 
antibiotics; yet no separate results for 
pericoronitis group. 
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Year Publication Reason for exclusion 

1990 Mangundjaja S, Hardjawinata K. Clindamycin versus ampicillin in the treatment of odontogenic infections. 
Clin Ther. 1990;12(3):242-9. 

Unclear whether the odontogenic 
abscesses were of periodontal origin  

1988 Mailath G, Lill W, Ertl L, Staus-Rausch E, Porteder H, Matejka M. [Bacterial and management of orofacial 
abscesses--penicillin versus clindamycin]. Z Stomatol. 1988;85(3):179-89. 

Unclear whether the orofacial 
abscesses were of periodontal origin  

1986 Lewis MA, McGowan DA, MacFarlane TW. Short-course high-dosage amoxycillin in the treatment of 
acute dento-alveolar abscess. Br Dent J. 1986;161(8):299-302. 

Unclear whether the dento-alveolar 
abscesses were of periodontal origin 

1982 Meiss A, Caride ER. [Evaluation of the efficiency of metronidazole as chemotherapy for acute 
pericoronitis]. Rev Asoc Odontol Argent. 1982;70(2):93-6. 

Comparator was metronidazole, 
erythromycin, tetracycline (not placebo 
or no antibiotic) 

1978 Hood FJ. The place of metronidazole in the treatment of acute oro-facial infection. J Antimicrob 
Chemother. 1978;4(Suppl C):71-3. 

No separate outcomes for acute apical 
infections and pericoronitis 

1977 McGowan DA, Murphy KJ, Sheiham A. Metronidazole in the treatment of severe acute pericoronitis. A 
clinical trail. Br Dent J. 1977;142(7):221-3. 

Comparator was 
phenoxymethylpenicillin (not placebo or 
no antibiotic)  
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APPENDIX 7. SEARCH FOR AND 
SELECTION OF OTHER 
(PRIMARY) STUDIES 

Appendix 7.1. Study flow for other (primary) studies 

Appendix 7.1.1. Symptomatic irreversible pulpitis in primary teeth 
As the search for RCTs did not reveal any RCTs suitable for this indication, 
the search was enlarged with all primary studies (hence no limit with regard 
to study design or timeframe (i.e. 1948 – 2019)), which yielded 384 records 
(Figure 37). After title and abstract analysis, no studies were identified that 
covered the indication of interest. Last, additional references were looked 
for in the reference lists of the excluded guidelines and reviews on the topic 
and in Prevention and Management of Dental Caries in Children, published 
in 2018 by the Scottish Dental Clinical Effectiveness Programme,271 but this 
did not lead to any pertinent studies. 

Figure 37 – Symptomatic irreversible pulpitis in primary teeth – 
Selection of other primary studies - Study flow 
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Appendix 7.1.2. Replantation of avulsed permanent teeth 
As no RCTs were identified, the search in MEDLINE, Premedline, Embase 
and the Cochrane databases was enlarged with all (primary) studies 
published until 2019. This search yielded 244 publications and 6 additional 
documents were retrieved via hand searching, leading to a total of 245 
records (after de-duplication). After title and abstract analysis, 13 
publications were identified for full text analysis, after which 4 were excluded 
(Table 56) and 9 publications126, 127, 129-135 were included which covered in 
total 7 studies (Figure 38). 

Figure 38 – Replantation of avulsed permanent teeth – Selection of 
other (primary) studies - Study flow 
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Appendix 7.1.3. Periodontal abscess in the permanent dentition 
As no RCTs were identified, the search in MEDLINE, PreMedline, Embase 
and the Cochrane databases was enlarged with all (primary) studies without 
limit with regard to study design, published until 2019. This search yielded 
1014 records and hand searching 6 additional manuscripts (Figure 39). After 
title and abstract analysis, 30 studies were identified that covered the 
indication of interest. Based on full text screening, all documents were 
excluded (Table 57). 

Figure 39 – Periodontal abscesses around permanent teeth – Selection 
of other (primary) studies - Study flow 
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Appendix 7.1.4. Antibiotic prophylaxis in patients at (high) risk of 
infective endocarditis  

The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for observational studies published after the search date of Cahill et al. 2017 
(i.e. February 2016) yielded 141 records published between 2016 and 2019 
(Figure 40). Based on title and abstract screening, 72 records were 
excluded. Thirty-five full texts were assessed, of which 29 were excluded 
with reasons specified in Table 58.  

Figure 40 – Antibiotic prophylaxis of infective endocarditis – Selection 
of other (primary) studies - Study flow  
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Appendix 7.1.5. Antibiotic prophylaxis in patients with orthopaedic 
joint implants 

The search in MEDLINE, PreMedline, Embase and the Cochrane databases 
for other (primary) studies published after the search date of Rademacher 
et al. 2017 (i.e. July 2015)242 yielded 132 records published between 2015 
and 2019 (Figure 41). Based on title and abstract screening, 73 records 
were excluded. Fourteen full texts were assessed, of which 13 were 
excluded with reasons specified in Table 59. 

Figure 41 – Orthopaedic joint implants – Selection of other (primary) 
studies - Study flow  

 

  



 

KCE Report 332 Prescription of antibiotics in the dental office 197 

 

Appendix 7.2. Excluded other (primary) studies after full text assessment 

Appendix 7.2.1. Odontogenic abscess in primary teeth 

Table 55 – Odontogenic abscess in primary teeth – Excluded other (primary) studies 
Year Publication Reason for exclusion 

2007 Rush DE, Abdel-Haq N, Zhu JF, Aamar B, Malian M. Clindamycin versus Unasyn in the treatment of 
facial cellulitis of odontogenic origin in children. Clin Pediatr (Phila). 2007;46(2):154-9. 

Comparison of i.v. clindamycin and 
ampicillin/sulbactam with p.o. 
(clindamycin and moxicillin/clavulanate) 

1993 Lewis MA, Carmichael F, MacFarlane TW, et al. A randomised trial of co-amoxiclav (Augmentin) versus 
penicillin V in the treatment of acute dentoalveolar abscess. Br Dent J 1993;175(5):169–74 

Patients at least 16 years old 

1993 Paterson SA, Curzon ME. The effect of amoxycillin versus penicillin V in the treatment of acutely 
abscessed primary teeth. Br Dent J. 1993 Jun 19;174(12):443-9. 

Comparator was penicillin V (not 
placebo or no antibiotic) 

1990 Mangundjaja S, Hardjawinata K. Clindamycin versus ampicillin in the treatment of odontogenic 
infections. Clin Ther 1990;12(3):242–9. 

Patients between 14 and 70 years old 

1988 Gilmore WC, Jacobus NV, Gorbach SL, et al. A prospective double-blind evaluation of penicillin versus 
clindamycin in the treatment of odontogenic infections. J Oral Maxillofac Surg 1988;46(12):1065–70. 

Adult patients 

1987 Lewis MA, McGowan DA, MacFarlane TW. Short-course high-dosage amoxycillin in the treatment of 
acute dentoalveolar abscess. Br Dent J. 1987 Mar 7;162(5):175. 

Letter to the editor 

1983 Hills-Smith H, Schuman NJ. Antibiotic therapy in pediatric dentistry. II. Treatment of oral infection and 
management of systemic disease. Pediatr Dent. 1983 Mar;5(1):45-50. 

Narrative review 

1983 von Konow L, Nord CE. Ornidazole compared to phenoxymethylpenicillin in the treatment of orofacial 
infections. J Antimicrob Chemother 1983;11(3):207–15. 

Adult patients 
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Appendix 7.2.2. Replantation of avulsed permanent teeth 

Table 56 – Replantation of avulsed permanent teeth - Excluded primary studies and the reason for exclusion 
Year Publication Reason for exclusion 

2015 Tsilingaridis G, Malmgren B, Skutberg C, Malmgren O. The effect of topical treatment with doxycycline 
compared to saline on 66 avulsed permanent teeth--a retrospective case-control study. Dent Traumatol. 
2015 Jun;31(3):171-6. 

No control group (all patients received 
systemic penicillin in addition to local 
doxycycline) 

2005 Chappuis V, von Arx T. Replantation of 45 avulsed permanent teeth: a 1-year follow-up study. Dent 
Traumatol. 2005 Oct;21(5):289-96. 

No control group (all patients received 
tetracycline) 

2008 Tzigkounakis V, Merglová V, Hecová H, Netolický J. Retrospective clinical study of 90 avulsed 
permanent teeth in 58 children. Dent Traumatol 2008; 24: 598– 602. 

No information on possible antibiotics 
used 

2010 Petrovic B, Marković D, Peric T, Blagojevic D. Factors related to treatment and outcomes of avulsed 
teeth. Dent Traumatol 2010; 26: 52– 9 

No control group (all patients received 
systemic doxycylin for 7 days) 

Appendix 7.2.3. Periodontal abscess in permanent teeth 

Table 57 – Periodontal abscesses around natural teeth - Excluded other (primary) studies and the reason for exclusion 
Year Publication Reason for exclusion 

2019 Mombelli A, Walter C. Antibiotics in Periodontics. Swiss Dent J. 2019;129(10):835-8. Narrative review 
2019 Wehr C, Cruz G, Young S, Fakhouri WD. An Insight into Acute Pericoronitis and the Need for an 

Evidence-Based Standard of Care. Dent J (Basel). 2019;7(3).(pii):dj7030088. 
Survey 

2018 Herrera D, Retamal-Valdes B, Alonso B, Feres M. Acute periodontal lesions (periodontal abscesses and 
necrotizing periodontal diseases) and endo-periodontal lesions. J Periodontol. 2018 Jun;89 Suppl 1:S85-
S102. 

Narrative review (with focus on 
classification rather than treatment) 

2014 Albandar JM. Aggressive and acute periodontal diseases. Periodontol 2000. 2014 Jun;65(1):7-12. Narrative review 
2014 Herrera D, Alonso B, de Arriba L, Santa Cruz I, Serrano C, Sanz M. Acute periodontal lesions. Periodontol 

2000. 2014;65(1):149-77. 
Narrative review 

2011 Ellison SJ. An outcome audit of three day antimicrobial prescribing for the acute dentoalveolar abscess. 
Br Dent J. 2011 Dec 23;211(12):591-4.  

No separate outcomes for endodontic 
and periodontal abscesses 

2011 Patel P. V., Sheela Kumar G., Patel A. Periodontal abscess: A review. Journal of Clinical and Diagnostic 
Research 2011; 5(2): 404-9. 

Narrative review 
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Year Publication Reason for exclusion 

2009 Brook I. Non-odontogenic abscesses in the head and neck region. Periodontol 2000. 2009 Feb;49:106-
25.  

Narrative review; periodontal 
abscesses not covered 

2009 Ellison SJ. The role of phenoxymethylpenicillin, amoxicillin, metronidazole and clindamycin in the 
management of acute dentoalveolar abscesses--a review. Br Dent J. 2009 Apr 11;206(7):357-62. 

Narrative review 

2008 Pantlin L. Is there a role for antibiotics in periodontal treatment? Dent Update. 2008;35(7):493-6. Narrative review 
2008 Silva GL, Soares RV, Zenobio EG. Periodontal abscess during supportive periodontal therapy: a review 

of the literature. J Contemp Dent Pract. 2008;9(6):82-91. 
Narrative review 

2004 Preshaw PM. Antibiotics in the treatment of periodontitis. Dent Update. 2004;2004 Oct;31(8):448-50. Narrative review 
2002 Dahlén G. Microbiology and treatment of dental abscesses and periodontal-endodontic lesions. 

Periodontol 2000. 2002;28:206-39 
Narrative review 

2000 Herrera D, Roldan S, Sanz M. The periodontal abscess: a review. J Clin Periodontol. 2000;27(6):377-86. Narrative review 
1999 Meng HX. Periodontal abscess. Ann Periodontol. 1999 Dec;4(1):79-83. Narrative review 
1999 Piesold J, Vent S, Schonfeldt S. [Odontogenic pyogenic infections. 10-year analysis]. Mund Kiefer 

Gesichtschir. 1999;3(2):82-91. 
Retrospective analysis of odontogenic 
pyogenic infections; no separate results 
for infections of periodontal origin 

1996 Taani DS. An effective treatment for chronic periodontal abscesses. Quintessence Int. 1996 
Oct;27(10):697-9 

No control group; doxycycline locally 
applied (root conditioning) 

1996 Berge TI. Incidence of infections requiring hospitalization associated with partially erupted third molars. 
Acta Odontol Scand. 1996;54(5):309-13. 

Retrospective chart analysis; no 
outcomes of interest discussed 

1995 Sands T, Pynn BR. Odontogenic infections and clindamycin. Univ Tor Dent J. 1995;9(1):32-3. Narrative review 
1994 Hafstrom CA, Wikstrom MB, Renvert SN, Dahlen GG. Effect of treatment on some periodontopathogens 

and their antibody levels in periodontal abscesses. J Periodontol. 1994;65(11):1022-8. 
No control group 

1990 Gill Y, Scully C. Orofacial odontogenic infections: review of microbiology and current treatment. Oral Surg 
Oral Med Oral Pathol. 1990 Aug;70(2):155-8. 

Narrative review 

1989 Gerlach KL, Schaal KP, Walz C, Pape HD. Treatment of severe odontogenic infections with 
amoxicillin/clavulanic acid. J Chemother. 1989;1(4 Suppl):746-7. 

No full text available 

1987 Sasaki J. Clinical evaluation of roxithromycin in odontogenic orofacial infections. J Antimicrob Chemother. 
1987;20(Suppl B):167-70. 

No control group 

1986 Smith RG, Davies RM. Acute lateral periodontal abscesses. Br Dent J. 1986 Sep 6;161(5):176-8. No control group 
1984 Varma BR, Cheru R, Bai M, Sebastian K. Efficacy of tinidazole in the treatment of acute phases of 

periodontal disease. A preliminary study. J Indian Dent Assoc 1984;56(11):415-8. 
No full text available 

1981 Srivastava RP. Metronidazole in pericoronitis. A clinico-therapeutic study. Clinician 1981, 45 (6): 265-
269. 

No full text available 

1979 Schroder H. [Therapeutic and diagnostic problems of generalized acute suppurative periodontitis 
marginalis profunda]. Dtsch Zahnarztl Z. 1979;34(6):506-10. 

Narrative review 
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Year Publication Reason for exclusion 

1977 Commissionat Y. [Clinical evaluation of clamoxyl (amoxicillin) in odontostomatologic infections]. Rev 
Odontostomatol (Paris). 1977;6(3):227-9. 

No control group; under-powered study; 
outcomes of interest not reported 

1966 von Schmarsow FL. [Clinical experiences with the medium-spectrum antibiotic Selectomycin in the 
treatment of inflammatory periodontopathies]. Zahnarztl Rundsch. 1966;75(11):414-21. 

No control group 

1947 Culhane MC. Oral penicillin in the treatment of acute mandibular pericoronitis. Oral Surg Oral Med Oral 
Pathol. 1947;33:505-8.(doi):10.1016/s0096-6347(47)90023-9. 

Under-powered study; outcomes of 
interest not reported 

Appendix 7.2.4. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Table 58 – Antibiotic prophylaxis of infective endocarditis - Excluded observational studies and the reason for exclusion  
Year Publication Reason for exclusion 

2020 Vandersluis, Y. R. Suri, S. Infective endocarditis and orthodontic implications in children: A review of the 
literature. Am J Orthod Dentofacial Orthop, 157(1):19-28 

Narrative review 

2019 Sutej, I. Peros, K. Trkulja, V. et al. The epidemiological and clinical features of odontogenic infective 
endocarditis. Eur J Clin Microbiol Infect Dis 2019 Nov 30. doi: 10.1007/s10096-019-03766-x.  

Compares infective endocarditis of 
dental origin with infective endocarditis 
of other origin  

2019 Schmidlin, P. R. Attin, T. Wegehaupt, F. J. Bacteremia risk in preventive and restorative dentistry - 
prevalence of bacteremia and systemic antibiotics: a review focusing on preventive and restorative 
dentistry. Swiss Dent J; 129(12): 1047-1052 

Data on risk of bacteraemia for different 
procedures only (review in German) 

2019 Savadi, N. Barati, O. Mirhadi, H. Golkari, A. Designing a customized clinical practice guideline regarding 
antibiotic prophylaxis for Iranian general dentists. BMC Oral Health; 19(1):217 

Adaptation of guideline 

2019 Folwaczny, M. Wilberg, S. Bumm, C. et al. Oral Health in Adults with Congenital Heart Disease. Journal 
of Clinical Medicine; 8(8): 1255 

Case-control study on oral health 
status, not on prophylactic antibiotics 

2018 Tornos, P. Infective endocarditis: Epidemiological changes and new challenges derived from the EIRA 
3 study. Revista Argentina de Cardiologia 86(1): 4-5 

No full text available 

2018 Suda, K. J. Henschel, H. Patel, U. et al. Use of Antibiotic Prophylaxis for Tooth Extractions, Dental 
Implants, and Periodontal Surgical Procedures. Open forum infect; 5(1): ofx250 

Data on adherence to guidelines only 

2018 Reis, L. C. Rocas, I. N. Siqueira, J. F., Jr. Et al. Bacteremia after supragingival scaling and dental 
extraction: Culture and molecular analyses. Oral Dis 24(4): 657-663 

Non-randomized study, data on 
bacteraemia only (for this outcome only 
RCTs were included) 

2018 Fernandez, E. Reyes, C. Benavides, C. et al [Antimicrobial prophylaxis for transient bacteremia during 
dental procedures] Rev Med Chil; 146(7):899-906 

Data on relationship between dental 
procedures and bacteraemia only 
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Year Publication Reason for exclusion 

2018 Dayer, M. Thornhill, M. Is antibiotic prophylaxis to prevent infective endocarditis worthwhile? J Infect 
Chemother; 24(1):18-24 

Narrative review 

2018 Chen, T. T. Yeh, Y. C. Chien, K. L. Risk of Infective Endocarditis After Invasive Dental Treatments. 
Circulation; 138(4):356-363 

Data on association between invasive 
dental treatments and infective 
endocarditis only, antibiotic prophy not 
discussed 

2017 Thornhill, M. H. Can Changes in Guidelines on the Use of Antibiotic Prophylaxis Before Invasive Dental 
Procedures Tell Us Whether Antibiotic Prophylaxis Is Effective in Preventing Infective Endocarditis? 
Mayo Clin Proc; 10:10 

Editorial 

 

2017 Sun, L. C. Lai, C. C. Wang, C. Y. et al. Risk factors for infective endocarditis in children with congenital 
heart diseases - A nationwide population-based case control study. Int J Cardiol; 248:126-130 

Data on association between cardiac 
surgery or dental surgery and infective 
endocarditis only 

2017 Sambrook, P. Antimicrobial prophylaxis for dental surgery. Australian Prescriber; 40(6):230 Abstract only 

2017 Millot, S. Lesclous, P. Colombier, M. L. Position paper for the evaluation and management of oral status 
in patients with valvular disease: Groupe de Travail Valvulopathies de la Societe Francaise de 
Cardiologie, Societe Francaise de Chirurgie Orale, Societe Francaise de Parodontologie et 
d'Implantologie Orale, Societe Francaise d'Endodontie et Societe de Pathologie Infectieuse de Langue 
Francaise. Arch Cardiovasc Dis; 110(8):482-494 

Narrative review, position paper 

2017 Duval, X. Millot, S. Chirouze, C. Oral Streptococcal Endocarditis, Oral Hygiene Habits, and Recent 
Dental Procedures: A Case-Control Study. Clin Infect Dis 64(12): 1678-1685 

No data on prophylactic antibiotics 

2017 DeSimone, D. C. El Rafei, A. Challener, D. W. et al. Effect of the American Heart Association 2007 
Guidelines on the Practice of Dental Prophylaxis for the Prevention of Infective Endocarditis in Olmsted 
County, Minnesota. Mayo Clin Proc 10:10 

Data on compliance with guidelines 
only 

2017 Chambers, J. B. Thornhill, M. H. Dyer, M. Shanson, D. A change in the NICE guidelines on antibiotic 
prophylaxis: British Heart Valve Society update. BJGP Open 1(1) 

Narrative review 

2017 Cahill, T. J. Dayer, M. Prendergast, B. Thornhill, M. Do patients at risk of infective endocarditis need 
antibiotics before dental procedures? BMJ 358: j3942  

Narrative review 

2017 Brignardello-Petersen, R. Antibiotic prophylaxis probably reduces the risk of developing bacteremia in 
patients at risk of developing infective endocarditis who are undergoing dental extractions. J Am Dent 
Assoc 148(11): e169 

Summary of included SR by Cahill et al. 

2017 Baker, M. Alderson, P. Risk of infective endocarditis after dental procedures is extremely low. BMJ 359: 
j4733 

Letter 
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Year Publication Reason for exclusion 

2017 Abdallah, M. N. Inconclusive evidence on using antibiotic prophylaxis before dental procedures to 
prevent infective endocarditis. J Am Dent Assoc 148(8):618-620 

Summary of included SR by Cahill et al. 

2016 Thornhill, M. H. Dayer, M. Lockhart, P. B. Guidelines on prophylaxis to prevent infective endocarditis Br 
Dent J 220(2):51-6 

Narrative review 

2016 Thornhill, M. H. Dayer, M. Lockhart, P. B. et al. A change in the NICE guidelines on antibiotic 
prophylaxis.  
Br Dent J 221(3):112-114 

Narrative review 

2016 Reis, L. C. Rocas, I. N. Siqueira, J. F., Jr. et al. Bacteremia after Endodontic Procedures in Patients 
with Heart Disease: Culture and Molecular Analyses. J Endod 42(8): 1181-5  

Non-randomized study, data on 
bacteraemia only (for this outcome only 
RCTs were included) 

2016 Franklin, M. Wailoo, A. Dayer, M. J. et al. The Cost-Effectiveness of Antibiotic Prophylaxis for Patients 
at Risk of Infective Endocarditis. Circulation 134(20): 1568-1578 

Modelling based on already published 
data 

2016 Dominguez, F. Ramos, A. Bouza, E. et al. Infective endocarditis in hypertrophic cardiomyopathy: A 
multicenter, prospective, cohort study. Medicine (Baltimore) 95(26): e4008  

No data on prophylactic antibiotics 

2016 Chirillo, F. Faggiano, P. Cecconi, M. et al. Predisposing cardiac conditions, interventional procedures, 
and antibiotic prophylaxis among patients with infective endocarditis. Am Heart J 179:42-50 

No data on the comparison between 
prophylactic antibiotics versus no 
prophylactic antibiotics 

2016 Chambers, J. B. Thornhill, M. Shanson, D. Prendergast, B. Antibiotic prophylaxis of endocarditis: a 
NICE mess. Lancet Infect Dis 16(3):275-276 

Letter 
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Appendix 7.2.5. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Table 59 – Orthopaedic joint implants - excluded primary studies and reason for exclusion 
Year Publication Reason for exclusion 

2019 Olson LB, Turner DJ, Cox GM, Hostler CJ.Streptococcus salivarius Prosthetic Joint Infection following 
Dental Cleaning despite Antibiotic Prophylaxis. Case Rep Infect Dis. 2019 Apr 21;2019:8109280 

Case report 

2019 Savadi N, Barati O, Mirhadi H, Golkari A. Designing a customized clinical practice guideline regarding 
antibiotic prophylaxis for Iranian general dentists. BMC Oral Health. 2019 Oct 7;19(1):217 

No primary research 

2019 Skaar DD, Park T, Swiontkowski MF, Kuntz KM. Is Antibiotic Prophylaxis Cost-effective for Dental 
Patients Following Total Knee Arthroplasty? JDR clin 2019; 4(1):9-18 

Cost-effectiveness analysis 

2018 Suda KJ, Henschel H, Patel U, Fitzpatrick MA, Evans CT.Use of Antibiotic Prophylaxis for Tooth 
Extractions, Dental Implants, and Periodontal Surgical Procedures. Open Forum Infect Dis. 2017 Nov 
15;5(1) 

No comparison arm 

2018 Thiery A, Anagnostakos K.Periprothetische Hüft-TEPInfektion nach zahnmedizinischem Eingriff. 
Vielleicht doch eine Indikation zur Antibiotikatherapie? Orthopade. 2018 Jul;47(7):590-593 

Case report 

2017 Friedlander AH, DeLuke DM, Chang TI, Graves LL. Focusing on the Effectiveness of Prophylactic 
Antibiotics to Prevent Prosthetic Joint Infection Caused by Dental Treatment. J Oral Maxillofac Surg 2017; 
75(2):235 

Letter  

2016 Aweid O, Sundararajan S, Teferi A. Granulicatella adiacens prosthetic hip joint infection after dental 
treatment. JMM Case Rep. 2016 Jun 25;3(3):e005044 

Case report 

2015 Al-Himdani S, Woodnutt D. Group C streptococcal septic arthritis of a prosthetic hip joint following 
dental treatment. BMJ Case Rep. 2015 Oct 22;2015 

Case report 

2015 Florschutz AV, Parsley BS, Shapiro IM. Capturing orthopaedic surgical site infection data and 
assessing dental recommendations with respect to total joint arthroplasty. J Am Acad Orthop Surg 
2015; 23: S55-9 

Narrative review 

2015 Rhodus, NL. Recent Update on Antibiotic Prophylaxis for Prosthetic Joints for Dental Patients. 
Northwest Dent 2015; 94(2):34-5 

Narrative review 

2015 Skaar DD, Park T, Swiontkowski MF, Kuntz KM. Cost-effectiveness of antibiotic prophylaxis for dental 
patients with prosthetic joints: Comparisons of antibiotic regimens for patients with total hip arthroplasty. 
J Am Dent Assoc 2015; 146(11):830-9 

Cost-effectiveness analysis 

2015 Slover JD, Phillips MS, Iorio R, Bosco J. Is Routine Antibiotic Prophylaxis Cost Effective for Total Joint 
Replacement Patients? J Arthroplasty. 2015 Apr;30(4):543-6 

Cost-effectiveness analysis 

2015 Trivedi MN, Malhotra P. Rothia prosthetic knee joint infection. J Microbiol Immunol Infect. 2015 
Aug;48(4):453-5. 

Case report 
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APPENDIX 8. QUALITY APPRAISAL 
Appendix 8.1. Quality appraisal tools 

Appendix 8.1.1. Guidelines 
The AGREE II evaluation score was used to critically appraise guidelines retrieved (Table 60).16 

Table 60 – AGREE II checklist 
Critical appraisal of clinical practice guidelines - AGREE II 

Domain 1. Scope and Purpose  
1. The overall objective(s) of the guideline is (are) specifically described.  
2. The health question(s) covered by the guideline is (are) specifically described. 
3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically described. 
Domain 2. Stakeholder Involvement  
4. The guideline development group includes individuals from all the relevant professional groups.  
5. The views and preferences of the target population (patients, public, etc.) have been sought. 
6. The target users of the guideline are clearly defined.  
Domain 3. Rigour of Development  
7. Systematic methods were used to search for evidence.  
8. The criteria for selecting the evidence are clearly described.  
9. The strengths and limitations of the body of evidence are clearly described. 
10. The methods for formulating the recommendations are clearly described.  
11. The health benefits, side effects, and risks have been considered in formulating the recommendations.  
12. There is an explicit link between the recommendations and the supporting evidence.  
13. The guideline has been externally reviewed by experts prior to its publication.  
14. A procedure for updating the guideline is provided.  
Domain 4. Clarity of Presentation  
15. The recommendations are specific and unambiguous.  
16. The different options for management of the condition or health issue are clearly presented.  
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Critical appraisal of clinical practice guidelines - AGREE II 

17. Key recommendations are easily identifiable.  
Domain 5. Applicability  
18. The guideline describes facilitators and barriers to its application.  
19. The guideline provides advice and/or tools on how the recommendations can be put into practice.  
20. The potential resource implications of applying the recommendations have been considered.  
21. The guideline presents monitoring and/ or auditing criteria.  
Domain 6. Editorial Independence  
22. The views of the funding body have not influenced the content of the guideline.  
23. Competing interests of guideline development group members have been recorded and addressed.  

Appendix 8.1.2. Systematic reviews 

Table 61 – AMSTAR 2 checklist  
1. Did the research questions and inclusion criteria for the review include the components of PICO? 

For yes: 
☐ Population 
☐ Intervention 
☐ Comparator group 
☐ Outcome 

Optional (recommended) 
☐ Timeframe for follow-up 

 
☐ Yes 
☐ No 

 

2. Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify 
any significant deviations from the protocol? 

For partial yes: 
The authors state that they had a written protocol or guide that 
included ALL the following: 

☐ Review question(s) 
☐ Search strategy 
☐ Inclusion/exclusion criteria 
☐ Risk of bias assessment 

For yes: 
As for partial yes, plus the protocol should be registered and 
should also have specified: 

☐ Meta-analysis/synthesis plan, if appropriate, and 
☐ Plan for investigating causes of heterogeneity 
☐ Justification for any deviations from the protocol 

 
☐ Yes  
☐ Partial yes  
☐ No 
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3. Did the review authors explain their selection of the study designs for inclusion in the review? 

For yes, the review should satisfy ONE of the following: 
☐ Explanation for including only RCTs 
☐ OR explanation for including only NRSI 
☐ OR explanation for including both RCTs and NRSI 

 
☐ Yes  
☐ No 

4. Did the review authors use a comprehensive literature search strategy? 

For partial yes (all the following): 
☐ Searched at least 2 databases (relevant to research 

question) 
☐ Provided key word and/or search strategy 
☐ Justified publication restrictions (e.g. language) 

For yes, should also have (all the following): 
☐ Searched the reference lists /  bibliographies 

of included studies 
☐ Searched trial/study registries 
☐ Included/consulted content experts in the field 
☐ Where relevant, searched for grey literature 
☐ Conducted search within 24 months of completion 

of the review 

 
☐ Yes  
☐ Partial yes  
☐ No 

5. Did the review authors perform study selection in duplicate? 

For yes, either ONE of the following: 
☐ At least two reviewers independently agreed on selection of eligible studies and achieved consensus on which 

studies to include 
☐ OR two reviewers selected a sample of eligible studies and achieved good agreement (at least 80 percent), with the 

remainder selected by one reviewer.  

 
☐ Yes  
☐ No 

6. Did the review authors perform data extraction in duplicate? 

For yes, either ONE of the following: 
☐ At least two reviewers achieved consensus on which data to extract from included studies 
☐ OR two reviewers extracted data from a sample of eligible studies and achieved good agreement (at least 80 

percent), with the remainder extracted by one reviewer. 

 
☐ Yes  
☐ No 

7. Did the review authors provide a list of excluded studies and justify the exclusions? 

For Partial Yes  
☐ Provided a list of all potentially relevant studies that 

were read in full-text form but excluded from the 
review 

For yes, must also have: 
☐ Justified the exclusion from the review of each 

potentially relevant study 

 
☐ Yes  
☐ Partial yes  
☐ No 
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8. Did the review authors describe the included studies in adequate detail? 

For partial yes (ALL the following): 
☐ Described populations 
☐ Described interventions 
☐ Described comparators 
☐ Described outcomes 
☐ Described research design 

For yes, should also have ALL the following: 
☐ Described population in detail 
☐ Described intervention in detail (including doses 

where relevant) 
☐ Described comparator in detail (including doses 

where relevant) 
☐ Described study’s setting 
☐ Timeframe for follow-up 

 
☐ Yes  
☐ Partial yes  
☐ No 

9.  Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review? 

RCTs 
For Partial Yes, must have assessed RoB from 

☐ Unconcealed allocation, and 
☐ Lack of blinding of patients and assessors when 

assessing outcomes (unnecessary for objective 
outcomes such as all- cause mortality) 

 
NRSI 
For Partial Yes, must have assessed RoB: 

☐  From confounding, and 
☐  From selection bias 

 

For yes, must also have assessed RoB from: 
☐ Allocation sequence that was not truly random, and  
☐ Selection of the reported result from among multiple 

measurements or analyses of a specified outcome 
 
 

For Yes, must also have assessed RoB: 
☐ Methods used to ascertain exposures and outcomes, 

and 
☐ Selection of the reported result from among multiple 

measurements or analyses of a specified outcome 
 

 
☐ Yes  
☐ Partial yes  
☐ No 
☐ Includes only NRSI 

 
 
 
 
 

☐ Yes 
☐ Partial Yes 
☐ No 
☐ Includes only RCTs 

10. 1Did the review authors report on the sources of funding for the studies included in the review? 

For Yes 
☐ Must have reported on the sources of funding for individual studies included in the review. Note: Reporting that the 

reviewers looked for this information. No but it was not reported by study authors also qualifies 

 
☐ Yes  
☐ No 

 

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results? 

RCTs 
For Yes: 

 
 

☐ Yes  
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☐ The authors justified combining the data in a meta-analysis 
☐ AND they used an appropriate weighted technique to combine study results and adjusted for heterogeneity if present.  
☐ AND investigated the causes of any heterogeneity 

☐ No 
☐ No meta-analysis conducted 

For NRSI 
For Yes: 

☐ The authors justified combining the data in a meta-analysis 
☐ AND they used an appropriate weighted technique to combine study results, adjusting for heterogeneity if present 
☐ AND they statistically combined effect estimates from NRSI that were adjusted for confounding, rather than 

combining raw data, or justified combining raw data when adjusted effect estimates were not available 
☐ AND they reported separate summary estimates for RCTs and NRSI separately when both were included in the 

review 

 
 

☐ Yes  
☐ No 
☐ No meta-analysis conducted 

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence 
synthesis? 

For Yes: 
☐ Included only low risk of bias RCTs 
☐ OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the authors performed analyses to 

investigate possible impact of RoB on summary estimates of effect. 

 
☐ Yes  
☐ No 
☐ No meta-analysis conducted 

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the review? 

For Yes: 
☐ Included only low risk of bias RCTs 
☐ OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a discussion of the likely impact 

of RoB on the results 

 
☐ Yes  
☐ No 

 

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review? 

For Yes: 
☐ There was no significant heterogeneity in the results 
☐ OR if heterogeneity was present the authors performed an investigation of sources of any heterogeneity in the results 

and discussed the impact of this on the results of the review 

 
☐ Yes  
☐ No 

 

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely 
impact on the results of the review? 

For Yes:  
☐ Yes  
☐ No 
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☐ Performed graphical or statistical tests for publication bias and discussed the likelihood and magnitude of impact of 
publication bias 

☐ No meta-analysis conducted 

16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review? 

For Yes: 
☐ The authors reported no competing interests OR 
☐ The authors described their funding sources and how they managed potential conflicts of interest 

 
☐ Yes  
☐ No 

 
RCT: randomized controlled trials; NRSI: non-randomized studies of interventions. 
Source: Shea et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 
201718  

Appendix 8.1.3. RCTs 

Table 62 – Cochrane Collaboration’s tool for assessing risk of bias  
Domain Support for judgement Review authors’ judgement 

Selection bias   

Random sequence generation Describe the method used to generate the allocation sequence in 
sufficient detail to allow an assessment of whether it should 
produce comparable groups 

Selection bias (biased allocation to interventions) due to 
inadequate generation of a randomised sequence 

Allocation concealment Describe the method used to conceal the allocation sequence in 
sufficient detail to determine whether intervention allocations could 
have been foreseen in advance of, or during, enrolment 

Selection bias (biased allocation to interventions) due to 
inadequate concealment of allocations prior to assignment 

Performance bias   

Blinding of participants and personnel 
Assessments should be made for each main 
outcome (or class of outcomes) 

Describe all measures used, if any, to blind study participants and 
personnel from knowledge of which intervention a participant 
received. Provide any information relating to whether the intended 
blinding was effective 

Performance bias due to knowledge of the allocated 
interventions by participants and personnel during the 
study 

Detection bias   

Blinding of outcome assessment 
Assessments should be made for each main 
outcome (or class of outcomes) 

Describe all measures used, if any, to blind outcome assessors 
from knowledge of which intervention a participant received. 
Provide any information relating to whether the intended blinding 
was effective 

Detection bias due to knowledge of the allocated 
interventions by outcome assessors 
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Domain Support for judgement Review authors’ judgement 

Attrition bias   

Incomplete outcome data  
Assessments should be made for each main 
outcome (or class of outcomes) 

Describe the completeness of outcome data for each main 
outcome, including attrition and exclusions from the analysis. State 
whether attrition and exclusions were reported, the numbers in 
each intervention group (compared with total randomized 
participants), reasons for attrition/exclusions where reported, and 
any reinclusions in analyses performed by the review authors 

Attrition bias due to amount, nature or handling of 
incomplete outcome data 

Reporting bias   

Selective reporting State how the possibility of selective outcome reporting was 
examined by the review authors, and what was found 

Reporting bias due to selective outcome reporting 

Other bias   

Other sources of bias State any important concerns about bias not addressed in the 
other domains in the tool 
If particular questions/entries were prespecified in the review’s 
protocol, responses should be provided for each question/entry 

Bias due to problems not covered elsewhere in the table 

Source: Higgins JPT, Altman DG, on behalf of the Cochrane Statistical Methods Group and the Cochrane Bias Methods Group. Assessing risk of bias in included studies. In: 
Higgins JPT, Green S, editors. Cochrane handbook for systematic reviews of interventions: John Wiley & Sons; 2012. p. 187-241.19 
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Appendix 8.2. Quality appraisal of guidelines  

Table 63 – AGREE II scores of identified guidelines  
Title Standardised Score (%) Final Appraisal 

 Scope Stakeholder 
involvement 

Rigour of 
development 

Clarity Applicability Editorial 
Independence 

 

General guidelines        

Faculty of General Dental Practice UK (FGDP). 
Antimicrobial Prescribing for General Dental 
Practitioners. 2016272 

61.1 44.4 15.6 66.7 8.3 0 Exclude 

Scottish Dental Clinical Effectiveness 
Programme (SDCEP). Drug Prescribing For 
Dentistry. Dental Clinical Guidance. Third 
Edition. 2016115 

52.8 44.4 19.8 47.2 33.3 12.5 Exclude 

Agence Française de Sécurité Sanitaire des 
Produits de Santé. Prescription des 
Antibiotiques en Pratique bucco-dentaire. 
2012273 

16.7 47.2 40.6 47.2 0 0 Exclude 

Paedodontics        
European Academy of Paediatric Dentistry 
(EAPD) Policy document for the use of 
antibiotics in paediatric dentistry. 2002274 

11.1 8.3 6.3 41.7 0 0 Exclude 

Endodontics        
European Society of Endodontology (ESE) 
position statement: The use of antibiotics in 
endodontics. 2018111 

19.4 19.4 10.4 52.8 0 41.7 Exclude 

American Association of Endodontists (AAE) 
Position Statement: AAE Guidance on the Use 
of Systemic Antibiotics in Endodontics. 2017275 

41.7 5.6 13.5 33.3 0 0 Exclude 

Traumatology        
International Association of Dental 
Traumatology guidelines for the management of 

44.4 27.8 13.5 41.7 14.6 0 Exclude 
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Title Standardised Score (%) Final Appraisal 

 Scope Stakeholder 
involvement 

Rigour of 
development 

Clarity Applicability Editorial 
Independence 

 

traumatic dental injuries: 2. Avulsion of 
permanent teeth. 2012125 
Periodontics         
American Academy of Periodontology (AAP) 
Position Paper. Systemic Antibiotics in 
Periodontics. 2004276 

8.3 8.3 1.0 33.3 0 0 Exclude 

Infectious endocarditis        
2017 AHA/ACC Focused Update of the 2014 
AHA/ACC Guideline for the Management of 
Patients With Valvular Heart Disease: A Report 
of the American College of 
Cardiology/American Heart Association Task 
Force on Clinical Practice Guidelines. 2017277 

44.4 36.1 41.7 52.8 10.4 91.7 Exclude 

National Institute for Health and Care 
Excellence. Prophylaxis against infective 
endocarditis: antimicrobial prophylaxis against 
infective endocarditis in adults and children 
undergoing interventional procedures. 20156 

77.8 77.8 77.1 83.3 35.4 91.7 Include 

Cardiac Society of Australia and New Zealand 
(CSANZ). Infective endocarditis prophylaxis 
expert group. Prevention of endocarditis. 2008 
update from therapeutic guidelines: antibiotic 
version 13, and Therapeutic guidelines: oral 
and dental version 1. 2008.278 

47.2 33.3 7.3 58.3 0 0 Exclude 

Spilf & SFC. Prophylaxie de l’endocardite 
infectieuse. Révision de la conférence de 
consensus de mars 1992. Recommandations 
2002. 2002279 

69.4 47.2 32.3 41.7 10.4 41.7 Exclude 

Orthopaedic joint implants        
American Academy of Orthopaedic Surgeons. 
Prevention of orthopaedic implant infection in 

58.3 50.0 91.7 61.1 14.6 50 Include 
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Title Standardised Score (%) Final Appraisal 

 Scope Stakeholder 
involvement 

Rigour of 
development 

Clarity Applicability Editorial 
Independence 

 

patients undergoing dental procedures. 
Evidence-based guideline and evidence report. 
201217 

Appendix 8.3. Quality appraisal of systematic reviews 

Appendix 8.3.1. Symptomatic irreversible pulpitis in permanent teeth 

Table 64 – Symptomatic irreversible pulpitis in permanent teeth - AMSTAR 2 assessment of included SR 
 Agnihotry et al., 201993 

 Score Rationale/comment 

1. PICO Y  

2. A priori study design  Y An update of a previously published Cochrane 2016 following Cochrane 
methodology. Protocol published in 2004. Not explicitly stated in the text  

3. Inclusion study designs PY Not clearly stated 

4. Comprehensive literature search PY MEDLINE, Embase, Cochrane Trial Registry, other trial registries Clinicaltrials.gov 
and who.int. 
No included/consulted content experts in the field 

5. Duplicate study selection  Y  

6. Duplicate data extraction Y Review authors only included data when there was an independently reached 
consensus 

7. List of excluded studies and rationale Y Three studies were excluded + reason 

8. Characteristics of included studies provided PY No timeframe for follow-up described 

9. Assessment of risk of bias  Y For RCT: Cochrane Risk of Bias tool 

10. Sources of funding reported Y In the analysis of the Risk of Bias tool: other bias-funding was assessed 
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 Agnihotry et al., 201993 

 Score Rationale/comment 

11. Appropriate methods to combine findings  NA No meta-analysis was conducted- Only 1 study included.  

12. Assessment of impact RoB in included studies on results MA NA No MA 

13. RoB assessment used in interpretation of results and in 
conclusions 

Y 1 RCT with a low risk of bias 

14. Explanation for and discussion of any observed heterogeneity NA  

15. Adequate investigation of publication bias and its impact on the 
results 

Y  

16. Potential sources of conflict of interest reported Y  
Y: Yes; N: No; PY: partially yes; NA: not applicable, PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis 

Appendix 8.3.2. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Table 65 – Methodological quality of the included systematic reviews (AMSTAR 2) 
 Cope et al., 201815 

 Score Rationale/comment 

1. PICO Y  

2. A priori study design  Y An update of a previously published Cochrane 2014 following Cochrane methodology. Differences between 
protocol and review stated 

3. Inclusion study designs PY Only include parallel group design and placebo controlled no explanation.  

4. Comprehensive literature search PY No included/consulted content experts in the field 

5. Duplicate study selection  Y  

6. Duplicate data extraction Y  

7. List of excluded studies and rationale Y  

8. Characteristics of included studies provided Y  
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 Cope et al., 201815 

 Score Rationale/comment 

9. Assessment of risk of bias  Y For RCT: Cochrane Risk of Bias and GRADE 

10. Sources of funding reported Y In the characteristics of included studies-notes 

11. Appropriate methods to combine findings  Y causes of heterogeneity investigated/discussed 
 

12. Assessment of impact RoB in included 
studies on results MA 

PY One study with a high risk of bias and one with an unclear. No separate analysis, but in reporting on 
outcomes this risk of bias is specified 

13. RoB assessment used in interpretation of 
results and in conclusions 

Y  

14. Explanation for and discussion of any 
observed heterogeneity 

Y Heterogeneity of interventions 

15. Adequate investigation of publication bias and 
its impact on the results 

NA  

16. Potential sources of conflict of interest 
reported 

Y  

Y: Yes; N: No; PY: partially yes; NA: not applicable, PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis 
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Appendix 8.3.3. Replantation of avulsed permanent teeth 

Table 66 – Replantation of avulsed permanent teeth – AMSTAR 2 assessment of included SR 
 Day et al., 2019124 

 Score Rationale/comment 

1. PICO Y  

2. A priori study design  Y An update of a previously published Cochrane SR (2010);280 authors refer to the same protocol 

3. Inclusion study designs PY Not clearly stated 

4. Comprehensive literature search Y MEDLINE, Embase, Cochrane Trial Registry, other trial registries Clinicaltrials.gov and who.int.  

