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VOORWOORD

Obesitas vormt voor Amerika een grotere bedreiging dan het terrorisme, stelde de
Amerikaanse minister van volksgezondheid in maart 2006. Er zijn inderdaad redenen tot
bezorgdheid als men vaststelt dat de prevalentie van obesitas in Westerse landen
epidemische proporties begint aan te nemen. Belgié is daarop geen uitzondering.

Men kan zich de vraag stellen of obesitas een ziekte is. Ernstige obesitas vormt, zoals
roken, een risicofactor voor toegenomen morbiditeit en mortaliteit. Een risicofactor
kan echter niet worden gelijkgesteld met een ziekte. Roken bijvoorbeeld wordt nergens
bestempeld als een ziekte.

Dit betreft geen semantische muggenzifterij. Het etiketteren van obesitas als een ziekte
geeft het een plaats binnen het medische paradigma. De rol van de medische
gemeenschap is niet langer beperkt tot het behandelen van diabetes, hypertensie,
dyslipedimia of andere co-morbiditeiten verbonden aan obesitas. Er is een uitbreiding
vast te stellen naar het behandelen van hun oorzaak; de oorzaak wordt de ziekte en zou
moeten worden behandeld, zelfs indien er geen co-morbiditeiten aanwezig zijn. Daarom
is er ook geen duidelijke begrenzing betreffendei welke graad van obesitas of
overgewicht nu precies een medische indicatie betreft. Deze problematiek stak
meermaals de kop op in dit HTA betreffende de behandelingen van obesitas.

De culturele idealen die momenteel in de Westerse samenlevingen heersen, leiden er
bovendien toe dat de vraag naar interventies die gericht zijn op gewichtsverlies indien er
medische indicaties zijn (geneesmiddelen dan wel chirurgische ingrepen) steeds meer
wordt gesteld door mensen met overgewicht wiens motivatie om te vermageren
voortvloeit uit esthetische redenen, afgezien van het feit of er daadwerkelijk medische
indicaties zijn.

Op die manier creéert de medicalisering van obesitas een gigantische afzetmarkt. Dit zet
commerciéle organisaties ertoe aan om te adverteren in tijdschriften zoals bijvb.
Cosmopolitan UK en op die manier de voordelen van bariatrische chirurgie in Belgié in
het licht te stellen. Vermageringsgeneesmiddelen die enkel op voorschrift verkrijgbaar
zijn worden intensief gepromoot naar artsen toe.

Oplossingen voor het obesitasprobleem vallen echter buiten het medische paradigma.
Zij kunnen worden gevonden in een multisectoriéle benadering, nl. het verbeteren van
de eetgewoonten en het aanmoedigen van fysieke activiteit. Maar - ziekte of niet -
obesitas leidt tot een grote lijdensweg en de medische wereld wordt hier onvermijdelijk
mee  geconfronteerd. @ De  vraag  stelt zich aldus hoe  effectief
vermageringsgeneesmiddelen, chirurgie of intensieve interventies zoals residentiéle zorg
voor obese kinderen zijn? Deze onderwerpen zijn het voorwerp van onderhavig
rapport.

Jean-Pierre CLOSON Dirk RAMAEKERS

Adjunct Algemeen Directeur Algemeen Directeur
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EXECUTIVE SUMMARY

Uit gezondheidsenquéte van 2004 blijkt dat bijna 13 % van de Belgische volwassenen
klinisch obees (Body Mass Index - BMI - >=30) en 0,9 % zwaar obees is (BMI >=40). De
prevalentie van obesitas is omgekeerd evenredig aan de socio-economische status
(gedefinieerd in deze enquéte als het niveau van opleiding). Bovendien is obesitas een
risicofactor voor verschillende gezondheidsproblemen, zoals diabetes en
cardiovasculaire ziekten.

