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Introduction



Building a clinical trial from scratch 

• Like many of us, COVID 19 gave me 

some time to think and read

• Pick something fascinating – this 

enthusiasm has to sustain you

• In surgery we strive for technical 

perfection of what is. 

• In research and innovation we 

work on what will be.



Rationale

Two main diseases:

• Fuchs endothelial dystrophy (FECD) 80%

• Pseudophakic bullous keratopathy (PBK) 20% (Increase in IOL exchanges and multi surgery)



Evolution in corneal transplantation

.



A short history of corneal transplants



Question
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Domestic PK, DSEK, and DMEK Trends, 2015-2019 
     

 
 

Figure 3: The number of domestic PK, DSAEK, and DMEK procedures using tissue from U.S Eye 
Banks are shown monthly for the last five years. In this graph, PK appears constant, DSAEK is 
decreasing slightly, and DMEK is increasing. DMEK growth has been linear since 2015, similar to 
the growth profile of DSAEK starting in 2005. 
 

Table 5: Annual Domestic Endothelial Keratoplasty Numbers (2013 – 2019) 
 

 Domestic Surgery Use  2013  2014  2015  2016  2017  2018  2019  

Total Endothelial Keratoplasty 
Procedures  

24,987  25,965  27,208  28,327  28,991  30,336  30,650  

DSEK, DSAEK, DLEK Procedures  23,465  23,100  22,514  21,868  21,337  19,526  17,428  

DMEK or DMAEK Procedures  1,522  2,865  4,694  6,459  7,628  10,773  13,215  

PDEK          21  26  6  

Other EK          7  11  1  

 
 
Domestic Endothelial Keratoplasty numbers are shown above in Table 5.  The increased use of 
DMEK tissue has accounted for the increase in endothelial keratoplasty numbers since 2013 as 
DSAEK numbers declined slightly as DMEK numbers have risen since then. Collection of PDEK 
and other EK procedures started in 2017.  DMEK procedures increased 23% in 2019, compared 
to 41% increase in 2018 and 18% in 2017. DSAEK procedures declined 11% in 2019.  
 
Interestingly, there were 17,409 PKs, 17,428 DSAEK, and 13,215 DMEK procedures performed in 
the U.S. in 2019. As PK and DSAEK procedures decrease and DMEK increases, there will be likely 
be a similar number of all three procedures performed in 2020. 

Question



UT- DSAEK DMEK

Composition Endothelium, Descemet membrane and stoma Endothelium and Descemet membrane

Thickness Variable 70-200µm 10-15µm

Surgery Technically straightforward More difficult, longer learning curve

Complications Lower[10] Higher (rebubble or intervention)[10]

Endothelial Cell Density No difference No difference

BCVA Reported to be lower (disputed) Reported to be higher (disputed) 

Recovery time Slower Faster 

Cost of surgery ? ?

Donor tissue efficiency 1:1 donor: recipient. Possibility for split graft 1:2 donor: 

recipient.[11]

Rejection risk More donor APCs

7.9% rejection over 5 years [12]

Fewer donor APCs

2.5% rejection over 5 years [13, 14]

Pros and Cons



But hasn’t this been studied?

• Do your literature review.
• Three RCTs reported from 2019 and 2022 – US/UK/The Netherlands
• No pragmatic RCT design, cherry picking of cases, little inclusion of bullous 

keratopathy (n=1), small numbers, DSAEK procedure not reflective of “real 
world”



The Question

Which corneal transplantation technique, DSAEK or DMEK, provides the 
best clinical and patient reported outcomes in real-life patients in 

Belgium?

A pragmatic Clinical Trial



First – Get an Acronym

The Belgian Endothelial Surgical Transplantation of the Cornea Study:
The “BEST” Cornea Study



Building a consortium



Suddenly it gets real

.



The Belgian Endothelial Surgical Transplantation of the Cornea Study:
The “BEST” Cornea Study

KCE-201254: A Randomised Multicentric Parallel Group 

Pragmatic trial of Descemet Stripping Automated Endothelial 

Keratoplasty (DSAEK) versus Descemet Membrane Endothelial 

Keratoplasty (DMEK) in Corneal Endothelial Decompensation



Study Objectives

Primary endpoints

This study’s primary outcome is to report on the change in BCVA, represented in LogMAR units, 
compared with baseline at 12 months after DSAEK and DMEK. 

Secondary endpoints 

• Change in BCVA at 3 and 6 months between DSAEK and DMEK;

• Change in UCVA at 3, 6, and 12-months between DSAEK and DMEK;

• Change in refraction at 3, 6, and 12-months between DSAEK and DMEK;

• Proportion of patients to achieve 0.2 LogMAR visual acuity or less (i.e., better vision) at 3, 6, and 12 
months;

• Change in quality of life determined by the EQ-5D-5L questionnaire instrument at 3, 6, and 12 
months between DSAEK and DMEK;

• Change in vision related quality of life determined by the VFQ25 item questionnaire instrument at 3, 
6, and 12-months between DSAEK and DMEK;

• Endothelial Cell Count (ECC) between DSAEK and DMEK at 3, 6, and 12 months; 

• Change in Central Corneal Thickness from baseline (pachymetry) at 3, 6, and 12 months;

• Complications and adverse events between DSAEK and DMEK (e.g. iatrogenic glaucoma, primary 
graft failure, rebubbling etc). 



Adaptation for waiting lists



Flow Chart Overview of BEST Cornea



Developing a full protocol

Chief 
Investigator

Principal 
investigator 

Surgeons

Statistician

Data 
management 

and IT 
support

Data 
Monitoring

Corneal 
Banks and 

bankers
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Cornea Bank Collaboration
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TSC International Experts

Dr Silke Oellerich PhD
Head of R+D
Netherlands Institute for 
Innovative Ophthalmic Surgery 
(NIIOS)
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Head Corneal Research Group
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KCE proposal: The Belgian Endothelial Surgical Transplant of the 

Cornea

(BEST Cornea) Study - Proposed Surgical Sites

• 11 Surgical sites

• 14 Participating 

surgeons

• 4 Cornea banks 

collaborating

• CHU DSAEK

• UZA DMEK

• UZG and UZL 

observation 

and support



Postoperative Medications



Study Calendar



And the Trial Begins…

.



Clinical Trial Registration



Dashboard as of yesterday



That’s the study

• Many thanks for your attention
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