5. Duplicate study selection  Y  

6. Duplicate data extraction Y 
 

7. List of excluded studies and rationale Y 
 

8. Characteristics of included studies provided Y 
 

9. Assessment of risk of bias  Y Cochrane Risk of bias tool (only RCTs included) 

10. Sources of funding reported Y In characteristics of the study 

11. Appropriate methods to combine findings  NA The included RCTs investigated other interventions than the adjunctive administration of systemic antibiotics 
12. Assessment of impact RoB in included studies 

on results MA 
NA  

13. RoB assessment used in interpretation of 
results and in conclusions 

Y 
 

14. Explanation for and discussion of any 
observed heterogeneity 

NA  

15. Adequate investigation of publication bias and 
its impact on the results 

NA  

16. Potential sources of conflict of interest 
reported 

Y  

Y: Yes; N: No; PY: partially yes; NA: not applicable, PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis 
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Appendix 8.3.4. Non-surgical treatment of aggressive periodontitis  

Table 67 – Aggressive periodontitis – AMSTAR 2 assessment of included SR  
 Teughels et al., 2020142 

 Score Rationale/comment 

17. PICO Y  

18. A priori study design  PY Deviations from protocol not mentioned or justified 

19. Inclusion study designs N No explanation for only including RCTs 

20. Comprehensive literature search PY Search limited to English publications included in Medline/pubmed, Embase and Cochrane 

21. Duplicate study selection  Y  

22. Duplicate data extraction N Data were extracted by one reviewer and cross-checked by a second and third examiner 

23. List of excluded studies and rationale Y  

24. Characteristics of included studies provided Y  

25. Assessment of risk of bias  PY No assessment of RoB from selection of the reported result from among multiple measurements or analyses of 
a specified outcome 

26. Sources of funding reported N Sources of funding for individual studies included in the review not reported 

27. Appropriate methods to combine findings  PY Causes for heterogeneity not investigated 

28. Assessment of impact RoB in included 
studies on results MA 

Y All included studies on aggressive periodontitis were considered low RoB 

29. RoB assessment used in interpretation of 
results and in conclusions 

Y All included studies on aggressive periodontitis were considered low RoB 

30. Explanation for and discussion of any 
observed heterogeneity 

N  

31. Adequate investigation of publication bias and 
its impact on the results 

Y  

32. Potential sources of conflict of interest 
reported 

Y  
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Appendix 8.3.5. Periodontal abscess in permanent teeth 

Appendix 8.3.6. Dental implants 

Table 68 – Dental implant placement – AMSTAR 2 assessment of included SRs 
 Braun et al., 2019182 Khouly et al., 2019183 

 Score Rationale/comment Score Rationale/comment 

17. PICO Y  Y  

18. A priori study design  PY Deviations from protocol not 
mentioned or justified 

PY Deviations from protocol not mentioned 
or justified 

19. Inclusion study designs N No explanation for only including 
RCTs 

N No explanation for only including RCTs 

20. Comprehensive literature search Y  Y  

21. Duplicate study selection  Y  Y  

22. Duplicate data extraction Y  Y  

23. List of excluded studies and rationale Y  Y  

24. Characteristics of included studies provided Y  Y  

25. Assessment of risk of bias  PY No assessment of RoB from selection 
of the reported result from among 
multiple measurements or analyses of 
a specified outcome 

PY No assessment of RoB from selection 
of the reported result from among 
multiple measurements or analyses of 
a specified outcome 

26. Sources of funding reported Y  Y  

27. Appropriate methods to combine findings  PY Causes for heterogeneity not 
investigated 

PY Causes for heterogeneity not 
investigated 

28. Assessment of impact RoB in included studies on results 
MA 

N Possible impact of high RoB studies 
on summary estimates not assessed 

N Possible impact of high RoB studies on 
summary estimates not assessed 

29. RoB assessment used in interpretation of results and in 
conclusions 

Y  Y  
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 Braun et al., 2019182 Khouly et al., 2019183 

 Score Rationale/comment Score Rationale/comment 

30. Explanation for and discussion of any observed 
heterogeneity 

N  N  

31. Adequate investigation of publication bias and its impact 
on the results 

N  N  

32. Potential sources of conflict of interest reported Y  Y  
Y: Yes; N: No; PY: partially yes; PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis; NA: not applicable  

 Rodriguez Sanchez et al., 2018184 Romandini et al., 2019185 
 Score Rationale/comment Score Rationale/comment 
1. PICO Y Reported in protocol Y  

2. A priori study design  PY Meta-analysis/synthesis plan, and plan 
for investigating causes of 
heterogeneity not mentioned in 
protocol; deviations from protocol not 
mentioned or justified 

PY Meta-analysis/synthesis plan, and plan for 
investigating causes of heterogeneity not 
mentioned in protocol; deviations from 
protocol not mentioned or justified 

3. Inclusion study designs N No explanation for only including RCTs N No explanation for only including RCTs 

4. Comprehensive literature search Y  Y  

5. Duplicate study selection  Y  Y  

6. Duplicate data extraction Y  Y  

7. List of excluded studies and rationale Y  N No rationale provided 

8. Characteristics of included studies provided Y  N Population not described in detail 
9. Assessment of risk of bias  Y  PY No assessment of RoB from selection of the 

reported result from among multiple 
measurements or analyses of a specified 
outcome 

10. Sources of funding reported N  Y  

11. Appropriate methods to combine findings  Y  PY Causes for heterogeneity not investigated 
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 Rodriguez Sanchez et al., 2018184 Romandini et al., 2019185 
 Score Rationale/comment Score Rationale/comment 
12. Assessment of impact RoB in included studies on 

results MA 
N Possible impact of high RoB studies on 

summary estimates not assessed 
N Possible impact of high RoB studies on 

summary estimates not assessed 

13. RoB assessment used in interpretation of results and 
in conclusions 

Y  Y  

14. Explanation for and discussion of any observed 
heterogeneity 

Y  N  

15. Adequate investigation of publication bias and its 
impact on the results 

Y  N  

16. Potential sources of conflict of interest reported Y  Y  
Y: Yes; N: No; PY: partially yes; PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis; NA: not applicable  

Appendix 8.3.7. Extraction of permanent teeth 

Table 69 – Extraction of permanent teeth – AMSTAR 2 assessment of included SR 
 Marchionni et al., 2017205  

 Score Rationale/comment 

33. PICO Y  

34. A priori study design  N No clear in- and exclusion criteria mentioned 

35. Inclusion study designs N No explanation for only including RCTs 

36. Comprehensive literature search Y  

37. Duplicate study selection  Y  

38. Duplicate data extraction NA No studies identified that fulfilled the inclusion criteria 

39. List of excluded studies and rationale NA  

40. Characteristics of included studies provided NA  

41. Assessment of risk of bias  NA  
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 Marchionni et al., 2017205  

 Score Rationale/comment 

42. Sources of funding reported NA  

43. Appropriate methods to combine findings  NA  

44. Assessment of impact RoB in included studies on results MA NA  

45. RoB assessment used in interpretation of results and in conclusions NA  

46. Explanation for and discussion of any observed heterogeneity NA  

47. Adequate investigation of publication bias and its impact on the results NA  

48. Potential sources of conflict of interest reported Y  
Y: Yes; N: No; PY: partially yes; PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis; NA: not applicable  

Appendix 8.3.8. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Table 70 – Infective endocarditis – AMSTAR 2 assessment of included SRs 
 Cahill et al., 2017217 Zeng et al., 2019228 
 Score Rationale/comment score Rationale/comment 
1. PICO Y  Y  

2. A priori study design  N  N  

3. Inclusion study designs Y  Y  
4. Comprehensive literature search Partial yes Did not include/consult experts in the 

field 
Partial yes Did not include/consult experts in the 

field 

5. Duplicate study selection  Y  Y  

6. Duplicate data extraction Y  Y  
7. List of excluded studies and rationale Y  Y (Online appendix not available) 

8. Characteristics of included studies provided Partial yes Few details, no clear description of 
timeframe for follow-up 

Y (Online appendix not available) 
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 Cahill et al., 2017217 Zeng et al., 2019228 
 Score Rationale/comment score Rationale/comment 
9. Assessment of risk of bias  N No assessment of confounding in risk 

of bias assessment 
Partial yes As the online appendix is not available, 

no details on the risk of bias 
assessment 

10. Sources of funding reported N  N No funding received for the SR 

11. Appropriate methods to combine findings  N A random-effects model may have 
been more appropriate 

Y  

12. Assessment of impact RoB in included studies on 
results MA 

Y  N  

13. RoB assessment used in interpretation of results 
and in conclusions 

Y  N  

14. Explanation for and discussion of any observed 
heterogeneity 

Y  N  

15. Adequate investigation of publication bias and its 
impact on the results 

N  Y  

16. Potential sources of conflict of interest reported Y  Y  
Y: Yes; N: No; PY: partially yes; PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis; NA: not applicable 
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Appendix 8.3.9. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Table 71 – Orthopaedic joint implants – AMSTAR 2 assessment of included SRs 
 Rademacher et al., 2017242 CADTH, 2016244 
 Score Rationale/comment Score Rationale/comment 
33. PICO No Intervention and comparator not formally 

described 
Yes  

34. A priori study design  Partial yes  Partial yes  

35. Inclusion study designs Yes  Yes   

36. Comprehensive literature search No Keywords or search strategy not provided, 
however search performed by medical 
literature specialist 

No Keywords or search strategy not provided, 
search covers 2013-2016 only 

37. Duplicate study selection  Yes  No  

38. Duplicate data extraction Yes  No  
39. List of excluded studies and rationale Yes  No  

40. Characteristics of included studies provided No Comparator and intervention not described in 
detail 

Partial yes  

41. Assessment of risk of bias  Partial yes “Allocation sequence not truly random” not in 
assessment criteria 

NA The included study was an evidence based 
guideline, assessed with AGREE II 

42. Sources of funding reported No  No  

43. Appropriate methods to combine findings  No MA  No MA  

44. Assessment of impact RoB in included studies on 
results MA 

No MA  No MA  

45. RoB assessment used in interpretation of results 
and in conclusions 

Yes  Yes  

46. Explanation for and discussion of any observed 
heterogeneity 

Yes  No  

47. Adequate investigation of publication bias and its 
impact on the results 

No MA  No MA  

48. Potential sources of conflict of interest reported Yes  No  
Y: Yes; N: No; PY: partially yes; PICO: population, intervention, comparator/control and outcome; RoB: risk of bias; MA: meta-analysis; NA: not applicable  



 

224  Prescription of antibiotics in the dental office KCE Report 332 

 

Appendix 8.4. Quality appraisal of RCTs 

Appendix 8.4.1. Symptomatic irreversible pulpitis in permanent teeth 

Figure 42 – Symptomatic irreversible pulpitis in permanent teeth – Risk of bias summary of included RCT  
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Appendix 8.4.2. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Figure 43 – Symptomatic apical periodontitis and acute apical 
abscess – Risk of bias summary of included RCTs  

 Figure 44 – Symptomatic apical periodontitis and acute apical abscess – Risk 
of bias graph of included RCTs  

 

 

 

The risk of bias assessment was performed by the KCE authors (hence, not copied from Cope et al., 2018). 
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Appendix 8.4.3. Non-surgical treatment of aggressive periodontitis  

Figure 45 – Aggressive periodontitis - Risk of bias summary of included RCTs  
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Figure 46 – Aggressive periodontitis - Risk of bias graph of included RCTs  
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Appendix 8.4.4. Dental implants 

Figure 47 – Dental implant placement – Risk of bias summary of included RCTs 
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Figure 48 – Dental implant placement – Risk of bias graph of included RCTs 
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Appendix 8.4.5. Extraction of permanent teeth 

Figure 49 – Extraction of permanent teeth – Risk of bias summary of included RCTs 
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Figure 50 – Extraction of permanent teeth – Risk of bias graph of included RCTs 
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Appendix 8.5. Quality appraisal of other (primary) studies 

Appendix 8.5.1. Replantation of avulsed permanent teeth 

Figure 51 – Replantation of avulsed permanent teeth – Risk of bias with the ROBINS-I tool – Tooth survival 

 

: Low risk of bias; : Moderate risk of bias; : Serious risk of bias; ?: no information 

Outcome: tooth survival  
    Wang et al., 2019 Pohl et al., 2005 
Bias due to confounding     

  

Selection bias   
  

Bias in classification of 
interventions   

 

 

Bias due to deviation of intended 
intervention   ? 

 

Bias due to missing data   ?  
 

Bias in measurement of outcomes   
  

Bias in reporting result   
 

 

Overall 
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Figure 52 – Replantation of avulsed permanent teeth – Risk of bias with the ROBINS-I tool – Periodontal healing 

 

: Low risk of bias; : Moderate risk of bias; : Serious risk of bias; ?: no information 

Outcome: Periodontal Healing      

  
  

Wang et al., 
2019 

Bastos et al., 
2014 

Pohl et al., 
2005 

SaeLim et al., 
1997 

Andreasen et 
al., 1995 

Andersson and Bodin, 
1990 
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Figure 53 – Replantation of avulsed permanent teeth – Risk of bias with the ROBINS-I tool – Pulpal healing 

 

: Low risk of bias; : Moderate risk of bias; : Serious risk of bias; ?: no information 

  

Outcome: Pulpal Healing    Sae Lim et al., 1997 Andreasen, 1995 
Bias due to confounding       
Selection bias    

 

Bias in classification of interventions   
  

Bias due to deviation of intended 
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Bias due to missing data   
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Appendix 8.5.2. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Appendix 8.5.2.1. Cohort studies 

Figure 54 – Infective endocarditis – Risk of bias with the ROBINS-I tool – Oral streptococcal infective endocarditis 

 
*This study comprises of both a cohort and cross-over case control. The crossover case control has better control for individual confounding factors such as oral hygiene, dental 
status; however only 5 patients were identified in this study design. Therefore the analysis of risk of bias is focused on the cohort design. 

  

Outcome: oral streptococcal infective endocarditis  

  Tubiana et al. 2017* 
Bias due to confounding     
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Bias due to deviation of intended intervention 

 
? 
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Low risk of bias;   Moderate risk of bias  Serious risk of bias ? no information 
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Appendix 8.5.2.2. Time-trend studies 

Figure 55 – Infective endocarditis – Risk of bias with the ROBINS-I tool – IE-related hospitalizations*  

 
* Some studies use infective endocarditis incidence and do not specify infective endocarditis related hospitalisation. However all data are obtained from hospital discharge data. 

  

Outcome: IE-related hospitalizations*    
  

 
Garg 2019  
(Canada) 

Thornhill 2018 
(USA) 

Toyoda 2017  
(USA) 

Pasquali 2012 
(USA) children 
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Low risk of bias;   Moderate risk of bias  Serious risk of bias ? no information 
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Appendix 8.5.3. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Figure 56 - Orthopaedic joint implants - Risk of bias with the ROBINS-I tool – 1 year incidence of periprosthetic joint infection 

 

  

  Kao et al. 2017 
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APPENDIX 9. EVIDENCE TABLES  
Appendix 9.1. Evidence tables of systematic reviews 

Appendix 9.1.1. Symptomatic irreversible pulpitis in permanent teeth 

Agnihotry et al., 201993 

Antibiotic use for irreversible pulpitis (review) 

Methods  
• Design  Systematic review 
• Source of funding and competing 

interest 
Cochrane Oral Health Global Alliance, National Institute for Health Research 

• Search date 18 February 2018 
• Searched databases Cochrane Oral Health’s Trials Register, the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE Ovid; Embase 

Ovid, US National Institutes of Health Ongoing Trials Register ClinicalTrials.gov, the World Health Organization International 
Clinical Trials Registry Platform, reference lists of relevant articles and clinical trials. No separate search for adverse events 

• Included study designs Placebo controlled RCTs 
• Number of included studies N=1 (Nagle et al., 2000) 
• Statistical analysis Not applicable  
Patient characteristics  
• Eligibility criteria Adult patients (18+) presenting with a single tooth with irreversible pulpitis 
• Exclusion criteria Not specified 
• Patient & disease characteristics Forty adult patients (17 male, age: 30 to 34 years) who had presented as an emergency with spontaneous moderate to severe 

pain associated with a tooth. All teeth were vital and responsive to an electric pulp tester and to Endo Ice and displayed 
percussion sensitivity. The diagnosis of irreversible pulpitis was confirmed by a radiographically widened periodontal ligament 
space. 

Interventions 
• Intervention group Penicillin (500 mg every six hours for 7 days) and pain medication (consisting of ibuprofen 600 mg and paracetamol 

(acetaminophen) with codeine 30 mg (Tylenol®)). No endodontic treatment.  
• Control group Placebo (500 mg every six hours for 7 days) and pain medication (consisting of ibuprofen 600 mg and paracetamol 

(acetaminophen) with codeine 30 mg (Tylenol®)) No endodontic treatment. 
Results 
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Agnihotry et al., 201993 

Antibiotic use for irreversible pulpitis (review) 

• Patient reported pain (intensity 
and duration) and pain relief – 
measured on a categorical scale 
in the preoperative phase 

• Sum of pain intensity difference (SPID*) (median ± interquartile range (IQR)) 
Penicillin group: 6.0±10.5 vs. placebo group: 6.0 ± 9.5; p=0.776 

• Sum of pain percussion intensity difference (SPPID**)(median ± IQR) 
Penicillin group: 3.5±7.5 vs. placebo group: 2.0 ± 7.0; p=0.290 

• Any adverse effects (related to 
antibiotics or analgesics) 

• Not assessed 

• Quality of life  • Not assessed 
• Type, dose, frequency of 

medication for pain relief  
• Total number of ibuprofen 600mg tablets over 7 day study period (mean, SD) 

Penicillin group: 9.20 (6.02) vs. placebo group: 9.60 (6.34); mean difference: -0.40 (95%CI: -4.23 - 3.43) 
• Total number of acetominophen/paracetamol plus codeine tablets over 7 day study period (mean, SD) 

Penicillin group: 6.90 (6.87) vs. placebo group: 4.45 (4.82); mean difference: 2.45 (95%CI: -1.23 - 6.13) 
Limitations and other comments  
• Limitations - Based on an underpowered study of 20 participants in each arm 

- The included RCT did not assess adverse events 
- 28 teeth were molars, hence doubtful how reliable percussion pain intensity could be assessed by patients 

* Sum of pain intensity difference (SPID) is defined as the sum of pain intensity differences weighted by the length of the interval since the previous observation; it is an outcome 
measure that summarizes treatment response over a clinically relevant period; * Sum of pain percussion intensity difference (SPPID) is also an outcome measure that summarizes 
treatment response over a clinically relevant period. 

Appendix 9.1.2. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Cope et al., 201815 

Systemic antibiotics for symptomatic apical periodontitis and acute apical abscess in adults (Review) 

Methods  
• Design  Systematic review 
• Source of funding and competing 

interest 
Cochrane Oral Health Global Alliance, National Institute for Health Research 

• Search date 26 February 2018 
• Searched databases Cochrane Oral Health’s Trials Register,CENTRAL, 2018, Issue 1, MEDLINE Ovid, Embase Ovid,CINAHL EBSCO (Cumulative 

Index to Nursing and Allied Health Literature,), OpenGrey, ZETOC Conference Proceedings 
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Cope et al., 201815 

Systemic antibiotics for symptomatic apical periodontitis and acute apical abscess in adults (Review) 

US National Institutes of Health Ongoing Trials Register ClinicalTrials.gov; and the World Health Organization International 
Clinical Trials Registry Platform 
Reference lists of relevant articles, no separate search for adverse events 

• Included study designs Parallel placebo controlled RCTs (cluster RCTs excluded) 
• Number of included studies N = 2 (Fouad et al.,1996 (parallel group 3-arm RCT but only two included arms in MA), Henry et al., 2001 (parallel group 2-arm 

RCT)) 
• Statistical analysis Mean differences (or standardised mean differences when different scales are used) for continuous variables, combined RR for 

dichotomous outcomes using fixed effect model  
Patient characteristics  
• Eligibility criteria Fouad et al.: adult patients with pulp necrosis with periapical pain and/or swelling; in case of an elevated body temperature 

(above 100°F (=37.78°C)), malaise or fascial space involvement they were excluded 
Henry et al.: adult patients with a clinical diagnosis of a symptomatic necrotic tooth who actively had spontaneous pain; the 
affected tooth had to have a periapical radiolucency 

• Exclusion criteria Not specified in the SR, but the Fouad et al. RCT excluded patients who presented with signs of systemic involvement (e.g. 
elevated temperature, malaise, fascial space involvement), with allergy to penicillin or cephalosporins, diseases or medications 
compromising the immune system, a significant kidney or liver disease, who had taken antibiotics in the 2-week-period before 
their visit, who were pregnant, lactating or on oral contraceptives; in the Henry et al. RCT they excluded patients who had taken 
an antibiotic in the 30 days prior to study participation.  

• Patient & disease characteristics Fouad et al.  
Penicillin group: n = 13 (3 dropouts, only 10 included in analysis) 
- 8 men, 4 women, 1 gender not recorded 
- Mean age 34.92 years (SD: 17.33) 
- Mean baseline pain score: 2.40 (SD: 1.08) 
- Mean baseline swelling score: 1.91 (SD: 1.51) 
Placebo group: n = 15 (3 dropouts and 2 with endodontic flare-ups at 6h and 24h, which results in 10 included in analysis; 
however the patient with endodontic flare-up and swelling at 24h was considered, resulting in 11 patients included in the analysis 
of ‘swelling at 24h’) 
- 7 men, 6 women, 2 gender not recorded 
- Mean age: 37.17 years (SD: 9.40) 
- Mean baseline pain score: 2.00 (SD: 1.10) 
- Mean baseline swelling score: 2.00 (SD: 1.48) 
No treatment group: n = 12, but not further analysed in Cope et al. 
Henry et al.  
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Cope et al., 201815 

Systemic antibiotics for symptomatic apical periodontitis and acute apical abscess in adults (Review) 

Penicillin group: n = 19 (included in analysis, no info on the number randomised) 
- 9 men 
- Mean age: 37 years (SD: 16.5) 
- Median baseline pain score ± IQR: 2.0 ± 2.0 
- Median baseline swelling score ± IQR: 1.0 ± 2.0 
Placebo: n = 22 (included in analysis, no info on the number randomised) 
- 12 men 
- Mean age: 38 (SD: 18.8 years) 
- Median baseline pain score ± IQR: 2.0 ± 1.0 
- Median baseline swelling score ± IQR: 0 ± 1.0 

Interventions 
• Intervention group Penicillin V potassium K, in combination with analgesics (ibuprofen, acetaminophen) and dental treatment (partial or total 

pulpectomy) 
• Control group Placebo in combination with analgesics (ibuprofen, acetaminophen) and dental treatment (partial or total pulpectomy) 

(Fouad et al had a third arm with no antibiotic nor placebo administered, but not reported in this SR) 
• Results 
• Patient reported pain  Pain: 2 studies (n = 61) 

• Mean difference at 24 hours: -0.03 (95% CI: -0.53 - 0.47) 
• Mean difference at 48 hours: 0.32 (95% CI: -0.22 - 0.86) 
• Mean difference at 72 hours: 0.08 (95% CI: -0.38 - 0.54) 
• Mean difference at 7 days (only 1 study, n = 41): -0.05 (95% CI: -0.41 - 0.30) 
Percussion pain: 1 study (n = 41) 
• Mean difference at 24 hours: -0.32 (95% CI: -0.85 - 0.21) 
• Mean difference at 48 hours: 0.09 (95% CI: -0.44 - 0.62) 
• Mean difference at 72 hours: 0.05 (95% CI: -0.55 - 0.65) 
• Mean difference at 7 days: 0.06 (95% CI: -0.29 - 0.41) 

• Serious adverse events Not reported 
• Endodontic flare-up (clinician 

assessed) 
1 study (3-day follow-up): 0/10 in the antibiotic group vs. 2/11 in the placebo group; RR: 0.27 (95% CI: 0.01 - 4.90) 

• Clinical reported measures of 
infection (temperature, swelling, 
trismus, lymphadenopathy, 
cellulitis)  

Not reported 
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Cope et al., 201815 

Systemic antibiotics for symptomatic apical periodontitis and acute apical abscess in adults (Review) 

• Quality of life (patient reported) Not reported 
• Progression to abscess Not reported 
• Any adverse event (not serious) 1 study (n = 21; 3-day follow-up):  

• 1/10 in the antibiotic group: fatigue and reduced energy postoperatively 
• 1/11 in the placebo group: diarrhoea  

• Patient reported swelling 2 studies (n=61): 
• SMD at 24 hours: 0.27 (95% CI: -0.23 - 0.78) 
• SMD at 48 hours: 0.04 (95% CI: -0.47 - 0.55) 
• SMD at 72 hours: 0.02 (95% CI: -0.49 - 0.52) 
• SMD at 7 days (1 study, n = 41): 0.02 (95% CI: -0.28 - 0.32) 

• Type, dose, frequency of 
medication for pain relief 

1 study (n =41; 7-day follow-up): 
• Mean difference for total number of ibuprofen tablets: 1.58 (95% CI: -4.55 - 7.71) 
• Mean difference for total number of paracetamol (acetaminophen) with codeine tablets: -0.31 (95% CI: -3.94 - 3.32) 

Limitations and other comments  
• Limitations - Based on two underpowered studies 

- One of the included RCTs did not assess adverse events 
- Heterogeneity with regard to the endodontic treatment (total pulpectomy in Henry et al. vs. partial or total pulpectomy in 

Fouad et al.) 
- No studies that compared antibiotics with placebo without dental treatment 
- Quality of evidence is very low 

SMD: Standardised mean difference   
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Appendix 9.1.3. Replantation of avulsed permanent teeth 

Day et al., 2019124 

Interventions for treating traumatised permanent front teeth: avulsed (knocked out) and replanted (Review)  

Methods  
• Design  Systematic review 
• Source of funding and competing 

interest 
Cochrane Oral Health Global Alliance, National Institute for Health Research 

• Search date 8 March 2018 
• Searched databases Cochrane Oral Health’s Trials Register, CENTRAL, 2018, Issue 1, MEDLINE Ovid, Embase Ovid 

US National Institutes of Health Ongoing Trials Register ClinicalTrials.gov; and the World Health Organization International 
Clinical Trials Registry Platform 
Reference lists of relevant articles, no separate search for adverse events 

• Included study designs Randomised and quasi-randomised controlled trials (RCTs) that included a minimum follow-up period of 12 months 
• Number of included studies No RCT included that investigated systemic antibiotic use; four RCTs on other interventions 
• Statistical analysis Not applicable  
Patient characteristics  
• Eligibility criteria Patients who attended a dental clinic (for diagnosis, treatment or observation) with tooth avulsion involving one or more 

permanent front teeth 
• Exclusion criteria Patients with a primary tooth avulsed, with a specific medical history that could affect their dental management, e.g. immuno-

compromised patients where replantation may interfere with their general health and therefore such treatment may be 
contraindicated and follow-up of less than 12 months 

• Patient & disease characteristics Not applicable 
Interventions 
• Intervention group 1 RCT on hyperbaric oxygen 

1 RCT on root canal pastes (Ledermix versus Ultracal)  
1 RCT on pulp extirpation (removal of the nerve of the tooth) 
1 RCT on soaking the knocked out tooth in thymosin alpha 1 

• Control group Not applicable 
• Results  

Not applicable 
Limitations and other comments  
• Limitations Not applicable  
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Appendix 9.1.4. Periodontal abscess in permanent teeth 

Appendix 9.1.5. Extraction of permanent teeth 

Marchionni et al., 2017205 
The effectiveness of systemic antibiotic prophylaxis in preventing local complications after tooth extraction. A systematic review 
Methods  
• Design Systematic review 
• Source of funding and competing 

interest 
None  

• Search date January 2016 
• Searched databases MEDLINE (Pubmed via Entrez), the Cochrane Oral Health Group’s Trials Register. Extensive manual search of 11 dedicated 

dental/oral-maxillofacial journals 
• Included study designs RCTs with follow-up of at least 2 weeks 
• Number of included studies None 
• Statistical analysis NA 
Patient characteristics  
• Eligibility criteria Patients undergoing tooth extraction, which may involve flap elevation and bone removal. 
• Exclusion criteria Patients undergoing third molar extraction. 
• Patient & disease characteristics NA 
Interventions 
• Intervention group NA 
• Control group NA 
Results 
• Post-surgical complications (e.g. 

alveolar osteitis, pain, fever, 
swelling, trismus) 

NA  

• Any serious adverse events  NA 
• Quality of life measurements NA 
• Type, dose, and frequency of 

medication required for pain relief 
NA 

Limitations and other comments  
• Limitations NA  
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Appendix 9.1.6. Antibiotic prophylaxis in patients at (high) risk of 
infective endocarditis  

The SR performed in support of the NICE guideline6 included 3 
observational studies (2 case-control and 1 cohort study) also included in 
the SR by Cahill et al.; hence, this SR is not discussed separately.  

The review by Tempelhof et al. included 1 observational study not included 
in the review by Cahill et al., but the conclusions of the meta-analysis are 
similar,222 therefore this SR is not discussed separately.  

The SR by Lafaurie et al.218 included 12 RCTs comparing the incidence of 
bacteraemia in patients at risk after antibiotic prophylaxis with no 
prophylaxis. Eleven out of twelve studies are also included in the meta-
analysis by Cahill et al. and the conclusions of the meta-analyses in both 
papers are similar. Therefore, the SR by Lafaurie et al. is not discussed 
separately.  

The SR by Gonzalez Navarro et al. did not contain any new information and 
is therefore not discussed separately.219  

The SR by Glenny et al. included only one (time-trend) study that is also 
included in the SR of Cahill et al., hence, this SR is not discussed 
separately.221 

All studies except one that were included in the SR by Khan et al.220 were 
also included in the review by Cahill et al. The one additional study (Pasquali 
et al, 2012)223 is discussed separately as observational (time-trend) study. 

 

Cahill et al., 2017217  
Antibiotic prophylaxis for infective endocarditis: a systematic review and meta-analysis 

Methods  
• Design Systematic review and meta-analysis 
• Source of funding and competing 

interest 
No information on source of funding. No apparent competing interests. 

• Search date February 2016 
• Searched databases Medline, Embase, Cochrane database of systematic reviews, Cochrane Central registry of controlled trials, DARE, Science Citation 

Index expanded and Conference Proceedings Citation Index 
• Included study designs Time-trend population studies, observational studies (for infective endocarditis), and placebo-controlled trials (for incidence of 

bacteraemia) 
• Number of included studies 10 time-trend population studies:  

- Nine studies of relative antibiotic prophylaxis restriction (from the USA and Europe) (Bates 2016, Bikdeli 2013, De Simone 
2015 and De Simone 2015, Duval 2012, Keller 2016, Mackie 2016, Pant 2015, Salam 2014, van den Brink 2016)  

- One study examining the effect of total antibiotic prophylaxis restriction (from the UK) (Dayer 2015 which is an update of 
Thornhill 2011) 

5 observational studies:  
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Cahill et al., 2017217  
Antibiotic prophylaxis for infective endocarditis: a systematic review and meta-analysis 

- 4 case-control studies (Horstkotte 1987) 
- 1 retrospective cohort trial (Imperiale 1990, Lacassin 1995, Strom 1998, Van der Meer 1992) 
21 RCTs (outcome: bacteraemia) (Asi 2010, Baltch 1982 (a and b), Cannell 1991, Coulter 1990, Diz Dios 2006, Duvall 2013, Hall 
1993, Hall 1996, Head 1984, Khairat 1966, Limeres Posse 2016, Lockhart 2004, Lockhart 2008, Maharaj 2012, Maskell 1986, 
Roberts 1987, Shanson 1978, Shanson 1985, Shanson 1987, Vergis 2001) 

• Statistical analysis Meta-analysis: fixed-effects model; heterogeneity was assessed using I-square values. 
Patient characteristics  
• Eligibility criteria Studies reporting the effect of prophylactic antibiotic use on outcomes of bacterial endocarditis in patients undergoing dental 

procedures; comparison of interest use of prophylactic antibiotic vs. no antibiotic or placebo 
• Exclusion criteria Studies conducted before 1960, studies of antibiotic prophylaxis in patients undergoing cardiac surgery or implantation of cardiac 

electronic devices, topical therapies and comparative antibiotic trials with no placebo/control arm 
• Patient & disease characteristics Patients undergoing diagnostic or therapeutic procedures (with at least a sub-population ondergoing dental procedures) at 

potential risk of infectious (bacterial) endocarditis 
Interventions 
• Intervention group Antibiotic prophylaxis (AP) 
• Control group No antibiotic prophylaxis or placebo 
Results 
• Incidence of infective 

endocarditis  
Observational studies: 
MA of 3 studies: OR for use of antibiotic prophylaxis in patients with infective endocarditis was 0.59 (95% CI: 0.27 - 1.30, I2=48%) 
Time-trend studies: 
5 out of 10 time-trend studies showed an increased incidence of infective endocarditis after guideline change, with an increase in 
rate of change of incidence after the guideline change.  

• Mortality Not reported 
• Serious adverse events Not reported 
• Bacteraemia Antibiotic prophylaxis was associated with a reduced risk for bacteraemia in patients following dental procedures (RR: 0.53, 95% 

CI: 0.49 - 0.57)  
• Adverse events Not reported 
Limitations and other comments  
• Limitations - Time-trend analyses are not adjusted for changes in the population, for example the increase in people at risk of infective 

endocarditis. In 8 of the 10 time-trend analysis, there were no data on the use of prophylactic antibiotics and the dental 
procedures. Therefore, the implementation of the guideline could not be assessed. 
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Cahill et al., 2017217  
Antibiotic prophylaxis for infective endocarditis: a systematic review and meta-analysis 

- The data are based on 4 case-control studies and 1 retrospective cohort trial which are inherently at high risk of bias. They 
were all retrospective, of poor methodological quality and had a small sample size. Accordingly, they are at high risk of 
methodological bias and conclusions should be drawn with caution. Furthermore, most of the patients in these studies did not 
have replacement valves (prosthetic valves) or other high-risk pathology, so they would not have been considered for antibiotic 
prophylaxis even if the US or European guidelines were followed. Another limitation is that some antibiotics used at the time 
of the underlying studies are no longer administered for this indication today. 

 

Zeng et al., 2019228 
Prevention of postdental procedure bacteremia: a network meta-analysis 
Methods  
• Design Systematic review and network meta-analysis 
• Source of funding and competing 

interest 
No funding sources specific for this research 
Authors supported by a Clinical Lectureship jointly funded by Health Education England and the National Institute for Health 
Research (NIHR), NIHR Biomedical Research Centre at South London and Maudsley NHS Founding Trust, Maudsley Charity, 
King’s College London and the NIHR South London Collaboration for Leadership in Applied Health Research and Care.  

• Search date 4 December 2018 
• Searched databases ClinicalKey, Cochrane CENTRAL, Embase, ProQuest, PubMed, ScienceDirect, Web of Science and ClinicalTrials.gov 
• Included study designs RCT 
• Number of included studies 24 RCTs 
• Statistical analysis Network meta-analysis (NMA) with random effects models in the pairwise meta-analysis and frequentist models to compare the 

effect sizes among studies with the same interventions. A mixed treatment comparison with generalized linear mixed models was 
used to analyse the direct and indirect comparisons among the NMAs. The relative ranking probabilities among the treatment 
effects of all interventions for the target outcomes was calculated: the surface under the cumulative ranking curve reflected the 
percentage of effectiveness that each intervention can achieve relative to an imaginary intervention that was the best without 
uncertainty. The potential local inconsistency (by using the loop-specific approach and the side-splitting method) and the global 
inconsistency (by using the design-by-treatment interaction model) were also evaluated. 

Patient characteristics  
• Eligibility criteria Adult or paediatric patients undergoing dental procedures 
• Exclusion criteria None specified 
• Patient & disease characteristics Overall, 2 147 patients included. Mean age 32.4 years old. Mean female proportion: 48.9%.  
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Zeng et al., 2019228 
Prevention of postdental procedure bacteremia: a network meta-analysis 

The time of blood drawn for blood culture after a dental procedure ranged from 2 minutes to 7 days (median = 15 minutes, 25% 
to 75% quantile = 9 to 60 minutes) 

Interventions 
• Intervention group Antibiotic prophylaxis at time of dental procedure 
• Control group No antibiotic prophylaxis at time of dental procedure 
Results 
• Incidence of infective 

endocarditis  
None of the participants included in the RCTs developed infective endocarditis  

• Mortality Not reported 
• Serious adverse events Not reported 
• Bacteraemia The incidence of postdental procedure bacteraemia was lower compared to the placebo/control group for the following antibiotic 

prophylaxis regimens: oral 3 gram of amoxicillin, oral 2 gram of amoxicillin, intravenous (IV) 50 mg/kg amoxicillin in children, IV 400 
mg of teicoplanin, IV 1000mg/200mg of amoxicillin/clavulanate and IV 1.5g of cefuroxime. 
According to the NMA, IV amoxicillin/clavulanate provided the least incidence of postdental procedure bacteraemia; among the 
oral forms of preventive administration, 3 g of amoxicillin provided the best results. 

• Adverse events Not reported 
Limitations and other comments  
• Limitations NMA cannot replace RCT with direct comparison 

Bacteraemia remains a surrogate outcome for infective endocarditis, validity can be questioned as finally, none of the participants 
of all the included RCTs developed infective endocarditis.  

Appendix 9.1.7. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Rademacher et al., 2017242 
Antibiotic prophylaxis is not indicated prior to dental procedures for prevention of periprosthetic joint infections 
Methods  
• Design Systematic review  
• Source of funding and competing 

interest 
No funding received for this study, no competing interests 

• Search date July 2015 
• Searched databases Medline, Embase, Cochrane database 
• Included study designs RCT, observational studies 
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Rademacher et al., 2017242 
Antibiotic prophylaxis is not indicated prior to dental procedures for prevention of periprosthetic joint infections 
• Number of included studies 9 observational studies (6 ‘retrospective’ cohort studies and 3 case-control studies) 

Jacobsen and Murray 1980 (n=1 1885)246 
Ainscow and Denham 1984 (n= 1 000)247 
Waldman et al. 1997 (n=3 490)248 
LaPorte et al 1999 (n=2 973)249 
Cook et al. 2007 (n=3 013)250 
Uçkay et al. 2009 (n=6 101)251 
Berbari et al. 2010 (n=678)245 
Swan et al. 2011 (n=1 641)252 
Skaar et al. 2011 (n=1000)253 

• Statistical analysis Not performed 
Patient characteristics  
• Eligibility criteria Patients with joint implants who undergo dental treatment 
• Exclusion criteria None specified 
• Patient & disease characteristics Majority hip or knee implant, incidence of hematogenous periprosthetic joint infection ranged from 0.03% to 0.2% 
Interventions 
• Intervention group Antibiotic prophylaxis 
• Control group No antibiotic prophylaxis 
Results 
• Incidence of (haematogenous) 

periprosthetic joint infections 
(PJI) 

None of the studies found a significant reduction in dental HPJI associated with antibiotic prophylaxis 

• Serious adverse events Not reported 
• Mortality Not reported 
• Any other adverse events Not reported 
• Cost implications Not reported 
Limitations and other comments  
• Limitations Included studies were retrospective observational cohort or case-control studies. Overall, the quality of the evidence (according to 

GRADE) was judged to be very low.  
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Appendix 9.2. Evidence tables of RCTs 

Appendix 9.2.1. Non-surgical treatment of aggressive periodontitis  

Appendix 9.2.1.1. RCTs comparing antibiotics with placebo 

Aimetti et al., 2012143 
Full-mouth disinfection and systemic antimicrobial therapy in generalized aggressive periodontitis: a randomized, placebo-controlled trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by a research grant from Regione Piemonte, Turin, Italy 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Division of Periodontology, Dental School, University of Turin) 
Country: Italy 

• Sample size N = 39 randomized, n = 39 analysed 
Calculated sample size: n = 17 patients/group (to compensate for drop-out: 21 patients/group) 

• Duration Patient enrolment from January 2009 to February 2010 
• Follow-up 6 months 
• Statistical analysis Student’s t-test, Mann–Whitney U-test, chi-square analysis, repeated measures of analysis of variance, Friedman’s test and post-

hoc tests (Newman–Keuls test and Dunn test) 
Per protocol analysis 

Patient characteristics  
• Eligibility criteria Patients with good general health, with a minimum of 20 teeth excluding teeth indicated for extraction, generalized interproximal 

attachment loss involving at least three teeth apart from molars and first incisors, ≥ two sites around at least 12 teeth with clinical 
attachment level and probing depth ≥ 6 mm, amount of microbial deposits inconsistent with the severity of periodontal tissue 
destruction, at least one member of the family presented with a history of periodontal disease. 

• Exclusion criteria Patients with smoking habits, medical disorders that require prophylactic antibiotic coverage or that could influence the 
progression or treatment of periodontitis (i.e. diabetes mellitus, autoimmune dysfunctions, bone metabolic diseases), 
consumption of drugs known to affect periodontal status (anticonvulsants, immunosuppressant, calcium channel blockers), 
antibiotic therapy within the last 6 months, long-term administration of anti-inflammatory medications, allergy to penicillin and/or 
Metronidazole, periodontal treatment in the previous 6 months, pregnancy and lactation. 