De oplossing voor dit probleem op maatschappelijk niveau kan gevonden worden in een
multisectoriéle benadering die erop gericht is de voeding te verbeteren en fysieke
activiteit aan te moedigen. Dergelijke oplossingen vallen ver buiten het medische
paradigma. Een medische behandeling is echter ook een mogelijk antwoord. Hoewel
een verandering van levensstijl de belangrijkste behandeling van obesitas is en blijft,
worden farmacologische en chirurgische behandelingen steeds meer toegepast. Zij
vormen dan ook het voorwerp van deze studie. Er werd gebruik gemaakt van de
gestandaardiseerde methodologie voor health technology assessments om de klinische
effectiviteit en de kosteneffectiviteit te beoordelen om zodoende conclusies en
aanbevelingen te kunnen formuleren naar de Belgische beleidsmakers toe. Onderhavig
rapport bevat ook een analyse van de residentiéle zorg op lange termijn voor zwaar
obese kinderen in Belgié.

Farmacologische behandeling van obesitas

Enkel de geneesmiddelen verstrekt op voorschrift in Belgié in 2005 (orlistat en
sibutramine) en rimonabant — dat weldra beschikbaar zal zijn — werden in deze studie
behandeld. De behandeling met elk van deze geneesmiddelen werd — gekoppeld aan een
dieet — vergeleken met een placebobehandeling bij klinisch obese patiénten in grote
placebo-gecontroleerde randomised controlled trials met een looptijd van tenminste |
jaar. Praktisch al deze studies werden gesponsord door de farmaceutische industrie en
hadden een hoge uitvalratio (40 a 50 %). Een behouden gewichtsverlies van 10% van het
initiéle gewicht is een bescheiden, maar klinisch significante doelstelling voor elke
vermageringsbehandeling. Uitgaande van deze doelstelling werd voor elk
vermageringsgeneesmiddel het aantal te behandelen patiénten berekend, opdat één van
hen het vooropgestelde resultaat zou bereiken en/of behouden gedurende 2 jaar (één
jaar voor sibutramine), rekening houdende met de voordelen van een
placebobehandeling op zich (number needed to treat : NNT). Statistische precisie van
deze effectschatting wordt vermeld wanneer deze voorhanden was (95 %
betrouwbaarheidsinterval= 95 BI). Enkel orlistat is bij kinderen getest in een randomised
controlled trial gedurende één jaar.

Sibutramine (Reductil®): artsen dienen 3 tot 8 obese patiénten te behandelen, opdat
één van hen een gewichtsverlies van 10% zou bereiken en/of behouden na één jaar,
bovenop de voordelen van placebobehandeling (NNT: 3-8). NNT is 10 op I8 maanden,
maar de producent beveelt een behandeltijd van één jaar aan omwille van
veiligheidsredenen (verhoging van de bloeddruk en de hartslag).

Orlistat (Xenical®): artsen dienen 9 obese patiénten te behandelen, opdat één van hen
een gewichtsverlies van 10% zou bereiken en/of behouden na 2 jaar, bovenop de
voordelen van placebobehandeling (NNT: 9; 95% Bl 6-17). De behandeling met orlistat
gedurende vier jaar brengt geen ernstige risico’s met zich mee. Bij kinderen is het
gemiddelde verschil tussen de placebogroep en de groep behandeld met orlistat | BMI
punt; de klinische significantie van een dergelijk verschil is twijfelachtig.

Rimonabant (Acomplia®): artsen dienen || obese patiénten te behandelen, opdat één
van hen een gewichtsverlies van 10% zou bereiken en/of behouden na 2 jaar, bovenop
de voordelen van placebobehandeling (NNT: I1; 95% BI 7-25). Ernstige bijwerkingen
zijn frequenter in de behandelde groep (verschil in samengevoegd risico: 1%, 95 % Bl 0-3
%), maar dit verschil is niet statistisch significant. Het betreft hier een nieuw
geneesmiddel zodat het aantal studies en de duur ervan nog beperkt is. Zodoende
kunnen geen definitieve conclusies worden getrokken betreffende de veiligheid van het
geneesmiddel.
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Er is geen evidentie voorhanden dat deze 3 geneesmiddelen beter zijn dan effectieve
levensstijl interventies voor gewichtsverlies van patiénten met diabetes of bij de
preventie van diabetes bij patiénten met een gestoorde glucosetolerantie.

Voor elk van de aangehaalde geneesmiddelen is er evidentie dat gewichtsverlies niet
behouden blijft nadat de behandeling wordt stopgezet.

Er zijn nog geen gegevens gepubliceerd over de effectiviteit van deze geneesmiddelen
betreffende harde eindpunten, zoals cardiovasculaire aandoeningen of globale mortaliteit,
wat in feite de eindpunten bij uitstek zijn van medische behandeling. Vooraleer zulke
gegevens voorhanden zijn, kunnen deze geneesmiddelen niet worden beschouwd als een
chronische behandeling van obesitas.

Kosteneffectiviteitsanalyses van sibutramine en orlistat zijn allen door de farmaceutische
industrie gesponsord. Hun conclusies dat deze geneesmiddelen kosteneffectief zijn, kan
omwille van verschillende methodologische redenen niet als geldig worden beschouwd.
Eén van de redenen is dat de veronderstelling die gemaakt is over het gewichtsbehoud
na het stopzetten van de behandeling te optimistisch is en tegenstrijdig met de
gepubliceerde gegevens.

De markt voor deze geneesmiddelen is potentieel gigantisch (in Belgié werden in 2004
160.000 dozen sibutramine voorgeschreven en verkocht voor een behandeling
gedurende één maand). Veiligheidsoverwegingen zijn aldus van groot belang, aangezien
zeldzame, ernstige nevenwerkingen — te zeldzaam om ontdekt te worden in studies van
beperkte grootte en tijdsverloop — zich kunnen voordoen in een significant aantal
gevallen.

Bariatrische chirurgie

Hoewel er nog geen specifieke terugbetalingscodes en voorwaarden voor terugbetaling
bestaan in het Belgische sociale zekerheidssysteem wordt bariatrische chirurgie
wijdverspreid toegepast en terugbetaald. Meer dan 9000 terugbetalingen met codes
waarvan men kan aannemen dat ze worden gebruikt voor bariatrische chirurgie werden
door het RIZIV betaald in 2004 (+ 436 % vergeleken met 1995, + 33 % vergeleken met
de cijffers van 2003). Hospitalisatie voor bariatrische chirurgie (met uitzondering van
heropnames voor complicaties) kostten de sociale zekerheid minstens |5 miljoen euro
in 2003.

Er is voldoende evidentie dat bariatrische chirurgie effectiever is dan een niet-
chirurgische behandeling voor gewichtsverlies op lange termijn en het onder controle
houden van sommige co-morbiditeiten, in het bijzonder diabetes, bij ernstig obese
patiénten. Bariatrische ingrepen verschillen echter in grote mate voor wat betreft de
effectiviteit op lange termijn en de veiligheid, gaande van meer invasieve en meer
effectieve malabsorberende procedures (de huidige standaard is de Roux — en Y gastric
bypass) tot minder effectieve en invasieve restrictieve ingrepen (zoals gastric banding).
Er is een gebrek aan wetenschappelijke kennis op het vlak van bariatrische chirurgie.
Belangrijke vragen, zoals wat de beste procedure is, voor welke patiénten (in
overeenstemming met hun BMI, leeftijd, eetgewoonten, ..) blijven onbeantwoord. Er
zijn bovendien nog geen prospectieve gegevens voorhanden betreffende de impact van
bariatrische chirurgie op cardiovasculaire morbiditeit en algemene mortaliteit.
Bovendien biedt bariatrische chirurgie geen genezing van het onderliggende probleem,
maar blijft een langdurige chirurgische en medische follow-up alsook een levenslang
dieet noodzakelijk voor het welslagen van de interventie.