• Patient & disease characteristics Antibiotic group: n = 19 patients 
- 8 men 
- Mean age: 36.3 years (SD: 3.2) 
- Caucasian: 79 % 
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Aimetti et al., 2012143 
Full-mouth disinfection and systemic antimicrobial therapy in generalized aggressive periodontitis: a randomized, placebo-controlled trial 

- Mean full mouth plaque score: baseline: 59.7 (SD: 19.0) – at 6 months: 13.0 (SD: 1.6) 
Placebo group: n = 20 patients 
- 10 men 
- Mean age: 35.7 years (SD: 2.8) 
- Caucasian: 85 % 
- Mean full mouth plaque score: baseline: 60.4 (SD: 27.1) – at 6 months: 12.1 (SD: 2.1) 

Interventions  
• Intervention group  Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; started immediately after the first session of OSFMD 

Total antibioticexposure: 10 500 mg amoxicillin and 10 500 mg metronidazole 
• Placebo group  Placebo tablets, three times a day for 7 days; started immediately after the first session of OSFMD 
• Periodontal treatment (both 

groups) 
- Pre-treatment session of supragingival scaling and polishing; instructions in proper self-performed plaque control measures, 

including special instructions in the Bass technique and inter-proximal cleaning with dental floss and inter-dental brushes. 
- One-stage full mouth disinfection (OSFMD), in two sessions within 24 h by a single experienced therapist and under local 

anaesthesia without time limit; supplemented by the disinfection of intra-oral niches with CHX. 
- Test and control subjects were instructed to use a 0.2 % CHX rinse twice a day for 1 min. and to spray the tonsils twice daily 

with a 0.2 % CHX for 2 months post-treatment. 
- Reinforcement of oral hygiene measures and supragingival professional debridement were scheduled every 2 weeks during 

the first 6 weeks and at 2-month interval up to the 6-month evaluation. 
Results   
• Pocket closure (i.e. mean 

proportion of sites changing from 
probing depth ≥ 4 mm to ≤3 mm) 
(mean ± SD; %) 

Change 0 – 6 months: antibioticgroup: 59.4 ± 15.9 vs. placebo group: 48.1 ± 18.5 (data provided through personal 
communication) 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: antibiotic group: 4.7 ± 1.1 vs. placebo group: 5.0 ± 1.2 (NS) 
6 months: antibiotic group: 3.3 ± 0.6 vs. placebo group: 4.0 ± 1.0 (p = 0.01, Bonferroni corrected) 
Change 0 – 6 months: antibiotic group: -1.4 ± 0.6 (p < 0.001) vs. placebo group: -1.0 ± 0.3 (p < 0.001) 

• Full mouth PD (mean ± SD; mm) Baseline: antibiotic group: 4.3 ± 1.1 vs. placebo group: 4.5 ± 1.1 (NS) 
6 months: antibiotic group: 2.7 ± 0.6 vs. placebo group: 3.3 ± 0.8 (p = 0.01, Bonferroni corrected) 
Change 0 – 6 months: antibiotic group: -1.6 ± 0.5 (p < 0.001) vs. placebo group: -1.2 ± 0.3 (p < 0.001) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (mean ± SD; %)  

Baseline: antibiotic group: 56.6 ± 20.2 vs. placebo group: 54.9 ± 15.4 (data provided by W Teughels) 
6 months: antibiotic group: 17.7 ± 7.8 vs. placebo group: 28.4 ± 14.3 (data provided by W Teughels) 
Change 0 – 6 months: antibiotic group: -38.9 ± 4.97 vs. placebo group: -26.5 ± 4.70 (calculated based on the above data) 

• Suppuration Not reported 
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Aimetti et al., 2012143 
Full-mouth disinfection and systemic antimicrobial therapy in generalized aggressive periodontitis: a randomized, placebo-controlled trial 

• Full mouth proportion of sites 
with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 61.5 ± 17.7 vs. placebo group: 56.2 ± 18.2 (NS) 
6 months: antibiotic group: 9.4 ± 0.6 vs. placebo group: 15.5 ± 3.8 (p < 0.001, Bonferroni corrected) 
Change 0 – 6 months: antibiotic group: -52.1± 17.5 vs. placebo group: -40.7 ± 16.8 (data provided through personal 
communication) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Mild gastrointestinal discomfort: antibiotic group: 3/19 vs. placebo group: 0/20  
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Unclear compliance to the medication regime 

• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 

 

Andere et al., 2017144 
Clarithromycin as an Adjunct to One-Stage Full-Mouth Ultrasonic Periodontal Debridement in Generalized Aggressive Periodontitis: A Randomized Controlled Clinical Trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by Research Funding Agency from Sao Paulo State (FAPESP), Brazil, Grants 2015/04621-5 and 
2015/12669-8 and CNPq - National Council for Scientific and Technological Development (Grant # 301102/2016-3), for 
supporting Dr. Santamaria 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Periodontology Clinic of the College of Dentistry, Sao Paulo State University) 
Country: Brazil 

• Sample size N = 40 randomized, n = 40 analysed 
Calculated sample size: n = 17 patients/group  

• Duration Patient enrolment from November 2013 to May 2015 
• Follow-up 6 months 
• Statistical analysis Student’s t-test, Mann–Whitney U rank-sum test, Shapiro-Wilk test, analysis of variance, Tukey test, Friedman’s test and Mann- 

Whitney U test  
Patient characteristics  
• Eligibility criteria Patients with good systemic health, a diagnosis of generalized aggressive periodontitis (GAgP),139 presence of ≥ 20 teeth, 

presence of at least six sites presenting PD and CAL loss ≥ 5 mm with bleeding on probing (BOP) and at least two sites with PD 
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Andere et al., 2017144 
Clarithromycin as an Adjunct to One-Stage Full-Mouth Ultrasonic Periodontal Debridement in Generalized Aggressive Periodontitis: A Randomized Controlled Clinical Trial 

≥ 7 mm (including incisors and first molars, in addition to two other non-contiguous teeth between them), aged < 35 years, a 
family history of periodontal disease and agreement to participate in the study and sign a written consent. 

• Exclusion criteria Pregnant or lactating women, patients with a diagnosis of diabetes or any other condition that could influence periodontal 
disease, smokers, use of antimicrobials 6 months prior to study initiation, long-term use of anti-inflammatory drugs and history of 
periodontal treatment within the 6 months prior to study initiation. 

• Patient & disease characteristics AB group: n = 20 patients 
- 1 man 
- Mean age: 31.40 years (SD: 3.70) 
- Number of teeth: 27.07 (SD: 1.32) 
- Mean full mouth plaque score: baseline: 59.0 (SD: 23.0) – at 6 months: 29.2 (SD: 12.8) 
Placebo group: n = 20 patients 
- 1 man 
- Mean age: 31.25 years (SD: 4.60) 
- Number of teeth: 25.80 (SD: 2.60) 
- Mean full mouth plaque score: baseline: 62.0 (SD: 25.0) – at 6 months: 20.0 (SD: 9.6) 

Interventions  
• Intervention group  Clarithromycin 500 mg, twice a day for 3 days; started immediately before the full mouth debridement 

Total antibiotic exposure: 3 000 mg clarithromycin  
• Placebo group  Placebo tablets, twice a day for 3 days; started immediately before the full mouth debridement 
• Periodontal treatment (both 

groups) 
- Pre-treatment session of prophylaxis, supragingival calculus removal (using manual curets and an ultrasonic device), and oral 

hygiene instructions.  
- One-stage full-mouth ultrasonic debridement, in a single session after the pretreatment protocol by a single experienced and 

trained periodontist who was masked to the treatment and was different from the evaluator; under local anaesthesia, lasting ≤ 
1 hour with ultrasound equipment with subgingival tips.  

- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: all patients received a monthly prophylaxis regimen 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Change 0 – 6 months: antibiotic group: 76.35 ± 12.56 vs. placebo group: 67.88 ± 19.64 (data provided by W. Teughels) 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: antibiotic group: 3.48 ± 0.66 vs. placebo group: 3.63 ± 0.70 (NS) 
6 months: antibiotic group: 2.71 ± 0.35 vs. placebo group: 3.03 ± 0.55 (NS) 
Change 0–6 months: antibiotic group: -0.77 ± 0.40 vs. placebo group: -0.60 ± 0.40 (NS) 

• Full mouth PD (mean ± SD; mm) Baseline: antibiotic group: 3.34 ± 0.56 vs. placebo group: 3.53 ± 0.60 (NS) 
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Andere et al., 2017144 
Clarithromycin as an Adjunct to One-Stage Full-Mouth Ultrasonic Periodontal Debridement in Generalized Aggressive Periodontitis: A Randomized Controlled Clinical Trial 

6 months: antibiotic group: 2.53 ± 0.30 vs. placebo group: 2.86 ± 0.52 (NS) 
Change 0–6 months: antibiotic group: -0.81 ± 0.40 vs. placebo group: -0.67 ± 0.40 (NS) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Not reported 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 53.00 ± 19.00 vs. placebo group: 54.00 ± 30.00 (NS) 
6 months: antibiotic group: 13.30 ± 5.00 vs. placebo group: 18.00 ± 6.85 (NS) 
Change 0 – 6 months: antibiotic group: -39.70 ± 4.07 vs. placebo group: -36.00 ± 6.88 (calculated based on the above data) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Gastrointestinal discomfort: antibiotic group: 2/20 vs. placebo group: 0/20  
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • High full mouth plaque score throughout the study 

• Rather high full mouth bleeding on probing score throughout the study 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Unclear (im)balance between groups with regard to proportion of deep pockets 
• 1 hour is very short for adequate full mouth scaling & rootplaning in generalised aggressive periodontitis 
• Confusing information with regard to timing of randomisation (“After mechanical therapy, patients were randomly assigned to 

either: 1) the CLM group or 2) the placebo group.” but also “All patients in the CLM and placebo groups started to take pills 
immediately before the full-mouth ultrasonic debridement session.”  

• One patient of the CLM group did not have 100% adherence to treatment, with two pills not taken due to forgetfulness 

 

Ardila et al., 2015145 
Adjunctive moxifloxacin in the treatment of generalized aggressive periodontitis patients: clinical and microbiological results of a randomized, triple-blind and placebo-
controlled clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by the School of Dentistry of the Universidad de Antioquia, Medellın, Colombia 
Declaration of interest: no conflict of interests 

• Setting University dental clinic  
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Ardila et al., 2015145 
Adjunctive moxifloxacin in the treatment of generalized aggressive periodontitis patients: clinical and microbiological results of a randomized, triple-blind and placebo-
controlled clinical trial 

Country: Colombia 
• Sample size N = 40 randomized, n = 40 analysed (n = 1 from the placebo group missed FU) 

Calculated sample size: n = 12 patients/group  
• Duration Patient enrolment from February 2012 to August 2013 
• Follow-up 6 months 
• Statistical analysis Kolmogorov-Smirnov test, X2-test, independent t-test, repeated measures ANOVA  
Patient characteristics  
• Eligibility criteria Patients with at least 20 teeth (excluding third molars and teeth indicated for extraction), ≤ 30 years of age, with a minimum of six 

incisors and/or first molars with at least one site each with probing depth (PD) and clinical attachment level (CAL) ≥ 5 mm and a 
minimum of six teeth other than first molars and incisors with at least one site each with PD and CAL ≥ 5 mm. 

• Exclusion criteria Pregnant or nursing women, patients with diabetes, cardiovascular disease, immunological disorders or any other systemic 
disease that could alter the course of periodontal disease, patients who were smoking, patients with allergy to fluoroquinolones 
or moxifloxacin, consumption of systemic antimicrobials or anti-inflammatory drugs in the last 6 months, and periodontal therapy 
during the last 6 months and absence of familiar aggregation. 

• Patient & disease characteristics Antibiotic group: n = 20 patients 
- 9 men 
- Mean age: 28.4 years (SD: 0.9) 
- Mean full mouth plaque score: baseline: 41.5 (SD: 15) – at 6 months: 10.7 (SD: 2.3) 
Placebo group: n = 20 patients 
- 8 men 
- Mean age: 26.4 years (SD: 1.1) 
- Mean full mouth plaque score:baseline: 46.7 (SD: 12) – at 6 months: 11.4 (SD: 1.1) 

Interventions  
• Intervention group  Moxifloxacin 400 mg, once a day for 7 days; started at the scaling & rootplaning visit  

Total antibiotic exposure: 2 800 mg moxifloxacin  
• Placebo group  Placebo tablets, once a day for 7 days; started at the scaling & rootplaning visit 
• Periodontal treatment (both 

groups) 
- Pre-treatment session: not reported 
- One-stage full-mouth scaling & rootplaning, by a single experienced clinician; under local anaesthesia, lasting approximately 

2 hours and a half with manual instruments and ultrasound equipment.  
- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: all patients were recalled monthly for oral hygiene instructions 

Results   
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Ardila et al., 2015145 
Adjunctive moxifloxacin in the treatment of generalized aggressive periodontitis patients: clinical and microbiological results of a randomized, triple-blind and placebo-
controlled clinical trial 

• Pocket closure (i.e. mean 
proportion of sites changing from 
probing depth ≥ 4 mm to ≤3 mm) 
(mean ± SD; %) 

Not reported 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: antibiotic group: 4.92 ± 0.5 vs. placebo group: 4.93 ± 0.4 (NS) 
6 months: antibiotic group: 3.14 ± 0.6 vs. placebo group: 3.77 ± 0.4 (p < 0.001) 
Change 0–6 months: antibiotic group: -1.78 ± 0.17 vs. placebo group: -1.16 ± 0.13 (calculated based on the above data) 

• Full mouth PD (mean ± SD; mm) Baseline: antibiotic group: 4.27 ± 0.4 vs. placebo group: 4.34 ± 0.5 (NS) 
6 months: antibiotic group: 3.08 ± 0.6 vs. placebo group: 3.5 ± 0.4 (p < 0.001) 
Change 0–6 months: antibiotic group: -1.19 ± 0.16 vs. placebo group: -0.84 ± 0.14 (calculated based on the above data) 

• Full mouth proportion of sites 
with PD ≥ 6 mm (%) 

Baseline: antibiotic group: 50.5 vs. placebo group: 49.4 (NS) 
6 months: antibiotic group: 8.7 vs. placebo group: 13.4 (p = 0.002) 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 44 ± 10 vs. placebo group: 47 ± 16 (NS) 
6 months: antibiotic group: 9.4 ± 0.6 vs. placebo group: 10.2 ± 0.4 (NS) 
Change 0–6 months: antibiotic group: -34.6 ± 2.24 vs. placebo group: -36.8 ± 3.58 (calculated based on the above data) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Antibiotic group: 0/20 0 vs. placebo group: 0/20  
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Antibiotic regimen applied empirically 

• No ≥ 12 month data available 
• Unclear how missing data were handled  
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Casarin et al., 2012146 
The combination of amoxicillin and metronidazole improves clinical and microbiologic results of one-stage, full-mouth, ultrasonic debridement in aggressive periodontitis 
treatment 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by the Foundation for Research Support of Sao Paulo (FAPESP), Grant #06/60314-5, and the 
National Council for Scientific and Technological Development (CNPq), Grant #30878/2006-2. 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Graduate Clinic of Piracicaba Dental School) 
Country: Brazil 

• Sample size N = 25 randomized, n = 24 analysed 
Calculated sample size: n = 12 patients/group  

• Duration Patient enrolment and treatment from February 2006 to December 2008 
• Follow-up 6 months 
• Statistical analysis One-way analysis of variance (ANOVA)/Tukey test, repeated-measures ANOVA, student’s t-test, Friedman test and Kruskal-

Wallis test  
Patient characteristics  
• Eligibility criteria Patients with a diagnosis of generalized aggressive periodontitis (GAgP),139 presence of ≥ 20 teeth, presence of ≥ 8 teeth 

presenting PD ≥ 5 mm with bleeding on probing (BOP) and ≥ 2 teeth with PD ≥ 7mm (including incisors and first molars, in 
addition to two other non-contiguous teeth between them, good general health and < 35 years of age. 

• Exclusion criteria Patients who were pregnant or lactating, were suffering from any other systemic diseases (e.g. cardiovascular, diabetes), 
received antimicrobials in the previous 3 months, were taking long-term anti-inflammatory drugs, received a course of periodontal 
treatment within the last 6 months or smoked.  

• Patient & disease characteristics Antibiotic group: n = 13 patients 
- Male: 25 % 
- Mean age: 28.8 years (SD: 6.2) 
- Number of teeth: 23.3 (SD: 2.4) 
- Mean full mouth plaque score: baseline: 23.8 (SD: 4.6) – at 6 months: 15.6 (SD: 3.1) 
Placebo group: n = 12 patients 
- Male: 42 % 
- Mean age: 28.3 years (SD: 5.9) 
- Number of teeth: 22.9 (SD: 2.4) 
- Mean full mouth plaque score: baseline: 25.8 (SD: 7.1) – at 6 months: 19.4 (SD: 3.0) 

Interventions  
• Intervention group  Amoxicillin 375 mg and metronidazole 250 mg, every 8 hours for 7 days; not reported when exactly started 
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Casarin et al., 2012146 
The combination of amoxicillin and metronidazole improves clinical and microbiologic results of one-stage, full-mouth, ultrasonic debridement in aggressive periodontitis 
treatment 

Total antibiotic exposure: 7 875 mg amoxicillin and 5 250 mg metronidazole 
• Placebo group  Placebo tablets, every 8 hours for 7 days; not reported when exactly started 
• Periodontal treatment (both 

groups) 
- Pre-treatment session of prophylaxis, supragingival calculus removal, and oral hygiene instructions. 
- Full-mouth ultrasonic debridement in one session with a time limit of 45 minutes, using an ultrasonic scaler with subgingival 

tips 
- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: not reported 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Not reported 

• Partial mouth clinical attachment 
level (mean ± SD; mm) 

No exact data reported (limited to figure) 

• Partial mouth PD (mean ± SD; 
mm) 

No exact data reported (limited to figure) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Baseline: antibiotic group: 42.1 ± 4.7 vs. placebo group: 39.7 ± 5.6  
6 months: antibiotic group: 10.7 ± 11.3 vs. placebo group: 26.1 ± 11.6 (p = 0.04) 
Change 0 – 6 months: antibiotic group: -31.4 ± 3.39 vs. placebo group: -13.6 ± 3.72 (calculated based on the above data) 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 39.3 ± 6.5 vs. placebo group: 34.3 ± 6.1 (NS) 
6 months: antibiotic group: 10.3 ± 2.0 vs. placebo group: 11.0 ± 3.0 (p < 0.05) 
Change 0–6 months: antibiotic group: -29.0 ± 1.89 vs. placebo group: -23.3 ± 1.96 (calculated based on the above data) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Gastrointestinal discomfort: antibiotic group: 2/13 vs. placebo group: 0/12 

Fever on day of treatment: antibiotic group: 1/13 vs. placebo group: 2/12 
• Quality of life measurements 

(VAS score; mean, range) 
Level of pain: 
- Day of treatment: antibiotic group: 2.00 (0.4 – 6.2) vs. placebo group: 2.20 (0 – 5) (NS) 
- Day after treatment: antibiotic group: 1.33 (0 – 2.4) vs. placebo group: 1.29 (1 – 3) (NS) 

Limitations and other comments  
• Limitations • 3/4 hour is very short for adequate full mouth scaling & rootplaning in generalised aggressive periodontitis 
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Casarin et al., 2012146 
The combination of amoxicillin and metronidazole improves clinical and microbiologic results of one-stage, full-mouth, ultrasonic debridement in aggressive periodontitis 
treatment 

• Partial recording of probing depth and clinical attachment level (teeth presenting ≥ 1 site with PD ≥ 5 mm; in teeth presenting 
>1 site with PD ≥ 5 mm, the deepest one was selected) 

• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 

 

Emingil et al., 2012147 
Effect of azithromycin, as an adjunct to nonsurgical periodontal treatment, on microbiological parameters and gingival crevicular fluid biomarkers in generalized aggressive 
periodontitis 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by grants from the Ege University Research Projects (06-Dental-016) and Academy of Finland and 
the Research Foundation of Helsinki University Central Hospital (FA-grant: 1130408- HUCHgrant: TYH 2012210) 
Declaration of interest: not reported 

• Setting University dental clinic (Department of Periodontology, School of Dentistry, Ege University, Izmir) 
Country: Turkey 

• Sample size N = 36 randomized, n = 32 analysed 
Calculated sample size: n = 13 patients/group  

• Duration Patient enrolment from 2004 (month not specified) to the ‘end of 2006’. 
• Follow-up 6 months 
• Statistical analysis Student’s t-test, chi-square test, Shapiro-Wilk test, repeated measures of analysis of variance, Bonferroni correction for multiple 

testing 
Patient characteristics  
• Eligibility criteria Patients with generalized aggressive periodontitis (GAgP),139 with at least 16 teeth, with clinical attachment level of ≥ 5 mm and 

probing depth of ≥ 6 mm on eight or more teeth (at least three of which were other than central incisors or first molars) as well as 
radiographic bone loss of ≥ 30% of the root length on those affected teeth; clinical attachment loss was not consistent with the 
amount of plaque accumulation or local contributing factors. 

• Exclusion criteria Patients with severe medical disorders (including diabetes mellitus), immunological disorders, any history of systemic disease, a 
known hypersensitivity to any type of macrolide, if they had received antibiotics or other medicines or periodontal treatment within 
the past 6 months and if they were pregnant; subjects smoking ≥ 10 cigarettes per day. 

• Patient & disease characteristics Antibiotic group: n = 16 patients 
- 9 men 
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Emingil et al., 2012147 
Effect of azithromycin, as an adjunct to nonsurgical periodontal treatment, on microbiological parameters and gingival crevicular fluid biomarkers in generalized aggressive 
periodontitis 

- Mean age: 28.75 ± 4.4 
- Never smokers: 9/16 
- Mean number of teeth: 26.31 ± 2.4 
- Mean full mouth plaque score (95% CI): baseline: 93.48 – 98.73 – at 6 months: 25.07 – 28.41 (point estimate not reported) 
Placebo group: n = 16 patients 
- 8 men 
- Mean age: 29.56 ± 5.9  
- Never smokers: 10/16 
- Mean number of teeth: 25.75 ± 2.4 
- Mean full mouth plaque score (95% CI): baseline: 85.22 – 97.50 – at 6 months: 25.67 – 28.90 (point estimate not reported) 

Interventions  
• Intervention group  Azithromycin 500 mg, once daily for 3 days; started at the end of the last treatment visit 

Total antibiotic exposure: 1 500 mg azithromycin 
• Placebo group  Placebo tablets, once daily for 3 days; started at the end of the last treatment visit 
• Periodontal treatment (both 

groups) 
- Pre-treatment session: none 
- Scaling and rootplaning in four sessions within 3 weeks by the same calibrated, trained and blinded study investigator in a 

standardized manner and under local anaesthesia 
- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: Reminders of how to maintain good oral hygiene and maintenance therapy (i.e. removal of any 

supragingival plaque and calculus) was administrated at every visit during the study period (1 month, 3 months and 6 months 
post-treatment). 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Not reported 

• Full mouth clinical attachment 
level (95% CI; mm) 

Baseline: antibiotic group: 5.33 – 6.31 vs. placebo group: 4.93 – 5.57 (NS) 
Mean ± SD: antibiotic group: 5.82 ± 1.83 vs. placebo group: 5.25 ± 1.20 (calculated based on the above data) 

6 months: antibiotic group: 3.57 – 4.29 vs. placebo group: 3.35 – 3.86 (NS) 
Mean ± SD: antibiotic group: 3.93 ± 1.35 vs. placebo group: 3.52 ± 0.96 (calculated based on the above data) 

Change 0–6 months: Mean ± SD: antibiotic group: -1.89 ± 0.57 vs. placebo group: -1.73 ± 0.38 (calculated based on the above 
data) 

• Full mouth PD (95% CI; mm) Baseline: antibiotic group: 4.05 – 4.81 vs. placebo group: 3.79 – 4.31 (NS) 
Mean ± SD: antibiotic group: 4.43 ± 1.43 vs. placebo group: 4.05 ± 0.98 (calculated based on the above data) 
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Emingil et al., 2012147 
Effect of azithromycin, as an adjunct to nonsurgical periodontal treatment, on microbiological parameters and gingival crevicular fluid biomarkers in generalized aggressive 
periodontitis 

6 months: antibiotic group: 2.17 – 2.46 vs. placebo group: 2.11 – 2.29 (NS) 
Mean ± SD: antibiotic group: 2.32 ± 0.54 vs. placebo group: 2.20 ± 0.34 (calculated based on the above data) 

Change 0–6 months: Mean ± SD: antibiotic group: -2.11 ± 0.38 vs. placebo group: -1.85 ± 0.26 (calculated based on the above 
data) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Not reported  

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing (95% 
CI; %) 

Baseline: antibiotic group: 65.97 – 83.53 vs. placebo group: 65.3 – 79.63 (NS) 
Mean ± SD: antibiotic group: 74.75 ± 32.95 vs. placebo group: 72.47 ± 26.89 (calculated based on the above data) 

6 months: antibiotic group: 14.17 – 21.61 vs. placebo group: 15.6 – 22.33 (NS) 
Mean ± SD: antibiotic group: 17.89 ± 13.96 vs. placebo group: 18.97 ± 12.63 (calculated based on the above data) 

Change 0–6 months: Mean ± SD: antibiotic group: -56.86 ± 8.95 vs. placebo group: -53.50 ± 7.43 (calculated based on the above 
data) 

• Any serious adverse events  Not reported 
• Adverse events (not serious) Antibiotic group: 0/16 vs. placebo group: 0/16 
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Per-protocol analysis; 2 patients in the control group and 2 in the antibiotic group lost to follow-up 

• Cigarette smoking status self-reported by patients 
• Unclear how ‘clinical attachment loss was not consistent with the amount of plaque accumulation or local contributing factors’, 

was assessed in an objective way 
• Unclear compliance to the medication regime 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Unclear (im)balance between groups with regard to proportion of deep pockets 
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Guerrero et al., 2005148 
Adjunctive benefits of systemic amoxicillin and metronidazole in non-surgical treatment of generalized aggressive periodontitis: a randomized placebo-controlled clinical trial. 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by the Periodontal Research Fund of the Eastman Dental Institute; one of the authors is supported 
by a fellowship from the Italian Society of Periodontology. 
Declaration of interest: not reported 

• Setting University dental clinic (Periodontal clinic of the Eastman Dental Hospital, London) 
Country: UK 

• Sample size N = 41 randomized, n = 41 analysed 
Calculated sample size: n = 17 patients/group (to compensate for drop-out: 21 patients/group) 

• Duration Patient enrolment from January 2003 to December 2003 
• Follow-up 6 months 
• Statistical analysis Independent samples t-test, paired samples t-test, X²-test, Mann–Whitney test, Wilcoxon’s sign-rank test, analysis of covariance 

(ANCOVA) 
Intention-to-treat analysis  
Missing values: last observation carried forward analysis  

Patient characteristics  
• Eligibility criteria Patients in good general health, between 16 and 35 years old, with a diagnosis of generalized aggressive periodontitis (GAgP),139 

with a minimum of 20 teeth excluding teeth. 
• Exclusion criteria Subjects were excluded from the study if they were considered to have a diagnosis of chronic periodontitis,139 were pregnant or 

lactating, were females of childbearing age not using a standard accepted method of birth control, required antibiotic pre-
medication for the performance of periodontal examination and treatment, suffered from any other systemic diseases 
(cardiovascular, pulmonary, liver, cerebral, diseases or diabetes), had received antibiotic treatment in the previous 3 
months, were taking long-term anti-inflammatory drugs, had received a course of periodontal treatment within the last 6 months, 
were allergic to penicillin or metronidazole, were not able to provide consent to participate in the study, or they did not accept the 
proposed treatment plan. 

• Patient & disease characteristics Antibiotic group: n = 20 patients 
- 4 men 
- Mean age: 31.3 years (95% CI: 28.8 – 33.7) 
- 5 smokers 
- Teeth at baseline: 25.5 (95% CI: 24.5 – 26.6) 
- Median full mouth plaque score: baseline: 25.5 (IQR: 13.3 – 36.8) – change 0 - 6 months: 1.0 (IQR: -5.0 – 15.0) 
Placebo group: n = 21 patients 
- 9 men 
- Mean age: 31.7 years (95% CI: 29.4 – 34.1) 
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Guerrero et al., 2005148 
Adjunctive benefits of systemic amoxicillin and metronidazole in non-surgical treatment of generalized aggressive periodontitis: a randomized placebo-controlled clinical trial. 

- 4 smokers 
- Teeth at baseline: 26.0 (95% CI: 25.0 – 27.0) 
- Median full mouth plaque score: baseline: 20.0 (IQR: 10.0 – 29.0) – change 0 - 6 months: 0.0 (IQR: -2.5 – 8.0) 

Interventions  
• Intervention group  Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; started before mechanical instrumentation had 

started at the first treatment session 
Total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg metronidazole 

• Placebo group  Placebo tablets, three times a day for 7 days; started before mechanical instrumentation had started at the first treatment session 
• Periodontal treatment (both 

groups) 
- Pre-treatment session of supragingival debridement and oral hygiene instructions, until subjects showed the ability to maintain 

good plaque control as evidenced by pre-treatment plaque scores < 20 %. 
- Periodontal therapy consisting of oral hygiene instructions and supra- and sub-gingival mechanical instrumentation of the root 

surface (scaling and root planing) using a piezoelectric instrument with fine tips and hand instruments, under local anaesthesia 
as necessary, in two long (2 hours) appointments during the same day.  

- Test and control subjects were instructed to use a 0.2 % CHX rinse twice a day for 2 weeks post-treatment. 
- Reinforcement of oral hygiene measures and supragingival professional debridement as necessary at 2 and 6 months after 

completion of the treatment. 
Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Change 0 – 6 months: antibiotic group: 49.10 ± 17.52 vs. placebo group: 33.14 ± 25.31 (data provided by W. Teughels) 

• Full mouth clinical attachment 
level (mean; mm) 

Baseline: antibiotic group: 4.7 (95% CI: 4.1 – 5.2) vs. placebo group: 4.8 (95% CI: 4.1 – 5.5)  
Change 0 - 6 months: antibiotic group: -0.8 (95% CI: 0.7 – 0.9) vs. placebo group: -0.5 (95% CI: 0.2 – 0.7)  

• Full mouth PD (mean; mm) Baseline: antibiotic group: 4.1 (95% CI: 3.6 – 4.5) vs. placebo group: 4.1 (95% CI: 3.6 – 4.5)  
Change 0 - 6 months: antibiotic group: -1.2 (95% CI: 0.9 – 1.4) vs. placebo group: -0.7 (95% CI: 0.4 – 1.0)  

• Full mouth proportion of sites 
with PD ≥ 5 mm (Median, IQR) 
 

• (Mean ± SD; %) 

Baseline: antibiotic group: 35.5 (IQR: 26.6 – 47.3) vs. placebo group: 31.5 (IQR: 24.9 – 48.1) (NS) 
Change 0 - 6 months: antibiotic group: -24.1 (IQR: 19.2 – 32.8) vs. placebo group: -17.3 (IQR: 9.2 – 23.1) (p < 0.02) 
 
Baseline: antibiotic group: 39.25 ± 18.76 vs. placebo group: 38.07 ± 18.96 (data provided by W. Teughels) 
6 months: antibiotic group: 12.48 ± 14.09 vs. placebo group: 21.20 ± 16.89 (data provided by W. Teughels) 
Change 0 - 6 months: -26.77 ± 5.25 vs. placebo group: -16.87 ± 5.54 (calculated based on the above data) 

• Suppuration Not reported 



 

264  Prescription of antibiotics in the dental office KCE Report 332 

 

Guerrero et al., 2005148 
Adjunctive benefits of systemic amoxicillin and metronidazole in non-surgical treatment of generalized aggressive periodontitis: a randomized placebo-controlled clinical trial. 

• Full mouth proportion of sites 
with bleeding upon probing 
(Median, IQR; %) 

Baseline: antibiotic group: 61.5 (IQR: 50.8 – 74.8) vs. placebo group: 55.0 (IQR: 35.5 – 66.5) (NS)  
Change 0 - 6 months: antibiotic group: -32.0 (IQR: 26.0 – 39.0) vs. placebo group: -21.0 (IQR: 9.5 – 28.5) (p < 0.02) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Stomach upset (nausea and vomiting)  

Week 1: antibiotic group: 3/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 1/20 vs. placebo group: 0/21 

Gastrointestinal disorder (diarrhoea) 
Week 1: antibiotic group: 3/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

Headache 
Week 1: antibiotic group: 1/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

Periodontal abscess 
Week 1: antibiotic group: 0/20 vs. placebo group: 2/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

Tooth loss, tooth extraction 
Week 1: antibiotic group: 0/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 1/20 vs. placebo group: 1/21 

Metallic taste 
Week 1: antibiotic group: 1/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

Intra-oral tissue alteration 
Week 1: antibiotic group: 0/20 vs. placebo group: 2/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

General un-wellness (irritability, flu, etc.) 
Week 1: antibiotic group: 3/20 vs. placebo group: 0/21 
Week 5: antibiotic group: 0/20 vs. placebo group: 0/21 

• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Two subjects in the placebo group and four subjects in the test group did not fully comply with the medication 

• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
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Haas et al., 2008149 
Azithromycin as an adjunctive treatment of aggressive periodontitis: 12-months randomized clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported in part, by the Foundation for Post-Graduate Education (CAPES), Ministry of Education, Brasilia, 
DF, Brazil (grant number 1614/99-1)  
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Department of Periodontology, the Federal University of Rio Grande do Sul, Porto Alegre) 
Country: Brazil  

• Sample size N = 25 randomized, n = 24 analysed 
Calculated sample size: n = 24 

• Duration Patient enrolment: not reported 
• Follow-up 12 months 
• Statistical analysis Linear models to calculate point estimates, a robust variance estimator (Huber/White/sandwich estimator of variance) to adjust 

the standard errors for the correlation in the data, Wald test; the clustering of teeth within individuals was taken into account 
Patient characteristics  
• Eligibility criteria Patients with a diagnosis of aggressive periodontitis (AgP), fulfilling the following criteria: presence of PD and clinical attachment 

loss of ≥ 4 mm, associated with bleeding on probing (BOP) in at least one incisor and one first molar; subjects with at least one 
incisor or first molar with clinical attachment loss ≥ 4 mm and no more than two teeth other than first molars or incisor were 
classified as having localized AgP, whereas those with more than three non-incisor/first molar affected teeth were classified as 
having generalized AgP. 

• Exclusion criteria Patients with a previous history of scaling and rootplaning, surgical periodontal therapy, or antibiotic intake in the last 6 months;  
a history of allergic reactions to azithromycin or other macrolide antibiotic; use of anti-acids containing aluminium or magnesium; 
in case they developed adverse reactions to medication. 

• Patient & disease characteristics Antibiotic group: n = 12 patients 
- 5 men 
- Mean age: 22.5 years (SD: 3.6) 
- Smokers: n = 3 
- Generalised disease: n = 7 
- Mean full mouth plaque score: baseline: 56 (SD: 33) – at 12 months: no exact data reported (limited to figure) 
Placebo group: n = 12 patients 
- 8 men 
- Mean age: 20.1 years (SD: 3.6) 
- Smokers: n = 2 
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Haas et al., 2008149 
Azithromycin as an adjunctive treatment of aggressive periodontitis: 12-months randomized clinical trial 

- Generalised disease: n = 6 
- Mean full mouth plaque score: baseline: 72 (SD: 29) – at 12 months: no exact data reported (limited to figure) 

Interventions  
• Intervention group  Azithromycin 500 mg, once daily for 3 days; started just before the first scaling & rootplaning session 

Total antibiotic exposure: 1 500 mg azithromycin 
• Placebo group  Placebo tablets, once daily for 3 days; started just before the first scaling & rootplaning session 
• Periodontal treatment (both 

groups) 
- Pre-treatment including two sessions of supragingival scaling and oral hygiene instructions. 
- Subgingival hand scaling and root planing under local anaesthesia using periodontal files and curettes, conducted by one 

experienced periodontist during multiple visits on a quadrant/sextant basis, within a period of 14 days. 
- Disinfection (e.g. with CHX): not reported 
- Recall visits, incl. oral prophylaxis and oral hygiene evaluations, on a 3-week interval during the first 3 months after treatment, 

once a month during 3 and 6 months postoperatively, and once every 3 months in the last 6 months of the study 
Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Change 0 – 6 months: antibiotic group: 70.63 ± 47.15 vs. placebo group: 76.63 ± 28.49 (data provided by W. Teughels) 
Change 0 – 12 months: antibiotic group: 63.16 ± 49.66 vs. placebo group: 67.90 ± 36.63 (data provided by W. Teughels) 

• Partial* mouth clinical 
attachment level (mean ± SD; 
mm) 

Baseline: antibiotic group: 5.9 ± 1.8 vs. placebo group: 5.7 ± 1.8 (NS) 
6 months: not reported 
12 months: not reported 
Change 0 – 12 months: antibioticgroup: -1.68 ± 0.20 vs. placebo group: -0.97 ± 0.29 (p = 0.05) 

• Partial* mouth PD (mean ± SD; 
mm) 

Baseline: antibiotic group: 4.8 ± 2.1 vs. placebo group: 4.7 ± 1.9 (NS) 
6 months: not reported 
12 months: not reported  
Change 0 – 12 months: antibiotic group: -2.88 ± 0.23 vs. placebo group: -1.85 ± 0.36 (p = 0.025) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Not reported 

• Suppuration Not reported 
• Partial* mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %)  

Baseline: antibiotic group: 65.9 ± 24.5 vs. placebo group: 76.4 ± 21.8 (NS) 
6 months: not reported 
12 months: not reported 
Change 0 – 12 months: antibiotic group: -45.04 ± 3.32 vs. placebo group: -44.46 ± 3.89 (p = 0.91) 

• Any serious adverse events  Not reported 
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Haas et al., 2008149 
Azithromycin as an adjunctive treatment of aggressive periodontitis: 12-months randomized clinical trial 

• Adverse events (not serious) Antibiotic group: 0/12 vs. placebo group: 0/12  
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Partial recording of probing depth and clinical attachment level (‘Only teeth presenting, concomitantly, clinical attachment loss 

and PD of 4mm or more at baseline were considered in the analyses of changes in CAL, PD, and BOP, comprising a total of 
294 eligible teeth for analysis. The worst site of each tooth was selected for analysis.’) 

• Per-protocol analysis; 2 patients in the control group lost to follow-up (‘one patient who did not take the third dose of the 
placebo and dropped out of the study after 3 months was not included in the analysis. Another subject from the control group 
moved out of town and missed the 12- months examination. A carry-forward strategy was employed to account for the missing 
information, and the 9-months data was used.’) 

• Cigarette smoking status self-reported by patients 
• Not reported how long each scaling & rootplaning session lasted 
• Doubtful how realistic the interim recall visits are in daily practice (external validity); compliance to recall visits not reported 
• Unclear compliance to the medication regime 
• Antibiotic regimen applied empirically 
• Unclear (im)balance between groups with regard to proportion of deep pockets 

*Partial recording: comprising the worst site of 294 teeth presenting concomitantly, clinical attachment loss and PD of 4mm or more at baseline 

Mestnik et al., 2012150 
The effects of adjunctive metronidazole plus amoxicillin in the treatment of generalized aggressive periodontitis: a 1-year double-blinded, placebo-controlled, randomized 
clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported in part by Research Grants 2007/56413-0 from Fundaçao de Amparo à Pesquisa do Estado de 
Sao Paulo (FAPESP, Brazil) 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Periodontal Clinic of Guarulhos University) 
Country: Brazil 

• Sample size N = 30 randomized, n = 30 analysed 
Calculated sample size: n = 13 patients/group (to compensate for drop-out: 15 patients/group) 

• Duration Patient enrolment from July 2007 to September 2008 
• Follow-up 6 and 12 months 
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Mestnik et al., 2012150 
The effects of adjunctive metronidazole plus amoxicillin in the treatment of generalized aggressive periodontitis: a 1-year double-blinded, placebo-controlled, randomized 
clinical trial 

• Statistical analysis Mann–Whitney U-test, chi-square test, Wolcoxon test, adjustments for multiple comparisons as described by Socransky et al. 
Patient characteristics  
• Eligibility criteria Patients with good general health, with a minimum of 20 teeth excluding third molars and teeth indicated for extraction; 

diagnosed with generalized aggressive periodontitis (GAgP),139, ≤ 30 years of age, aminimum of six permanent teeth including 
incisors and/or first molars with at least one site each with probing depth (PD) and clinical attachment 
level (CAL) ≥ 5 mm and a minimum of six teeth other than first molars and incisors with at least one site each with PD and CAL ≥ 
5 mm and familial aggregation (i.e. at least one other member of the family presenting or with a history of periodontal disease).  

• Exclusion criteria Patients with previous subgingival periodontal therapy, smoking, pregnancy, systemic diseases that could affect the progression 
of periodontal disease (e.g. diabetes and immunological disorders), longterm administration of anti-inflammatory medication, 
need for antibiotic coverage for routine dental therapy, antibiotic therapy in the previous 6 months and allergy to chlorhexidine 
(CHX), amoxicillin and MTZ. 

• Patient & disease characteristics Antibiotic group: n = 15 patients 
- 6 men 
- Mean age: 26.8 years (SD: 3.9) 
- Mean full mouth plaque score: baseline: 61.37 (SD: 19.8) – at 6 months: 35.9 (SD: 13.7) – at 12 months: 35.9 (SD: 13.6) 
Placebo group: n = 15 patients 
- 4 men 
- Mean age: 27.6 years (SD: 3.5) 
- Mean full mouth plaque score: baseline: 62.7 (SD: 22.4) – at 6 months: 34.0 (SD: 14.0) – at 12 months: 33.3 (SD: 13.2) 

Interventions  
• Intervention group  Amoxicillin 500 mg and metronidazole 400 mg, three times a day for 14 days; started immediately after the first session of 

mechanical instrumentation 
Total antibiotic exposure: 21 000 mg amoxicillin and 16 800 mg metronidazole 

• Placebo group  Placebo tablets, three times a day for 7 days; started immediately after the first session of mechanical instrumentation 
• Periodontal treatment (both 

groups) 
- Pre-treatment session of full-mouth supragingival scaling and instruction on proper home-care techniques. 
- Full-mouth scaling & rootplaning performed by one trained periodontist using manual instruments under local anaesthesia from 

four to six appointments lasting approximately 1 hour each; treatment of the entire oral cavity was completed from 10 to 14 
days.  

- Test and control subjects were instructed to gargle with 15 ml of CHX twice a day for 60 days for 1 min. in the morning and at 
night. 

- Periodontal maintenance was conducted at 3, 6 and 12 months post-therapy and included oral hygiene instructions, 
supragingival plaque control and scaling & rootplaning on residual sites with PD ≥ 5 mm. 
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Mestnik et al., 2012150 
The effects of adjunctive metronidazole plus amoxicillin in the treatment of generalized aggressive periodontitis: a 1-year double-blinded, placebo-controlled, randomized 
clinical trial 

Results   
• Pocket closure (i.e. mean 

proportion of sites from probing 
depth ≥ 4 mm to ≤3 mm) (mean ± 
SD; %) 

Change 0 – 6 months: antibiotic group: 75.7 ± 18.6 vs. placebo group: 54.2 ± 18.8 (data provided by W. Teughels) 
Change 0 – 12 months: antibiotic group: 74.8 ± 17.5 vs. placebo group: 50.9 ± 13.7 (data provided by W. Teughels) 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: antibiotic group: 4.47 ± 0.84 vs. placebo group: 4.23 ± 0.50 (NS) 
6 months: antibiotic group: 3.23 ± 0.54 vs. placebo group: 3.50 ± 0.63 (NS) 
12 months: antibiotic group: 3.32 ± 0.74 vs. placebo group: 3.63 ± 0.58 (NS) 
Change 0 - 6 months: antibiotic group: -1.23 ± 0.41 vs. placebo group: -0.78 ± 0.41 (p = 0.01074) 
Change 0 - 12 months: antibiotic group: -1.61 ± 0.6 vs. placebo group: -0.93 ± 0.47 (p = 0.00230) 

• Full mouth PD (mean ± SD; mm) Baseline: antibiotic group: 4.27 ± 0.71 vs. placebo group: 4.09 ± 0.62 (NS) 
6 months: antibiotic group: 2.64 ± 0.35 vs. placebo group: 3.16 ± 0.52 (p = 0.00246) 
12 months: antibiotic group: 2.64 ± 0.42 vs. placebo group: 3.17 ± 0.46 (p = 0.00264) 
Change 0 - 6 months: antibiotic group: -1.58 ± 0.51 vs. placebo group: -0.94 ± 0.38 (p = 0.00084) 
Change 0 - 12 months: antibioticgroup: -1.61 ± 0.60 vs. placebo group: -0.92 ± 0.47 (p = 0.00230) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Not reported 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 77.7 ± 19.7 vs. placebo group: 63.8 ± 21.3 (NS) 
6 months: antibiotic group: 10.7 ± 8.8 vs. placebo group: 16.4 ± 13.5 (NS) 
12 months: antibiotic group: 10.0 ± 7.1 vs. placebo group: 13.7 ± 10.3 (NS) 
Change 0 - 6 months: antibiotic group: -67.0 ± 5.57 vs. placebo group: -47.4 ± 6.51 (calculated based on the above data) 
Change 0 - 12 months: antibiotic group: -67.7 ± 5.41 vs. placebo group: -50.1 ± 6.11 (calculated based on the above data) 

• Any serious adverse events  Not reported 
• Adverse events (not serious) Diarrhoea and vomiting: antibiotic group: 1/15 vs. placebo group: 1/15  
• Quality of life measurements Major disturbance in daily routine: antibiotic group: 0/15 vs. placebo group: 0/15 
Limitations and other comments  
• Limitations • Unclear compliance to the medication regime 

• Antibiotic regimen applied empirically 
• Unclear (im)balance between groups with regard to proportion of deep pockets 
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Taiete et al., 2016151 
Amoxicillin/metronidazole associated with nonsurgical therapy did not promote additional benefits in immunologic parameters in generalized aggressive periodontitis: A 
randomized controlled clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by the Foundation for Research Support of Sao Paulo (FAPESP), Grant #06/60314-5, and the 
National Council for Scientific and Technological Development (CNPq), Grant #30878/2006-2. 
Declaration of interest: not reported 

• Setting University dental clinic (Graduate Clinic of Piracicaba Dental School) 
Country: Brazil 

• Sample size N=48 randomized, n=39 analysed 
Calculated sample size: n=17 patients/group (to compensate for drop-out: 241 patients/group) 

• Duration Patient enrolment, treatment and follow-up from February 2006 to December 2008 
• Follow-up 6 months 
• Statistical analysis Shapiro-Wilk test (homogeneity), analysis of variance (ANOVA), Tukey test, student’s t-test, X2-test, Friedman and Dunn’s 

multiple comparison, Mann-Whitney test, and Kruskal-Wallis test  
Patient characteristics  
• Eligibility criteria Patients with a diagnosis of generalized aggressive periodontitis (GAgP),139 presence of ≥ 20 teeth, presence of ≥ 8 teeth 

presenting PD ≥ 5 mm with bleeding on probing (BOP) and ≥ 2 teeth with PD ≥ 7mm, good general health and < 35 years of age. 
• Exclusion criteria Patients who were pregnant or lactating, were suffering from any other systemic diseases (e.g. cardiovascular, diabetes), 

received antimicrobials in the previous 3 months, were taking long-term anti-inflammatory drugs, received a course of periodontal 
treatment within the last 6 months, had orthodontic therapy, with sensitivity/allergy to amoxicillin or metronidazole or smoked.  