Laparascopic adjustable gastric banding (LAGB) is de meest frequent toegepaste
procedure in Belgié (58 % van de terugbetalingscodes voor bariatrische chirurgie in
2004). Het is ook de minst invasieve en gemakkelijker uit te voeren dan de andere
procedures. Bovendien is ze ook omkeerbaar. Toch zijn de effectiviteit en veiligheid op
lange termijn van LAGB slechts summier gedocumenteerd in de wetenschappelijke
literatuur en maakt de kostprijs van de band (1500-2400 euro) het een duurdere
interventie. Er is geen evidentie dat LAGB op lange termijn een gunstigere
risico/voordeel ratio heeft dan de meer gevestigde Roux -en-Y gastric bypass.



iv HTA Obesity KCE reports vol. 36A

Het principe “primum non nocere” moet in gedachten worden gehouden, zeker als men
een electieve chirurgische ingreep overweegt uit te voeren op een gezond lichaamsdeel.
De risico’s verbonden aan bariatrische chirurgie kunnen immers groot zijn. In
bevolkingsgebaseerde studies worden één jaar na gastric bypass tot 20% heropnames en
4,6% mortaliteit vermeld, en tot 24% nutritionele tekorten op langere termijn. Ook in
een aantal gevalstudies wordt een hoog percentage van heringrepen na gastric banding
gesignaleerd. Voor de meeste bariatrische interventies was een uitgesproken leercurve
terug te vinden, met een opmerkelijk lagere mortaliteit en morbiditeit vanaf [00
uitgevoerde operaties. In Belgié rapporteerde 75/108 (70%) ziekenhuizen die
bariatrische chirurgie uitvoeren minder dan 101 verblijven voor obesitas-chirurgie voor
2003, en 59/108 (55%) minder dan 51 verblijven.

Economische analyses ondersteunen in het algemeen de kosteneffectiviteit van
bariatrische chirurgie vergeleken met een conventionele behandeling, maar zijn vaak
beperkt door het gebrek aan data over de effectiviteit en veiligheid op lange termijn
voor sommige procedures. Bovendien is de vergelijkingsbasis (‘conventionele
behandeling’) vaak niet goed gedefinieerd in deze studies. Risico/voordeel ratio’s van
bariatrische chirurgie blijken in werkelijkheid ook minder gunstig te zijn dan in
gevalstudies gevoerd door gespecialiseerde teams, wiens gegevens worden gebruikt
voor het in kaart brengen van de kosteneffectiviteit.

De klinische criteria die worden teruggevonden in de meeste richtlijnen die bariatrische
chirurgie aanbevelen — BMI >= 40 of BMI >= 35 + co-morbiditeiten — zijn tot op zekere
hoogte arbitrair. Er is aangetoond dat bariatische chirurgie een effect heeft op vele co-
morbiditeiten (afhankelijk van het type interventie; puur restrictieve interventies zoals
LAGB zijn meestal minder effectief). Toch kunnen enkel ernstige co-morbiditeiten de
risico’s en de onzekerheden verbonden aan bariatrische chirurgie rechtvaardigen.

Bariatrische chirurgie bij patiénten onder de |8 jaar doet ethische vragen rijzen, is
uiterst experimenteel en zou enkel in uitzonderlijke situaties mogen worden uitgevoerd
door ervaren teams.

Er zijn geen gegevens voorhanden die het gerucht bevestigen of ontkennen dat
bariatrische chirurgie in Belgié vaak wordt uitgevoerd bij vrouwen omwille van
cosmetische redenen eerder dan omwille van medische indicaties (vooral het minder
invasieve gastric banding), maar het blijft een bestaand risico. Het is aan de Belgische
beleidsmakers om criteria te formuleren voor de terugbetaling van bariatrische
chirurgie teneinde dergelijke misbruiken tegen te gaan.

Residentiéle zorg voor obese kinderen in Belgié

Er zijn drie centra in Belgié (het Zeepreventorium in De Haan, Clairs-Vallons in
Ottignies, Porignot in Biez) die residentiéle zorg bieden aan chronisch zieke kinderen.
De totale capaciteit bedraagt 296 bedden, waarvan 196 (66 %) bestemd zijn voor zwaar
obese kinderen van schoolleeftijd. Het gezamenlijke jaarlijkse budget van de drie centra
in 2006 is 17,2 miljoen euro (meer dan 58.000 euro/bed/jaar). De gemiddelde
verblijffsduur voor obese kinderen is één schooljaar.

Een precieze beschrijving van de populatie die wordt opgenomen in deze centra (graad
van obesitas, comorbiditeiten, ...), van de interventies en van de uitkomsten bij vertrek
is niet mogelijk omdat er geen geanalyseerde gestandaardiseerde gegevens voorhanden
zijn (enkel Clairs-Vallons beschikte over één enkel rapport). Bij een niet-representatieve
steekproef van 47 patiénten na ontslag uit het Zeepreventorium, was de gemiddelde
aangepaste BMI (geobserveerde/ideale BMI of percentage surplus BMI) 175 % bij
toelating, 121% bij vertrek en 155 % anderhalf jaar na vertrek.

Er is nood aan een klinische follow-up van patiénten die dicht bij hun thuis wordt
georganiseerd en er is een gebrek aan een gestructureerd netwerk van eerste lijnszorg
die kan doorverwijzen.

In het huidige financieringssysteem is de financiéle toegankelijkheid van deze centra geen
probleem, aangezien de kost van een verblijf van 10 maanden voor de patiénten bijna
nihil is. In Belgié is de ambulante zorg voor obesitas duurder dan de residentiéle zorg.
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Er zijn geen gelijkaardige bevindingen teruggevonden in de wetenschappelijke literatuur.
Deze intensieve en dure benadering roept een aantal vragen op: (I) Wat is de
effectiviteit op lange termijn? Wordt het gewichtsverlies behouden na ontslag? Wegen
de potentiéle voordelen van het weghalen van de kinderen bij hun familie en hun
omgeving voor een dergelijke lange periode (intensieve zorgen, het drastisch breken
met slechte gewoonten) op tegen de potentiéle nadelen? (2) Levert een verblijf van 10
maanden een betere uitkomst op lange termijn dan een korter verblijf? (3) Hoe zou
men residentiéle zorg kunnen vergelijken met ambulante zorg, gesteld dat de financiéle
barriéres van de ambulante zorg zouden worden opgeheven?!

Legale aspecten van interventies die gericht zijn op gewichtsverlies

Vermageringsproducten en reclame: De wetgeving omtrent geneesmiddelen bevat
strenge restricties voor wat betreft reclame. Ondanks de nieuwe ruimere definitie van
het begrip geneesmiddel blijfft het nochtans mogelijk voor allerlei
vermageringsprodukten om zich te onttrekken aan de toepassing van de definitie en
aldus ook de strengere reglementering betreffende reclame.

Bariatrische chirurgie: Chirurgen hebben de wettelijke verplichting de patiént te
informeren voor de operatie en patiénten hebben het recht om informatie te krijgen
over de operatie vooraleer ze hun toestemming geven. Een schriftelijke toestemming is
niet wettelijk verplicht, maar verschillende redenen (zoals o.a. de levenslange
consequenties van de interventie) maken dat dit in het geval van bariatrische chirurgie
wel aan te raden is.