• Patient & disease characteristics Antibiotic group: n = 24 patients (incl. n = 3 lost to follow-up) 
- Male: 28 % 
- Mean age: 28.5 years (SD: 5.1) 
- Mean full mouth plaque score: baseline: 28.5 (SD: 11.1) – at 6 months: 22.5 (SD: 5.1) 
Placebo group: n = 24 patients (incl. n = 6 lost to follow-up) 
- Male: 34 % 
- Mean age: 27.5 years (SD: 5.5) 
- Mean full mouth plaque score: baseline: 38.2 (SD: 6.8) – at 6 months: 24.4 (SD: 3.9) 

Interventions  
• Intervention group  Amoxicillin 375 mg and metronidazole 250 mg, every 8 hours for 7 days; not reported when exactly started 

Total antibiotic exposure: 7 875 mg amoxicillin and 5 250 mg metronidazole 
• Placebo group  Placebo tablets, every 8 hours for 7 days; not reported when exactly started 
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Taiete et al., 2016151 
Amoxicillin/metronidazole associated with nonsurgical therapy did not promote additional benefits in immunologic parameters in generalized aggressive periodontitis: A 
randomized controlled clinical trial 

• Periodontal treatment (both 
groups) 

- Pre-treatment session of prophylaxis, supragingival calculus removal, removal of plaque retentive factors and oral hygiene 
instructions. 

- Scaling & rootplaning using periodontal curettes and/or an ultrasonic scaler with subgingival tips in one session  
- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: weekly recalls during the first month and monthly until the sixth month; incl. supragingival calculus removal, 

prophylaxis and oral hygiene instructions 
Results   
• Pocket closure (i.e. mean 

proportion of sites changing 
from probing depth ≥ 4 mm to ≤3 
mm) (mean ± SD; %) 

Not reported 

• Partial mouth relative* clinical 
attachment level (mean ± SD; 
mm) 

Baseline: antibiotic group: 8.6 ± 1.4 vs. placebo group: 8.6 ± 1.0 (NS) 
6 months: antibiotic group: 1.7 ± 0.9 vs. placebo group: 1.5 ± 0.9  
Change 0–6 months: not reported 

• Partial mouth PD (mean ± SD; 
mm) 

Baseline: antibiotic group: 6.5 ± 0.5 vs. placebo group: 6.4 ± 0.4 (NS) 
6 months: antibiotic group: 2.7 ± 0.8 vs. placebo group: 2.1 ± 0.7 (p < 0.05) 
Change 0–6 months: not reported 

• Full mouth proportion of sites 
with PD ≥ 5 mm (%) 

Not reported 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: antibiotic group: 35.6 ± 6.7 vs. placebo group: 32.6 ± 7.6 (NS) 
6 months: antibiotic group: 11.0 ± 3.8 vs. placebo group: 12.5 ± 5.5  
Change 0 - 6 months: antibiotic group: -24.6 ± 1.57 vs. placebo group: -20.1 ± 1.81 (calculated based on the above data) 

• Serious adverse events  Not reported 
• Adverse events (not serious) Gastrointestinal discomfort: antibiotic group: 4/24 vs. placebo group: 1/24 

Fever on day of treatment: antibiotic group: 2/24 vs. placebo group: 2/24 
• Quality of life measurements 

(VAS; mean ± SD) 
Level of pain (mean VAS score, range): 
- Day of treatment: antibiotic group: 1.94 ± 1.64 vs. placebo group: 1.66 ± 1.58 (NS) 
- Day after treatment: antibiotic group: 0.89 ± 0.92 vs. placebo group: 0.67 ± 0.96 (NS) 

Limitations and other comments  
• Limitations • Per-protocol analysis; 6 patients in the control group and 3 in the antibiotic group lost to follow-up 

• Not reported how long the scaling & rootplaning lasted 
• Partial recording of probing depth and clinical attachment level (teeth presenting ≥ 1 site with PD ≥ 5 mm) 
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Taiete et al., 2016151 
Amoxicillin/metronidazole associated with nonsurgical therapy did not promote additional benefits in immunologic parameters in generalized aggressive periodontitis: A 
randomized controlled clinical trial 

• Doubtful how realistic the interim recall visits are in daily practice (external validity) 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Unclear (im)balance between groups with regard to proportion of deep pockets 

Relative* clinical attachment level: distance from the bottom of the pocket to the stent margin 

 

Varela et al., 2011152 
Systemic antimicrobials adjunctive to a repeated mechanical and antiseptic therapy for aggressive periodontitis: a 6-month randomized controlled trial 
Silva-Senem et al. 2012153 
Clinical and microbiological effects of systemic antimicrobials combined to an anti-infective mechanical debridement for the management of aggressive periodontitis: a 12-
month randomized controlled trial. (12-month results of the Varela et al., 2011 trial) 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported in part by the National Council for Scientific and Technological Development (CNPq), and 
Coordination of Improvement of Higher Education Personnel (CAPES), Brasilia, Brazil and the Foundation for Research Financial 
Support in the State of Rio de Janeiro (FAPERJ), Rio de Janeiro, Brazil 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Division of Graduate Periodontics of the School of Dentistry at the Federal University of Rio de Janeiro) 
Country: Brazil 

• Sample size N = 41 randomized, n = 35 analysed 
Calculated sample size: n = 17 patients/group (to compensate for drop-out: 40 patients) 

• Duration Patient enrolment from March 2008 to June 2009 
• Follow-up 6 and 12 months 
• Statistical analysis Mann–Whitney U-test, chi-square test, adjustments for multiple comparisons as described by Socransky et al. 
Patient characteristics  
• Eligibility criteria Patients aged 18–39 years with at least 16 teeth and four sites on different teeth (three of them other than central incisors or first 

molars) with a probing depth (PD) ≥ 6 mm, clinical attachment level (CAL) ≥ 5 mm, moderate to severe bone loss and bleeding 
on probing (BOP). 

• Exclusion criteria Patients with reported allergy to penicillin, metronidazole or chlorhexidine (CHX), with systemic conditions that could modify the 
progression or treatment of periodontal diseases, including diabetes and immunodeficiency, need for antibiotic coverage for 
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Varela et al., 2011152 
Systemic antimicrobials adjunctive to a repeated mechanical and antiseptic therapy for aggressive periodontitis: a 6-month randomized controlled trial 
Silva-Senem et al. 2012153 
Clinical and microbiological effects of systemic antimicrobials combined to an anti-infective mechanical debridement for the management of aggressive periodontitis: a 12-
month randomized controlled trial. (12-month results of the Varela et al., 2011 trial) 

periodontal procedures, longterm use of anti-inflammatory medication, periodontal treatment and/or use of systemic 
antimicrobials in the last 6 months, and pregnancy and nursing. 

• Patient & disease characteristics Antibiotic group: n = 18 patients 
- Male: 44.4 % 
- Mean age: 33.5 years (SD: 1.1) 
- Smokers: 11.1 % 
- Proportion of sites with supragingival biofilm: baseline: 71.10 (SEM: 4.17) – at 6 months: 24.21 (SEM: 2.55) 
Placebo group: n = 17 patients 
- Male: 23.5 % 
- Mean age: 32.4 years (SD: 1.0) 
- Smokers: 11.7 % 
- Proportion of sites with supragingival biofilm: 69.14 (SEM: 4.50) – at 6 months: 39.00 (SEM: 4.85) 

Interventions  
• Intervention group  Amoxicillin 500 mg and metronidazole 250 mg, three times a day for 10 days; started immediately after the last session of Phase 

I (cf. infra)  
Total antibiotic exposure: 15 000 mg amoxicillin and 7 500 mg metronidazole 

• Placebo group  Placebo tablets, three times a day for 7 days; started immediately after the first session of OSFMD 
• Periodontal treatment (both 

groups) 
- Pre-treatment session incl. oral hygiene instructions during two consecutive weekly sessions. 
- Active treatment performed by a single experienced periodontist and divided into two phases: 

o Phase I: two 1-hour sessions of full-mouth ultrasonic debridement under local anaesthesia complemented 
by the irrigation of all pockets with a commercial gel containing 0.2% CHX in a 24-hour period.  

o Phase II (started within a week after phase I): staged quadrant 1-hour sessions of scaling and rootplaning 
(SRP) with Gracey curets and irrigation of all pockets with a 0.2% CHX gel, completed within 4 to 6 weeks. 

- Test and control subjects were instructed to rinse and gargle twice a day with a 0.12% CHX solution and brush their tongue 
twice a day with the same irrigation gel for the next 45 days. 

- Interim recall visit: at the 3-month follow-up visit, incl. reinforcement in oral hygiene and full-mouth supragingival plaque, 
calculus removal, and reinstrumentation under local anaesthesia of sites with PD >4 mm and BOP  

Results   
• Pocket closure (i.e. mean 

proportion of sites from probing 
depth ≥ 4 mm to ≤3 mm) (mean ± 
SD; %) 

Change 0 – 6 months: antibiotic group: 50.55 ± 21.53 vs. placebo group: 44.88 ± 23.97 (data provided by W Teughels) 
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Varela et al., 2011152 
Systemic antimicrobials adjunctive to a repeated mechanical and antiseptic therapy for aggressive periodontitis: a 6-month randomized controlled trial 
Silva-Senem et al. 2012153 
Clinical and microbiological effects of systemic antimicrobials combined to an anti-infective mechanical debridement for the management of aggressive periodontitis: a 12-
month randomized controlled trial. (12-month results of the Varela et al., 2011 trial) 

• Full mouth clinical attachment 
level (mean ± SEM; mm) 

Baseline: antibiotic group: 4.91 ± 0.30 vs. placebo group: 4.85 ± 0.25 
6 months: antibiotic group: 3.75 ± 0.24 vs. placebo group: 3.94 ± 0.20  
Change 0 – 6 months: antibiotic group: -1.16 ± 0.09 vs. placebo group: -0.91 ± 0.08 (calculated based on the above data) 
Change 0 – 12 months: antibiotic group: -1.1 ± 0.1 (95 % CI: 0.8 – 1.5) vs. placebo group: -0.8 ± 0.1 (95 % CI: 0.5 – 1.1) 

• Full mouth PD (mean ± SEM; 
mm) 

Baseline: antibiotic group: 4.31 ± 0.19 vs. placebo group: 4.19 ± 0.16  
6 months: antibiotic group: 2.85 ± 0.08 vs. placebo group: 3.28 ± 0.10 
Change 0 – 6 months: antibiotic group: -1.46 ± 0.05 vs. placebo group: -0.91 ± 0.05 (calculated based on the above data) 
Change 0 – 12 months: antibiotic group: -1.3 ± 0.1 (95 % CI: 1.0 – 1.6) vs. placebo group: -1.0 ± 0.2 (95 % CI: 0.7 – 1.4) 

• Full mouth proportion of sites 
with PD > 6 mm (%) 

Baseline: antibiotic group: 15.42 ± 8.56 vs. placebo group: 12.05 ± 8.35 (data provided by W Teughels) 
12 months: antibiotic group: 1.47 ± 1.55 vs. placebo group: 2.89 ± 3.25 (data provided by W Teughels) 
Change 0 – 12 months: antibiotic group: -13.95 ± 2.05 vs. placebo group: -9.16 ± 2.17 (calculated based on the above data) 

• Full mouth proportion of sites 
with bleeding upon probing 
(mean ± SEM; %) 

Baseline: antibiotic group: 85.72 ± 3.57 vs. placebo group: 81.01 ± 4.91 
6 months: antibiotic group: 45.12 ± 4.26 vs. placebo group: 57.87 ± 4.93 
Change 0 – 6 months: antibiotic group: -40.6 ± 1.31 vs. placebo group: -23.14 ± 1.69 (calculated based on the above data) 
Change 0 – 12 months: antibiotic group: -27.0 ± 4.0 (95 % CI: 19 – 36) vs. placebo group: -20.0 ± 5.2 (95 % CI: 9 – 31) 

• Any serious adverse events  Not reported 
• Adverse events (not serious) - Nausea: antibiotic group: 2/18 vs. placebo group: 3/17 

- Diarrhoea: antibiotic group: 2/18 vs. placebo group: 1/17  
- Dizziness: antibiotic group: 1/18 vs. placebo group: 3/17 
- Oral ulcerations: antibiotic group: 3/18 vs. placebo group: 3/17 
- Metallic taste: antibiotic group: 3/18 vs. placebo group: 3/17 
- Mouth burning: antibiotic group: 7/18 vs. placebo group: 4/17  
- Tongue staining: antibiotic group: 3/18 vs. placebo group: 2/17  
- Teeth staining: antibiotic group: 7/18 vs. placebo group: 5/17  
- Taste alterations: antibiotic group: 6/18 vs. placebo group: 11/17  

• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • High drop-out (6/41 before start of the treatment (without information on distribution over both groups); 2 patients from the test 

group absent for 3-month evaluation; 1 patient from the control group absent for 3 month and 1 absent for 6-month evaluation); 
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Varela et al., 2011152 
Systemic antimicrobials adjunctive to a repeated mechanical and antiseptic therapy for aggressive periodontitis: a 6-month randomized controlled trial 
Silva-Senem et al. 2012153 
Clinical and microbiological effects of systemic antimicrobials combined to an anti-infective mechanical debridement for the management of aggressive periodontitis: a 12-
month randomized controlled trial. (12-month results of the Varela et al., 2011 trial) 

missing data from patients who did not attend all follow-up sessions were imputed in the database using the next observation 
carried backward (for 3-month missing data) or the last observation carried forward (for 6-month missing data) strategies.  

• Doubtful how realistic the periodontal treatment (in 8 sessions!) is in daily practice (external validity) – at 12 months: drop-out 
= 10/41 

• Unclear compliance to the medication regime 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Higher proportion of deep pockets in antibiotic group compared to placebo group 
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Appendix 9.2.1.2. RCTs comparing several types of antibiotics  

Araujo et al., 2019159 
Two different antibiotic protocols as adjuncts to one-stage full-mouth ultrasonic debridement to treat generalized aggressive periodontitis: A pilot randomized controlled 
clinical trial. 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by grants #2014/22078-4 and #2018/02161-5 from São Paulo Research Foundation (FAPESP), 
Brazil, and #301102/2016-3 from the National Council for Scientific and Technological Development (CNPq), Brazil. 
Declaration of interest: no conflict of interests 

• Setting University dental clinic (Division of Periodontics,Institute of Science and Technology, São Paulo State University)  
Country: Brazil 

• Sample size N = 46 randomized, n = 46 analysed 
Calculated sample size: n = 17 patients/group  

• Duration Patient enrolment from May 2015 to Jun 2016 
• Follow-up 6 months 
• Statistical analysis Shapiro-Wilk test, student’s t-test, Mann–Whitney U rank-sum test, chi-square analysis, analysis of variance (ANOVA), two way 

repeated-measures/Tukey test 
Patient characteristics  
• Eligibility criteria Patients with a diagnosis of GAgP139, 281, presence of ≥ 20 teeth (excluding third molars and teeth indicated for extraction), 

presence of ≥ 6 sites presenting PD ≥ 5 mm with bleeding on probing (BOP) and ≥ 2 sites with PD ≥ 7 mm (including incisors and 
first molars, in addition to three other non-contiguous teeth between them), good general health, at least 18 years old and 
agreement to participate in the study and to sign a written consent. 

• Exclusion criteria Patients who were pregnant or nursing, were suffering from any other systemic disease (e.g., cardiovascular, diabetes, blood 
dyscrasias, immunodeficiency, etc.), received antimicrobials or anti-inflammatory drugs in the previous 6 months, received a 
course of periodontal treatment within the last 12 months, smoked ≥ 10 cigarettes/day, reported an allergy to amoxicillin, MET, or 
CLM, required antibiotic prophylaxis or were currently using medication that could interfere with periodontal response. 

• Patient & disease characteristics Amoxicillin & metronidazole (AMX & MET) group: n = 23 patients 
- 7 men 
- Mean age: 33.0 years (SD: 5.5) 
- Mean number of teeth: 25.4 (SD: 2.6) 
- Mean full mouth plaque index (%): baseline: 23.2 (SD: 14.2) – at 6 months: 31.64 (SD: 18.9) 
Clarithromycin (CLM) group: n = 23 patients 
- 4 men 
- Mean age: 33.5 years (SD: 4.6) 
- Mean number of teeth: 25.4 (SD: 3.4) 
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Araujo et al., 2019159 
Two different antibiotic protocols as adjuncts to one-stage full-mouth ultrasonic debridement to treat generalized aggressive periodontitis: A pilot randomized controlled 
clinical trial. 

- Mean full mouth plaque index (%): baseline: 37.0 (SD: 13.5) – at 6 months: 27.0 (SD: 11.1) 
Interventions  
• Intervention groups  - Amoxicillin 500 mg and metronidazole 400 mg, three times a day for 7 days; started immediately before the periodontal 

debridement session 
Total antibiotic exposure: 10 500 mg amoxicillin and 8 400 mg metronidazole 

- Clarithromycin 500 mg, twice a day for 7 days; started immediately before the periodontal debridement session 
Total antibiotic exposure: 7 000 mg clarithromycin 

• Periodontal treatment (both 
groups) 

- All patients received information about their periodontal status and oral hygiene instruction; biofilm and supragingival calculus 
were removed, hopeless teeth extracted, dental decay was removed and filled with temporary glass ionomer cement 
restoration and teeth which required endodontic treatment were submitted to the first phase. 

- All diseased sites were instrumented in a single session (one-stage full-mouth) by a trained operator, under local anaesthesia 
with an ultrasonic device and tips for subgingival scaling. 

- Disinfection (e.g. with CHX): not reported 
- Interim recall visits: monthly recalls incl. oral prophylaxis and oral hygiene instructions 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing from 
probing depth ≥ 4 mm to ≤3 mm) 
(mean ± SD; %) 

Not reported 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: AMX & MET group: 3.44 ± 0.6 vs. CLM group: 3.41 ± 0.4  
6 months: AMX & MET: 2.6 ± 0.3 vs. CLM group: 2.7 ± 0.26  
Change 0 – 6 months: AMX & MET group: -0.84 ± 0.57 vs. CLM group: -0.71 ± 0.38  

• Full mouth PD (mean ± SD; mm) Baseline: AMX & MET group: 3.69 ± 0.7 vs. CLM group: 3.62 ± 0.4  
6 months: AMX & MET: 3.0 ± 0.5 vs. CLM group: 3.0 ± 0.4  
Change 0 – 6 months: AMX & MET group: -0.69 ± 0.53 vs. CLM group: -0.62 ± 0.38 

• Full mouth proportion of sites 
with PD ≥ 5 mm (mean ± SD; %) 

Baseline: AMX & MET group: 25.2 ± 13.2 vs. CLM group: 23.8 ± 9.4  
6 months: AMX & MET: 5.2 ± 4.5 vs. CLM group: 6.6 ± 5.4  
Change 0 – 6 months: AMX & MET group: -19.4 ± 13.9 vs. CLM group: -17.2 ± 9.6 

• Suppuration Not reported 
• Full mouth proportion of sites 

with bleeding upon probing 
(mean ± SD; %) 

Baseline: AMX & MET group: 53.4 ± 17.4 vs. CLM group: 43.7 ± 8.3  
6 months: AMX & MET group: 27.3 ± 8.3 vs. CLM group: 23.3 ± 9.3  
Change 0 – 6 months: AMX & MET group: -26.1 ± 4.02 vs. CLM group: -20.4 ± 2.6 (calculated based on the above data) 

• Serious adverse events  Not reported 
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Araujo et al., 2019159 
Two different antibiotic protocols as adjuncts to one-stage full-mouth ultrasonic debridement to treat generalized aggressive periodontitis: A pilot randomized controlled 
clinical trial. 

• Adverse events (not serious) - Nausea/vomiting: AMX & MET group: 3/23 vs. CLM group: 6/23 
- Diarrhoea/abdominal pain: AMX & MET group: 3/23 vs. CLM group: 3/23  
- Drowsiness: AMX & MET group: 2/23 vs. CLM group: 3/23 
- Skin wounds: AMX & MET group: 0/23 vs. CLM group: 0/23 
- Metallic taste: AMX & MET group: 7/23 vs. CLM group: 13/23 
- Itching: AMX & MET group: 1/23 vs. CLM group: 0/23  
- Headache: AMX & MET group: 1/23 vs. CLM group: 2/23  
- Stomach pain: AMX & MET group: 4/23 vs. CLM group: 3/23  

• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • Two patients of the AMX & MET group discontinued antibiotic intake due to adverse events 

• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Plaque scores remained high throughout the trial (and even increased in the AMX & MET group) 
• Not reported how long the scaling & rootplaning lasted 

 

Guzeldemir-Akcakanat et al., 2015158 
Systemic moxifloxacin vs amoxicillin/metronidazole adjunct to non-surgical treatment in generalized aggressive periodontitis. 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: supported by Kocaeli University Research Foundation (2011/014 HDP) 
Declaration of interest: not reported 

• Setting University dental clinic (Department of Periodontology, Faculty of Dentistry, Kocaeli University)  
Country: Turkey 

• Sample size N = 39 randomized, n = 34 analysed 
Calculated sample size: not reported  

• Duration Patient enrolment: not reported 
• Follow-up 6 months 
• Statistical analysis T-test, Mann–Whitney U test, Friedman, repeated measure ANOVA, multiple comparison tests  
Patient characteristics  
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Guzeldemir-Akcakanat et al., 2015158 
Systemic moxifloxacin vs amoxicillin/metronidazole adjunct to non-surgical treatment in generalized aggressive periodontitis. 

• Eligibility criteria Patients with a diagnosis of GAgP139, between 18 and 35 years of age and otherwise healthy 
• Exclusion criteria Patients with any known systemic disease or condition that can/could influence the periodontal status, allergies to quinolones, 

penicillin or metronidazole, a history of antibiotic therapy, or periodontal treatment within the preceding six months. 
Patients who cannot ‘maintain proper oral hygiene’ were excluded from the study. 

• Patient & disease characteristics Amoxicillin & metronidazole (AMX & MET) group: n = 19 patients  
- 9 men 
- Mean age: 30.95 years (SD: 3.66) 
- Number of smokers: 8 
- Median full mouth plaque index (IQR): baseline: 2.53 (2.33 – 2.71) – at 6 months: 0.18 (0.07 – 0.34) 
Moxifloxacin (MXF) group: n = 15 patients 
- 7 men 
- Mean age: 30.32 years (SD: 3.81) 
- Number of smokers: 4 
- Median full mouth plaque index (IQR): baseline: 2.39 (2.25 – 2.48) – at 6 months: 0.22 (0.12 – 0.37) 

Interventions  
• Intervention groups  - Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; started the morning of the first session of 

scaling and rootplaning 
Total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg metronidazole 

- Moxifloxacin 400 mg, once a day for 7 days; started the morning of the first session of scaling and rootplaning 
Total antibiotic exposure: 2 800 mg moxifloxacin 

• Periodontal treatment (both 
groups) 

- All patients received motivation sessions for oral hygiene, full-mouth supragingival scaling using an ultrasonic scaler and 
polishing; they also received a toothbrush, toothpaste and an interproximal toothbrush 

- Scaling and rootplaning were performed during 2 consecutive days under the local anaesthesia (2 quadrants a day), using 
ultrasonic scalers and manual instruments. The endpoint of SRP was a tactile, smooth root surface. 

- Disinfection (e.g. with CHX): patients used a 0.2% chlorhexidine digluconate rinse twice a day for 30 days  
- Interim recall visits: at 1, 3 and 6 months, but no prophylaxis or oral hygiene instructions 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing from 
probing depth ≥ 4 mm to ≤3 mm) 
(mean ± SD; %) 

Not reported 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: AMX & MET group: 5.03 ± 1.14 vs. MXF group: 4.94 ± 0.81  
6 months: AMX & MET: 4.33 ± 0.94 vs. MXF group: 4.3 ± 0.93  
Change 0 – 6 months: AMX & MET group: -0.70 ± 0.11 vs. MXF group: -0.64 ± 0.10  
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Guzeldemir-Akcakanat et al., 2015158 
Systemic moxifloxacin vs amoxicillin/metronidazole adjunct to non-surgical treatment in generalized aggressive periodontitis. 

• Full mouth PD (mean ± SD; mm) Baseline: AMX & MET group: 4.57 ± 1.08 vs. MXF group: 4.18 ± 0.62  
6 months: AMX & MET: 3.15 ± 0.67 vs. MXF group: 3.01 ± 0.46  
Change 0 – 6 months: AMX & MET group: -1.42 ± 0.29 vs. MXF group: -1.17 ± 0.20 

• Full mouth proportion of sites 
with PD > 6 mm (%) 

Baseline: AMX & MET group: 21.24 vs. MXF group: 14.82  
6 months: AMX & MET: 3.44 vs. MXF group: 2.17  
Change 0 – 6 months: AMX & MET group: -17.80 vs. MXF group: -12.65 

• Suppuration Not reported 
• Full mouth bleeding score 

(median and IQR) 
Baseline: AMX & MET group: 0.72 (IQR: 0.56 – 0.8) vs. MXF group: 0.65 (IQR: 0.52 – 0.77) 
6 months: AMX & MET group: 0.14 (IQR: 0.1 – 0.2) vs. MXF group: 0.27 (IQR: 0.14 – 0.36) 

• Serious adverse events  Not reported 
• Adverse events (not serious) - Stomach ache: AMX & MET group: 2/19 vs. MXF group: 0/15 

- Gastrointestinal problems: AMX & MET group: 1/19 vs. MXF group: 0/15 
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • No sample size calculation reported 

• No information with regard to random sequence generation (selection bias) 
• No information with regard to allocation concealment (selection bias) 
• No blinding of participants (performance bias) 
• No information with regard to blinding of outcome assessment (detection bias) 
• More smokers in the AMX & MET group compared to the MXF group (42.1 % vs. 26.6 %) 
• No prophylaxis nor oral hygiene instructions at interim recall visits  
• Imbalance between both groups with regard to proportion of deep pockets at baseline (proportion of deep pockets higher in 

AMX & MET group) 
• Two patients of the AMX & MET group discontinued antibiotic intake due to adverse events 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• Not reported how long the scaling & rootplaning lasted 
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Xajigeorgiou et al., 2006157 
Clinical and microbiological effects of different antimicrobials on generalized aggressive periodontitis. 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: not reported 

• Setting University dental clinic (Department of Periodontology and Implant Biology Dental School, Aristotle University of Thessaloniki) 
Country: Greece 

• Sample size N = 47 randomized, n = 43 analysed 
Calculated sample size: n = 25 patients/group  

• Duration Patient enrolment: not reported 
• Follow-up 6 months (after BL, but 4 months after intake antibiotics) 
• Statistical analysis General linear model, repeated measures procedure, analysis of variance (ANOVA), Levene’s test for equality of error variances,  

t-test, two-sided z-test adjusted by the Bonferroni correction 
Patient characteristics  
• Eligibility criteria Patients with a diagnosis of GAgP139, with a familial distribution of the disease, presence of ≥ 20 teeth, absence of antibiotic 

intake for the last 3 months, no known allergies to antibiotics and no periodontal treatment for the previous 12 months. 
Only subjects with proven ability to perform oral hygiene as instructed (presence of plaque < 20 % of surfaces) continued the 
study. 

• Exclusion criteria Pregnant or lactating women 
• Patient & disease characteristics Amoxicillin & metronidazole (AMX & MET) group: n = 10 patients 

- 5 men 
- Mean age: 38.88 years (SD: 8.74) 
- Number of smokers: 3 
- Mean full mouth plaque index (%): not reported 
Doxycycline (DOXY) group: n = 10 patients 
- 4 men 
- Mean age: 38.5 years (SD: 4.65) 
- Number of smokers: 3 
- Mean full mouth plaque index (%): not reported 
Metronidazole (MET) group: n = 12 patients 
- 7 men 
- Mean age: 40.9 years (SD: 4.57) 
- Number of smokers: 5 
- Mean full mouth plaque index (%): not reported 
Control (no placebo) group: n = 11 patients 
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Xajigeorgiou et al., 2006157 
Clinical and microbiological effects of different antimicrobials on generalized aggressive periodontitis. 

- 6 men 
- Mean age: 37 years (SD: 5.59) 
- Number of smokers: 4 
- Mean full mouth plaque index (%): not reported 

(Note: no results for this group reported in this table as they received no placebo) 
Interventions  
• Intervention groups  - Amoxicillin 500 mg and metronidazole 500 mg, three times a day for 7 days; started 6 weeks after scaling and rootplaning 

Total antibiotic exposure: 10 500 mg amoxicillin and 10 500 mg metronidazole 
- Doxycycline 200 mg as loading dose, 100 mg once a day for 14 days; started 6 weeks after scaling and rootplaning 

Total antibiotic exposure: 1 600 mg doxycycline 
- Metronidazole 500 mg, three times a day for 7 days; started 6 weeks after scaling and rootplaning 

Total antibiotic exposure: 10 500 mg metronidazole 
• Periodontal treatment (both 

groups) 
- All patients received oral hygiene instructions and biweekly reinforcement of oral hygiene between baseline and start antibiotics 
- Full-mouth scaling and rootplaning performed per quadrant under local anaesthesia in four sequential visits, by the same 

clinician. 
- Disinfection (e.g. with CHX): not reported 
- Interim recall visits (after intake antibiotic): not reported 

Results   
• Pocket closure (i.e. mean 

proportion of sites changing from 
probing depth ≥ 4 mm to ≤3 mm) 
(mean ± SD; %) 

Not reported 

• Full mouth clinical attachment 
level (mean ± SD; mm) 

Baseline: AMX & MET group: 4.97 ± 1.01 vs. DOXY group: 5.03 ± 1.42 vs. MET group: 5.35 ± 1.27 
6 months: AMX & MET: 4.05 ± 1.34 vs. DOXY group: 4.22 ± 1.92 vs. MET group: 4.11 ± 1.34 
Change 0 – 6 months: AMX & MET group: -0.92 ± 0.53 vs. DOXY group: -0.81 ± 0.57 vs. MET group: -1.24 ± 0.53 (calculated 
based on the above data) 

• Full mouth PD (mean ± SD; mm) Baseline: AMX & MET group: 4.63 ± 0.97 vs. DOXY group: 4.24 ± 0.57 vs. MET group: 4.71 ± 0.57 
6 months: AMX & MET: 3.12 ± 0.71 vs. DOXY group: 3.35 ± 0.76 vs. MET group: 2.86 ± 0.65 
Change 0 – 6 months: AMX & MET group: -1.51 ± 0.38 vs. DOXY group: -0.89 ± 0.30 vs. MET group: -1.85 ± 0.25 (calculated 
based on the above data) 

• Full mouth proportion of sites 
with PD ≥ 5 mm (mean ± SD; %) 

Not reported 

• Suppuration Not reported 
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Xajigeorgiou et al., 2006157 
Clinical and microbiological effects of different antimicrobials on generalized aggressive periodontitis. 

• Full mouth bleeding upon 
probing score (mean ± SD; %) 

Baseline: AMX & MET group: 0.87 ± 0.21 vs. DOXY group: 0.81 ± 0.25 vs. MET group: 0.80 ± 0.36 
6 months: AMX & MET group: 0.15 ± 0.14 vs. DOXY group: 0.14 ± 0.22 vs. MET group: 0.21 ± 0.31 
Change 0 – 6 months: AMX & MET group: -0.72 ± 0.08 vs. DOXY group: -0.67 ± 0.11 vs. MET group: -0.59 ± 0.14 (calculated 
based on the above data 

• Serious adverse events  AMX & MET group: 0/10 vs. DOXY group: 0/10 vs. MET group: 0/12 
• Adverse events (not serious) - Mild gastrointestinal discomfort: AMX & MET group: 2/10 vs. DOXY group: 0/10 vs. MET group: 0/12 

- Metallic taste: AMX & MET group: 0/10 vs. DOXY group: 0/10 vs. MET group: 1/12  
• Quality of life measurements Not reported 
Limitations and other comments  
• Limitations • No information with regard to allocation concealment (selection bias) 

• No blinding of participants (performance bias) 
• No information with regard to oral hygiene level of participants (plaque scores) 
• Antibiotic intake started only 6 weeks after scaling and rootplaning 
• Under-powered study 
• Antibiotic regimen applied empirically 
• No ≥ 12 month data available 
• No prophy in between antibiotic intake and clinical examination 4 months later 
• Most probably imbalance between groups with regard to proportion of deep pockets at baseline (proportion of deep pockets 

highest in AMX & MET group and lowest in DOXY group) 
• Not reported how long the scaling & rootplaning lasted 
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Appendix 9.2.2. Dental implants 

Abu-Ta’a et al., 2008186 
Asepsis during periodontal surgery involving oral implants and the usefulness of peri-operative antibiotics: a prospective, randomized, controlled clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: no external funding 
Declaration of interest: no conflict of interests 

• Setting University dental clinic 
Country: Belgium 

• Sample size N=80 randomized, n=80 analysed 
No sample size calculation reported 

• Duration Patient enrolment period not reported 
• Follow-up 5 months 
• Statistical analysis T-test for independent unpaired variables to evaluate the differences in means between both groups 
Patient characteristics  
• Eligibility criteria Patients (fully or partially edentulous maxillas or mandibles or both) treated by means of endosseous oral implants in the OR of 

the Department of Periodontology of the University Hospital of the Catholic University Leuven. 
• Exclusion criteria Patients with allergy to penicillin, need for endocarditis prophylaxis, any systemic or local immunodeficiency, uncontrolled 

diabetes mellitus, or previous radiation therapy in the head and neck area. 
• Patient & disease characteristics Antibiotic prophylaxis group: n=40 patients 

- 23 men 
- Mean age: 60 years (range: 27-82 years) 
- Maxilla: 25 (62.5%) 
- 128 implants placed 
No antibiotic prophylaxis group: n= 40 patients 
- 20 men 
- Mean age: 57 years (range: 26-88 years) 
- Maxilla: 23 (57.5%) 
- 119 implants placed 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin 1 g p.o. 1 h pre-operatively and 2 g for 2 days postoperatively 

• Control group (No antibiotic 
group) 

No antibiotics (no placebo either) 
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Abu-Ta’a et al., 2008186 
Asepsis during periodontal surgery involving oral implants and the usefulness of peri-operative antibiotics: a prospective, randomized, controlled clinical trial 

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients rinsed with chlorhexidine digluconate (0.12 solution without alcohol) for 1 min. just before surgery. Postoperatively all 
patients rinsed with the same agent twice a day for 1 min. up to the follow-up visit, which was 7–10 days later. The peri-oral skin 
of all patients was disinfected for 30 s using cetrimonium bromide 0.5 and chlorhexidine 0.05 in water. Measures of asepsis and 
prevention against infection from the oral cavity included the use of sterile drapes around the patient’s mouth, head, and a large 
sterile drape over the supine body of the patient, the use of a meshed nose guard and the use of two suction tips (one for the 
mouth and one only for the wound). 

Results  
• Implant failure* Antibiotic prophylaxis group: 0/40 (128/128) vs. no antibiotic prophylaxis group: 3/40 (5/119) 
• Any serious adverse events  Not reported 
• Postoperative infections** Antibiotic prophylaxis group: 1/40 vs. no antibiotic prophylaxis group: 4/40  
• Prosthetic failure Not reported (confirmed by authors in personal communication) 
• Adverse events (not serious) Antibiotic prophylaxis group: 1/40 vs. no antibiotic prophylaxis group: 4/40 (confirmed by authors in personal communication) 
• Quality of life measurements ‘There were no significant differences regarding the assessment of symptoms of infection/inflammation by the postgraduate 

resident at the time of suture removal with respect to spontaneous pain (p=0.1), evoked pain by pressure (p=0.3).’ (no exact data 
provided) 

• Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• High risk of performance bias and detection bias (no blinding of participants (no placebo)) 
• High risk of reporting bias (no data on prosthetic failure nor on adverse events) 
• Unclear risk of other bias (more patients with an edentulous maxilla in the prophylaxis group than in the control group (8 (20%) 

vs. 3 (7.5%), respectively)  
• No information provided on baseline smoking behaviour nor on bone quality  

* Implant failure: assessed at 5 months and defined as the presence of signs of infection and/or radiographic peri-implant radiolucencies that could not respond to a course of 
antibiotics and/or judged a failure after performing an explorative flap surgery by an experienced periodontist; postoperative infections**: assessed at 7-10 days after implant 
placement and defined as the presence of purulent drainage (pus) or fistula in the operated region, together with pain or tenderness, localized swelling, redness and heat or 
fever (>38°C) 
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Anitua et al., 2009187 
A multicentre placebo-controlled randomised clinical trial of antibiotic prophylaxis for placement of single dental implants 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: by the implant manufacturer (Biotechnology Institute (BTI), Spain) 
Declaration of interest: not reported 

• Setting 8 (out of 12 which agreed to participate) private dental practices 
Country: Spain 

• Sample size N=105 randomized, n=105 analysed 
Calculated sample size was n=240 patients 

• Duration Patient enrolment and treatment from January 2006 to September 2007 
• Follow-up 3 months 
• Statistical analysis Infection free time was analysed with survival analysis using the Kaplan-Meyer method; comparison of subgroups with the log 

rank test. Logistic regression was applied to determine confounding factors and the influence of different variables including the 
centre, treatment (Antibiotics or no antibiotics), duration of the intervention, age and smoking habits. 

Patient characteristics  
• Eligibility criteria Patients between 18 and 75 years requiring single implants, with medium bone quality (II or III, determined by high resolution 

scans of the mandibles using a CT scan).  
• Exclusion criteria Patients were excluded if they were allergic to beta-lactam antibiotics, had concurrent local or systemic infections requiring 

antibiotic treatment, had systemic diseases that contraindicated the surgery (including cardiovascular diseases, respiratory 
diseases, haematological and metabolic disorders, bone diseases, collagenosis, immunodeficiencies and renal insufficiency) or 
had received irradiation to the head and neck (> 5000 rads).  

• Patient & disease characteristics Antibiotic prophylaxis group: n=52 patients 
- 15 men (29%) 
- Mean age: 49 years (SD: 12) 
- Smokers: 10 (19%) 
- Maxilla: 25 (51%) 
- Bone quality – type II: 13 (25%) 
- 52 implants placed 
No antibiotic prophylaxis group: n=53 patients 
- 20 men (38%) 
- Mean age: 47 years (SD: 12) 
- Smokers: 8 (15%) 
- Maxilla: 21 (40%) 
- Bone quality – type II: 10 (19%) 
- 53 implants placed 
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Anitua et al., 2009187 
A multicentre placebo-controlled randomised clinical trial of antibiotic prophylaxis for placement of single dental implants 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin 2 g p.o. 1 h pre-operatively  

• Control group (No antibiotics 
group) 

Identical placebo tablets, 1 h pre-operatively  

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients rinsed with chlorhexidine digluconate (0.20%) solution for 1 min. just before surgery.  
Immediately after surgery patients received an IV or IM administration of 4 mg of dexamethasone, followed by decreasing doses 
of oral dexamethasone (starting with 3 mg, 1 tablet of 1 mg/8 hours, at day 1 post-surgery and a progressive decrease during the 
following 3 days: 1 tablet of 1 mg/12 hours the second day, 1 tablet in the morning of the third day and a half tablet in the morning 
of the fourth day).  

• Other measures Before installation, implants were carefully humidified with liquid plasma rich in growth factors (PRGF). Peripheral blood 
(20 ml to 30 ml) from each participant was taken by venipuncture before surgery and placed directly into 9ml tubes containing 
3.8%(wt/vol) sodium citrate as anticoagulant. Liquid PRGF was prepared by centrifugation (PRGF System®, BTI) at 460 × g for 8 
minutes at room temperature; 1ml plasma fraction was collected and deposited in a glass dish. In order to initiate clotting, PRGF 
activator (calcium chloride) was added to the liquid PRGF preparation (50 μl PRGF activator per ml of preparation). 

Results  
• Implant failure* Antibiotic prophylaxis group: 2/52 (2/52) vs. no antibiotic prophylaxis group: 2/53 (2/53) 
• Any serious adverse events  Not reported 
• Postoperative infections** Antibiotic prophylaxis group: 6/52 vs. no antibiotic prophylaxis group: 6/53  
• Prosthetic failure Not reported 
• Adverse events (not serious) Antibiotic prophylaxis group: 0/52 vs. no antibiotic prophylaxis group: 0/53 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• High risk of reporting bias (no data on prosthetic failure nor on adverse events) 
 * Implant failure: assessed with Ostell (system for controlling the stability of dental implants) at 3 months; postoperative infections**: assessed at 3 and 10 days, 1 month and 3 
months after implant placement and defined as the presence of inflammation, pain, heat, fever and discharge 
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Arduino et al., 2015188 
Single preoperative dose of prophylactic amoxicillin versus a 2-day postoperative course in dental implant surgery: A two-centre randomised controlled trial. 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: no conflict of interests 

• Setting 2 private dental practices 
Country: Italy 

• Sample size N=360 randomized, n=343 analysed 
Calculated sample size was n=358 patients 

• Duration Patient enrolment and treatment from January 2010 to December 2012 
• Follow-up 6 months 
• Statistical analysis Two-tailed Fisher’s Exact-Baschloo’s unconditional test was used to compare the two groups 
Patient characteristics  
• Eligibility criteria All healthy patients who needed implant rehabilitation.  
• Exclusion criteria Patients were excluded if they had implanted biomaterials in the body (hip or knee prosthesis etc.), had a clinically significant 

medical history (e.g. systemic infective disease, heart and vascular disease, liver disease, haematological disease, deficiency of 
the coagulation, diabetes and neoplastic disease), were immunosuppressed or immunocompromised, received radiotherapy to 
the head and neck area, were in need of bone augmentation procedures concomitant with implant placement, allergic to 
penicillin, already under antibiotic treatment for any other reason, treated or under treatment with IV amino-bisphosphonates, 
pregnant or lactating females. 

• Patient & disease characteristics Group A (preoperative antibiotic prophylaxis): n=180 patients 
- 79 men (43.9%) 
- Mean age: 49.3 years (SD: 13.9) 
- Smokers: 57 (31.7%) 
- Maxilla: 76 (27.3%) 
- 278 implants placed 
Group B (pre- and postoperative antibiotic prophylaxis): n=180 patients 
- 92 men (51.1%) 
- Mean age: 51.6 years (SD: 14.4) 
- Smokers: 37 (20.6%) 
- Maxilla: 116 (40.1%) 
- 289 implants placed 
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Arduino et al., 2015188 
Single preoperative dose of prophylactic amoxicillin versus a 2-day postoperative course in dental implant surgery: A two-centre randomised controlled trial. 

Interventions  
• Intervention group A 

(preoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively  

• Intervention group B (pre- and 
postoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively and 1 g in the evening of implant placement and 1 g BID for 2 more days 

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients rinsed with chlorhexidine digluconate (0.20%) solution for 1 min. before surgery. Patients were also instructed to rinse 
with chlorhexidine gluconate 0.12% twice daily for 15 days following surgery and to refrain from brushing the area of surgery for 2 
weeks. 

Results  
• Implant failure* Group A: 5/166 vs. group B: 5/177 
• Any serious adverse events  Not reported 
• Postoperative infections** Group A: 6/166 vs. group B: 4/177 
• Prosthetic failure*** Group A: 0/166 vs. group B: 2/177 
• Adverse events (not serious)$ Group A: 0/166 vs. group B: 3/177 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Slightly under-powered study 

• High risk of performance bias (no placebo for participants of group A) 
• High risk of detection bias (outcome assessors were not blinded) 
• High risk of attrition bias (loss to follow-up: n=14 in group A and n=3 in group B) 
• High risk of other bias (baseline imbalance for smoking (i.e. more smokers in group A than in group B (i.e. 57 (31.7%) vs. 37 

(20.6%), respectively)) and for distribution of implants between jaws (i.e. more implants placed in the maxilla in group B than 
in group A (116 (40.1%) vs. 76 (27.3%), respectively)) 

* Implant failure: assessed before loading and 6 months after functional implant loading, having removed the prosthesis and defined as implant mobility or implant removal due 
to pain or infection; postoperative infections**: called ‘postoperative complication’ assessed during suture removal and 2 weeks after surgery and defined as the presence of 
wound dehiscence, suppuration, fistula, abscess, osteomyelitis, bleeding, oedema or uncontrolled pain; prosthetic failure***: assessed 6 months after functional implant loading 
and defined as prosthesis which could not be delivered due to early implant failure and loss or remake of the delivered prosthesis; adverse events (not serious)$: assessed 
during suture removal and 2 weeks after surgery defined as the presence of erythema multiforme, urticarial, nausea, vomiting, diarrhoea, etc. 
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Caiazzo et al., 2011189 
A pilot study to determine the effectiveness of different amoxicillin regimens in implant surgery 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: not reported 

• Setting 2 private dental practices 
Country: Italy 

• Sample size N=100 randomized, n=100 analysed 
Calculated sample size was n=532 patients 

• Duration Patient enrolment and treatment from September 2006 to September 2007 
• Follow-up 3 months 
• Statistical analysis Student t-test for the difference of group means was applied; Bonferroni correction for multiple comparisons. 
Patient characteristics  
• Eligibility criteria Patients who required dental implant rehabilitation 
• Exclusion criteria Patients were not admitted to the study if any of the following criteria were present: history of systemic diseases that would 

contraindicate surgical treatment, longterm nonsteroidal anti-inflammatory drug therapy, medically necessary antibiotic 
prophylaxis, history of antibiotic therapy 6 months prior to the study, history of allergic reactions to penicillin or related drugs, 
pregnancy, failure to sign an informed consent, and unwillingness to return for the follow-up examinations.  

• Patient & disease characteristics Group A (preoperative antibiotic prophylaxis): n=25 patients 
- 13 men (52%) 
- Mean age: 52 years  
- 35 implants placed 
Group B (pre- and postoperative antibiotic prophylaxis): n=25 patients 
- 12 men (48%) 
- Mean age: 45 years  
- 36 implants placed 
Group C (postoperative antibiotic prophylaxis): n=25 patients 
- 7 men (28%) 
- Mean age: 42 years  
- 48 implants placed 
Control group (no antibiotic prophylaxis): n=25 patients 
- 10 men (40%) 
- Mean age: 43 years  
- 29 implants placed 
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Caiazzo et al., 2011189 
A pilot study to determine the effectiveness of different amoxicillin regimens in implant surgery 

Interventions  
• Intervention group A 

(preoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively  

• Intervention group B (pre- and 
postoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively and 1 g BID for 7 days following surgery 

• Intervention group C 
(postoperative antibiotic 
prophylaxis) 

Amoxicillin 1 g BID for 7 days following surgery 

• Control group (no antibiotic 
prophylaxis) 

No antibiotics (no placebo) 

• Measures of asepsis and 
prevention against infection (all 
groups) 

All patients rinsed with chlorhexidine digluconate (0.20%) solution for 1 min. before surgery. Patients were also instructed to rinse 
with chlorhexidine gluconate 0.2% twice daily for 15 days following surgery and to refrain from brushing the area of surgery for 2 
weeks. 

Results  
• Implant failure* Group A: 0/25 vs. group B: 0/25 vs. group C: 0/25 vs. control group: 2/25 (confirmed by authors in communication with Braun et 

al. (2019))182 
• Any serious adverse events  Not reported 
• Postoperative infections** Group A: 0/25 vs. group B: 0/25 vs. group C: 0/25 vs. control group: 0/25 
• Prosthetic failure Not reported 
• Adverse events (not serious) Group A: 0/25 vs. group B: 0/25 vs. group C: 0/25 vs. control group: 0/25 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• High risk of selection bias (no allocation concealment (confirmed by authors in communication with Esposito et al. (2013)180)) 
• High risk of performance bias (no placebo for participants of group D) 
• High risk of detection bias (outcome assessors were not blinded (confirmed by authors in communication with Esposito et al. 

(2013)180)) 
• High risk of reporting bias (no data on prosthetic failure) 
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Caiazzo et al., 2011189 
A pilot study to determine the effectiveness of different amoxicillin regimens in implant surgery 

• Unclear risk of other bias (no information provided on baseline smoking behaviour, distribution of implants between jaws nor 
on bone quality (balance between groups?) 

* Implant failure: assessed at the second-stage surgery, 3 months after implant placement, and defined as mechanical implant removal because of lack of osseointegration; 
postoperative infections**: assessed at the 1-, 2-,4-, and 8-week postoperative visits but not further defined. 

El-Kholey et al., 2014190 
Efficacy of two antibiotic regimens in the reduction of early dental implant failure: a pilot study 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: no funding 
Declaration of interest: no conflict of interests 

• Setting Dental clinic university hospital 
Country: Saudi Arabia 

• Sample size N=80 randomized, n=80 analysed 
No sample size calculation reported 

• Duration Patient enrolment and treatment from September 2010 to December 2012 
• Follow-up 4 weeks 
• Statistical analysis Data were analysed by Chi-square test and Fisher’s test 
Patient characteristics  
• Eligibility criteria Patients who were ‘medically free’ and who needed dental implant placement as part of their treatment plan 
• Exclusion criteria Patients were excluded from the study if they had a medical condition that mandated prophylactic antibiotic treatment before the 

surgical intervention, had taken antibiotics in the last month, were pregnant, needed bone grafting or extensive surgery, were 
younger than 18 years, or had any systemic disease that may affect healing or predispose to infection. 

• Patient & disease characteristics Group A (preoperative antibiotic prophylaxis): n=40 patients 
- 16 men (40%) 
- Mean age: 32.2 years (SD: 7.7) 
- Maxilla: 23 (48.9%) 
- 47 implants placed 
Group B (pre- and postoperative antibiotic prophylaxis): n=40 patients 
- 14 men (35%) 
- Mean age: 30 years (SD: 6.8) 
- Maxilla: 20 (46.5%) 
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El-Kholey et al., 2014190 
Efficacy of two antibiotic regimens in the reduction of early dental implant failure: a pilot study 

- 43 implants placed 
Interventions  
• Intervention group A 

(preoperative antibiotic 
prophylaxis) 

Amoxicillin 1 g p.o. 1 h pre-operatively  

• Intervention group B (pre- and 
postoperative antibiotic 
prophylaxis) 

Amoxicillin 1 g p.o. 1 h pre-operatively and postoperative oral doses of 500 mg amoxicillin every 8 h for 3 days 

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients rinsed with chlorhexidine digluconate (0.12%) solution for 1 min. just before surgery. Postoperatively, the patients 
were advised to use the same mouth wash for 5 days. 

Results  
• Implant failure* Group A (preoperative antibiotic prophylaxis): 0/40 vs. group B (pre- and postoperative antibiotic prophylaxis): 0/40 
• Any serious adverse events  Not reported 
• Postoperative infections** Group A (preoperative antibiotic prophylaxis): 1/40$ vs. group B (pre- and postoperative antibiotic prophylaxis): 0/40  
• Prosthetic failure Not reported 
• Adverse events (not serious) Not reported 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• High risk of selection bias (no allocation concealment) 
• High risk of performance bias (no placebo for participants of group A) 
• High risk of detection bias (outcome assessors were not blinded) 
• High risk of reporting bias (no data on prosthetic failure nor on adverse events) 
• Unclear risk of other bias (no information provided on baseline smoking behaviour, distribution of implants between jaws nor 

on bone quality (balance between groups?) 
* Implant failure: the authors defined successful osseointegration as any implant with good stability at 25 N cm with the absence of any clinical or radiographic sign of infection – 
this was assessed at the second-stage surgery (i.e. 12 weeks); postoperative infections**: assessed at 3 days, 7 days, and 12 weeks and defined as the presence of swelling, 
pain, erythema, tenderness, or pus formation at the site of surgery; $: One patient suffered pain and tenderness at the implant site after 2 weeks of implant placement and was 
diagnosed as having apical peri-implantitis. A second course of amoxicillin 500 mg three times daily for 5 days was prescribed.  
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Esposito et al., 2008191 
Efficacy of prophylactic antibiotics for dental implants: a multicentre placebo-controlled randomised clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: free antibiotics and placebo were donated by Merk Generics Italia 
Declaration of interest: not reported 

• Setting 11 (out of 12 which agreed to participate) private dental practices 
Country: Italy 

• Sample size N=330 randomized, n=316 analysed 
Calculated sample size was n=360 patients 

• Duration Patient enrolment and treatment from September 2006 to March 2007 
• Follow-up 4 months 
• Statistical analysis Fisher’s exact test 
Patient characteristics  
• Eligibility criteria Partially and fully edentulous adults patients  
• Exclusion criteria Patients were excluded if they were: allergic to penicillins, needing prophylaxis for endocarditis, immunodeficient, diabetic, had 

implanted prostheses, required bone augmentation at implant placement with infections in the vicinity of the implant site(s), had 
been irradiated in the head and neck area, were already receiving antibiotic treatment, had been treated or receiving treatment 
with intravenous amino-bisphosphonates, were pregnant or lactating. 

• Patient & disease characteristics Antibiotic prophylaxis group: n=158 patients 
- 80 men (50.6%) 
- Mean age: 47.8 years (range: 18-78) 
- Smokers: 59 (37.3%) 
- 341 implants placed 
No antibiotic prophylaxis group: n=158 patients 
- 62 men (39.2%) 
- Mean age: 47.9 years (range: 19-76) 
- Smokers: 50 (31.6%) 
- 355 implants placed 

Interventions  
• Intervention group (antibiotic 

prophylaxis group) 
Amoxicillin 2 g p.o. 1 h pre-operatively  

• Control group (No antibiotics 
group) 

Identical placebo tablets, 1 h pre-operatively  
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Esposito et al., 2008191 
Efficacy of prophylactic antibiotics for dental implants: a multicentre placebo-controlled randomised clinical trial 

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients were prescribed postoperative chlorhexidine digluconate (0.2%) mouth wash for 1 min BID for at least 1 week.  

Results  
• Implant failure* Antibiotic prophylaxis group: 2/158 (2/341) vs. no antibiotic prophylaxis group: 8/158 (9/355) 
• Any serious adverse events  Not reported 
• Postoperative infections** Week 1: antibiotic prophylaxis group: 4/158 vs. no antibiotic prophylaxis group: 2/158 

Week 2: antibiotic prophylaxis group: 1/158 vs. no antibiotic prophylaxis group: 1/158  
4 Months: antibiotic prophylaxis group: 2/158 vs. no antibiotic prophylaxis group: 1/158  

• Prosthetic failure*** Antibiotic prophylaxis group: 2/158 vs. no antibiotic prophylaxis group: 4/158  
• Adverse events (not serious)£ Antibiotic prophylaxis group: 1/158 vs. no antibiotic prophylaxis group: 1/158  
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Slightly under-powered study 

• Large number of implants placed in fresh extraction sockets (antibiotic prophylaxis group: 62 (39.2%) vs. no antibiotic 
prophylaxis group: 74 (46.8%) 

• Low risk of bias for the various domains 
• Unclear risk of other bias (No information on distribution of implants between maxilla and mandible nor on bone type (balance 

between groups?)) 
All outcomes were assessed at 1 and 2 weeks and 4 months after placement; * Implant failure: defined as implant mobility of each implant measured manually and/or any 
infection dictating implant removal; postoperative infections**: defined as any biological complication such as wound dehiscence, suppuration, fistula, abscess, osteomyelitis, 
etc. – this outcome was summarised in the SR by Esposito et al. (2013)180 as antibiotic prophylaxis group: 3/158 vs. no antibiotic prophylaxis group: 2/158; prosthetic failure***: 
defined as prostheses that could not be placed or prosthetic failure if secondary to implant failures; adverse events (not serious)£: defined as erythema multiforme, urticarial, 
nausea, vomiting, diarrhoea, etc. 
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Esposito et al., 2010282 
Effectiveness of prophylactic antibiotics at placement of dental implants: a pragmatic multicentre placebo-controlled randomised clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: free antibiotics and placebo were donated by Merk Generics Italia 
Declaration of interest: not reported 

• Setting 10 (out of 13 which agreed to participate) private dental practices 
Country: Italy 

• Sample size N=509 randomized, n=506 analysed 
Calculated sample size was n=650 patients 

• Duration Patient enrolment and treatment from April 2008 to November 2009 
• Follow-up 4 months 
• Statistical analysis Fisher’s exact test, X2-test, logistic regression analysis 
Patient characteristics  
• Eligibility criteria Any patient who underwent dental implant placement  
• Exclusion criteria Patients were excluded if they were at risk of bacterial endocarditis (decided by the treating cardiologist), had implanted biomaterials 

in the body (hip or knee prosthesis, etc.), were immunosuppressed or immunocompromised, affected by controlled or not controlled 
diabetes, received radiotherapy to the head and neck area, were in need of an augmentation procedure concomitant with implant 
placement, were allergic to penicillins, had chronic/acute infections in the vicinity of the planned implant site(s), were already under 
antibiotic treatment for any other reasons, had been treated or were under treatment with IV amino-phosphonates, were pregnant 
or lactating, were enrolled in other clinical studies, which interventions could interfere with the present trial, were younger than 18 
years old or not able to sign an informed consent, already included in the study.  

• Patient & disease characteristics Antibiotic prophylaxis group: n=252 patients 
- 114 men (45.2%) 
- Mean age: 49.1 years (range: 18-85) 
- Smokers: 81 (32.1%) 
- 489 implants placed 
No antibiotic prophylaxis group: n=254 patients 
- 122 men (48.0%) 
- Mean age: 47.6 years (range: 18-86) 
- Smokers: 88 (34.6%) 
- 483 implants placed 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin 2 g p.o. 1 h pre-operatively  
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Esposito et al., 2010282 
Effectiveness of prophylactic antibiotics at placement of dental implants: a pragmatic multicentre placebo-controlled randomised clinical trial 

• Control group (No antibiotics 
group) 

Identical placebo tablets, 1 h pre-operatively  

• Measures of asepsis and 
prevention against infection (both 
groups) 

All patients were prescribed postoperative chlorhexidine digluconate (0.2%) mouth wash for 1 min BID for at least 1 week.  

Results  
• Implant failure* Antibiotic prophylaxis group: 5/252 vs. no antibiotic prophylaxis group: 12/254  
• Any serious adverse events  Not reported 
• Postoperative infections** Week 1: antibiotic prophylaxis group: 6/252 vs. no antibiotic prophylaxis group: 7/254 

Week 2: antibiotic prophylaxis group: 2/252 vs. no antibiotic prophylaxis group: 4/254  
4 Months: antibiotic prophylaxis group: 3/252 vs. no antibiotic prophylaxis group: 2/254  

• Prosthetic failure*** Antibiotic prophylaxis group: 4/252 vs. no antibiotic prophylaxis group: 10/254  
• Adverse events (not serious)£ Antibiotic prophylaxis group: 0/252 vs. no antibiotic prophylaxis group: 0/254  
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• One fourth of implants placed in fresh extraction sockets (antibiotic prophylaxis group: 60 (23.8%) vs. no antibiotic prophylaxis 
group: 76 (29.9%) 

• Low risk of bias for the various domains 
• Unclear risk of other bias (No information on distribution of implants between maxilla and mandible nor on bone type (balance 

between groups?)) 
All outcomes were assessed at 1 and 2 weeks and 4 months after placement; * Implant failure: defined as implant mobility of each implant measured manually and/or any 
infection dictating implant removal; postoperative infections**: defined as any biological complication such as wound dehiscence, suppuration, fistula, abscess, osteomyelitis, 
etc. – this outcome was summarised in the SR by Esposito et al. (2013)180 as antibiotic prophylaxis group: 4/252 vs. no antibiotic prophylaxis group: 8/254; prosthetic failure***: 
defined as prostheses that could not be placed or prosthetic failure if secondary to implant failures; adverse events (not serious)£: defined as erythema multiforme, urticarial, 
nausea, vomiting, diarrhoea, etc.  
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Kashani et al., 2019196 
Influence of a single preoperative dose of antibiotics on the early implant failure rate. A randomized clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: none reported 

• Setting Four specialist clinics 
Country: Sweden 

• Sample size N=447 randomized, n=447 analysed 
Calculated sample size was n=450 patients 

• Duration Patient enrolment: not reported 
• Follow-up 4 months 
• Statistical analysis Generalized estimating equations modelling with link function logit was used to estimate an overall effect of predictors on implant 

failures, and adjusted for within patient correlation. Compound symmetry covariance matrix and binomial distribution with logit link 
function resulting in ORs with 95% confidence interval (CI) as risk estimates were used. 

Patient characteristics  
• Eligibility criteria The inclusion criteria were: need for one or more implants in one or both jaws, no history of antibiotic treatment 1 month prior to 

implant surgery, being in good general health, and presenting a signed informed consent.  
• Exclusion criteria The exclusion criteria for the study were poor general health, previous radiation therapy in the head/neck region, medication with 

immuno-suppressant drugs and/or bisphosphonates, active chemotherapy, and need of antibiotics prior to and after surgery for 
medical reasons. 

• Patient & disease characteristics Antibiotic prophylaxis group: n=223 patients 
- 109 men (48.9%) 
- Mean age: 56.0 years (SD: 17.7)  
- Maxilla: 125 (56.1%) – both jaws: 13 (5.8%) 
- 535 implants placed 
No antibiotic prophylaxis group: n=224 patients 
- 95 men (42.4%) 
- Mean age: 50.8 years (SD: 18.0) 
- Maxilla: 144 (64.3%) – both jaws: 17 (3.8%) 
- 428 implants placed 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin 2 g p.o. 1 h pre-operatively (in case of allergy: 600 mg clindamycin) 
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Kashani et al., 2019196 
Influence of a single preoperative dose of antibiotics on the early implant failure rate. A randomized clinical trial 

• Control group (No antibiotics 
group) 

No antibiotics (no placebo)  

• Measures of asepsis and 
prevention against infection (both 
groups) 

Not reported  

Results  
• Implant failure* Antibiotic prophylaxis group: 11/223 vs. no antibiotic prophylaxis group: 29/224  
• Any serious adverse events  Not reported 
• Postoperative infections** Antibiotic prophylaxis group: 1/223 vs. no antibiotic prophylaxis group: 6/224 (confirmed by authors in personal communication) 
• Prosthetic failure Not reported 
• Adverse events (not serious) Antibiotic prophylaxis group: 0/223 vs. no antibiotic prophylaxis group: 0/224 (confirmed by authors in personal communication) 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Nearly one fifth of implants placed in combination with bone grafting and imbalance between groups (antibiotic prophylaxis 

group: 48 (21.5%) vs. no antibiotic prophylaxis group: 31 (13.8%) 
• High risk of selection bias (no random sequence generation; no allocation concealment) 
• High risk of performance bias (no placebo for participants of group A) 
• High risk of detection bias (outcome assessors were not blinded) 
• High risk of reporting bias (no data on prosthetic failure) 
• Unclear risk of other bias (no information provided on baseline smoking behaviour, nor on bone quality (balance between 

groups?)) 
Implant failure*: assessed 4 months after placement and defined as removal of an implant for any reason from implant placement to abutment connection or prosthetic 
treatment; postoperative infections**: defined as the need for postoperative antibiotics.  
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Moslemi et al., 2016193 
Effect of Postoperative Amoxicillin on Early Bacterial Colonization of Peri-Implant Sulcus: A Randomized Controlled Clinical Trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: not reported 

• Setting University hospital 
Country: Iran 

• Sample size N=23 randomized, n=20 analysed 
No sample size calculation reported 

• Duration Patient enrolment: not reported 
• Follow-up 7 days 
• Statistical analysis Nonparametric Mann-Whitney and Wilcoxon signed rank tests were utilized for inter-group comparisons of variables between day 

0 and day 7, and intra-group comparisons of variables in the test and control groups between day 0 and day 7, respectively. 
Patient characteristics  
• Eligibility criteria Patients who met the following criteria were included: 20-60 years of age, partially edentulous, scheduled to receive a maximum 

number of two implants and adjacent position of implants (when two implants were placed). 
• Exclusion criteria Patients with the following criteria were excluded: History of recent antibiotic therapy (within the past three months), requiring 

guided bone regeneration, fixed partial denture in the site of surgery, poor oral hygiene or compliance, periodontal involvement, 
smokers and patients with systemic diseases. 

• Patient & disease characteristics Antibiotic prophylaxis group: n=10 patients 
- 4 men  
- Mean age: 26.5 years (SD: 10.01)  
- Maxilla: 4 
- 10 implants placed 
No antibiotic prophylaxis group: n=10 patients 
- 2 men  
- Mean age: 32.6 years (SD: 11.60) 
- Maxilla: 5 
- 10 implants placed 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin postoperatively for 7 days (exact dose not specified) 

• Control group (No antibiotics 
group) 

No antibiotics (no placebo)  
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Moslemi et al., 2016193 
Effect of Postoperative Amoxicillin on Early Bacterial Colonization of Peri-Implant Sulcus: A Randomized Controlled Clinical Trial 

• Measures of asepsis and 
prevention against infection (both 
groups) 

Immediately before surgery, all patients rinsed their mouth with 0.2% chlorhexidine solution for 30 seconds. During the first week 
after surgery, patients also rinsed 0.2% chlorhexidine solution twice daily. 

Results  
• Implant failure Not reported 
• Any serious adverse events  Not reported 
• Postoperative infections** Antibiotic prophylaxis group: 0/10 vs. no antibiotic prophylaxis group: 0/10 
• Prosthetic failure Not reported 
• Adverse events (not serious) Not reported  
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Very short follow-up 

• Unclear risk of selection bias (random sequence generation not reported; allocation concealment not reported) 
• Unclear risk of attrition bias (‘Because of loss to follow-up, we failed to collect day 7 samples of three patients’) 
• High risk of reporting bias (no data on implant failure nor on adverse events) 
• Unclear risk of other bias (no information provided on baseline smoking behaviour, nor on bone quality (balance between 

groups?))  
Postoperative infection**: assessed at 1 week and defined as presence of purulent drainage (spontaneous or through incision) or fistula with pain, tenderness, localized 
swelling, redness, and/or fever. 

Nolan et al., 2014194 
The influence of prophylactic antibiotic administration on postoperative morbidity in dental implant surgery. A prospective double blind randomized controlled clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: not reported 

• Setting University dental clinic 
Country: Ireland 

• Sample size N=83 randomized, n=55 analysed 
No sample size calculation was performed 
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Nolan et al., 2014194 
The influence of prophylactic antibiotic administration on postoperative morbidity in dental implant surgery. A prospective double blind randomized controlled clinical trial 

• Duration Patient enrolment not reported 
• Follow-up 3-4 months 
• Statistical analysis Fisher’s exact test, Mann–Whitney–Wilcoxon test and Spearman’s rank correlation test 
Patient characteristics  
• Eligibility criteria The following inclusion criteria were applied: presence of a partial edentulous or edentulous alveolar ridge, presence of a tooth or 

several teeth regarded as non-restorable with the intention of immediate implant placement, periodontally healthy remaining 
dentition, presence of a non-infected surgical site, presence of enough bone and soft tissue for the implant to be placed without 
additional augmentation procedures. 

• Exclusion criteria The following exclusion criteria were applied: patients with medical conditions that required antibiotic premedication such as 
prosthetic heart valve replacement, skeletal joint replacement, previous history of infective endocarditis and a history of rheumatic 
fever, patients with metabolic diseases such as type I or II diabetes mellitus, patients with past and present neoplastic disease, 
previous radiotherapy in the head and neck area, immunosuppressed patients, patients with blood coagulation impairment, patients 
with a history of systemic steroid medication or recent systemic antibiotic therapy, pregnant and lactating women and patients with 
allergy to the antibiotic chosen. 

• Patient & disease characteristics Antibiotic prophylaxis group: n=27 patients 
- 11 men (40.7%) 
- < 40 years old: 16 (59.3%), 40-60 years old: 7 (25.9%), >60 years old: 4 (14.8%) 
- Smokers: 7 (25.9%) 
- 35 implants placed (confirmed by authors in personal communication) 
No antibiotic prophylaxis group: n=28 patients 
- 8 men (28.6%) 
- < 40 years old: 15 (53.6%), 40-60 years old: 10 (35.7%), >60 years old: 3 (10.7%) 
- Smokers: 6 (21.4%) 
- 47 implants placed (confirmed by authors in personal communication) 

Interventions  
• Intervention group (Antibiotic 

prophylaxis group) 
Amoxicillin 3 g p.o. 1 h pre-operatively  

• Control group (No antibiotics 
group) 

Placebo tablets, 1 h pre-operatively  

• Measures of asepsis and 
prevention against infection (both 
groups) 

Patients rinsed with a chlorhexidine 0.2% mouth rinse for at least 60 seconds prior to the surgery. Patients were instructed to use 
a chlorhexidine 0.2% mouthwash 4–5 times daily for the first postoperative week.  

Results  
• Implant failure* Antibiotic prophylaxis group: 0/27 vs. no antibiotic prophylaxis group: 5/28  
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Nolan et al., 2014194 
The influence of prophylactic antibiotic administration on postoperative morbidity in dental implant surgery. A prospective double blind randomized controlled clinical trial 

• Any serious adverse events  Antibiotic prophylaxis group: 0/27 vs. no antibiotic prophylaxis group: 0/28 (confirmed by authors in personal communication) 
• Postoperative infections** Antibiotic prophylaxis group: 0/27 (0%) vs. no antibiotic prophylaxis group: 2/28 (7.1%)  
• Postoperative morbidity • Swelling (confirmed by authors in personal communication) 

Week 1: antibiotic prophylaxis group: 19/27 (70.4%) vs. no antibiotic prophylaxis group: 23/28 (82.1%) 
Week 2: antibiotic prophylaxis group: 5/27 (18.5%) vs. no antibiotic prophylaxis group: 10/28 (35.7%)  

• Bruising (confirmed by authors in personal communication) 
Week 1: antibiotic prophylaxis group: 1/27 (3.7%) vs. no antibiotic prophylaxis group: 7/28 (25%) 
Week 2: antibiotic prophylaxis group: 0/27 (0%) vs. no antibiotic prophylaxis group: 1/28 (3.6%)  

• Wound dehiscence (confirmed by authors in personal communication) 
Week 1: antibiotic prophylaxis group: 1/27 (3.7%) vs. no antibiotic prophylaxis group: 1/28 (3.6%) 
Week 2: antibiotic prophylaxis group: 2/27 (7.4%) vs. no antibiotic prophylaxis group: 3/28 (10.7%)  

• Prosthetic failure Not reported  
• Adverse events (not serious) Antibiotic prophylaxis group: 0/27 vs. no antibiotic prophylaxis group: 0/28 (confirmed by authors in personal communication) 
• Quality of life measurements ‘Higher scores for interference with daily activities were recorded by the placebo group, and while the difference was not 

significant after 2 days (Wilcoxon P = 0.15), this difference seemed to show statistical significance after 7 days (Wilcoxon P = 
0.01)’ (no exact data provided) 

• Type, dose, and frequency of 
medication required for pain relief 

‘A higher number of analgesics were also taken by the placebo group after 7 days, and again, this appeared to be statistically 
significant (Wilcoxon P = 0.008).’ (no exact data provided) 

Limitations and other comments  
• Limitations • Under-powered study 

• High risk of attrition bias (‘Patients who were not able to attend for the 2nd day and 7th day postoperative visits were 
consequently excluded from the study (N = 16).’) 

• High risk of reporting bias (no data on prosthetic failure – these data were already requested by Esposito et al. (2013)180 for 
their SR, but the authors responded that these data were not available) 

• Unclear risk of other bias (no information provided on baseline smoking behaviour, on distribution of implants between maxilla 
and mandible nor on bone quality (balance between groups?)) 

Implant failure*: osseointegration failure or success were recorded four months postoperatively or at 2nd stage surgery; postoperative infections**: assessed at 2 and 7 days 
postoperatively and defined as the presence of suppuration  
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Tan et al., 2014195 
Effect of systemic antibiotics on clinical and patient-reported outcomes of implant therapy - a multicenter randomized controlled clinical trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: not reported 
Declaration of interest: none reported 

• Setting Multicentre (mostly university dental clinics) 
Countries: Singapore, Hong Kong, China, Australia, Spain, Taiwan, Iceland 

• Sample size N=329 randomized, n=329 analysed 
Calculated sample size was n=336 patients 

• Duration Patient enrolment and treatment from August 2009 to October 2011 
• Follow-up 8 weeks 
• Statistical analysis Chi-square (or Chi-square exact) tests were used to compare the percentage distribution of postsurgical complications at weeks 

1, 2, 4, and 8 among the 4 treatment groups. Repeated measures ANOVA were performed on the VAS scores with the use of 
multivariate tests (Wilk’s Lambda) for the effect of time and the interaction effect between treatment groups and time (all effects 
considered to be fixed). 

Patient characteristics  
• Eligibility criteria The following inclusion criteria were applied: medically healthy adults (ASA classification I–II), aged ≥19 years, preferably non 

smokers or previous smokers (quit ≥5 years), light smokers with <20 cigarettes/day, no allergies to amoxycillin or penicillin 
antibiotics, single tooth edentulous space in the maxilla or mandible with adequate pristine bone for a standard oral implant 
placement without the need of simultaneous bone augmentation (bucco-lingual dimension ≥7 mm, mesio-distal dimension ≥7 mm 
and height ≥8 mm) 

• Exclusion criteria The following exclusion criteria were applied: medically compromised subjects (ASA classification III–V), subjects requiring 
antibiotic prophylaxis prior to dental treatment, subjects aged <19 years, heavy smokers or previous heavy smokers (quit <5 years; 
≥20 cigarettes/day), allergic to amoxycillin or penicillin antibiotics, use of any form of antibiotics in the last 3 months, pregnant, 
intend to conceive or breast-feeding woman, single tooth edentulous space in the maxilla or mandible with inadequate pristine 
bone volume for standard oral implant placement, with a possible need for bone augmentation (bucco-lingual dimension 
<7 mm, mesio-distal dimension <7 mm, and height <8 mm). 

• Patient & disease characteristics Group A (preoperative antibiotic prophylaxis): n=81 patients 
- Men: 50.6% 
- Mean age: 48.8 years 
- Smokers: 18.5% 
- Bone quality: type I: 2.5%, type II: 41.2%, type III: 52.5%, type IV: 3.8% 
- 81 implants placed  
Group B (postoperative antibiotic prophylaxis): n=82 patients 
- Men: 57.3% 
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- Mean age: 47.8 years 
- Smokers: 19.5% 
- Bone quality: type I: 1.2%, type II: 38.3%, type III: 50.6%, type IV: 9.9% 
- 82 implants placed  
Group C (pre- and postoperative antibiotic prophylaxis): n=86 patients 
- Men: 54.76% 
- Mean age: 46.9 years 
- Smokers: 19.8% 
- Bone quality: type I: 1.2%, type II: 40.0%, type III: 50.6%, type IV: 8.2% 
- 86 implants placed  
Control group (no antibiotic prophylaxis): n=80 patients 
- Men: 58.8% 
- Mean age: 45.1 years 
- Smokers: 20.0% 
- Bone quality: type I: 1.2%, type II: 40.0%, type III: 52.5%, type IV: 6.3% 
- 80 implants placed  

Interventions  
• Intervention group A 

(preoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively  

• Intervention group B 
(postoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. immediately after implant placement 

• Intervention group C (pre- and 
postoperative antibiotic 
prophylaxis) 

Amoxicillin 2 g p.o. 1 h pre-operatively and 500 mg TID (8 hourly) on days 2 and 3 

• Control group (no antibiotic 
prophylaxis) 

Placebo tablets 2g p.o. 1 h pre-operatively  

• Measures of asepsis and 
prevention against infection (both 
groups) 

Patients rinsed with a chlorhexidine 0.2% mouth rinse for 1 minute prior to the surgery.  

Results  
• Implant failure* Group A (preoperative antibiotic prophylaxis): 0/81 vs. group B (postoperative antibiotic prophylaxis): 0/82 vs. Group C (pre- and 

postoperative antibiotic prophylaxis): 0/86 vs. control group (no antibiotic prophylaxis): 1/80  
• Any serious adverse events  Not reported 
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• Postoperative infections** Week 1: Group A (preoperative antibiotic prophylaxis): 0% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C (pre- 
and postoperative antibiotic prophylaxis): 0% vs. control group (no antibiotic prophylaxis): 0%  
Week 2: Group A (preoperative antibiotic prophylaxis): 1.2% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C 
(pre- and postoperative antibiotic prophylaxis): 1.2% vs. control group (no antibiotic prophylaxis): 0% 
Week 3: Group A (preoperative antibiotic prophylaxis): 1.3% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C 
(pre- and postoperative antibiotic prophylaxis): 0% vs. control group (no antibiotic prophylaxis): 0% 
Week 4: Group A (preoperative antibiotic prophylaxis): 0% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C (pre- 
and postoperative antibiotic prophylaxis): 1.2% vs. control group (no antibiotic prophylaxis): 0% 

• Postoperative morbidity • Swelling  
Week 1: Group A (preoperative antibiotic prophylaxis): 21% vs. group B (postoperative antibiotic prophylaxis): 19.8% vs. group 
C (pre- and postoperative antibiotic prophylaxis): 27.1% vs. control group (no antibiotic prophylaxis): 5%  
Week 2: Group A (preoperative antibiotic prophylaxis): 4.9% vs. group B (postoperative antibiotic prophylaxis): 3.7% vs. group 
C (pre- and postoperative antibiotic prophylaxis): 5.8% vs. control group (no antibiotic prophylaxis): 3.8% 
Week 3: Group A (preoperative antibiotic prophylaxis): 2.5% vs. group B (postoperative antibiotic prophylaxis): 1.2% vs. group 
C (pre- and postoperative antibiotic prophylaxis): 3.5% vs. control group (no antibiotic prophylaxis): 5.1% 
Week 4: Group A (preoperative antibiotic prophylaxis): 1.2% vs. group B (postoperative antibiotic prophylaxis): 1.3% vs. 
group C (pre- and postoperative antibiotic prophylaxis): 0% vs. control group (no antibiotic prophylaxis): 1.3% 

• Wound dehiscence  
Week 1: Group A (preoperative antibiotic prophylaxis): 3.7% vs. group B (postoperative antibiotic prophylaxis): 3.7% vs. group 
C (pre- and postoperative antibiotic prophylaxis): 3.5% vs. control group (no antibiotic prophylaxis): 17.5%  
Week 2: Group A (preoperative antibiotic prophylaxis): 6.2% vs. group B (postoperative antibiotic prophylaxis): 3.7% vs. group 
C (pre- and postoperative antibiotic prophylaxis): 3.5% vs. control group (no antibiotic prophylaxis): 2.5% 
Week 3: Group A (preoperative antibiotic prophylaxis): 0% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C 
(pre- and postoperative antibiotic prophylaxis): 0% vs. control group (no antibiotic prophylaxis): 1.3% 
Week 4: Group A (preoperative antibiotic prophylaxis): 0% vs. group B (postoperative antibiotic prophylaxis): 0% vs. group C 
(pre- and postoperative antibiotic prophylaxis): 0% vs. control group (no antibiotic prophylaxis): 0%  

• Prosthetic failure Not reported 
• Adverse events (not serious) Not reported 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
The percentage of patients who took analgesics did not differ significantly (P > 0.05) between the groups over the different 
postoperative days (Table 2).  

Limitations and other comments  
• Limitations • High risk of performance bias (participants not blinded) 

• High risk of reporting bias (no data on prosthetic failure; no data on adverse events) 
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• Unclear risk of other bias (no information provided on distribution of implants between maxilla and mandible (balance between 
groups?)) 

Implant failure*: assessed at 8 weeks and defined as a lost implant; postoperative infections**: assessed at 1, 2, 4 and 8 weeks postoperatively and defined as the presence of 
suppuration - this outcome was summarised in the SR by Khouly et al. (2019)183 as antibiotic prophylaxis group: 4/249 vs. no antibiotic prophylaxis group: 0/80. 

Appendix 9.2.3. Extraction of permanent teeth 

Barone et al., 2017207 
Antibiotic treatment to prevent postextraction complications: a monocentric, randomized clinical trial. Preliminary outcomes 

Methods  
• Design RCT 
• Source of funding and 

competing interest 
Source of funding: not reported 
Declaration of interest: no conflict of interests 

• Setting University department odontostomatology and oral surgery 
Country: Italy 

• Sample size N=111 randomized, n=106 analysed 
No sample size calculation reported 

• Duration Patient enrolment and treatment from June 2016 to 1 December 2016 
• Follow-up 3 weeks 
• Statistical analysis Mann-Whitney’s test, Wilcoxon’s test, Spearman’s correlation test, t-student test, Pearson’s correlation test  
Patient characteristics  
• Eligibility criteria Patients over 18 years old, who needed dental extraction at the Unit of Odontostomatology and Oral Surgery of the University of 

Pisa. 
• Exclusion criteria Patients were excluded if they had general contraindications to oral surgery, therapy with aminobisphosphonates, head-neck 

irradiation, drug or alcohol dependence, pregnancy or breastfeeding, need for a third molar extraction. 
• Patient & disease 

characteristics 
Group A (Antibiotic prophylaxis): n=27 patients 
- 14 men (52%) 
- Mean age: 53.7 years (SD: 16.6) 
- Single-rooted/multi-rooted: 9/18 
- Simple/complex extraction*: 11/16 
Group B (Aantibiotic prophylaxis + probiotics): n=37 patients 
- 21 men (57%) 
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- Mean age: 57.2 years (SD: 13.3) 
- Single-rooted/multi-rooted: 14/23 
- Simple/complex extraction*: 24/13 
Group C (control): n=42 patients 
- 19 men (45%) 
- Mean age: 58.8 years (SD: 17.2) 
- Single-rooted/multi-rooted: 25/17 
- Simple/complex extraction*: 26/16 

Interventions  
• Intervention group A 

(Antibiotic prophylaxis) 
Amoxicillin + clavulanic acid, 1 g p.o. every 12 hours for 6 days (started after the extraction) 

• Intervention group B 
(Antibiotic prophylaxis + 
probiotics) 

Amoxicillin + clavulanic acid, 1 g p.o. every 12 hours for 6 days (started after the extraction) and 1 probiotic capsule (lactoferrin and 
Bifidobacterium Longum) 

• Control group (No antibiotic 
group) 

No medical treatment (i.e. no placebo)  

• Anaesthesia and analgesia Local anaesthesia: mepivacaine hydrochloride with or without adrenaline bitartrate 
Ibuprofen 600 mg, maximum 3 times/day 

Results  
• Post-surgical complications  • Alveolitis (dry socket): 

Week 1: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 2$/42 
Week 2: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42  

• Pain (mean Numeric Rating Scale (NRS) score ± SD): 
Week 1: Group A (antibiotic prophylaxis): 1.56 ± 1.91 vs. group B (antibiotic prophylaxis + probiotics): 1.08 ± 1.93 vs. group C 
(control): 2.02 ± 2.27 
Week 2: Group A (antibiotic prophylaxis): 0.11 ± 0.58 vs. group B (antibiotic prophylaxis + probiotics): 0.24 ± 0.72 vs. group C 
(control): 0.10 ± 0.37 
Week 3 (number of patients reporting pain): group A (antibiotic prophylaxis): 1/27 vs. Group B (antibiotic prophylaxis + probiotics): 
0/37 vs. group C (control): 0/42 

• Oedema: 
Week 1: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 4/42 
Week 2: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Fever (i.e. > 37°C): 
Week 1-3: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 
0/42 
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• Trismus: 
Week 1-3: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 
0/42 

• Surgical site infection (i.e. suppuration): 
Week 1: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Any serious adverse events  Not reported 
• Adverse events (not serious) • Gastric pain: 

Week 1: Group A (antibiotic prophylaxis): 9/27 vs. group B (antibiotic prophylaxis + probiotics): 4/37 vs. group C (control): 0/42 
Week 2: Group A (antibiotic prophylaxis): 5/27 vs. group B (antibiotic prophylaxis + probiotics): 1/37 vs. group C (control): 0/42 
No data reported for week 3 because of ‘the almost complete lack of symptoms in all groups’. 

• Nausea: 
Week 1: Group A (antibiotic prophylaxis): 5/27 vs. group B (antibiotic prophylaxis + probiotics): 2/37 vs. group C (control): 0/42 
Week 2: Group A (antibiotic prophylaxis): 3/27 vs. group B (antibiotic prophylaxis + probiotics): 1/37 vs. group C (control): 0/42 
Week 3: Group A (antibiotic prophylaxis): 2/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Intestinal distension or pain: 
Week 1: Group A (antibiotic prophylaxis): 9/27 vs. group B (antibiotic prophylaxis + probiotics): 1/37 vs. group C (control): 0/42 
Week 2: Group A (antibiotic prophylaxis): 3/27 vs. group B (antibiotic prophylaxis + probiotics): 1/37 vs. group C (control): 0/42 
Week 3: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Diarrhoea: 
Week 1: Group A (antibiotic prophylaxis): 5/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 
Week 2: Group A (antibiotic prophylaxis): 1/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 
Week 3: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Quality of life measurements • Chewing impairment: 
Week 1: Group A (antibiotic prophylaxis): 7/27 (25.9%) vs. group B (antibiotic prophylaxis + probiotics): 10/37 (27%) vs. group 
C (control): 15/42 (35.7%) 
Week 2-3: ‘the magnitude of symptoms was greatly reduced in all groups’ 

• Speaking impairment: 
Week 1: Group A (antibiotic prophylaxis): 3/27 (11.1%) vs. group B (antibiotic prophylaxis + probiotics): 3/37 (8.1%) vs. group C 
(control): 9/42 (19.1%; ‘the magnitude of symptoms was higher in patients with dry socket and decreased substantially in all 
groups at week 2-3’) 

• Oral hygiene impairment: 
Week 1: Group A (antibiotic prophylaxis): 7/27 (25.9%) vs. group B (antibiotic prophylaxis + probiotics): 10/37 (27%) vs. group 
C (control): 11/42 (33.3%; ‘the symptoms were higher in patients with dry socket’)  
Week 2-3: ‘the magnitude of symptoms was reduced in all groups’ 
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• Day-off from the job: 
Week 1-3: Group A (antibiotic prophylaxis): 0/27 vs. group B (antibiotic prophylaxis + probiotics): 0/37 vs. group C (control): 0/42 

• Type, dose, and frequency of 
medication required for pain 
relief 

Group A (antibiotic prophylaxis): only 2 patients took painkillers for more than 3 days 
Group B (antibiotic prophylaxis + probiotics): no patients took painkillers for more than 2 days 
Group C (control): 4 patients took painkillers for 7 or more days (incl. the 2 patients with dry socket) 

Limitations and other comments  
• Limitations • Under-powered study 

• No data on smoking habits of the patients 
• Unclear how in case of multiple extractions, one extraction site was selected 
• Sloppy article with e.g. contradictions between the information in the text and what is presented in the tables 

*: The authors define a complex extraction as an extraction that included mucoperiosteal flap elevation, odontomy or osteotectomy; $: Both patients with alveolitis were smokers 
(i.e. >20 cigarettes per day); Numeric Rating Scale (NRS): score 0: no pain, score 1-3: mild pain, score 4-6: moderate pain, score 7-10: severe pain. 