De wettelijke verplichting voor chirurgen om kwaliteitsvolle nazorg te garanderen is
ook van toepassing in het geval buitenlandse patiénten zich in Belgié laten opereren. Er
is echter geen precieze definitie van wat kwaliteitsvolle nazorg precies inhoudt in het
geval van bariatrische chirurgie. Bovendien zijn de regels die bepalen welke wetgeving
van toepassing is en welke jurisdictie er competent is in het geval van medische
aansprakelijkheid onduidelijk en zijn ze sterk afhankelijk van de individuele
omstandigheden. Dit dient te worden gezien in het kader van de toenemende
grensoverschrijdende gezondheidszorg binnen de Europese Unie. Aanbevelingen
betreffende gezondheidszorgcontracten tussen instellingen (bvb. tussen een
Nederlandse verzekeraar en een Belgisch ziekenhuis) bestaan op Europees niveau, maar
er is niets gereguleerd voor interventies tussen patiénten en commerciéle
gezondheidszorginstellingen. De toepassing van gelijkaardige aanbevelingen dient ook
hier te worden aangemoedigd.

Suggesties voor verder onderzoek

In Belgié lijkt de zorg voor obese patiénten geconcentreerd te zijn in hoog-
gespecialiseerde multidisciplinaire teams in secundaire of tertiaire settings. Geografische
en financiéle toegankelijkheid zijn een probleem. Een analyse van de organisatie van
gezondheidszorginstellingen en de financiering voor de behandeling van obesitas lag
buiten het opzet van deze studie. Desalniettemin is het nodig om de mogelijkheden
voor een benadering vanuit de eerste lijn te onderzoeken, om de rol van de
verschillende betrokken gezondheidszorgverstrekkers na te gaan, om de rol van
patiéntengroeperingen nader te bekijken en om een alternatief financieringssysteem
voor te stellen.
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Beleidsaanbevelingen
Farmacologische behandeling van obesitas

e De beschikbare evidentie is niet doorslaggevend genoeg om te beslissen dat
sibutramine, orlistat of rimonabant zou moeten worden terugbetaald door
de Sociale Zekerheid

e Sibutramine, orlistat en rimonabant zijn vermageringsgeneesmiddelen. Ze
zouden niet mogen worden voorgesteld als een chronische behandeling voor
obesitas.

e Artsen die deze vermageringsgeneesmiddelen voorschrijven dienen hun
patiénten erover te informeren dat gewichtsverlies gewoonlijk niet
behouden blijft nadat de behandeling is stopgezet.

Bariatrische chirurgie

Bariatrische chirurgie zou moeten worden terugbetaald door de Sociale Zekerheid
onder bepaalde voorwaarden.

e Terugbetaling moet worden beperkt tot patiénten met een BMI >= 40 of een
BMI >= 35 met gedocumenteerde, ernstige co-morbiditeiten (diabetes)

e De beslissing om te opereren moet genomen worden door een
multidisciplinair team

e Het beoefenen van bariatrische chirurgie moet strikt worden beperkt tot
“centres of excellence”. De minimum criteria zijn:

o Een follow-up op lange termijn met een gestandaardiseerd systeem
voor het rapporteren van de resultaten. Dit zou moeten worden
gerealiseerd via een verplicht register betaald met publieke middelen.

o Een minimum activiteitsgraad rekening houdende met de bestaande
studies omtrent de leercurve bij bariatrische chirurgie. Criteria zoals
gehanteerd in andere landen kunnen daarbij als nuttige voorbeelden
dienen.

o Beschikbaarheid  van  georganiseerde  en  gesuperviseerde
ondersteuningsgroepen

e Bariatrische chirurgie bij patiénten jonger dan |8 jaar moet worden beperkt
tot één of (om redenen van geografische spreiding) maximum twee
ziekenhuizen in Belgié

e Belgische op consensus gebaseerde praktijkrichtlijnen voor bariatrische
chirurgie dienen te worden uitgewerkt (aanbevelingen voor peri-operatieve
zorg en klinische paden, precieze indicaties voor elk type van bariatrische
interventie, aanbevelingen voor de follow-up na bariatrische chirurgie).
Hierbij dienen alle betrokken zorgverleners te worden betrokken, niet
alleen de chirurgen.