Gbotolorun et al., 2016206 
Are systemic antibiotics necessary in the prevention of wound healing complications after intra-alveolar dental extraction? 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: none reported 
Declaration of interest: no conflict of interests 

• Setting Oral surgery department of general hospital 
Country: Nigeria 

• Sample size N=171 randomized, n=150 analysed 
No sample size calculation reported 

• Duration Patient enrolment and treatment: not reported 
• Follow-up 1 week 
• Statistical analysis The X2 test, Fisher’s exact test and Student t-test 
Patient characteristics  
• Eligibility criteria Male and female subjects, aged between 20 and 50 years, who required a routine intra-alveolar extraction. 
• Exclusion criteria Patients with chronic oral infections, immune-compromised patients, and pregnant and lactating women were excluded from the 

study. Also excluded were patients receiving chemotherapy or radiation therapy, patients already on antibiotics before seeking 
care at the hospital, patients needing total extraction or with severe periodontitis, and patients who had any other oral pathology. 

• Patient & disease characteristics Group A (Antibiotic prophylaxis): n=75 patients 
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- 35 men (46.7%) 
- Mean age: 30.1 years (SD: 9.1) 
- Smoker: 3 (4%) 
- Alcohol drinker: 8 (10.7%) 
- Anterior/premolar/molar: 4 (5.3%)/ 15 (20%)/ 56 (74.7%) 
- Preoperative pain: mild-moderate: 27 (36%) – severe: 48 (64%) 
Group B (placebo): n=75 patients 
- 33 men (44%) 
- Mean age: 31.8 years (SD: 9.4) 
- Smoker: 3 (4%) 
- Alcohol drinker: 7 (9.3%) 
- Anterior/premolar/molar: 8 (10.7%)/ 17 (22.7%)/ 50 (66.7%) 
- Preoperative pain: mild-moderate: 26 (34.7%) – severe: 49 (65.3%) 
Single tooth extraction: 145/150 patients (no data on distribution between two groups) 

Interventions  
• Intervention group A (Antibiotic 

prophylaxis) 
Amoxicillin 500 mg p.o. every 8 h for 5 days  
Metronidazole 400 mg p.o. every 8 h for 5 days  

• Intervention group B (placebo) Placebo 500 mg p.o. every 8 h for 5 days  
Placebo 400 mg p.o. every 8 h for 5 days  

• Anaesthesia, analgesia and other Local anaesthesia: lidocaine (2%) with adrenaline (1:80 000) 
Paracetamol 1000 mg every 8 h for 3 days 
Vitamin C 100 mg every 8 h for 2 weeks 

Results  
• Post-surgical complications  • Post-surgical complications: Group A (Antibiotic prophylaxis): 12/75 (16%) vs. group B (placebo): 9/75 (12%)  

o Dry socket*: Group A (Antibiotic prophylaxis): 6/75 vs. group B (placebo): 4/75  
o Acutely inflamed socket$: Group A (Antibiotic prophylaxis): 5/75 vs. group B (placebo): 5/75 
o Acutely infected socket£: Group A (Antibiotic prophylaxis): 1/75 vs. group B (placebo): 0/75 

• Pain# (mean verbal rating scale score ± SD): 
Day 1: Group A (Antibiotic prophylaxis): 1.80 ± 0.82 vs. group B (placebo): 1.89 ± 0.82 
Day 3: Group A (Antibiotic prophylaxis): 1.61 ± 0.88 vs. group B (placebo): 1.52 ± 0.70 
Day 7: Group A (Antibiotic prophylaxis): 1.03 ± 0.18 vs. group B (placebo): 1.12 ± 0.33 

• Any serious adverse events  Not reported 
• Adverse events (not serious) Not reported 
• Quality of life measurements Not reported 
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• Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
• Limitations • No allocation sequence generated (confirmed by authors in personal communication) 

• 21 patients lost to follow-up, incl. those who developed socket healing complications 
• Unclear how many third molars were included (confirmed by authors in personal communication) 
• Extractions were not performed in a general dental practice 
• Unclear whether outcomes of dental extractions performed in Africa can be compared with the European context 

*: Dry socket is defined as persistent or increased postoperative pain in and around the extraction site, accompanied by a partially or totally disintegrated blood clot or an empty 
socket, with or without halitosis; the diagnosis is confirmed when extremely sensitive bare bone is encountered when passing a small curette into the extraction wound; $: 
acutely inflamed socket is defined as a painful socket with inflamed tissue, but without pus or systemic fever; £: acutely infected socket is defined as painful socket with 
suppuration, erythema, and oedema, with or without systemic fever; #: Pain was assessed using a four-point verbal rating scale (VRS) and categorized as follows: score 1: no 
pain (no pain experienced), score 2: mild pain (pain almost unnoticeable), score 3: moderate pain (noticeable pain, but does not disturb daily activities), score 4: severe pain 
(very noticeable pain that disturbs daily activities). 

Sidana et al., 2017209 
Evaluation of the Need for Antibiotic Prophylaxis During Routine Intra-alveolar Dental Extractions in Healthy Patients: A Randomized Double-Blind Controlled Trial 

Methods  
• Design RCT 
• Source of funding and competing 

interest 
Source of funding: none reported 
Declaration of interest: no conflict of interests 

• Setting University department of oral and maxillofacial surgery 
Country: India 

• Sample size N=400 randomized, n=171 analysed 
Calculated sample size was n=400 patients 

• Duration Patient enrolment and treatment from June 2015 to August 2015 
• Follow-up 1 week 
• Statistical analysis Chi square test  
Patient characteristics  
• Eligibility criteria Patients of both sexes, aged 16 to 80 years, who required the extraction of teeth because of caries or periodontal disease; the 

extraction was performed under local anaesthesia 
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• Exclusion criteria Patients with known allergy to lignocaine, immunocompromised patients (human immunodeficiency virus, leukaemia, radiation, 
and so on), patients with diabetes mellitus, patients taking oral contraceptives, pregnant and lactating women, smokers, any 
patients with cellulitis or space infection, or those presenting systemic signs of infection such as fever were excluded from the 
study. Third molar extractions and extraction converting to surgical extraction were also excluded from the study. 

• Patient & disease characteristics Group A (control): n=47 patients 
Group B (postoperative antibiotic + anti-inflammatory drugs): n=50 patients 
Group C (preoperative antibiotic): n=42 patients 
Group D (chlorhexidine): n=32 patients 

Interventions  
• Intervention group A (control) Anti-inflammatory drugs 
• Intervention group B 

(postoperative antibiotics and 
anti-inflammatory drugs) 

Amoxicillin 500 mg p.o. TID for 3 days postoperatively and anti-inflammatory drugs 

• Intervention group C 
(preoperative antibiotics) 

Amoxicillin 500 mg p.o. 1 hour before the extraction procedure and anti-inflammatory drugs 

• Intervention group C 
(chlorhexidine (CHX)) 

Chlorhexidine rinse 15 minutes before the extraction, continuing BID for 7 days and anti-inflammatory drugs 

• Anaesthesia and analgesia Local anaesthesia: 2% lignocaine with adrenaline 
Ibuprofen 400 mg, maximum 3 times/day 

• Other information 1 suture placed (to ensure patients’ attendance at follow-up) 
Results  
• Post-surgical complications#  • Dry socket: 

Group A (control): 0 vs. group D (CHX): 3.1% (no date reported for groups B (postoperative antibiotics) and C (preoperative 
antibiotic)) 

• Pain*: 
No pain: Group A (control): 57.4% vs. group B (postoperative antibiotics): 62.7% vs. group C (preoperative antibiotics): 61.9% 
vs. group D (CHX): 20/32 (61.3%) 
Mild pain: Group A (control): 42.6% vs. group B (postoperative antibiotics): 35.3% vs. group C (preoperative antibiotics): 61.9% 
vs. group D (CHX): 61.3% 
Severe pain: Group A (control): 0% vs. group B (postoperative antibiotics): 0% vs. group C (preoperative antibiotics): 0% vs. 
group D (CHX): 1/32  

• Swelling: 
No swelling: Group A (control): 85.1% vs. group B (postoperative antibiotics): 92.2% vs. group C (preoperative antibiotics): 
83.3% vs. group D (CHX): 80.7% 
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Mild swelling: Group A (control): 14.9% vs. group B (postoperative antibiotics): 4% vs. group C (preoperative antibiotics): 
16.7% vs. group D (CHX): 19.4% 
Moderate swelling: Group A (control): 0% vs. group B (postoperative antibioticsB): 2% vs. group C (preoperative antibiotics): 
0% vs. group D (CHX): 0% 
Severe swelling (data presented in dedicated figure probably not correct) 

• Fever: 
Group A (control): 0% vs. group B (postoperative antibiotics): 2% vs. group C (preoperative antibiotics): 0% vs. group D 
(CHX): 0% 

• Suppuration: 
Group A (control): 0% vs. group B (postoperative antibiotics): 2% vs. group C (preoperative antibiotics): 0% vs. group D 
(CHX): 0% 

• Sinus tract: 
Group A (control): 0% vs. group B (postoperative antibiotics): 2% vs. group C (preoperative antibiotics): 0% vs. group D 
(CHX): 0% 

• Any serious adverse events  Not reported 
• Adverse events (not serious) Not reported 
• Quality of life measurements Not reported 
• Type, dose, and frequency of 

medication required for pain relief 
Not reported 

Limitations and other comments  
• Limitations • Under-powered study 

• Very large loss to follow-up (n= 229) 
• No baseline characteristics of included patients reported 
• No data on smoking habits of the patients 
• Sloppy article with e.g. the sum of the percentages of patients classified in the various pain category groups <100% for group 

B and >100% for group D; number of patients of group B and C with dry socket not reported  
• Extractions were not performed in a general dental practice 
• Unclear whether outcomes of dental extractions performed in India can be compared with the European context 

#: As some data were not presented in the manuscript or contradictory data were found in the tables, figures and text, the authors were contacted for clarification, but with no 
avail; *: the intensity was evaluated using the Visual Analogue Scale (VAS): score 0: no pain, score 1-5: mild to moderate pain, score 6-10: moderate to severe pain; TID: ter in 
die (three times a day). 
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Appendix 9.3. Evidence tables of observational studies 

Appendix 9.3.1. Replantation of avulsed permanent teeth 

Wang et al., 2019133 
A retrospective study of survival of 196 replanted permanent teeth in children 

Methods  
Design Retrospective cohort study 
Source of funding and competing 
interest 

Source of funding: supported by Construct Program of the National Key Discipline  
Declaration of interest: no conflict of interests 

Setting University dental clinic (Department of paediatric Dentistry, Peking University School and Hospital) 
Country: China 

Sample size N = 157 children with 196 replanted teeth  
Duration Patient enrolment from 1 January 2000 to 31 December 2016 
Follow-up At least 1 year, unless early complications lead to extraction before that time; mean follow‐up period: 4.0 years (maximum: 14.6 

years)  
Statistical analysis Kaplan‐Meier method, chi‐square test, Cox regression (multivariable analysis)  
Patient characteristics  
Eligibility criteria - The traumatized teeth were diagnosed with avulsion according to Andreasen's classification; 

- The teeth were replanted and the follow‐up period was at least 1 year, unless early complications lead to extraction before that 
time; 

- The dental records were complete, including the patient's gender and age, position of the avulsed tooth, diagnosis, stage of 
root development, total extra‐alveolar time, storage media and time, crown fracture, gingival laceration, antibiotics, type and 
time of splint, time of performing, pulp treatment and observation period; 

- The tooth had no previous trauma and no severe destruction of the crown caused by dental caries or restorations.  
Exclusion criteria - The tooth could not be replanted; 

- The replanted tooth was under the influence of an ectopic erupting canine; 
- The patient had severe medical conditions (immunosuppression, severe cardiac conditions, epilepsy, etc.);  
- The replanted tooth suffered a second traumatic incident. 

Patient & disease characteristics 157 children: 
- Mean age: 9.9 years (range: 6 - 16 years)  
- 94 boys and 63 girls  
196 teeth: 
- 56 immature teeth and 140 mature teeth 
- Maxillary central incisor: 150/196 (76.5 %) 
- Storage medium: 
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- Physiologic media (milk, saline, saliva): 31/196 (15.8 %) 
- Non‐physiologic media (ice, tap water, or dry): 114/196 (58.2 %) 
- Non‐physiologic (≤30 min) changed to physiologic media: 33/196 (16.8 %) 
- Non‐physiologic (>30 min) changed to physiologic media: 18/196 (9.2 %) 

- Total extra‐alveolar time: 
- ≤30 min: 24/196 (10.2 %) 
- >30 min: 172/196 (87.8 %) 

Interventions  
Dental intervention • All teeth had the same dental procedure: the avulsed tooth was replanted with saline irrigating the socket and the root and 

then fixed with a flexible splint (wire‐composite splint or removable splint), which was removed within 2 weeks after 
replantation. If a gingival laceration was present, it was sutured.  

Endodontic treatment and its timing:  
- No endodontic treatment: immature root: n = 5; mature root: n = 1 
- Endodontic treatment prior to replantation: immature root: n = 1; mature root: n =19 
- Early endodontic treatment (i.e. within 14 days): immature root: n = 12; mature root: n = 75  
- Delayed endodontic treatment (i.e. more than 14 days): immature root: n = 38; mature root: n= 45 
- Follow‐up appointments: weekly during the first month and then once every 3 months 

• Systemic antibiotics Systemic AB: n = 97 teeth (no further details on type, dose or duration) 
Results*  
Tooth survival Not reported  
Periodontal healing**  Antibiotic group: 25/97 (25.8 %) teeth vs. no antibiotic group: 17/99 (17.2 %) teeth 

Univariate analysis: RR: 1.50 (95 % CI: 0.87 – 2.60; calculated based on the above data)  
Pulpal healing$  Not reported  
Pain Not reported 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Retrospective study design, hence selection bias was likely 

Evaluation of impact of adjunctive antibiotics not the primary intention  
Rationale for (not) giving antibiotics is not clear (in case it is based on prognostic factors, this may introduce selection bias) 
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*: Only results with regard to the systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this 
outcome are reported); **: post-operative periodontal healing (according to the description of Pohl et al.,2005283) was assessed during regular control visits (weekly for a month 
and then once every three months during the first year and then every six months) and was classified as functional healing when infection‐related complications and 
ankylosis/replacement resorption could be excluded by examination (clinical and radiographic); $: pulpal healing (according to the criteria by Andreasen & Pedersen, 1985284) 
was classified as either pulp revascularization or pulp necrosis. 

Bastos et al., 2014127 
Age and timing of pulp extirpation as major factors associated with inflammatory root resorption in replanted permanent teeth 

Methods  
• Design Retrospective cohort study 
• Source of funding and competing 

interest 
Source of funding: supported by Grants of the Federal University of Minas Gerais (Brazil)  
Declaration of interest: no conflict of interests  

• Setting Acute treatment at Emergency Dental Service (Municipal Hospital Odilon Behrens) and then referred to university dental clinic 
(Dental trauma clinic at the school of Dentistry of University of Minas Gerais)  
Country: Brazil 

• Sample size N = 165 patients with 205 replanted teeth  
• Duration Patient enrolment from 1994 to 2011 
• Follow-up The follow-up period ended when the endodontic treatment took place: median time of 2.2 months between replantation and 

endodontic treatment (range: 6 hours - 39.6 months)  
• Statistical analysis Univariate and multivariate logistic regression  
Patient characteristics  
• Eligibility criteria Avulsed teeth with a closed apex 

 
• Exclusion criteria Teeth with additional traumatic injuries; teeth with extensive restoration, endodontic treatment, or radiographic signs of root 

resorption before the injury; patients with history of previous trauma  
• Patient & disease characteristics 165 patients 

- Mean age: 12.7 years (SD 3.8; range: 7.9 – 33.1 years)  
- 122 male (74.5 %) and 43 female (25.5 %) 
165 teeth$ 
- Mature teeth: 165/165 
- Tooth type: 

- Maxillary central incisors: 139/165 (84.2 %)  

Very long enrolment period (16 years) 
Confounding is possible due to a lot of variating factors (such as extra-alveolar time, storage media); unclear whether this variability 
has an impact on the association between antibiotic use and the outcomes 
No details on the use of antibiotic (type, dose, duration) 
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Bastos et al., 2014127 
Age and timing of pulp extirpation as major factors associated with inflammatory root resorption in replanted permanent teeth 

- Maxillary lateral incisors: 17/165 (10.3 %)  
- Mandibular incisors: 3/165 (1.8 %)  
- Canines: 6/165 (3.6 %) 

- Storage medium: 
- Dry: 70/165 (42.4 %) 
- Milk 33/165 (20.0 %) 
- Saline: 29/165 (17.6 %) 
- Tap water: 21/165 (12.7 %) 
- Saliva: 12/165 (7.3 %) 

- Median extra‐alveolar time: 120 minutes (range: 5 minutes – 3 days) 
Interventions  
Dental intervention All teeth had the same dental procedure: the avulsed teeth were held by the crown and rinsed with a physiological salt solution. 

Saline irrigation was used to remove the intra-alveolar clot. No root surface treatment was performed. After the correct 
repositioning was radiographically verified, the tooth was splinted with a double-ligature wire (0.08 inches), slightly twisted and 
fixed with composite resin. Splinting time ranged from 7 days to 24.6 months, with a median of 49 days. 

Systemic antibiotics Systemic amoxicillin: n = 21 patients (with 25 replanted teeth, data provided by the authors; no further details on dose or 
duration) 
No systemic antibiotic: n = 44 patients (with 53 replanted teeth, data provided by the authors) 
Missing data: n = 100 patients (with 127 replanted teeth) 

Results*  
Tooth survival Not reported  
Periodontal healing** Antibiotic group: 7/25 (28%) teeth vs. no antibiotic group: 14/53 (26.4%; data provided by the authors) 

- Univariate association between any root resorption and no antibiotic: OR: 1.16 (95% CI: 0.36 - 3.74) 
- Univariate association between inflammatory mediated external root resorption and no antibiotic: OR: 0.94 (95% CI: 0.28 - 

3.08) 
- Univariate association between replacement external root resorption and no antibiotic: OR: 4.75 (95% CI: 0.19 – 117.57)  

Pulpal healing Not reported  
Pain Not reported 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 
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Bastos et al., 2014127 
Age and timing of pulp extirpation as major factors associated with inflammatory root resorption in replanted permanent teeth 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Retrospective design, hence selection bias was likely 

Evaluation of impact of adjunctive antibiotics not the primary intention  
Rationale for (not) giving antibiotics is not clear (in case it is based on prognostic factors, this may introduce selection bias) 
Assessment of periodontal healing at the moment of pulpectomy (i.e. between 6 hours and 39.6 months after replantation) 
Info on antibiotic use only available for 78 teeth; no info on dose nor on duration 
Heterogeneity within the cohort with several factors for which it is not clear how they are distributed between the antibiotic and no 
antibiotic group (e.g. extra-alveolar time, storage media) 
Very long enrolment period (18 years) 
Very long splinting time in some patients (range: from 7 days to 24.6 months) 

$: The 165 included patients had in total 205 avulsed teeth, but in order to avoid problems with statistics (in general statistical tests only provide reliable results for independent 
data and teeth are clustered in case more than one tooth was replanted in the same patient), 1 tooth was randomly selected from each patient; *: only results with regard to the 
systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this outcome are reported); **: 
periodontal healing was assessed independently by at least two experts at the time of the endodontic treatment (median: 2.2 months, range: 6 hours - 39.6 months) via occlusal 
and periapical radiographs and defined as no external root resorption (inflammatory or replacement). 
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Pohl et al., 2005 
Results after replantation of avulsed permanent teeth. II. Periodontal healing and the role of physiologic storage and antiresorptive-regenerative therapy132 
Results after replantation of avulsed permanent teeth. III. Tooth loss and survival analysis134 

Methods  
Design Prospective cohort study  

Note: The prime intent of the study was a non-controlled clinical study investigating the impact of extra-oral endodontic treatment. 
Source of funding and competing 
interest 

Source of funding: not reported  
Declaration of interest: not reported  

Setting University dental clinical (Department of Oral Surgery of the University of Giessen (Germany) and Department of Oral Surgery of 
the University of Bonn (Switzerland))  
Country: Germany and Switzerland 

Sample size N = 24 children with 28 avulsed and replanted teeth 
Duration Patient enrolment from 1990 and 2000 (in Giessen) and from 2001 to 2003 (in Bonn) 
Follow-up Median follow-up: 23.8 months (range: 5.1 - 100.2 months) 
Statistical analysis Univariate and multivariate logistic regression, linear regression and survival analysis  
Patient characteristics  
Eligibility criteria - Avulsed permanent upper front teeth; 

- immediate extra-oral endodontic treatment;  
- aged < 18 years; 
- follow-up > 6 months or teeth exhibited complications or were lost or extracted before that time 

Exclusion criteria No teeth were excluded from the study irrespective of additional injuries (i.e. crown fractures, alveolar fractures)  
Patient & disease characteristics 24 patients 

- Mean age: 10.3 years (SD 2.6; range: 7.1 - 17.3 years)  
- No information on sex 
28 teeth 
- Immature: 13/28 (46.4 %); mature: 15/28 (53.6 %) 
- Tooth type: 28/28 incisors 
- Storage medium : 

- Saline: 9/28 (32.1%) 
- Physiological condition (tooth rescue box): 19/28 (67.9 %) 

- Extra-oral time: range: 85 - 3235 minutes  
Interventions  
Dental intervention - Upon arrival in the dental clinic, the avulsed teeth were kept moist by and stored in sterile physiologic saline; since 1995 they 

were stored in the tissue culture medium of the tooth rescue box (heterogeneity). 
- Before replantation all teeth were endodontically treated by an extra oral retrograde insertion of posts made of ceramics or 

titanium. 
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Pohl et al., 2005 
Results after replantation of avulsed permanent teeth. II. Periodontal healing and the role of physiologic storage and antiresorptive-regenerative therapy132 
Results after replantation of avulsed permanent teeth. III. Tooth loss and survival analysis134 

- Immediately before replantation the blood clot in the alveolus was carefully removed, and the alveolus was intensively rinsed 
with sterile isotonic saline. 

- Since 1998 the topical and systemic application of different medicaments was used to depress resorption activity and 
support regeneration: teeth were stored for about 20 min in the tissue culture medium of the tooth rescue box + 40µg/ml 
dexamethasone. An EMD (Emdogain®) was applied onto the root surface and into the alveolus. (heterogeneity) 

- Following replantation a non-rigid splint was applied for 1 - 3 weeks. 
Systemic antibiotics  Systemic antibiotics: n = 19 patients (with 23 replanted teeth) 

Before 1998: ‘systemic antibiotics (mostly penicillin; no further details provided) were prescribed but not on a regular 
basis.’ 
Since 1998: systemic doxycyclin (‘always prescribed as part of the therapy’; 2 mg/kg body weight daily, maximum dose: 
100 mg/day for 5 days) 

No systemic antibiotics: n= 5 patients (with 5 replanted teeth) 
 

Results*  
Tooth survival Antibiotic group: 17/23 (73.9 %) teeth vs. no antibiotic group: 1/5 (20 %) teeth 

Univariate analysis: RR: 3.70 (95% CI: 0.63 - 21.69; calculation based on the above data) 
Periodontal healing** Antibiotic group: 9/23 (39.1 %) teeth vs. no antibiotic group: 0/5 teeth  

Univariate analysis: RR: 4.75 (95 % CI: 0.32 – 70.64; calculated based on the above data)  
Pulpal healing Not reported  
Pain Not reported 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Evaluation of impact of adjunctive antibiotics not the primary intention  

A lot of variating factors (such as extra-alveolar time, storage media and treatment protocol) 
Recruitment during a large timespan  
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Pohl et al., 2005 
Results after replantation of avulsed permanent teeth. II. Periodontal healing and the role of physiologic storage and antiresorptive-regenerative therapy132 
Results after replantation of avulsed permanent teeth. III. Tooth loss and survival analysis134 

Variability in the administration of systemic antibiotics: before 1998, mostly penicillin was prescribed but not on a regular basis and 
from 1998 on, (doxycycline was part of the standard antiresorptive therapy  
Rationale for (not) giving antibiotics before 1998 is not clear (in case it is based on prognostic factors, this may introduce selection 
bias) 
Very small sample size and uneven distribution between groups (Antibiotic group: n=23 vs. no antibiotic group: n=5) 

*: Only results with regard to the systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this 
outcome are reported); **: periodontal healing was diagnosed via clinical and radiographic examinations during regular control visits (not further specified; follow-up range: 5.1 - 
100.2 months) and classified as (1) functional healing or (2) replacement resorption/ankylosis when the tooth showed one or more of the following criteria: high percussion tone, 
negative vertical Periotest® value, no mobility, progressive infraposition, radiographically loss of periodontal space or osseous replacement of the root substances or (3) 
infection-related resorption when clinical signs of infection (swelling, pain, fistula, sensitivity to percussion and palpation) were present and/or the intraoral radiograph showed 
sites with radiolucency periapically or along the lateral root surfaces. 

Sae-Lim and Yuen 1997129 
An evaluation of after-office-hour dental trauma in Singapore 
Methods  
Design Retrospective cohort study 
Source of funding and competing 
interest 

Source of funding: not reported  
Declaration of interest: not reported  

Setting Dental unit of the Accident and Emergency Department of Singapore General Hospital  
Country: Singapore 

Sample size 34 avulsed and replanted teeth (of a total 264 teeth in 98 patients with dental trauma)  
Duration Patient enrolment between January 1990 and January 1995 
Follow-up At least 1 year  
Statistical analysis Univariate (Fishers exact test) and multivariate logistic regression  
Patient characteristics  
Eligibility criteria Not specified 
Exclusion criteria - Incomplete (clinical and/or radiographic) data;  

- Presence of concomitant fracture of maxilla and/or mandible 
- Observation period of less than 1 year 

Patient & disease characteristics 34 avulsed teeth 
- Immature: 6/34 (17.6 %); mature: 28/34 (82.4 %) 
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Sae-Lim and Yuen 1997129 
An evaluation of after-office-hour dental trauma in Singapore 

- Storage medium: optimal (not specified): 6/34 (17.6 %); suboptimal: 28/34 (82.4 %) 
- Extra alveolar time: not specified 

Intervention  
Dental intervention ‘Emergency treatment after hours’ without further details  

Duration of fixation: ≤ 14 days: 8/34 (23.5 %); >14 days: 26/34 (76.5%) 
Systemic antibiotics  Systemic antibiotics: n = 26 teeth (erythromycin or penicillin; in case of severe forms of oro-facial trauma) 

No systemic antibiotics: n = 8 teeth 
Results*  
Tooth survival  Not reported 
Periodontal healing** Antibiotic group: 10/26 (38.5%) teeth vs. no antibiotic group: 2/8 (25%)  

Univariate analysis: RR: 0.54 (95% CI: 0.42 - 5.62; calculated based on the above data) 
Pulpal healing$ Antibiotic group: 0/20 teeth vs. no antibiotic group: 2/8 (25%)  

Note: some teeth could not be assessed as root canal therapy was initiated prematurely; sample size for analysis: 28 teeth 
Univariate analysis: RR: 0.09 (95% CI: 0.00 - 1.61; calculation based on the above data) 

Pain Not reported 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Retrospective study design (selection bias was likely) 

Evaluation of impact of adjunctive antibiotics not the primary intention  
 A lot of variating factors for which it is not clear how they are distributed between the antibiotic and no antibiotic group (e.g. extra-
alveolar time, storage media) 
No details on the use of antibiotic (dose, duration) 
No details on the dental intervention and whether they were all following the same treatment protocol 

*: Only results with regard to the systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this 
outcome are reported); **: periodontal healing is assessed after at least 1 year follow-up, ‘positive periodontal outcome’ is defined as an intact periodontal ligament space, while 
periodontal healing is classified as a ‘negative periodontal outcome’ in case of inflammatory resorption, ankylosis/replacement resorption, marginal periodontal breakdown, or 
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extraction/progressive resorption; $: Some teeth could not be assessed for this outcome as root canal therapy was initiated prematurely; hence the sample size is 28 teeth. 
‘Positive pulpal outcome’ is defined as a maintained vitality and revascularisation, while pulpal healing is classified as ‘negative pulpal outcome’ in case of irreversible pulpitis, 
pulp necrosis, internal resorption or extraction/pulp complications. 

Andreasen et al., 1995  
Replantation of 400 avulsed permanent incisors. 2. Factors related to pulpal healing135 
Replantation of 400 avulsed permanent incisors. 4. Factors related to periodontal ligament healing126 
Methods  
Design Prospective cohort study  
Source of funding and competing 
interest 

Source of funding: supported by the Folksam Research foundation, Danish dental associations research foundation, Colgate-
Palmolive research foundation and Assurandor societetet 
Declaration of interest: not reported 

Setting Setting: University Hospital (oral surgeons) 
Country: Denmark 

Sample size N = 400 avulsed and replanted permanent teeth 
Pulpal healing assessment: n = 66 teeth 
Periodontal healing assessment: n = 272 teeth 

Duration Patient enrolment from 1965 to 1988 
Follow-up At least 1 year; dependent on the appearance of root resorption (range from 1 month till 10 years)  
Statistical analysis Univariate and multivariate logistic regression was used to examine association between risk factors and outcome 
Patient characteristics  
Eligibility criteria - Teeth without complicated crown fractures or root fractures 

- A follow-up period of at least 1 year, unless early complications necessitated extraction before that time 
- In case of multiple avulsed teeth per patient, only one tooth was randomly selected  
- For the sample with pulpal healing assessment: incomplete root formation at the time of injury 

Exclusion criteria - History of a previous dental injury, extensive restoration of the tooth as well as endodontic treatment prior to injury 
- Insufficient clinical or radiographic information 
- Teeth stored in non-physiological conditions (tap water, ice, plastic bags) 
- For the sample with pulpal healing assessment: pulp extirpation before the possibility of revascularization  

Patient & disease characteristics 322 patients 
- Mean age: 13.7 years (range: 5 - 52 years)  
Teeth assessed for pulpal healing: n = 66 
- 48 males, 18 females 
- All immature teeth 
- All incisors 
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Andreasen et al., 1995  
Replantation of 400 avulsed permanent incisors. 2. Factors related to pulpal healing135 
Replantation of 400 avulsed permanent incisors. 4. Factors related to periodontal ligament healing126 

- Extra alveolar time:  
- < 20 min: 13/66 (19.7 %)  
- ≥ 20 min: 54/66 (80.3 %) 

Teeth assessed for periodontal healing: n = 272  
- 185 males, 87 females 
- Mature teeth: 197/272 (72.4 %); immature teeth: 75/272 (27.6 %) 
- All incisors  
- Extra alveolar time:  

- < 20 min: 61/272 (22.4 %)  
- ≥ 20 min: 211/272 (77.6 %) 

Intervention  
Dental intervention - Avulsed tooth was placed in saline; if contaminated, the tooth was cleansed with gauze soaked in saline or rinsed with 

saline; no efforts were made to remove the coagulum. 
- Endodontic evaluation/treatment: 

- immature teeth: radiographic control after 2, 3 and 4 weeks  
- mature teeth: endodontic treatment 7-14 days after replantation 

- Various types of splints were used with variation in splinting period:  
Teeth assessed for pulpal healing 

- <20 days: 20/66  
- ≥ 20 days: 45/66 
- missing data: 1/66 

Teeth assessed for periodontal healing 
- <20 days: 135/272  
- ≥ 20 days: 132/272 
- missing data: 5/272 

Systemic antibiotics  Teeth assessed for pulpal healing 
Penicillin: n= 54 teeth (immediately after replantation, for 4 days; 500 000 units four times a day)  
No systemic antibiotics: n= 7 teeth 
Missing data: n = 5 teeth 

Teeth assessed for periodontal healing 
Penicillin: n= 202 teeth (immediately after replantation, for 4 days; no data on dose or frequency)  
No systemic antibiotics: n= 69 teeth 
Missing data: n = 1 teeth 
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Andreasen et al., 1995  
Replantation of 400 avulsed permanent incisors. 2. Factors related to pulpal healing135 
Replantation of 400 avulsed permanent incisors. 4. Factors related to periodontal ligament healing126 
Results*  
Tooth survival Not reported 
Periodontal healing** Antibiotic group: 49/202 (24 %) teeth vs. no antibiotic group: 20/69 (29 %) 

Univariate analysis: RR = 0.84 (95 % CI: 0.54 – 1.30; calculated based on the above data) 
Pulpal healing$ Antibiotic group: 19/54 (35%) teeth vs. no antibiotic group: 4/7 (57%)  

Univariate analysis: RR = 0.62 (95 % CI: 0.29 – 1.29; calculated based on the above data) 
Pain Not reported 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Evaluation of impact of adjunctive antibiotics not the primary intention  

Misleading title: of the 400 announced avulsed and replanted permanent teeth, only 66 were assessed for pulpal healing and only 
272 for periodontal healing 
Uneven groups with regard to exposure to antibiotics; missing data on antibiotic use for at least 5 patients 
A lot of variating factors for which it is not clear how they are distributed between the antibiotics and no antibiotics group (e.g. extra-
alveolar time, storage media) 
Decisions for giving or not giving antibiotics are not clear (in case it is based on prognostic factors, this may introduce selection 
bias) 
Very long enrolment period (23 years);  

*: Only results with regard to the systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this 
outcome are reported); **: Periodontal healing is diagnosed via clinical (percussion and mobility test) and radiographic parameters at predetermined intervals (after 2-3 weeks, 
6 weeks, 6 months, 1 year, 2 years, 3 years, 5, 15, 20 years) and is classified as 1) normal healing, 2) surface resorption, 3) inflammatory resorption, 4) ankylosis or 5) 
combinations of 2 – 4; $: Pulpal healing is determined clinically by a positive sensibility response and radiographically by obliteration of the root canal and sometimes continued 
root development, at predetermined intervals (after 2-3 weeks, 6 weeks, 6 months, 1 year, 2 years, 3 years, 5, 15, 20 years). 
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Andersson and Bodin, 1990131 
Avulsed human teeth replanted within 15 minutes - A long-term clinical follow-up study 
Methods  
Design Retrospective cohort study 
Source of funding and competing 
interest 

Source of funding: supported by the Swedish Dental Society and Västmanland läns Lansting 
Declaration of interest: not reported 

Setting Oral surgery clinics in Stockholm and Vasteras 
Country: Sweden 

Sample size N = 18 patients with 21 replanted teeth 
Duration Patient enrolment from 1973 to 1986 
Follow-up Mean follow-up: 5 years  
Statistical analysis Multivariate regression analysis  
Patient characteristics  
Eligibility criteria Avulsed teeth with an extra oral period < 15 min 
Exclusion criteria No sufficient radiographic documentation or poor quality radiographs 
Patient & disease characteristics 18 patients  

- Median age: 14 years (range: 7 - 29 years)  
- 9 boys and 9 girls 
21 avulsed teeth  
- 3 (14.3 %) immature teeth and 18 (85.7 %) mature teeth  

Intervention  
Dental intervention - Splinting time ranged from 9 to 45 days (missing data: n = 4) 

- Root canal treatment: 
- Within 3 weeks: n=7 
- > 3 weeks: n=11 
- None: n=2 

Systemic antibiotics  Systemic antibiotics: n = 19 teeth (no further details on type, dose or duration) 
Results*  
Tooth survival Not reported 
Periodontal healing** - No root resorption: antibiotic group: 6/19 (31.6%) teeth vs. no antibiotic group: 0/2 teeth 

- Non-progressive root resorption: antibiotic group: 8/19 (42.1 %) teeth vs. no antibiotic group: 1/2 teeth 
- Progressive root resorption: antibiotic group: 5/19 (26.3%) teeth vs. no antibiotic group: 1/2 teeth 

Pulpal healing Not reported 
Pain Not reported 
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Andersson and Bodin, 1990131 
Avulsed human teeth replanted within 15 minutes - A long-term clinical follow-up study 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Retrospective study design, hence selection bias was likely 

Evaluation of impact of adjunctive antibiotics not the primary intention  
Rationale for (not) giving antibiotics is not clear (in case it is based on prognostic factors, this may introduce selection bias) 
Very small sample size; extremely uneven groups with regard to exposure to AB 
No details on the timing of the assessment of periodontal healing 
Huge variability in treatment schemes (e.g. splinting, root canal treatment) 
No details on many parts of the dental intervention  
Five different settings, which may also introduce heterogeneity 
Very long enrolment period (14 years) 

*: Only results with regard to the systemic use of antibiotics is reported;**: periodontal healing was assessed during follow-up visits (which are not further specified), diagnosed 
via radiographs (root resorption index), and classified into three categories: no root resorption, non-progressive root resorption and progressive root resorption 

Andreasen et al., 1966130 
Replantation of teeth: 1. Radiographic and clinical study of 110 human teeth replanted after accidental loss 
Methods  
Design Retrospective cohort 
Source of funding and competing 
interest 

Source of funding: supported by a grant from the Danish Dental Association 
Declaration of interest: not reported 

Setting Not specified 
Sample size 82 patients with 110 avulsed and replanted teeth (1 to 6 teeth per patient) 
Duration Not specified 
Follow-up Range: 2 months - 13 years  
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Andreasen et al., 1966130 
Replantation of teeth: 1. Radiographic and clinical study of 110 human teeth replanted after accidental loss 
Statistical analysis Univariate analysis  
Patient characteristics  
Eligibility criteria Not specified 
Exclusion criteria Not specified 
Patient & disease characteristics 82 patients 

- Median age: 10.5 years (range: 6 - 24 years)  
- 55 male and 27 female 
110 teeth 
- Immature teeth: n = 13  
- Alveolar bone fracture: n = 19 
- Extra-oral period:  

- 0 - 30 minutes: n = 10 
- 31 - 60 minutes: n = 8  
- 61 - 1020 minutes: n = 68 

Intervention  
Dental intervention Tooth placed in physiological saline (when contaminated cleaned with wet gauze) 

Splinting treatment:  
- Arch wire: 36 teeth 
- Cap splint: 22 teeth 
- Acrylic splint: 44 teeth 
- No splint: 8 teeth 
Splinting period: 1 week – 4 months 
Endodontic treatment:  
- Before replantation: 62 teeth  
- 2 - 3 weeks after replantation: 30 teeth  
- None: 18 teeth  

Systemic antibiotics  Penicillin: n = 50 (immediately after replantation; no further details on dose or duration) 
No systemic antibiotics No systemic antibiotic: n=60 
Results*  
Tooth survival Not reported 
Periodontal healing** No data provided; the authors state: ‘There was an equal distribution of the material in the three groups regardless of antibiotic 

therapy or not.’ 
Pulpal healing Not reported 
Pain Not reported 
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Andreasen et al., 1966130 
Replantation of teeth: 1. Radiographic and clinical study of 110 human teeth replanted after accidental loss 
Quality of life measurements (incl. 
aesthetics) 

Not reported 

Other complications or adverse 
effects 

Not reported 

Costs, dentist time, number of visits, 
time in dental chair, patient’s time off 
work/school 

Not reported 

Type, dose, and frequency of 
medication required for pain relief 

Not reported 

Limitations and other comments  
Limitations Retrospective study design, hence selection bias was likely 

Evaluation of impact of adjunctive antibiotics not the primary intention; no data provided on exposure to antibiotics for the three 
periodontal healing groups 
A lot of variating factors for which it is not clear how they are distributed between the antibiotic and no antibiotic group (e.g. extra-
alveolar time, storage media) 
Rationale for (not) giving antibiotics is not clear (in case it is based on prognostic factors, this may introduce selection bias) 
No details on many parts of the dental intervention  
Huge variability in follow-up period 
Enrolment period not specified 

*: Only results with regard to the systemic use of antibiotics are reported (hence, “not reported” should be read as no data provided on the adjunctive use of antibiotics and this 
outcome are reported); ** Timing of assessment: for 72 teeth radiographic examination biannually and 38 teeth were examined at following intervals: 1, 3, 4, 6, and 8 weeks, 
and 4, 8, and 12 months; diagnosed via clinical and radiographic assessment and classified into three categories: no root resorption, replacement resorption and inflammatory 
resorption. 
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Appendix 9.3.2. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Appendix 9.3.2.1. Cohort studies 

Tubiana et al., 2017226 
Dental procedures, antibiotic prophylaxis and endocarditis among people with prosthetic heart valves: nationwide population based cohort and a case crossover study 

Methods  
• Design Cohort study and case crossover study 
• Source of funding and competing 

interest 
Research funded by the French national Health Insurance Fund (CNAMTS) and Université Paris Diderot, France. 
The authors reported no competing interests.  

• Setting National study based on health administrative data from the French national Health Insurance general scheme, linked with the 
national hospital discharge database (SNIIRAM-PMSI)  

• Sample size Cohort study:  
- 138 876 people with prosthetic heart valves (285 034 person-years) 

o 69 303 (49.9%) had at least one dental visit, median: 2.0 visits (despite the recommendation to visit a dentist twice 
yearly) 

- 396 615 dental procedures 
o 103 463 (26.0%) were invasive (i.e. when they required manipulation of the gingival or periapical region of the teeth 

or perforation of the oral mucosa, excluding local anaesthetic injection) 
 Antibiotic prophylaxis: 52 280 (50.1%)  

Case crossover analysis: 648 patients  
• Duration January 2006 - December 2014 
• Follow-up Participants were followed from time of inclusion in the cohort until study outcome (i.e. oral streptococcal infective endocarditis), 

or hospital admission for valve replacement, or death from any cause, or discontinuation of follow-up (defined as more than 6 
months with no reimbursement claims for any health care procedures), or end of the study period (December 2014), whichever 
occurred first. 
Median follow-up: 1.7 years (interquartile range (IQR): 0.6 - 3.2 years)  

• Statistical analysis Cohort study: Poisson regression was used to calculate the adjusted relative rate estimates of oral streptococcal infective 
endocarditis for the different exposure categories: invasive dental procedure with antibiotic prophylaxis, invasive dental procedure 
without antibiotic prophylaxis, non-invasive dental procedure with antibiotic prophylaxis and non-invasive dental procedure 
without antibiotic prophylaxis 
Case crossover analysis: conditional logistic regression analysis to estimate the odds ratio during the case period compared with 
the matched control periods 
For all analyses non-exposure was considered to be the reference.  