e De erelonen van de chirurgen dienen evenredig te zijn aan de
moeilijkheidsgraad en de operatietijd van elk type van bariatrische chirurgie

Residentiéle zorg voor obese kinderen

o De effectiviteit op lange termijn van residentiéle zorg voor zwaar obese
kinderen moet worden onderzocht via een prospectieve studie in de 3
centra. Randomisatie van patiénten voor een lange (10 maanden) of een
korte behandelingsperiode (bijvb. 3 maanden) moet worden overwogen.

e Ondertussen zouden de RIZIV conventies voor residentiéle zorg een
verplichting moeten voorzien om een gestandaardiseerd jaarlijks rapport op
te stellen. De inhoud ervan zou moeten worden vastgesteld door de centra
zelf samen met experten op het vlak van obesitas.
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e Een paar pilootcentra die voorzien in ambulante zorg voor zwaar obese
kinderen zouden moeten worden geselecteerd en gefinancierd via een
conventie, met de verplichting dat zij deel uitmaken van een
onderzoeksprotocol teneinde hun effectiviteit op lange termijn te evalueren.

e Deze studies dienen te gebeuren onder de verantwoordelijkheid van een
wetenschappelijk team met doorgedreven epidemiologische expertise.

e De financiering dient binnen de vijf jaar te worden geherevalueerd op basis
van de resultaten van de studies.

Legale aspecten

o Specifieke wetgeving met betrekking tot reclame voor
vermageringsproducten (zoals het verbod op voor — en na foto’s en
getuigenissen van patiénten) en meer proactieve controle van reclame is
nodig.

e Voor het uitvoeren van bariatrische chirurgie dient geschreven toestemming
te worden bekomen van de patiént. De inhoud van de informatie moet
worden gedefinieerd door professionele organisaties in Belgié.

¢ Gezondheidszorgcontracten tussen Belgische en buitenlandse instellingen
zouden de Europese aanbevelingen moeten volgen.

Verder onderzoek

e Verder onderzoek betreffende de organisatie en de financiering van
gezondheidszorginstellingen voor de behandeling van obesitas, voornamelijk
op het niveau van de primaire zorg, is nodig
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BACKGROUND
EPIDEMIOLOGY OF OBESITY
Definition
Adults

Obesity can be defined simply as the disease in which excess body fat has accumulated to such an
extent that health can be adversely affected. However, the amount of excess fat, its distribution
within the body, and the associated health consequences vary considerably between obese
individuals'.

The prevalence of overweight and obesity is commonly assessed by using body mass index (BMI),
defined as the weight in kilograms divided by the square of the height in metres (kg/m2 ). BMI
provides the most useful, albeit crude, population-level measure of obesity. The classification,

proposed by WHO (see Table 1), relates BMI to the risk of disease. These markers provide

common benchmarks for assessment, but the risks of disease in all populations can increase
progressively from lower BMI levels'.

Table 1. Classification of adults according to BMI°. From WHO'

Classification BMI Risk of comorbidities
U . < 18.50 Low (but risk of other clinical problems
nderweight -
increased)
Normal range 18.50-24.99 Average
Overweight >=125.00
Pre-obese 25.00 —29.99 Increased
Obese class | 30.00 — 34.99 Moderate
Obese class 2 35.00 - 39.99 Severe
Obese class 3 >=40.00 Very Severe

* These BMI values are age-independent and the same for both sexes. However, BMI may not
correspond to the same degree of fatness in different populations due, in part, to differences

in body prg,

n 2.3.2). The table shows a simplistic relationship between BMI

and the risk of comorbidity, which can be affected by a range of factors, including the nature
of the diet, ethnic group and activity level. The risks associated with increasing BMI are
continuous and graded and begin at a BMI above 25. The interpretation of BMI gradings in
relation to risk may differ for different populations. Both BMI and a measure of fat distribution
(waist circumference or waist : hip ratio (WHR)) are important in calculating the risk of obesity
comorbidilies.