Patient characteristics  
• Eligibility criteria Cohort study: 
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Tubiana et al., 2017226 
Dental procedures, antibiotic prophylaxis and endocarditis among people with prosthetic heart valves: nationwide population based cohort and a case crossover study 

Patients with prosthetic heart valve, identified by specific medical procedure codes for positioning or replacement of prosthetic 
heart valves or one of the following ICD-10 codes for hospital discharge diagnoses: presence of prosthetic heart valve, infection 
and inflammatory reaction due to cardiac valve prosthesis or mechanical complication of heart valve prosthesis  
Participants entered the cohort six months after the date of first identification of the presence of a prosthetic valve during the study 
period to be analysed in a stable condition. 
Crossovers study: 
Participants admitted to hospital for the first time with a primary discharge diagnosis of oral streptococcal infective endocarditis 
during the study period 

• Exclusion criteria - Patients younger than 18 years old 
- Discharge diagnosis code for oral streptococcal infective endocarditis in the previous year or other specific codes related to a 

prosthetic heart valve during the six months preceding cohort entry 
• Patient & disease characteristics Cohort study: 59.2% men, median age: 74 years (IQR: 63 - 80 years) 

Case crossover study: 69.7% men, median age: 77 years (IQR: 68-82 years) 
Interventions  
• Intervention group (1) Invasive dental procedure with antibiotic prophylaxis  
• Intervention group (2) Invasive dental procedure without antibiotic prophylaxis 
• Intervention group (3) Non-invasive dental procedure with antibiotic prophylaxis 
• Intervention group (4) Non-invasive dental procedure without antibiotic prophylaxis 
• Control group (4) No dental procedures 
Results  
• Incidence of oral streptococcal 

infective endocarditis  
Cohort study: 
Crude incidence rate (per 100 000 person-years): 

- Overall: 93.7 (95% CI: 82.4 - 104.9) 
- No dental procedure: 94.6 (95% CI: 82.5 - 106.6)  
- Non-invasive dental procedure (follow-up: 3 months): 72.9 (95% CI: 39.2 - 106.6) 

o With antibiotic prophylaxis: 109.9 (95% CI: 13.6 - 206.3) 
o Without antibiotic prophylaxis: 64.6 (95% CI: 29.5 - 99.7) 

- Invasive dental procedure (follow-up: 3 months): 118.5 (95% CI: 56.4 - 180.6) 
o With antibiotic prophylaxis: 78.1 (95% CI: 1.6 – 154.6) 
o Without antibiotic prophylaxis: 149.5 (95% CI: 56.8 – 242.2) 

Crude incidence rate ratio (reference: non-exposure period): 
- Non-invasive dental procedure: 0.77 (95% CI: 0.48 – 1.18) 
- Invasive dental procedure: 1.25 (95% CI: 0.73 – 2.00) 

Adjusted* relative rate (reference: non-exposure period): 
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Tubiana et al., 2017226 
Dental procedures, antibiotic prophylaxis and endocarditis among people with prosthetic heart valves: nationwide population based cohort and a case crossover study 

- Non-invasive dental procedure: 0.80 (95% CI : 0.56 - 1.12) 
- Invasive dental procedure: 1.25 (95% CI: 0.82 - 1.82) 

o With antibiotic prophylaxis: 0.83 (95% CI: 0.33 - 1.69) 
o Without antibiotic prophylaxis: 1.57 (95% CI: 0.9 – 2.53) 

Case crossover study: 
Exposure to invasive procedures: 
Case periods: 5.1% vs. matched control periods: 3.2%; OR 1.66 (95% CI: 1.05 - 2.63)  
Exposure to non-invasive procedures: 
Case periods: 9.4% vs. matched control periods: 10.1%; OR 0.98 (95% CI: 1.05 - 2.63)  
No results comparing invasive/non-invasive dental procedures with versus without prophylactic antibiotics were reported. 

• Mortality Not reported 
• Serious adverse events Not reported 
• Bacteraemia Not reported 
• Adverse events Not reported 
Limitations and other comments  
• Limitations This is a non-randomized study based on administrative data. 

Patients admitted to hospital with a primary discharge diagnosis of infective endocarditis but with no identified microorganism were 
excluded. 
Validation of the ICD-10 coding for oral streptococcus infective endocarditis using medical records had a sensitivity of 54% only 
(positive predictive value was 100%) 

*: Adjustment was made for potential baseline confounding factors: sex, age, presence of an implantable cardioverter defibrillator or pacemaker, diabetes, intravenous drug 
use, dialysis dependent. 
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Appendix 9.3.2.2. Time-trend studies  

Garg et al., 2019227 
Infective endocarditis hospitalisations and antibiotic prophylaxis rates before and after the 2007 American heart Association Guideline Revision 

Methods  
• Design Time series analysis 
• Source of funding and competing 

interest 
The study was supported by the ICES Western site. ICES is funded by an annual grant from the Ontario Ministry of Health and 
Long-Term Care. Core funding for ICES Western is provided by the Academic Organization of Southwestern Ontario, the Schulich 
School of Medicine and Dentistry, Western University and the Lawson Health Research Institute.  
The authors report no conflicts of interest.  

• Setting Regional study in Canada based on health administrative data from multiple population-based administrative healthcare databases 
housed at the Institute for Clinical Evaluative Sciences (ICES) 

• Sample size 6 884 patients with infective endocarditis, overall sample size not clearly defined 
• Duration 1 January 2002 - 31 December 2014; the 13-year study period was divided into 3-month intervals, i.e. 52 periods 
• Follow-up NA 
• Statistical analysis Segmented regression analysis of interrupted time series data; change-point analysis 
Patient characteristics  
• Eligibility criteria All ≥ 18 years old Ontario residents who were alive on the first day of each 3-month interval were identified and stratified into 2 

mutually exclusive infective endocarditis groups: high and moderate risk according to the 1997 and 2007 AHA guidelines.  
- High-risk cohort: previous infective endocarditis, prosthetic cardiac valve replacement or prosthetic material used in cardiac 

valve repair and certain forms of congenital heart disease (e.g. cyanotic congenital heart disease or surgical or percutaneous 
procedures in patients with congenital heart disease) 

- Moderate-risk cohort: cardiac conditions that included acquired valvular heart disease, hypertrophic cardiomyopathy and other 
congenital cardiac malformations not included in the high-risk category 

Each cohort was further stratified by age into 2 groups: 18 - 64 years old and ≥ 65 years old 
• Exclusion criteria None specified 
• Patient & disease characteristics Acquired valve disease, both rheumatic and non-rheumatic was recorded in 25.1% of all patients.  

Previous valve replacement and repair was present in 18.6% and 2.9% respectively.  
Mean age of patients experiencing episode of infective endocarditis: 60.7 years, 63.7% were male. High-risk and moderate-risk 
features were present in 19.2% and 6.6% respectively.  

Interventions  
• Intervention group  Antibiotic prophylaxis for infective endocarditis, identified as a 1-day supply of amoxicillin, cephalosporin, clindamycin, 

clarithromycin or azithromycin using the Ontario Drug Benefit database. Prescriptions for antibiotic prophylaxis were restricted to 
residents ≥ 65 years old. 
For sensitivity analysis, also quarterly rates for the 5- to 10-day course of the same antibiotics were collected.  
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Garg et al., 2019227 
Infective endocarditis hospitalisations and antibiotic prophylaxis rates before and after the 2007 American heart Association Guideline Revision 

• Control group  No antibiotic prophylaxis 
Results  
• Incidence of infective 

endocarditis 
- Among adults ≥ 65 years old, both the high-risk and moderate-risk groups exhibited an increase in the quarterly rate of new 

infective endocarditis episodes over the study period: 
o Adults ≥ 65 years old at high risk: rate of new infective endocarditis episodes ranged from 336 to 1915 per 1 million 

population  
o Adults ≥ 65 years old at medium risk: rate of new infective endocarditis episodes ranged from 180 to 440 per 1 

million population 
Adults ≥ 65 years old population level: 23 to 60 per 1 million population  

- Change point analysis identified a significant change in the quarterly rate of new episodes of infective endocarditis within the 
latter half of 2010 (third and fourth quarter) for all risk groups.  

o Adults ≥ 65 years old at high risk: mean infective endocarditis rate increased from 872 (SD 195) to 1385 (SD 221) 
per 1 million population before and after the change point 

o Adults ≥ 65 years old at medium risk: mean infective endocarditis rate increased from 229 (SD 45) to 283 (SD 70) 
per 1 million population before and after the change point 

o Adults ≥ 65 years old population level: mean infective endocarditis rate increased from 32 (SD 4) to 47 (SD 5) per 1 
million population before and after the change point  

- In the younger adults group (18-64 years of age), change point analysis detected a significant change in rates of infective 
endocarditis in the second quarter of 2010 among the high-risk and moderate-risk groups, but not in the overall 18-64 years 
old group. 

o Adults 18-64 years at high risk: mean infective endocarditis rate increased from 1061 (SD 25) to 1754 (SD 30) per 1 
million population before and after the change point 

o Adults 18-64 years at medium risk: mean infective endocarditis rate increased from 308 (SD 37) to 423 (SD 66) per 
1 million population before and after the change point 

• Mortality The crude 90-day mortality rate was unchanged from 2002 through 2014  
• 18 to 64 year old group: from 18.0% to 18.0%; annual percentage change: 0.66% (95% CI: −1.26 - 2.61; p = 0.50) 
• ≥ 65 year old group: from 38.0% to 36.0%; annual percentage change: −0.80% (95% CI: −2.31 - 0.74; p = 0.31)  
The 90-day mortality annual percentage change was not significant for any of the risk groups. 

• Serious adverse events Not reported 
• Bacteraemia Not reported 
• Adverse events Not reported 
• Evolution of antibiotic 

prophylaxis over time 
Adults ≥ 65 years old at high risk: release of AHA guidelines resulted in a minimal immediate decrease in prescriptions (level 
change -3 889 prescriptions per million population, p = 0.006) followed by a slow release in the rate thereafter (p=0.01). Overall, 
the prophylaxis prescribing rate continued to climb since early 2007.  
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Garg et al., 2019227 
Infective endocarditis hospitalisations and antibiotic prophylaxis rates before and after the 2007 American heart Association Guideline Revision 

Adults ≥ 65 years old at medium risk: rapid and significant decrease in rate of antibiotic prophylaxis after the revision of the AHA 
guidelines, with the mean quarterly rate of prescriptions dropping from 30 680 (SD = 2 311) to 17 954 (SD = 3 280) per 1 million 
population (p = 0.0004) 
A similar significant decrease in prophylaxis was also observed at the population level.  
The majority of prescriptions (78%) was issued by dentists or dental surgeons, followed by general practitioners (17%). 

• Pathogens An associated microorganism was reported as a coexisting diagnosis in 5 573 (73.8%) episodes of infective endocarditis. 
- Staphylococcus aureus and streptococcal species were reported in 30.3% and 26.4% of the episodes. 
Adults ≥ 65 years old:  
- Staphylococcus Aureus: 21.5%  
- Streptococcal species: 29.0%  
- No significant change of time 
Adults 18-64 years old:  
- Staphylococcus Aureus: 37.7%; the proportion increased substantially from 20% in 2002 to 43% in 2014 (p < 0.0001) 
- Streptococcal species: the proportion decreased from 31% in 2002 to 20% in 2014 (p = 0.007) 

Limitations and other comments  
• Limitations - Relationship between dental procedures, antibiotic prophylaxis and infective endocarditis not investigated directly, although 

the majority of antibiotic prophylaxis was issued by dentists or dental surgeons.  
- Microbiological data were missing in 26% of cases. 

 

Tornhill et al., 2018224 
Antibiotic prophylaxis and incidence of endocarditis before and after the 2007 AHA recommendations 

Methods  
• Design Time-trend analysis 

The data were divided into 3 periods:  
1) pre-recommendation (1 May 2003 - 31 April 2007)  
2) transition (1 May 2007 – 31 October 2008) 
3) post-recommendation (1 November 2008 – 31 August 2015) 

• Source of funding and competing 
interest 

Funded by a research grant from Delta Dental of Michigan and its Research and Data Institute. One author received a grant from 
from the Anthem Public Policy Institute. Some authors have received fees for unrelated work from or have been consultant for 
Biotronik, Theravance, Medtronic, Edwards scientific, Boston Scientific. Some authors have been involved in the NICE guidelines 
or the AHA guidelines.  
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Tornhill et al., 2018224 
Antibiotic prophylaxis and incidence of endocarditis before and after the 2007 AHA recommendations 

• Setting National study in the U.S., based on health administrative data from commercial and medicare data and linked prescription benefit 
data from the Truven health MarcetScan databases that cover a large proportion of the U.S. population.  

• Sample size 198 522 665 enrollee-years of data: 
- High risk: 1 266 695 (0.64%) 
- Moderate risk: 11 733 117 (5.91%)  
- Unknown/low risk: 185 522 852 (93.45%) 

• Duration 1 May - 31 August 2015 
• Follow-up NA 
• Statistical analysis Poisson regression models with exponential conditional means and first-order residual autocorrelation  

Age group and sex interactions were included as controls to account for demographic influences 
Patient characteristics  
• Eligibility criteria All commercial insurance, Medicare and Medicaid enrollees over the age of 18 years with linked prescription benefit data.  

- High-risk group: previous IE, Prosthetic cardiac valve, prosthetic material used for valve repair, unrepaired cyanotic congenital 
heart disease (CHD), CHD in whom a palliative shunt or conduit has been used completely repaired CHD defect with prosthetic 
material or device, whether placed by surgery or catheter intervention during the first 6 months after the procedure only 

- Moderate-risk group: previous rheumatic fever, non-rheumatic valve disease, hypertrophic cardiomyopathy, congenital valve 
anomalies 

• Exclusion criteria Not specified 
• Patient & disease characteristics Age and sex distributions of the study population changed over time (presented in a graph) 
Interventions  
• Intervention group  Antibiotic prophylaxis (as defined by the AHA recommendations): a single oral dose of amoxicillin 2 g, clindamycin 600 mg, 

cephalexin 2 g, azithromycin 500 mg or clarithromycin 500 mg  
• Control group  No antibiotic prophylaxis 
Results  
• Incidence of infective 

endocarditis 
Pre- versus post-recommendation period: 
- Pre-recommendation period: rate of infective endocarditis incidence was declining; rate of decline was highest in people at 

high risk, intermediate for people at moderate risk and lowest for the low/unknown risk group  
- Post-recommendation period: slight downward trend remained in all 3 groups but the rate of decrease was less.  

o At the end of the study: 
o High-risk group: 177 % increase (2.77 proportional increase, 95% CI: 1.66 - 4.61) above what would have been 

expected if infective endocarditis incidence would have continued to decline at the same rate.  
o Moderate risk group: 75 % increase (1.75 proportional increase, 95% CI: 1.03 - 3.00) above what would have 

been expected if infective endocarditis incidence would have continued to decline at the same rate. 



 

338  Prescription of antibiotics in the dental office KCE Report 332 

 

Tornhill et al., 2018224 
Antibiotic prophylaxis and incidence of endocarditis before and after the 2007 AHA recommendations 

o Low/unknown risk group: no significant increase (1.12 proportional increase, 95% CI: 0.71 - 1.76) above what 
would have been expected if the infective endocarditis would have continued to decline at the same rate. 

• Mortality Not reported 
• Serious adverse events Not reported 
• Bacteraemia Not reported 
• Adverse events Not reported 
• Antibiotic prophylaxis prescribing - Pre-recommendation period: antibiotic prophylaxis decreased for all risk types 

- Transition period: steeper decrease 
- Post-recommendation period: shallower down-ward trend  

By the end of the study 
o High-risk group: 20% overall reduction (0.80 proportional change, 95% CI: 0.68 - 0.96) compared to what the antibiotic 

prophylaxis prescribing rate would have been had the pre-recommendation trend continued unaltered; 
o Moderate risk group: 64% overall reduction (0.36 proportional change 95% CI: 0.32 - 0.41) compared to what the 

antibiotic prophylaxis prescribing rate would have been had the pre-recommendation trend continued unaltered; 
o Low/unknown risk group: 52% overall reduction (0.48 proportional change 95% CI: 0.42 - 0.54) compared to what the 

antibiotic prophylaxis prescribing rate would have been had the pre-recommendation trend continued unaltered. 
Limitations and other comments  
• Limitations - The study did not identify patients who underwent invasive dental procedures versus patients who did not. As such, it is also 

difficult to judge the appropriateness of the proportions of antibiotic prescribing in the different groups and different time periods.  
- No data on the pathogens associated with the infective endocarditis episodes.  
- As the reasons behind the decline in antibiotic prescribing and infective endocarditis incidence in the pre-recommendation 

period are unknown, it cannot be judged if a continued unchanged decline rate could be expected in reality.  

 

Toyoda et al., 2017225 
Trends in infective endocarditis in California and New York State, 1998-2013 

Methods  
• Design Time series analysis  
• Source of funding and competing 

interest 
Not reported 

• Setting Population-based study, based on all-payer administrative data from the Statewide Planning and research Cooperative System 
database in New York and from the Office of Statewide health Planning and Development database in California 

• Sample size 75 829 patients with a first episode of infective endocarditis 
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Toyoda et al., 2017225 
Trends in infective endocarditis in California and New York State, 1998-2013 

• Duration 1 january 1998 – 31 December 2013 
• Follow-up NA 
• Statistical analysis Crude incidence trend, direct standardisation, multivariable Poisson regression and interrupted time series with segmented 

regression analysis were performed for all infective endocarditis cases and oral streptococcal infective endocarditis cases  
Analyses were repeated with change points set at April 2007, October 2007, April 2008 to allow for the possible time lag of 
guideline change to be effective in practice.  
Survival curves were drawn using the Kaplan-Meier method and compared using the log-rank test with Sidak adjustment for 
multiple comparisons. 

Patient characteristics  
• Eligibility criteria Patients were included if they had a first episode of infective endocarditis identified by either a primary or secondary diagnosis ICD-

9-CM code 421.0, 421.1, 421.9, 036.42, 098.84, 112.81, 115.04, 115.14, or 115.94 during the study period.  
• Exclusion criteria Not specified 
• Patient & disease characteristics Mean age 62.3 (SD: 18.9) years, 59.1% male 
Interventions  
• Intervention group  Antibiotic prescribing following guidelines released April 2007 (adherence to guideline or antibiotic prescribing rates not 

measured) 
• Control group  Antibiotic prescribing following guidelines as before April 2007 (adherence to guideline or antibiotic prescribing rates not 

measured) 
Results  
• Incidence of infective 

endocarditis 
Crude incidence: increase from 7.6 to 9.3 cases per 100 000 persons annually (Annual percentage change (APC): 1.1%, 95% 
CI: 0.8% - 1.4%; unadjusted Poisson regression p < 0.001 )  
Adjusted* incidence: no significant increase – range: 7.6 (95% CI: 7.4 - 7.9) to 7.8 (95% CI: 7.6 - 8.0) cases per 100 000 persons 
annually (APC: −0.06%, 95% CI: −0.3% - 0.2%; multivariable Poisson regression p = 0.59) 
Segmented regression did not show an increase in the slope of incidence of infective endocarditis after the guideline change 

• Incidence of oral streptococcal 
infective endocarditis 

Adjusted* incidence: decreased over time from 0.84 (95% CI: 0.76 - 0.92) to 0.73 (95% CI: 0.67 - 0.80) cases per 100 000 
persons annually (multivariable Poisson regression p<0.001).  
Segmented regression did not show an increase in the slope of incidence of oral streptococcal infective endocarditis after the 
guideline change 

• Mortality Crude 90-day mortality: unchanged from 23.9% in 1998 to 24.2% in 2011 (APC: −0.3%, 95% CI: −1.0% - 0.4%; p = 0.44)  
Adjusted** 90-day mortality: decreased 2% per year over time (adjusted hazard ratio (HR) per year: 0.982, 95% CI: 0.978 - 
0.986; p < 0.001)  
Overall mortality: 
- 1 year: 37.1% (95% CI, 36.8%-37.5%) 
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Toyoda et al., 2017225 
Trends in infective endocarditis in California and New York State, 1998-2013 

- 5 years: 52.9% (95% CI, 52.5%-53.3%)  
Mortality stratified by pathogen (reference: streptococcal infections): 
- Gram-negative infections: adjusted HR: 1.22, 95% CI: 1.16 - 1.28 
- Staphylococcal infections: adjusted HR: 1.38, 95% CI: 1.34 - 1.42 
- Fungal infections: adjusted HR: 1.84, 95% CI: 1.72 - 1.99 
No data whether antibiotic prophy resulted in lower or higher infective endocarditis related death rate on a population level. 

• Serious adverse events Not reported 
• Bacteraemia Not reported 
• Adverse events Not reported 
Limitations and other comments  
• Limitations Association with prophylactic antibiotics use and dental procedures not assessed (only indirectly comparing before and after change 

of guidelines) 
Microbiological aetiology was unknown or not specified in 23% to 27% of cases.  

*: Adjusted for age, sex, and race; **: adjusted for patient demographic characteristics and comorbidities. 

Pasquali et al., 2012223 
Trends in endocarditis hospitalisations at US children’s hospitals: impact of the 2007 American Heart Association antibiotic prophylaxis guidelines 
Methods  
• Design Time-trend analysis 
• Source of funding and competing 

interest 
Authors received grants from the National heart, Lung and Blood Institute, the American Heart Association Mid-Atlantic Affiliate 
Clinical Research Program, National Institute of Allergy and Infectious Diseases and Robert Wood Johnson Foundation Physician 
Faculty Scholar program.  

• Setting US children’s hospitals; data obtained from the Pediatric Health Information System Database, containing inpatient data from 41 
Children’s hospitals in the USA 

• Sample size 37 centres, 1 157 cases of hospitalization for infective endocarditis 
• Duration 2003 - 2010 
• Follow-up NA 
• Statistical analysis Poisson regression was used to estimate the rate of change over time. Time was modelled in 6 months intervals as a linear trend 

allowing for change in slope at the time when the new AHA guidelines were published in 2007.  
Sensitivity analyses for: congenital heart disease (CHD) subset, population 5 - 18 years only, oral streptococcal species.  

Patient characteristics  
• Eligibility criteria Children < 18 years old hospitalized with infective endocarditis; only the first (index) hospitalization was analysed.  
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Pasquali et al., 2012223 
Trends in endocarditis hospitalisations at US children’s hospitals: impact of the 2007 American Heart Association antibiotic prophylaxis guidelines 
• Exclusion criteria None specified 
• Patient & disease characteristics Median age: 2.9 years old (IQR: 2.5 months – 12.4 years) 

CHD: 68%  
Interventions  
• Intervention group  Policy according to 2007 AHA guidelines 
• Control group  Policy according to AHA guidelines published before 2007 
Results  
• Incidence of infective 

endocarditis 
No significant change in infective endocarditis hospitalisations (raw numbers) over time:  
- Difference before vs. after the 2007 guidelines: +1.6%, 95% CI: -6.4 - 10.3; p=0.7 
Number of infective endocarditis cases per 1000 hospital admissions - annual change: 
- Prior to the guideline: −5.9%, 95% CI: -9.9 to -1.8 vs. post guideline: -11.5%, 95% CI: -15.7 to -7.1; difference not significant 

(p=0.15) 
Sensitivity analyses: 
No significant differences in number of cases of hospitalisation for infective endocarditis before and after the guideline in the 
subgroups of patients with CHD and the 5-18 years old group 

• Incidence of oral streptococcal 
infective endocarditis 

There was a trend toward a decrease over time in infective endocarditis cases associated with a code for oral streptococci.  

• Mortality In-hospital mortality for the overall cohort was 1.1%. 
• Serious adverse events Not reported 
• Bacteraemia Not reported 
• Adverse events Not reported 
Limitations and other comments  
• Limitations Based on administrative data from hospitalised children in specialised centres 

Not controlled for population size and demographics 
No data on implementation of guidelines  
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Appendix 9.3.2.3. Overview of time-trend studies 

Table 72 – Infective endocarditis prophylaxis - overview of time-trend studies 
Author, year Population, period Result Adjusted for Guideline change  Change point 

analysis 

Thornhill 
2011240 

Population of England  
January 2004 – April 
2010 

Prescription of antibiotic prophylaxis (AP): 
After guideline change, there was a 78.6% reduction in 
antibiotic prophylaxis prescription (from mean 10 727 (SD 
1068) per month to 2 292 (SD 176) per month) 
Number of infective endocarditis cases: 
- Before guideline change: increasing trend in infective 
endocarditis (p < 0.001) 
- After guideline change: evidence is lacking that the 
upward trend in cases of infective endocarditis changed 
(p = 0.61). 
- No evidence of a significant change in the upward trend 
in the number of cases possibly attributable to oral 
streptococci (p = 0.66) 

Population size 2008, NICE 
guidelines 

No 

DeSimone 
2012231 

Population of Olmsted 
County, Minnesota, USA  
January 1999 – 31 
December 2010 

Results based on 22 cases of viridans group of 
streptococci (VGS) linked infective endocarditis. 
Adjusted incidence rates: 
1999 - 2002: 3.19 (95%CI: 1.20 - 5.17) per 100 000 
person-years 
2003 - 2006: 2.48 (95%CI: 0.85 - 4.10) per 100 000 
person-years 
2007 - 2010: 0.77 (95%CI: 0.00 - 1.64) per 100 000 
person-years 

Age, sex, 
population size 

2007, AHA 
guidelines 

No 

Duval 2012236 All patients ≥ 20 years 
old diagnosed with 
infective endocarditis 
during three 1-year 
periods (1991, 1999, 
2008) in 3 French 
regions 

The age-and sex-standardized annual infective 
endocarditis incidence did not change significantly over 
time. 
The incidence of oral streptococcal infective endocarditis 
did not increase in the overall population or in the 
population with known native heart valve disease.  
The rate of patients with infective endocarditis reporting 
having had at-risk dental procedures was low and not 
statistically different between 1999 and 2008 (5.1% and 
4.7%, respectively).  

Population size; 
standardized to 
the sex-by-age 
distribution of the 
French population 

2002, French 
infective 
endocarditis 
prophylaxis 
guideline 

No 
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Author, year Population, period Result Adjusted for Guideline change  Change point 
analysis 

The proportion of streptococcaceae decreased over time; 
the proportion of staphylococci increased regularly and 
significantly (16%, 21%, 26%, p = 0.011). 
The number of patients having had an oral procedure in 
the preceding 3 months and who developed oral 
streptococci infective endocarditis was low and did not 
differ between 1999 and 2008.  

Pasquali 2012223 Children hospitalised for 
infective endocarditis; 
subgroups: children with 
congenital heart disease, 
children 5 - 18 years old 
2003 - 2010, USA 

No significant change in number of hospitalisations for 
infective endocarditis after publication of the guidelines, 
overall or in subgroups of children with congenital heart 
disease or 5 - 18 years old group.  
There was a trend toward a decrease over time in infective 
endocarditis cases associated with a code for oral 
streptococci. 

No adjustment 2007, AHA 
guidelines 

No 

Bikdeli 2013229 Inpatient admissions of 
fee-for-service 
beneficiaries aged 65 
years or older (Medicaire 
& Medicaid services) 
with discharge diagnosis 
of endocarditis 
1999 - 2010, USA 

Adjusted rate for hospitalisation for endocarditis (per 
100 000 person-years) increased until 2005 and declined 
thereafter; rate declined consistently after 2007.  

Age, sex, race 
(unclear whether 
co-morbidities 
were taken into 
account) 

2007, AHA 
guidelines 

No  

Salam 2014235 
(abstract) 

Patients hospitalised 
with infective 
endocarditis in the State 
of Qatar 
2002-2012 

Incidence rate per 100 000 person-years: 
2002-2006 (before guideline): 3.1 (95% CI: 1.95 - 4.40) 
2008-2012 (after guideline): 0.9% (95% CI: 0.5 - 1.4) 

Population size 2007, Infective 
endocarditis 
guidelines Qatar 

No 

DeSimone 
2015230 

Population of Olmsted 
County, Minnesota, USA 
1 January 1999 - 31 
December 2013 

Study included 27 cases of viridans groups streptococci 
(VGS) related infective endocarditis. 
Incidence of VGS-infective endocarditis decreased +/- 9% 
per year over the study period. No evidence of a shift in 
incidence or a differential slope in the time trends before 
and after 2007.  

Age, sex, 
population size 

2007, AHA 
guidelines 

Yes 

Pant 2015 232 Inpatient stays included 
in NIS database, an all-
payer database in the 

Change in infective endocarditis hospitalisation rate 2002 
- 2007: 0.54 (95% CI: 0.32 - 0.75) per 100 000 population  
change in infective endocarditis hospitalisation rate 2007 - 
2011: 0.60 (95% CI: 0.23 - 0.97) per 100 000 population 

Population size 2007, AHA 
guideline 

No 
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Author, year Population, period Result Adjusted for Guideline change  Change point 
analysis 

USA (20% stratified 
sample) 

No significant difference in trends in infective endocarditis 
hospitalisation rates (p = 0.74); increase in streptococcus 
infective endocarditis cases comparing the time periods 
before and after the release of the new guidelines 
(p=0.002)  

Dayer 2015239 All patients admitted to 
UK hospitals, taken from 
national hospital episode 
statistics. 
1 January 2000 - 31 
March 2013 

The mean number of antibiotic prescriptions per month fell 
significantly after introduction of the guideline: from 10 900 
(2004 - 2008) to 2 236 (2008 - 2013) (p < 0.0001) (90% 
issued by dentists). 
Before March 2008, there was a consistent upward trend 
in incidence of infective endocarditis; after issuing the 
guideline, the slope of the trend line increased significantly 
by 0.11 cases per 10 million people per month (95% CI: 
0.05 - 0.16; p<0.0001) (adjusted). 
The estimated number of antibiotic prophylaxis needed to 
prevent 1 case of infective endocarditis: 277 (95% CI: 156 
– 1 217) 
Both high-risk and lower-risk groups were affected by the 
significant increase in incidence of infective endocarditis. 

Population size, 
risk group 

March 2008, NICE 
guideline 

Yes: change in 
incidence occurred 
in June 2008 

Mackie 2016234 All hospitalisations with 
acute or subacute 
endocarditis from the 
Canadian Institute for 
Health Information 
Discharge Abstract 
Database 
1 April 2002 - 31 March 
2013, Canada 

2002-2007: increase of 0.05 infective endocarditis 
hospitalisations per 10 million population per month; 
2007-2019: increase of 0.07 infective endocarditis 
hospitalisations per 10 million population per month; 
the slopes before and after the guideline were not 
significantly different (p = 0.5213). 
infective endocarditis involving streptococcal species 
decreased over time (p < 0.0001). 

Population size, 
age groups 

2007 AHA guideline Yes 
change occurred 
April 2011 

van den Brink 
2017237 

Dutch patients included 
in Dutch insurance 
database, hospitalised 
with infective 
endocarditis 
2005 – 2011, the 
Netherlands 

Significant increase in infective endocarditis from 30.2 per 
1 000 000 in 2005 to 62.9 cases per 1 000 000 in 2011 (p 
< 0.001) 
In 2009, the incidence of infective endocarditis increased 
significantly above the projected historical trend (RR: 
1.327, 95% CI: 1.205 - 1.462; p < 0.001). In the female 
cohort, a similar significant trend was observed 1 year 
before the introduction of the ESC guideline. 

Population size 2009 ESC guideline Unclear 
methodology; 
change seen in 
2009 in men, in 
2008 in women?  
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Author, year Population, period Result Adjusted for Guideline change  Change point 
analysis 

The streptococci-related infective endocarditis increased 
after the introduction of the 2009 guideline from 31.2 to 
53.2% (p = 0.0031). 
Of the whole cohort, only 1/216 (0.46%) had received 
antibiotic prophylaxis. (sample of 3 hospitals with medical 
files available). 

Bates 2017233 Children ≤ 18 years of 
age hospitalised with 
infective endocarditis.  
Administrative data from 
the Pediatric health 
Information System 
Database, covering 
inpatient data from 40 
children’s hospitals in the 
USA 
2003 - 2014, USA 

Mean infective endocarditis rate pre-guideline period: 
4.6/10 000 hospitalisations per semi-annual period; 
mean infective endocarditis rate post-guideline period: 
4.6/10 000 hospitalisations per semi-annual period; 
no significant difference in the rate of change in the pre- 
versus the post guideline period (+0.06 cases/10 000 
hospitalisations versus +0.02 cases/10 000 
hospitalisations). 
In subgroup with congenital heart disease: +0.02 
cases/10 000 hospitalisations versus +0.06 cases/10 000 
hospitalisations (p = 0.539). 

Overall number of 
hospitalisations 

2007 AHA guideline No 

Keller 2017238  Inpatients diagnosed 
with acute or subacute 
infective endocarditis 
Nationwide inpatient 
statistic of Germany 
2005-2014, Germany 

Annual infective endocarditis increase 2006 - 2010: 9.5 to 
10.6 diagnoses per 100 000 citizens; 
annual infective endocarditis increase 2011 - 2014: 11.1 to 
14.4 diagnoses per 100 000 citizens (p = 0.006). 
The total annual numbers of heart valve surgeries and thus 
the number of patients at high risk increased continuously 
from 2005 to 2014.  

Population size 2009 ESC guideline No  

Toyoda 2017225 Patients with infective 
endocarditis identified in 
state-wide administrative 
databases from New 
York and California 
1 January 1998 - 31 
December 2013, New 
York and California 

After adjusting for age, sex and race, there was no 
significant increase in the incidence of infective 
endocarditis over time (range from 7.6 (95% CI: 7.4 - 7.9) 
to 7.8 (95% CI: 7.6 - 8.0) cases per 100 000 persons 
annually. There was no increase of the slope after the 
change of the guideline.  
After adjusting for age, sex and race, the incidence of oral 
streptococcal infective endocarditis decreased over time 
(from 0.84 (95% CI: 0.76 - 0.92) to 0.73 (95% CI: 0.67 - 
0.80) cases per 100 000 persons annually; p < 0.001) 

Population size, 
age, sex and race 

2007 AHA guideline No  

Thornhill 
2018224 

Patients ≥ 18 years old 
enrolees of MarketScan 
databases 

Antibiotic prescription rate: 
Pre-recommendation period: Antibiotic prescription rate 
decreased for all risk types 

Risk group 2007 AHA guideline No 
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Author, year Population, period Result Adjusted for Guideline change  Change point 
analysis 

3 risk-groups: high-risk, 
moderate-risk, and 
unknown/low-risk 
1 May 2003 - 31 August 
2015, USA 
 

Transition period: steeper decrease 
Post-recommendation period: shallower down-ward trend  
infective endocarditis incidence: 
Pre-recommendation period: declining; rate of decline 
was highest in people at high risk, intermediate for people 
at moderate risk and lowest for low/unknown individuals  
Post-recommendation period: slight downward trend 
remained in all 3 groups but the rate of decrease was 
less.  

Garg 2019227 Patients ≥ 18 years old at 
high and moderate risk of 
infective endocarditis 
1 January 2002 - 31 
December 2014, 
Ontario, Canada 

Among adults ≥ 65 years old, both the high-risk and 
moderate-risk groups exhibited an increase in the 
quarterly rate of new infective endocarditis episodes over 
the study period: 
- Adults ≥ 65 years old at high risk: rate of new 

infective endocarditis episodes ranged from 336 to 
1915 per 1 million population;  

- Adults ≥ 65 years old at medium risk: rate of new 
infective endocarditis episodes ranged from 180 to 
440 per 1 million population; 

- All adults ≥ 65 years old (population level): 23 to 60 
per 1 million population  

Change point analysis identified:  
- A significant change in the quarterly rate of new 

episodes of infective endocarditis within third and 
fourth quarter of 2010 for all risk groups; 

- A significant change in rates of infective endocarditis 
in the second quarter of 2010 among the high-risk 
and moderate-risk groups of the younger adult group 
(18-64 years of age);  

- No change in the overall 18-64 years old group. 

Subgroup 
analyses for age 
groups, risk 
groups 

2007 AHA guideline Yes 
latter half of 2010 
for all risk groups ≥ 
65 years old  
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Appendix 9.3.3. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Kao et al., 2017254 

Prosthetic Joint Infection Following Invasive Dental Procedures and Antibiotic Prophylaxis in Patients With Hip or Knee Arthroplasty 
Methods  
• Design Population-based cohort study 
• Source of funding and competing 

interest 
Funded by the Center for Database Research, E-DA Healthcare Group 

• Setting Data obtained from the Taiwan National Health Insurance Research Database 
• Sample size 255 568 patients with total knee (TKP) or total hip prosthesis (THP), of these: 

- 61 917 patients who underwent dental procedures within the first 2 years after arthroplasty (‘dental cohort’) - 57 066 of them 
included in matched cohort 

o 54 977 patients received prophylactic antibiotics (‘dental cohort with antibiotic prophy’) - 6 513 of them included in 
matched cohort 

o 6 596 patients received no prophylactic antibiotics (‘dental cohort without antibiotic prophy’) - of them included 
6 513 in matched cohort 

Note: no info for 344 patients 
- 193 651 patients did not undergo a dental procedure (‘non-dental cohort’) - 57 066 of them included in matched cohort 

• Duration Total knee or hip arthroplasty performed between 1 January 1997 and 30 November 2009 
• Follow-up All participants were followed up until occurrence of the study outcome, withdrawal from the National Health Insurance program, 

or 1 year after the dental procedure. 
• Statistical analysis Propensity score using the greedy approach to match cohorts  

Unadjusted analysis: 2-tailed log-rank test.  
Adjusted analysis: Cox proportional hazard model. 

Patient characteristics  
• Eligibility criteria Patients who underwent total hip arthroplasty or total knee arthroplasty between 1 January 1997 and 30 November 2009. 

- Dental cohort: patients receiving dental procedures, which included periodontal treatment and surgical or non-surgical tooth 
extraction within the first 2 years after arthroplasty.  

o Dental cohort with antibiotic prophy: received prophylactic antibiotics in the week preceding the dental procedure; in 
case the indication for antibiotics could not be directly confirmed, the definition of prophylactic use required the 
following criteria: (1) use of antibiotics within 1 week preceding the dental procedure, (2) antibiotics typical for 
prophylactic purpose, including the first- or second-generation cephalosporins, penicillins (eg, oxacillin, ampicillin, 
and amoxicillin), or clindamycin, and, (3) otherwise no indication of an infectious disease. 

- Non-dental cohort: patients who did not undergo any dental treatment during this period; matched 1:1 with the dental cohort 
by index date (i.e. the day when the patients underwent dental procedures), age, sex and propensity score for undergoing a 
dental procedure.  
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Kao et al., 2017254 

Prosthetic Joint Infection Following Invasive Dental Procedures and Antibiotic Prophylaxis in Patients With Hip or Knee Arthroplasty 
• Exclusion criteria None specified 
• Patient & disease characteristics Dental cohort: n = 57 066 

- Mean age: 46.72 years (SD:18.8)  
- Female: 35.7%  
- Mean Charlson comorbidity index*: 1.20 (SD: 1.89) 
Non-dental cohort: n = 57 066 
- Mean age: 46.53 years (SD:18.86)  
- Female: 35.7%  
- Mean Charlson comorbidity index*: 1.20 (SD: 1.92) 

Interventions  
• Dental cohort (with or without 

antibiotic prophy) 
Dental procedures, which included periodontal treatment and surgical or non-surgical tooth extraction within the first 2 years after 
arthroplasty 

• Dental cohort with antibiotic 
prophy 

Prophylactic antibiotics 

• Non-dental cohort No dental procedure 
Results  
• Incidence of (haematogenous) 

periprosthetic joint infections 
(PJI) 

Dental cohort: 0.57% vs. non-dental cohort: 0.61% 
Dental cohort with antibiotic prophy: 0.2% vs. dental cohort without antibiotic prophy: 0.18% 

Multivariable analyses (adjusted for among others comorbidities):  
- Association dental procedure and PJI: Hazard ration (HR): 0.94, 95% CI: 0.80-1.10 
- Association antibiotic prophylaxis and PJI: HR: 1.03, 95% CI: 0.47-2.27 

• Serious adverse events Not reported 
• Mortality Not reported 
• Any other adverse events Not reported 
• Cost implications Not reported 
Limitations and other comments  
• Limitations Based on administrative data 

No details on the antibiotics administered 
*: The Charlson comorbidity index is a method of categorizing comorbidities of patients based on the International Classification of Diseases (ICD) diagnosis codes found in 
administrative data, such as hospital discharge data (in Belgium: ‘Minimale Ziekenhuis Gegevens’/’Résumé Hospitalier Minimum’ (MZG – RHM)). Each comorbidity category 
has an associated weight (from 1 to 6), based on the adjusted risk of mortality or resource use, and the sum of all the weights results in a single comorbidity score for a patient. 
A score of zero indicates that no comorbidities were found. The higher the score, the more likely the predicted outcome will result in mortality or higher resource use. In short, 
the Charlson Comorbidity Index quantifies an individual’s burden of disease and corresponding 1-year mortality risk. 
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APPENDIX 10. FOREST PLOTS 
Appendix 10.1. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Figure 57 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported percussion pain 24h after dental treatment 
with penicillin compared to placebo 

 

Figure 58 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported percussion pain 48h after dental treatment 
with penicillin compared to placebo 

 

Figure 59 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported percussion pain 72h after dental treatment 
with penicillin compared to placebo 
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Figure 60 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported swelling 24h after dental treatment with 
penicillin compared to placebo 

 
Note: Standardised mean differences were used to combine the different ordinal scales.  

Figure 61 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported swelling 48h after dental treatment with 
penicillin compared to placebo 

 
Note: Standardised mean differences were used to combine the different ordinal scales.  
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Figure 62 – Forest Plot – Symptomatic apical periodontitis and acute apical abscess – Patient reported swelling 72h after dental treatment with 
penicillin compared to placebo 

 
Note: Standardised mean differences were used to combine the different ordinal scales.  

Appendix 10.2. Replantation of avulsed permanent teeth 

Figure 63 – Forest Plot – Replantation of avulsed teeth – Periodontal healing (incl. non-progressive root resorption) 
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Figure 64 – Forest Plot – Replantation of avulsed teeth – Periodontal healing in teeth with endodontic treatment  

 

Figure 65 – Forest Plot – Replantation of avulsed teeth – Periodontal healing in teeth with a follow-up of at least 12 months 
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Appendix 10.3. Non-surgical treatment of aggressive periodontitis  

Figure 66 – Forest plot – Aggressive periodontitis – Pocket closure after 12 months – Amoxicillin and metronidazole vs. placebo 

 

Figure 67 – Forest plot – Aggressive periodontitis – Pocket closure after 6 months 
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Figure 68 – Forest plot – Aggressive periodontitis – Pocket closure after 6 months – Amoxicillin and metronidazole vs. placebo 

 

Figure 69 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months 
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Figure 70 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months – Amoxicillin and metronidazole vs. placebo 
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Figure 71 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months 
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Figure 72 – Forest plot – Aggressive periodontitis – Reduction in probing depth after 6 months – Amoxicillin and metronidazole vs. placebo 
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Figure 73 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months 
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Figure 74 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months – Amoxicillin and 
metronidazole vs. placebo 
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Figure 75 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months - Amoxicillin and metronidazole vs. 
metronidazole 

 

Figure 76 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months - Amoxicillin and metronidazole vs. doxycycline 
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Figure 77 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months - Amoxicillin and metronidazole vs. 
moxifloxacin 

 

Figure 78 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months - Amoxicillin and metronidazole vs. 
clarithromycin 
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Figure 79 – Forest plot – Aggressive periodontitis – Change in clinical attachment level after 6 months - Metronidazole vs. doxycycline 

 

Figure 80 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months - Amoxicillin and metronidazole vs. metronidazole 
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Figure 81 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months - Amoxicillin and metronidazole vs. doxycycline 

 
 

Figure 82 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months - Amoxicillin and metronidazole vs. moxifloxacin 
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Figure 83 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months - Amoxicillin and metronidazole vs. clarithromycin 

 

Figure 84 – Forest plot – Aggressive periodontitis – Change in probing depth after 6 months - Metronidazole vs. doxycycline 
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Figure 85 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months - Amoxicillin and 
metronidazole vs. metronidazole 
On hold (request for more data sent to authors) 

Figure 86 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months - Amoxicillin and 
metronidazole vs. doxycycline 
On hold (request for more data sent to authors) 

Figure 87 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months - Amoxicillin and 
metronidazole vs. clarithromycin 

 

Figure 88 – Forest plot – Aggressive periodontitis – Change in proportion of sites with bleeding upon probing after 6 months - Metronidazole vs. 
doxycycline 
On hold (request for more data sent to authors) 
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Appendix 10.4. Dental implants 

Figure 89 – Forest plot – Dental implant placement – Dental implant failure: all antibiotics compared with no antibiotic or placebo, restricted to studies 
with low and unclear risk of bias 
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Figure 90 – Forest plot – Dental implant placement – Dental implant failure: preoperative antibiotics compared with no antibiotic or placebo 

 

Figure 91 – Forest plot – Dental implant placement – Dental implant failure: pre- and postoperative antibiotics compared with no antibiotic or placebo 
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Figure 92 – Forest plot – Dental implant placement – Dental implant failure: postoperative antibiotics compared with no antibiotic or placebo 

 

Figure 93 – Forest plot – Dental implant placement – Dental implant failure: preoperative antibiotics compared with pre- and postoperative antibiotics 
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Figure 94 – Forest plot – Dental implant placement – Postoperative infection: all antibiotics compared with no antibiotic or placebo 

 

Figure 95 – Forest plot – Dental implant placement – Prosthetic failure: all antibiotics compared with no antibiotic or placebo 
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Figure 96 – Forest plot – Dental implant placement – Adverse events: all antibiotics compared with no antibiotic or placebo 

 

Appendix 10.5. Extraction of permanent teeth 

Figure 97 – Forest plot – Dental implant placement – Oedema after dental extraction: antibiotics compared with placebo or no antibiotic  
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APPENDIX 11. SUMMARY OF FINDINGS TABLE 
Appendix 11.1. Symptomatic irreversible pulpitis in permanent teeth 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations systemic 

antibiotic use placebo  

Patient-reported pain intensity after 7 days (follow up: 7 days; assessed with: SPID and SPPID; scale from: 0 (no pain) to 3 (severe pain with considerable discomfort)) 

1  randomised 
trials  

not serious  not serious  not serious  very serious a none  20  20  SPID (median ± IQR) for the 
penicillin group: 6.0 ± 10.5 

and for the placebo group: 6.0 
± 9.5  

SPPID for the penicillin group: 
3.5 ± 7.5 and for the placebo: 

2.0 ± 7.0 

⨁⨁◯◯ 
LOW  

CRITICAL  

Serious adverse events (not assessed by RCTs) 

- - - - - - - - - not estimable  - CRITICAL 

Quality of Life (not assessed by RCTs) 

- - - - - - - - - not estimable 
 

- IMPORTANT 

Adverse events (not serious - not assessed by RCTs) 

- - - - - - - - - not estimable 
 

- IMPORTANT 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations systemic 

antibiotic use placebo  

Total Number of Nonsteroidal Anti-inflammatory Drugs (Tablets) Used (follow up: 7 days) 

1  randomised 
trials  

not serious  not serious  not serious  very serious a none  20  20  The mean total number of 
ibuprofen tablets in the 
placebo group was 9.60 
tablets. The mean total 

number of ibuprofen tablets in 
the penicillin group was 0.4 

lower 
(4.23 lower to 3.43 higher)  

⨁⨁◯◯ 
LOW  

LOW IMPORTANCE  

Total Number of Acetaminophen with Codeine (Tablets) Used (follow up: 7 days) 

1  randomised 
trials  

not serious  not serious  not serious  very serious a none  20  20  The mean total number of 
paracetamol + codeine tablets 
in the placebo group was 4.45 

tablets. The mean total 
number of acetaminophen 

+codeine tablets in the 
penicillin group was 2.45 

higher 
(1.23 lower to 6.13 higher)  

⨁⨁◯◯ 
LOW  

LOW IMPORTANCE  

CI: Confidence interval; SPID: Sum of pain intensity differences; SPPID: Sum of percussion pain intensity differences; a downgraded two levels because of very small sample 
size. 
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Appendix 11.2. Symptomatic apical periodontitis and acute apical abscess in permanent teeth 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

Pain at 24h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 

2  randomised 
trials  

serious a serious b not serious  serious c none  29  32  -  Mean 
difference 
0.03 lower 
(0.53 lower 

to 0.47 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Pain at 48h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 

2  randomised 
trials  

serious a serious b not serious  serious c none  29  32  -  Mean 
difference 

0.32 higher 
(0.22 lower 

to 0.86 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Pain at 72h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 

2  randomised 
trials  

serious a serious b not serious  serious c none  29  32  -  Mean 
difference 

0.08 higher 
(0.38 lower 

to 0.54 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Percussion pain at 24h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

1  randomised 
trials  

serious d not serious  not serious  very serious e none  19  22  -  Mean 
difference 
0.32 lower 
(0.85 lower 

to 0.21 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Percussion pain at 48h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 

1  randomised 
trials  

serious d not serious  not serious  very serious e none  19  22  -  Mean 
difference 

0.09 higher 
(0.44 lower 

to 0.62 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Percussion pain at 72h (assessed with: ordinal numeric scale; Scale from: 0 to 3) 

1  randomised 
trials  

serious d not serious  not serious  very serious e none  19  22  -  Mean 
difference 

0.05 higher 
(0.55 lower 

to 0.65 
higher)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Serious Adverse events - not reported 

-  -  -  -  -  -  -  
 

-  CRITICAL  
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

Endodontic flare-up (follow up: 3 days) 

1  randomised 
trials  

serious f not serious  not serious  very serious e none  0/8 (0.0%)  2/11 (18.2%)  RR 0.27 
(0.01 to 4.90)  

133 fewer 
per 1,000 
(from 180 

fewer to 709 
more)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Quality of Life - not reported 

-  -  -  -  -  -  -  
 

-  IMPORTANT  

Progression to abscess - not reported 

-  -  -  -  -  -  -  
 

-  IMPORTANT  

Adverse events (follow up: 3 days) 

1  randomised 
trials  

serious f not serious  not serious  very serious e none  in Fouad et al, 1 participant in placebo group reported diarrhea and 1 
participant in the antibiotic group reported fatique and reduced energy 

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Patient reported swelling at 24h (assessed with: different ordinal scales) 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

2  randomised 
trials  

serious a serious g not serious  serious c none  29  33  -  SMD 0.27 
SD higher 
(0.23 lower 

to 0.78 
higher)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Patient reported swelling at 48h (assessed with: different ordinal scales) 

2  randomised 
trials  

serious a serious g not serious  serious c none  29  32  -  SMD 0.04 
SD higher 
(0.47 lower 

to 0.55 
higher)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Patient reported swelling at 72h (assessed with: different ordinal scales) 

2  randomised 
trials  

serious a serious g not serious  serious c none  29  32  -  SMD 0.02 
SD higher 

(0.49 higher 
to 0.52 
higher)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

CI: Confidence interval; SMD: Standardised mean difference; RR: Relative risk/ratio; a. Fouad had a high overall risk of bias and Henry had an unclear risk of bias b. difference 
in endodontic intervention. In one study total as well as partial pulpectomy was possible, while in the other study all participants had total pulpectomy.c. small sample size, d. 
Henry et al. had an unclear risk of bias e. very small sample size, f. Fouad had a high risk of bias due to attrition and selective reporting, g. the confidence intervals overlap 
though Fouad et al favours antibiotic while Henry et al favours placebo 
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Appendix 11.3. Replantation of avulsed permanent teeth 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics[intervention] no antibiotics Relative 

(95% CI) 
Absolute 
(95% CI) 

Tooth survival (follow up: mean 33 months) 

1  observational 
studies  

very serious a not serious  not serious  very serious b none  17/23 (73.9%)  1/5 (20.0%)  RR 3.70 
(0.63 to 21.69)  

540 more per 
1,000 

(from 74 fewer 
to 1,000 more)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Serious adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL  

Periodontal healing (follow up: not standardised) 

6  observational 
studies  

extremely serious 
c 

serious d not serious  serious e none  106/392 (27.0%)  54/236 (22.9%)  RR 1.07 
(0.80 to 1.45)  

16 more per 
1,000 

(from 46 fewer 
to 103 more)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Pulpal healing (follow up: not standardised) 

2  observational 
studies  

extremely serious 
c 

not serious  not serious  serious f none  19/74 (25.7%)  6/15 (40.0%)  RR 0.36 
(0.05 to 2.41)  

256 fewer per 
1,000 

(from 380 
fewer to 564 

more)  

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Pain - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotics[intervention] no antibiotics Relative 

(95% CI) 
Absolute 
(95% CI) 

Quality of Life - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT 

Adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT 

a. bias in the classification of the intervention as there are no details on which antibiotic was used (penicillin or doxycycline); bias due to a co-intervention (i.e. antiresorptive-
regenerative therapy) that can have an impact on the outcome and which is only offered in the antibiotic group; b. small sample size, antibiotic group (n=23) and no antibiotic 
group (n=5) and large confidence intervals (CI); c. bias due to several confounding factors associated with the outcome which are not evenly distributed between antibiotic and 
no antibiotic group or there is insufficient information on distribution of confounding factors in both groups; moreover, there was insufficient information on antibiotic use (no details 
on which antibiotic, dose, length of treatment) adding to the risk of bias in the classification of the intervention; d. based on point estimates, older studies have the tendency to 
show negative effect while more recent studies towards positive effect (though not statistically significant); e. for three studies (Andersson and Bodin 1990, Sae Lim 1997 and 
Pohl 2005) the sample size is very small (n around 30 patients) and the event rate very low, resulting in large CI; f. small sample size, especially in the group of patients with no 
antibiotic use (n=15). 
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Appendix 11.4. Non-surgical treatment of aggressive periodontitis  

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

adjunctive 
systemic 

antibiotics 
placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

Tooth survival (follow up: mean 6 months) 

1  randomised 
trials  

not serious  not serious  not serious  very serious a none  1/20 (5.0%)  1/21 (4.8%)  RR 1.05 
(0.07 to 15.68)  

2 more per 
1,000 

(from 44 
fewer to 699 

more)  

⨁⨁◯◯ 
LOW  

CRITICAL  

Serious adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL  

Pocket closure (i.e. change from probing depth ≥ 4 mm to PD ≤ 3 mm) (follow up: mean 12 months) 

3  randomised 
trials  

not serious  serious b not serious  serious c none  45  44  -  Mean 
difference 

12.35 more 
(3.81 fewer 

to 28.52 
more)  

⨁⨁◯◯ 
LOW  

CRITICAL  

Change in full mouth clinical attachment level (follow up: mean 12 months) 

2  randomised 
trials  

not serious  serious d not serious  serious e none  33  32  -  Mean 
difference 
0.46 mm 
higher 

(0.1 higher 
to 0.83 
higher)  

⨁⨁◯◯ 
LOW  

IMPORTANT  
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

adjunctive 
systemic 

antibiotics 
placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

Change in full mouth probing (pocket) depth (follow up: mean 12 months) 

2  randomised 
trials  

not serious  not serious  not serious  serious e none  33  32  -  Mean 
difference 
0.52 mm 

lower 
(0.81 lower 

to 0.23 
lower)  

⨁⨁⨁◯ 
MODERATE  

IMPORTANT  

Residual pockets with probing depth ≥ 5 mm (follow up: mean 6 months) 

3  randomised 
trials  

not serious  serious d not serious  serious e none  52  53  -  Mean 
difference 

13.43 lower 
(18.06 lower 

to 8.79 
lower)  

⨁⨁◯◯ 
LOW  

IMPORTANT  

Presence/absence of suppuration - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT  

Bleeding upon probing (follow up: mean 12 months) 

2  randomised 
trials  

not serious  serious d not serious  serious e none  33  32  -  Mean 
difference 

14.12 lower 
(23.88 lower 

to 4.37 
lower)  

⨁⨁◯◯ 
LOW  

IMPORTANT  
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

adjunctive 
systemic 

antibiotics 
placebo Relative 

(95% CI) 
Absolute 
(95% CI) 

Adverse events (not serious)  

10  randomised 
trials  

not serious  

      
not pooled  see 

comment  
-  

 

Quality of life - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  

 

CI: Confidence interval; RR: Risk ratio; a. Downgraded two levels because of high fragility (sample size is much smaller than the optimal information size (OIS)); b. Point estimates 
vary widely across studies and large I²; c. Downgraded because of fragility (sample size is smaller than the minimum of 400 participants for continuous outcomes; see section 
materials & methods) and based on examination of the 95% CI (clinical action would differ if the upper versus the lower boundary of the 95% CI represented the truth); d. Large 
I²; e. Downgraded because of fragility (sample size is smaller than the minimum of 400 participants for continuous outcome; see section materials & methods). 

Appendix 11.5. Dental implants 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotic 
prophylaxis 

no antibiotic 
prophylaxis 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Implant failure (follow up: range 4 weeks to 6 months) 

8  randomised 
trials  

serious a not serious  not serious  serious  none  20/1076 (1.9%)  62/862 (7.2%)  RR 0.33 
(0.21 to 0.52)  

48 fewer per 
1,000 

(from 57 fewer 
to 35 fewer)  

⨁⨁◯◯ 
LOW  

CRITICAL  

Serious adverse events - not reported 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Antibiotic 
prophylaxis 

no antibiotic 
prophylaxis 

Relative 
(95% CI) 

Absolute 
(95% CI) 

- - - - - - - - - - - ‐ CRITICAL 

Postoperative infections (follow up: range 7 days to 6 months) 

9  randomised 
trials  

serious b serious c not serious  not serious  none  20/1086 (1.8%)  29/872 (3.3%)  RR 0.62 
(0.35 to 1.10)  

13 fewer per 
1,000 

(from 22 fewer 
to 3 more)  

⨁⨁◯◯ 
LOW  

CRITICAL  

Prosthetic failure (follow up: mean 4 months) 

2  randomised 
trials  

not serious  not serious  not serious  serious d none  6/410 (1.5%)  14/412 (3.4%)  RR 0.43 
(0.17 to 1.11)  

19 fewer per 
1,000 

(from 28 fewer 
to 4 more)  

⨁⨁⨁◯ 
MODERATE  

IMPORTANT  

Adverse events (not serious; follow up: range 3 months to 5 months) 

7  randomised 
trials  

serious e not serious  not serious  serious f none  2/827 (0.2%)  5/782 (0.6%)  RR 0.40 
(0.08 to 2.01)  

4 fewer per 
1,000 

(from 6 fewer 
to 6 more)  

⨁⨁◯◯ 
LOW  

IMPORTANT  

CI: Confidence interval; RR: Risk ratio; a. Six of the included studies had high risk of bias; for more details the reader is referred to the discussion of the risk of bias assessment; 
b. Seven of the included studies had high risk of bias; for more details the reader is referred to the discussion of the risk of bias assessment; c. The point estimates vary widely 
across studies (RR ranges between 0.17 and 2.92); d. Downgraded because of fragility (sample size is smaller than the optimal information size (OIS; n=996); e. Five of the 
included studies had high risk of bias; for more details the reader is referred to the discussion of the risk of bias assessment; f. Downgraded because of fragility (sample size is 
smaller than the optimal information size (OIS; n=4 341).  
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Appendix 11.6. Extraction of permanent teeth 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

Antibiotic 
prophylaxis 

compared with 
placebo or no 

antibiotic 

placebo Relative 
(95% CI) 

Absolute 
(95% CI) 

Dry socket (follow up: 1 week) 

3  randomised 
trials  

serious a not serious  not serious  very serious b none  6/140 (4.3%)  6/117 (5.1%)  RR 0.65 
(0.07 to 6.55)  

18 fewer per 
1,000 

(from 48 fewer 
to 285 more)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Pain (follow up: range 1 days to 3 weeks) 

3  randomised 
trials  

serious a not serious  not serious  serious c none  No statistically significant differences between the experimental groups and the 
control groups. ⨁⨁◯◯ 

LOW  

CRITICAL  

Oedema (follow up: 1 week) 

2  randomised 
trials  

serious a not serious  not serious  very serious b none  11/157 (7.0%)  17/121 (14.0%)  RR 0.35 
(0.04 to 3.08)  

91 fewer per 
1,000 

(from 135 
fewer to 292 

more)  

⨁◯◯◯ 
VERY LOW  

CRITICAL  

Fever (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  0/65 (0.0%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

CRITICAL  
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

Antibiotic 
prophylaxis 

compared with 
placebo or no 

antibiotic 

placebo Relative 
(95% CI) 

Absolute 
(95% CI) 

Suppuration (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  0/65 (0.0%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

CRITICAL  

Trismus (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  0/65 (0.0%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

CRITICAL  

Serious adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL 

Gastric pain (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  13/65 (20.0%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

IMPORTANT  

Nausea (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  7/65 (10.8%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

IMPORTANT  
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

Antibiotic 
prophylaxis 

compared with 
placebo or no 

antibiotic 

placebo Relative 
(95% CI) 

Absolute 
(95% CI) 

Intestinal distension or pain (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  10/65 (15.4%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

IMPORTANT  

Diarrhoea (follow up: 1 week) 

1  randomised 
trials  

serious a not serious  not serious  serious c none  5/65 (7.7%)  0/42 (0.0%)  not estimable  

 

⨁⨁◯◯ 
LOW  

IMPORTANT  

Absence from work or school (follow up: range 1 weeks to 3 weeks) 

1  randomised 
trials  

very serious d not serious  not serious  serious c none  0/65 (0.0%)  0/42 (0.0%)  not estimable  

 

⨁◯◯◯ 
VERY LOW  

IMPORTANT  

Chewing impairment (follow up: 1 week) 

1  randomised 
trials  

very serious d not serious  not serious  serious c none  17/65 (26.2%)  15/42 (35.7%)  RR 0.73 
(0.52 to 1.17)  

96 fewer per 
1,000 

(from 171 
fewer to 61 

more)  

⨁◯◯◯ 
VERY LOW 

IMPORTANT  

Speaking impairment (follow up: 1 week) 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

Antibiotic 
prophylaxis 

compared with 
placebo or no 

antibiotic 

placebo Relative 
(95% CI) 

Absolute 
(95% CI) 

1  randomised 
trials  

very serious d not serious  not serious  serious c none  6/65 (9.2%)  9/42 (21.4%)  RR 0.43 
(0.17 to 1.12)  

122 fewer per 
1,000 

(from 178 
fewer to 26 

more)  

⨁◯◯◯ 
VERY LOW 

IMPORTANT  

Oral hygiene impairment (follow up: 1 week) 

1  randomised 
trials  

very serious d not serious  not serious  serious c none  17/65 (26.2%)  11/42 (26.2%)  RR 1.00 
(0.52 to 1.92)  

0 fewer per 
1,000 

(from 126 
fewer to 241 

more)  

⨁◯◯◯ 
VERY LOW 

IMPORTANT  

CI: Confidence interval; RR: Risk ratio; a all studies had high risk of bias; b downgraded two levels because of small sample sizes and because the 95% CI includes no effect; c 
downgraded one level because of small sample sizes; d downgraded two levels as there was no blinding for a subjective outcome. 
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Appendix 11.7. Antibiotic prophylaxis in patients at (high) risk of infective endocarditis  

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations prophylactic 
antibiotics 

no prophylactic 
antibiotics 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Incidence of infective endocarditis 

3  observational 
studies  

serious a not serious  not serious  serious b none  59 cases 88 controls  OR 0.59 
(0.27 to 1.30)  

-  ⨁◯◯◯ 
VERY LOW  

CRITICAL  

-  33.0%  105 fewer per 
1,000 

(from 213 
fewer to 60 

more)  

Mortality  

-  -  -  -  -  -  -  There is no direct evidence on the impact of antibiotic prophylaxis on mortality due to infective endocarditis after 
(invasive) dental procedures.  

CRITICAL  

Serious adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL  

Bacteraemia 

21  randomised 
trials  

not serious  serious c not serious  not serious  none  499/1353 (36.9%)  973/1408 (69.1%)  RR 0.53 
(0.49 to 0.57)  

325 fewer per 
1,000 

(from 352 
fewer to 297 

fewer)  

⨁⨁⨁◯ 
MODERATE  

IMPORTANT  

Any other adverse events - not reported 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations prophylactic 
antibiotics 

no prophylactic 
antibiotics 

Relative 
(95% CI) 

Absolute 
(95% CI) 

-  -  -  -  -  -  -  -  -  -  -  -  

 

CI: Confidence interval; OR: Odds ratio; RR: Risk ratio; a. All included studies were considered to be at high risk of bias; b. Confidence interval includes both clinically important 
benefit and no effect; c. Different treatment regimens used, I2 = 90%. 

Appendix 11.8. Antibiotic prophylaxis in patients with orthopaedic joint implants 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations prophylactic 
antibiotics no antibiotics Relative 

(95% CI) 
Absolute 
(95% CI) 

Incidence of prosthetic joint infection 

10  observational 
studies  

serious a serious b serious b not serious  none  No significant reduction in HPJI after dental procedures preceded by antibiotic 
prophylaxis  ⨁◯◯◯ 

VERY LOW  

CRITICAL  

Serious adverse events - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL  

Mortality - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  CRITICAL  

Any other adverse events - not reported 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations prophylactic 
antibiotics no antibiotics Relative 

(95% CI) 
Absolute 
(95% CI) 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT  

Cost implications - not reported 

-  -  -  -  -  -  -  -  -  -  -  -  IMPORTANT  

CI: Confidence interval; a. According to Rademacher et al., 2017:242 two studies with likely bias due to a non-representative or ill-defined sample of patients, one study with 
likely and 7 studies with unclear bias due to insufficiently long or incomplete follow-up, or differences in follow-up between groups, 3 studies with likely and 2 studies with 
unclear bias due to ill-defined or inadequately measured outcome and 4 studies with likely bias due to inadequate adjustment for all important prognostic factors; b. According 
to Rademacher et al., 2017242  
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APPENDIX 12. ADDITIONAL INFORMATION 
Figure 98 – Periodontal health, gingivitis and periodontitis 

  
Source: Ren H, Du M. Role of Maternal Periodontitis in Preterm Birth. Front Immunol. 2017;8:139.285 
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Figure 99 – Periodontal probing depth and clinical attachment level 

 
Source: Ren H, Du M. Role of Maternal Periodontitis in Preterm Birth. Front Immunol. 2017;8:139.285 
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APPENDIX 13. EVALUATION OF THE RECOMMENDATIONS BY THE STAKEHOLDERS 
Appendix 13.1. Dentist-stakeholders 

Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

Paediatric dentistry 
Given the fact that the administration of 
preoperative antibiotics in case of pulpitis in 
permanent teeth is not beneficial, the use of 
antibiotics is not recommended in the pre-
operative phase of pulpitis in primary teeth. 

5 5 5 5 5   5 5 5 100% No changes indicated 

Given the lack of any scientific evidence, the 
use of antibiotics is not recommended in 
children who present with an odontogenic 
abscess without systemic involvement (e.g. 
fever, facial cellulitis, lymphadenopathy). 

5 5 5 4 4   4 5 5 100% No changes indicated 

In order to prevent the further systemic spread 
of pathogens, the use of antibiotics can be 
considered in children who present with an 
odontogenic abscess with systemic 
involvement (e.g. fever, facial cellulitis, 
lymphadenopathy). 

5 5 5 5 3   3 5 5 80% No changes indicated 

Clinical practice guidance:  
In case antibiotics are considered, the 
following regimen is an option: 
- Amoxicillin 75 - 100 mg/body weight/day, 
three times a day for 5 days, or,  
- In case of non-IgE mediated penicillin 
allergy: cefuroxime axetil (a second 
generation oral cephalosporin) 30 – 50 
mg/body weight/day, three times a day for 5 
days, or, 
- In case of IgE mediated penicillin allergy: 
azithromycin 10 mg/body weight/day, once a 
day for 3 days. 
Children who present with a dental abscess at 
their general practitioner should be referred to 
a dentist for proper dental treatment (source 
control). 

NA 5 5 5 5   5 5 4 100% No changes indicated 
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Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

Endodontics 

The administration of antibiotics in patients 
with irreversible pulpitis in permanent teeth 
awaiting dental treatment, is not 
recommended. 

5 5 5 5 5   5 5 5 100% No changes indicated 

The administration of antibiotics in patients 
with symptomatic apical periodontitis or acute 
apical abscess in combination with dental 
treatment, is not recommended. 

5 4 5 4 3   3 5 5 80% No changes indicated 

Given the lack of any scientific evidence, the 
use of antibiotics is not recommended in 
patients who present with periapical 
periodontitis or periapical abscess without 
systemic involvement (e.g. fever, facial 
cellulitis, lymphadenopathy). 

5 5 5 4 3   3 5 5 80% No changes indicated 

Given the lack of any scientific evidence, but 
in order to prevent the further systemic spread 
of pathogens, the use of antibiotics can be 
considered in patients who present with a 
periapical abscess with systemic involvement 
(e.g. fever, facial cellulitis, lymphadenopathy). 

5 5 5 5 4   4 5 5 100% No changes indicated 

Clinical practice guidance:  
When antibiotics are considered in case of 
systemic involvement, the following regimen 
is an option: 
- Amoxicillin 500 mg, three times a day for 3 - 
7 days, or,  
- In case of penicillin allergy : Azithromycin 
500 mg, once a day for 3 days or 
Clarithromycin 500 mg, twice a day for 7 days. 
The administration of antibiotics without 
proper endodontic treatment should be 
avoided.  
Patients who present with a dental abscess at 
their general practitioner should be referred to 
a dentist for source control. 

NA 5 5 5 5 SH3: In case of spreading 
infection and penicillin allergy, 
BAPCOC recommends 
clindamycin and not 
azithromycin or clarithromycin. 
Is there any possibility to 
coordinate the 
recommendations? 
Reply: BAPCOC is also invited 
as stakeholder for this project. A 
dedicated meeting will be 
organised with BAPCOC to 
harmonise the 
recommendations. 
 

5 5 4 100% No changes indicated 

Dental traumatology 
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Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

The administration of systemic antibiotics at 
replantation of avulsed permanent teeth, is not 
recommended. 

5 4 5 3 5 SH3: 5. If tooth avulsion is 
accompanied with soft tissue 
wounds, doxycycline is to be 
preferred (according to IADT) 
because of its anti-resorptive 
properties (should prevent 
inflammatory or replacement 
resorption). 
Reply: The IADT guideline was 
excluded after the AGREE 
assessment because of its 
inferior quality (Appendix 8.2). In 
the IADT document, they indeed 
recommend the topical 
application of minocycline or 
doxycycline in case of avulsion, 
but the topical application of 
antibiotics was considered out 
of scope for the KCE guideline 
(also for the other indications 
under study). Moreover, the 
level of evidence for this IADT 
recommendation is extremely 
doubtful: solely based on two 
animal studies. 
 

3 5 5 80% No changes indicated 

Periodontology 

The use of systemic antibiotics in combination 
with the non-surgical treatment of aggressive 
periodontitis can be considered. 

5 5 5 5 5   5 5 5 100% No changes indicated 

Clinical practice guidance:  
In case adjunctive antibiotics are considered, 
the following regimen is an option: 
- The combination of amoxicillin 500 mg and 
metronidazole 500 mg, three times a day for 3 
- 7 days, or,  
- In case of penicillin allergy: metronidazole 
500 mg, three times a day for 3 - 7 days. 
The administration of antibiotics without 

NA 4 5 5 4 SH2: In case of penicillin allergy, 
only metronidazole is 
prescribed. Could this not lead 
to confusion? Why not treat 
specific strains? 
Reply: For this clinical practice 
guidance we looked at the 
results of the (few) clinical 
studies that compared 
metronidazole alone with the 
combination of metronidazole 

4 5 4 100% No changes indicated 
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Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

proper periodontal treatment should be 
avoided. 

and amoxicillin. As the results 
were comparable, we suggest 
that in patients with penicillin 
allergy, metronidazole alone 
can be considered. The isolation 
and identification of strains of 
the oral microbiome were 
beyond the scope of the present 
guideline. Yet, we should not 
forget that it has been estimated 
that less than half of the 
bacterial species present in the 
oral cavity can be cultivated 
using anaerobic microbiological 
methods. 

The use of antibiotics is not recommended in 
patients who present with a periodontal 
abscess without systemic involvement (e.g. 
fever, facial cellulitis, lymphadenopathy). Also 
after adequate periodontal treatment the use 
of antibiotics is not recommended. 

5 4 5 5 3   3 5 5 80% No changes indicated 

The use of antibiotics is not recommended in 
patients who present with pericoronitis 
without systemic involvement (e.g. fever, 
facial cellulitis, lymphadenopathy). Also after 
adequate periodontal treatment the use of 
antibiotics is not recommended. 

5 4 5 5 4   4 5 5 100% No changes indicated 

In the rare event that a patient presents with a 
periodontal abscess with systemic 
involvement (e.g. fever, facial cellulitis, 
lymphadenopathy), the use of antibiotics can 
be considered. 

5 5 5 5 4   4 5 5 100% No changes indicated 

In order to prevent the further systemic spread 
of pathogens, the use of antibiotics can be 
considered in patients who present with 
pericoronitis with systemic involvement (e.g. 
fever, facial cellulitis, lymphadenopathy, 
trismus, difficulty swallowing). 

5 5 5 5 4   4 5 5 100% No changes indicated 

Clinical practice guidance:  
In case antibiotics are considered, the 

NA 5 5 5 5   5 5 4 100% No changes indicated 
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Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

following regimen is an option: 
- Amoxicillin 500 mg, three times a day for 3 - 
7 days, or,  
- In case of penicillin allergyd: Azithromycin 
500 mg, once a day for 3 days or 
Clarithromycin 500 mg, twice a day for 7 days. 
In the absence of trismus, the administration 
of antibiotics without proper periodontal 
treatment (i.e. debridement under local 
anaesthesia) should be avoided. 
Dental implantology 
In order to reduce the number of (early) 
implant failures, the administration of 
preoperative antibiotics (i.e. a single dose of 2 
gram of amoxicilline prior to surgery, if there 
is no known allergy) should be considered in 
case of dental implant placement. 

5 4 5 5 5   4 5 5 100% No changes indicated 

Clinical practice guidance:  
In case of penicillin allergy, the following 
regimen is an option: 
a single dose of 600 mg clindamycin prior to 
surgery. 

NA 5 5 5 4   4 5 4 100% No changes indicated 

Dental extractions 
The prophylactic administration of antibiotics 
in patients having a permanent tooth extracted 
is not recommended. 

5 5 5 5 5   5 5 5 100% No changes indicated 

Antibiotic prophylaxis in patients at (high) risk of infective endocarditis 
Prophylactic antibiotics can be considered in 
patients at high-risk of infective endocarditis 
undergoing invasive dental procedures. 
Invasive dental procedures are those dental 
procedures that involve the manipulation of 
the gingival tissue or the periapical region of 
teeth or the perforation of the oral mucosa. 
The following patients are considered at high 
risk of infective endocarditis: 
o Patients with a prosthetic valve or a 
prosthetic material used for cardiac valve 
repair; 

NA 4 5 5 4 SH3: According to CBIP, 
infective endocarditis prevention 
includes also cases of cardiac 
transplants with valve failure. 
This is not mentioned in the 
indications of this document.  
Reply: According to the 
guideline of the European 
Society of Cardiology (ESC), 
which was followed for the 
indications, prophylaxis in 
cardiac transplant recipients 

4 5 4 100% Accepted, but minor editorial 
changes indicated; The following 
sentence was added in section 
4.10.4: Prophylactic antibiotics are 
not indicated in cardiac transplant 
recipients who develop cardiac 
valvulopathy, in patients who had a 
coronary artery bypass graft, nor in 
patients who had coronary artery 
stents. 
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Recommendation(s) SH1 SH2 SH3 SH4 SH5 Comments Min Max N % 4 or 
5 

Decision (also taking into account 
proofreaders' comments) 

o Patients with a history of IE; 
o Patients with congenital heart disease: 
- Cyanotic congenital heart disease, without 
surgical repair, or with residual defects, 
palliative shunts or conduits; 
- Congenital heart disease with complete 
repair with prosthetic material whether placed 
by surgery or by percutaneous technique, up 
to 6 months after the procedure; 
- When a residual defect persists at the site of 
implementation of a prosthetic material or 
device by cardiac surgery or percutaneous 
technique. 

who develop cardiac 
valvulopathy, is not 
recommended. This was also 
confirmed in the folia of BCFI-
CBIB of 2014. This has been 
added in the scientific report and 
short report.  
SH2: Is antibiotic prophylaxis 
indicated in case of patients with 
coronary stents? 
Reply: No, antibiotic 
prophylaxis is not indicated in 
case of patients with coronary 
stents. This has been added in 
the scientific report and short 
report. 
 

Clinical practice guidance:  
In case antibiotic prophylaxis is provided, the 
following regimen is advised in adults: 
- A single dose of 2 g amoxicillin or ampicillin 
30 - 60 minutes before the dental procedure, 
or,  
- In case of penicillin allergy: 600 mg 
clindamycin 30 - 60 minutes before the dental 
procedure. 
In case antibiotic prophylaxis is provided, the 
following regimen is advised in children: 
- A single dose of 50 mg/kg amoxicillin or 
ampicillin 30 - 60 minutes before the dental 
procedure, or,  
- In case of penicillin allergy: 20 mg/kg 
clindamycin 30 - 60 minutes before the dental 
procedure. 

NA 5 5 5 5   5 5 4 100% No changes indicated 

Antibiotic prophylaxis in patients with orthopaedic joint implants 
The administration of prophylactic antibiotics 
in patients with an orthopaedic joint implant 
who undergo dental procedures, is not 
recommended. 

NA 4 5 5 4   4 5 4 100% No changes indicated 

Score 1: completely disagree, score 2: somewhat disagree, score 3: unsure, score 4: somewhat agree, score 5: completely agree 
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Appendix 13.2. Other stakeholders 
• Ad Scientific Report, section 1.2 & Short Report, section 1.2: In addition, 

locally delivered antimicrobials (e.g. in gels, root canal sealers, fibers, 
controlled-release products or ointments) were not considered, neither 
were antimicrobial molecules used with non-antimicrobial purposes 
(e.g. low-dose doxycycline). 

Comment: As this guideline intends to reduce antimicrobial resistance, 
it could be a missed opportunity not having considered locally delivered 
antimicrobials, although these are not available in Belgium. 

Reply: This was a choice that had to be made for pragmatic reasons: 
there was insufficient (wo)manpower to include also locally delivered 
antimicrobials. There are some locally delivered antimicrobials are 
available on the Belgian market. 

• Ad Scientific Report, section 1.3.1 & Short Report, section 1.3.1: e.g. to 
explain why antibiotics are not indicated in certain indications. 

Comment: Indicated and indications in the same phrase sounds 
redundant and contradictory in this phrase 

Editorial change: e.g. to explain why antibiotics are not indicated in 
certain situations. 

• Ad Scientific Report, section 2.3 & Short Report, section 2.2: In a 
following step, the research questions were further developed and the 
inclusion and exclusion criteria were defined using the PICO 
(Participants –Interventions – Comparator – Outcomes) framework (see 
Scientific Report, Appendix 3). 

Comment: Would it be an option do discuss in general the use in 
medically compromised patients? 

Reply: Guidelines like this one are intended for the general public at 
large. “Medically compromised patients” is a term that is used for an 
extremely various group of people; it is impossible to discuss these in 
general. In clinical practice, every health care provider has to reflect 

whether the patient in front of him can be treated as is indicated in the 
guideline. If the health care provider is convinced that this is not the 
case, he can e.g. contact the physician of the patient and discuss the 
optimal treatment pathway. This is also what is written in the Scientific 
Report, section 1.4 Statement of intent. 

• Ad Scientific Report, section 2.5.2 & Short Report, section 2.3: For all 
but one indication, the selection of records was done by two KCE 
researchers (of whom one dentist). 

Comment: Which one? 

Editorial change: For all but one indication (i.e. non-surgical treatment 
of aggressive periodontitis), the selection of records was done by two 
KCE experts (of whom one dentist). 

• Ad Scientific Report, section 2.10 & Short Report, section 2.5:  

Comment: It may be a semantic discussion, but for the interpretation of 
"strong" and "weak" recommendations the following wording is used: 
“Strong recommendation: Most individuals in this situation would want 
the recommended course of action, and only a small proportion would 
not. Formal decision aids are not likely to be needed to help individuals 
make decisions consistent with their values and preferences.” The 
guideline makes several strong recommendations not to use an 
antibiotic. I wonder to what extent the above formulation for a strong 
recommendation is a correct representation of reality; individuals who 
have not experienced any undesirable effects of antibiotic in the past 
may still be able to weigh up on an individual basis that the chance of 
an adverse effect on an individual basis is small and that they do not 
want to miss out on a potential positive effect (even if the evidence is 
lacking). There is probably a broader social interest here (antimicrobial 
resistance) in making a strong recommendation against the use of 
antibiotics, but this societal element is not included in the above 
description. 
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Reply: Whether a recommendation is strong or weak, depends on four 
factors: the available evidence, the benefit/harms ratio, the patient 
preferences and impact on resources. Given the important harms 
related to the intake of antibiotics, and given the fact that those were 
barely reported in the studies we included in the systematic reviews, a 
dedicated chapter was devoted to the adverse events associated with 
the use of antibiotics. Indeed for antibiotics, the harms are both on an 
individual level (direct adverse events) and a more long-term societal 
link (antimicrobial resistance), which can eventually negatively impact 
the patient. When balancing benefits and risk for the risks, both the 
direct adverse events and the antimicrobial resistance were considered. 
For the benefits, the evidence for most indications was low or very low. 
If the evidence suggested only minor or unclear (e.g. only proxy 
outcomes assessed) benefit from taking antibiotics, the 
recommendation was formulated in the sense of a weak 
recommendation. In case the evidence suggested no benefit or in case 
there was no evidence, the recommendation was formulated as a 
strong recommendation: antibiotics are not recommended. 

Editorial change: The above paragraph was added to section 1.1.  

• Ad Scientific Report, section 4.2 & Short Report, section 3.2: When 
antibiotics are considered in case of systemic involvement, the following 
regimen is an option: Amoxicillin 75 - 100 mg/body weight/day, three 
times a day for 5 days 

Comment: You should replace body weight by kg or precise (in kg) 

Comment: In order to avoid confusion and not having the daily dose 
administered 3 times daily: divided or administered in three doses 

Editorial change: Amoxicillin 75 - 100 mg/kg body weight/day, 
administered in 3 doses, for 5 days 

• Ad Scientific Report, section 4.4 & Short Report, section 3.4: When 
antibiotics are considered in case of systemic involvement, the following 
regimen is an option: Amoxicillin 500 mg, three times a day for 3 - 7 
days 

Comment: Difference with BAPCOC GL: Amoxicillin 3 days, if no 
improvement of symptoms after endodontic treatment: amoxiclav 3-7 
days 

Reply: The Clinical practice guidances are based on indirect evidence 
and expert consensus (they are not evidence based as the 
recommendations), hence there is no right answer to the optimal 
posology. Among the experts there was consensus that in severe cases 
3 days of antibiotic treatment may not be sufficient. On the other hand, 
all experts agreed that in case of no improvement of the symptoms, 
solely giving antibiotics with a broader spectrum is no good practice. In 
such cases further source control is indicated, hence the patient should 
consult his dentist again (who may consider to prolong the antimicrobial 
therapy or broaden the spectrum).  

Editorial change (text added to the footnote): This recommendations 
deviates from the BAPCOC guideline, which recommends “Amoxicillin 
3 days, if no improvement of symptoms after endodontic treatment: 
amoxiclav 3-7 days”. Among the experts there was consensus that in 
severe cases 3 days of antibiotic treatment may not be sufficient. On the 
other hand, all experts agreed that in case of no improvement of the 
symptoms, solely giving antibiotics with a broader spectrum is no good 
practice. In such cases further source control is indicated, hence the 
patient should consult his dentist again (who may consider to prolong 
the antimicrobial therapy or broaden the spectrum). 

• Ad Scientific Report, section 4.5 & Short Report, section 3.5 

Comment: The International Association of Dental Traumatology (IADT) 
has launched an update of its guideline.286 According to that 
document, the administration of systemic antibiotics is recommended in 
case of the replantation of an avulsed permanent tooth in combination 
with soft tissue wounds. In these circumstances, tetracycline is 
preferred over penicillin, because of its supposed anti-osteoclastic/anti-
resorptive properties.  
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Reply: The updated version of the IADT guideline does not include a 
methodological section, and can thus not be included as evidence in 
the current guideline. Three references are used to support the use of 
antibiotics: 1) Hammarstrom et al., 1986:287 a study in monkeys, 2) 
Sae-Lim et al., 1998:288 a study in dogs and 3) Andreasen et al., 
2006:289 a narrative review, in which you can read on page 85: 
“Several experimental studies have been carried out in dogs and 
monkeys to evaluate the effect of systemic or topical administration of 
antibiotics in preventing the negative consequences of bacterial 
colonization on the root surface and/or the pulp. A summary of these 
experiments has recently been published by Trope (2007). In clinical 
studies, no significant improvement in pulp and periodontal healing 
could be demonstrated.” Hence we can conclude: there is no need to 
adapt the conclusions nor to adapt the recommendations. 

• Ad Scientific Report, section 4.8 & Short Report, section 3.8: In order to 
reduce the number of (early) implant failures, the administration of 
preoperative antibiotics (i.e. a single dose of 2 gram of amoxicilline prior 
to surgery, if there is no known allergy) should be considered in case of 
dental implant placement. 

Comment: Is there a minimal required time recommended to administer 
the antibiotic prior to surgery? If yes it would be good to precise. 

Reply: In most studies the antibiotics were administered 1 hour before 
surgery, which we added to the recommendation. 

Editorial change: In order to reduce the number of (early) implant 
failures, the administration of preoperative antibiotics (i.e. a single dose 
of 2 gram of amoxicillin 1 hour prior to surgery, if there is no known 
allergy) should be considered in case of dental implant placement. 

• Ad Scientific Report, section 4.10 & Short Report, section 3.10: In case 
antibiotic prophylaxis is provided, the following regimen is advised in 
adults: A single dose of 2 g amoxicillin or ampicillin 30 - 60 minutes 
before the dental procedure 

Comment: Why is ampicillin mentioned in the part on prophylaxis and 
not in the part on treatment? It is currently not available in Belgium, 
though some guidelines include antibiotics that are not available. 

Reply: For consistency reasons, we copied the recommendations of the 
European Society for Cardiology (ESC), in which ampicillin is 
mentioned. As we do not know whether it may become available again 
on the Belgian market, we opted to keep it there. 

Editorial change: Under the clinical practice guidance the following was 
added: Source: European Society for Cardiology (ESC)5 

• Ad Scientific Report, section 4.10 & Short Report, section 5.1: 
Implementation  

Comment: Which guidelines/sources are mostly used by dental 
professionals? It’s a pity that this guideline is not harmonized with the 
BAPCOC guideline, though the main difference has been substantiated. 

Reply: We are not aware of any survey that assessed the use of 
guidelines among Belgian dentists. In the literature review we 
considered several guidelines for dental practice, but most were 
excluded based on the quality assessment (AGREE II). It is the aim of 
the KCE authors to harmonize this guideline with the BAPCOC 
guideline. To that end, BAPCOC has been invited as stakeholder from 
the very start of this guideline. Further steps will be taken to harmonise 
both guidelines.  

Comment: The implementation section refers to the implementation unit 
of the Evidence Based Practice network. Shouldn't the Federal Agency 
for Medicines and Health Products (FAGG – AFMPS) and the Belgian 
Centre for Pharmacotherapeutic Information (BCFI – CBIP) also be 
involved? 

Editorial change: The following sentences were added: In addition, the 
Belgian Centre for Pharmacotherapeutic Information (BCFI – CBIP) and 
the Federal Agency for Medicines and Health Products (FAGG – 
AFMPS) will be contacted to see how this guideline can be 
disseminated through their channels (e.g. website). Last, it will be 
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discussed with the Research, Development & Quality service of the 
National Institute for Health and Disability Insurance (RIZIV – INAMI), 
whether this guideline can be integrated in the following feedback to 
dentists. The feedback informs healthcare workers about their 
prescription behaviour; the feedback enables them to compare their 
own prescription behaviour with their peers. 

• General comment: Other points could be considered as well by making 
the guideline easy to consult, by improving adherence to the 
recommendations by feedback to prescribers, formation and peer 
education, by limiting the reimbursement of antibiotics 

Reply: Suggestions for dissemination and implementation are given in 
section 5 of the Short Report. There is no evidence that reducing the 
reimbursement of antibiotics will decrease prescription of antibiotics. It 
“hurts” the patient, not the prescriber. 

• General comment: Regarding the number of tablets, the main problem 
is the prophylactic use, requiring a single administration. The FAGG 
would be interested to hear how this is done in practice. (Gaat de patient 
voor de ingreep met een voorschrift naar de apotheker? Of gebeurt dit 
in het kader van urgentietroussen?) 

Reply: Performing a survey to investigate this aspect is beyond the 
scope of this guideline. 

• General comment: During the stakeholder meeting on the Belgian One 
Health action programme against antimicrobial resistance (November 
2019), it was discussed that dentists often prescribe (wrongly) 
spiramycin and the combination amoxicillin-clavulanic acid. Will this be 
addressed in the full document? I do notice that these specialities are 
not included in the guidelines, but I don't find a formal discouragement 
either. 

Reply: We cannot advice against the prescription of certain antibiotics 
as we have not assessed all possible indications in the dental office. 
Yet, for none of the 12 indications under study, the combination of 
amoxicillin and clavulanic acid nor spiramycin was suggested. 

• General comment: Is there a need for a loading dose? This has been 
suggested for amoxicillin and others. 

Reply: A loading dose is especially important for critically ill patients 
(e.g. sepsis). In the ambulatory setting, this is less important, and will 
rather unnecessarily complicate the guideline. 
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