Very severe obesity is also called ‘morbid obesity’.

Obesity has reached epidemic proportions globally. While genes are important in determining a
person's susceptibility to weight gain, energy balance is determined by calorie intake and physical
activity. Thus societal changes and worldwide nutrition transition are driving the obesity
epidemic. Diets high in complex carbohydrates have been replaced by more varied diets with a
higher proportion of fats, saturated fats and sugars. At the same time, moves towards less
physical activity can be attributed to large shifts towards less physically demanding work, the
increasing use of automated transport, technology in the home, and more passive leisure
pursuits.
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1.1.1.2

1.1.2.1

Children

For children, BMI varies from birth to adulthood, and is different between boys and girls. The
interpretation of BMI values in children and young people depends on BMI population reference
values, using cut-off points in the BMI distribution. There is no reference obesity values in
Belgium. Therefore it is necessary to refer to the international definitions.

The American Academy of Pediatrics recommends 95t centile of BMI for age and sex as cut-off
points to identify obesity. The National Center for Health Statistics (NCHS) displays BMI

percentile curves by age and sex?.

The Scottish Intercollegiate Guidelines Network (SIGN) recommends, for clinical use, the 98t
centile of the UK 1990 reference chart for age and sex as BMI cut-off points to define children
obesity. For epidemiological purposes, the 95t centile should be used*.

Cut-off points for BMI have recently been proposed at international level by the International
Obesity Task Force (IOTF)°. For wider international use, the reference population was obtained
by averaging different survey results from several countries (Brazil, Great Britain, Hong Kong, the
Netherlands, Singapore and the United States). This last definition was used in the Health
Interview Survey and in the National Food Consumption Survey made in Belgium.

Morbidity and mortality associated with obesity

Adults

Overweight and obesity lead to adverse metabolic effects on blood pressure, cholesterol,
triglycerides and insulin resistance.

The non-fatal, but debilitating health problems associated with obesity include respiratory
difficulties, chronic musculoskeletal problems, skin problems and infertility. Chronic overweight
and obesity contribute significantly to osteoarthritis, a major cause of disability in adults2.

The more life-threatening problems fall into four main areas: cardio-vascular diseases; conditions
associated with insulin resistance such as type 2 diabetes; certain types of cancers, especially the
hormonally related and large-bowel cancers; and gallbladder disease. The likelihood of developing
type 2 diabetes and hypertension rises steeply with increasing body fatness. Raised BMI also
increases the risks of cancer of the breast, colon, prostrate, endometrium, kidney and
gallbladder?.

Various methodological issues arise when trying to estimate mortality associated with obesity,
like the need to adjust for various confounders, to account for variation by age in the relation of
body weight to mortality, and to account for secular trends. Several studies on obesity-associated
mortality have been challenged on methodological grounds®.

In a large, population-based study recently published, only higher levels of obesity (BMI > 35)
were significantly associated with an increased mortality risk®. An analysis of secular trends in the
United States has shown that cardiovascular risk factors have declined at all BMI levels in the US
population, but, except for diabetes, the decline appears to be greater at higher BMI levels’.
These findings are consistent with the increases in life expectancy in the United States and with
the declining mortality rates from ischemic heart disease ¢ — despite rising numbers of obese
people.

The net result of these phenomena may be a population that is, paradoxically, ‘more obese,
diabetic, arthritic, disabled, and medicated, but with lower overall cardiovascular risk’’. Obesity
appears to be more strongly related to morbidity, disability, and quality of life, than to mortality®.
However some argue that a redefinition of obesity based on waist-to-hip ratio instead of BMI
would increase the estimate of myocardial infarction attributable to obesity in most ethnic
groups’.

Metabolic syndrome: Abdominal obesity is frequently associated with a cluster of risk factors for
coronary heart disease and type 2 diabetes. This cluster is named metabolic syndrome and its
components are insulin resistance (with or without glucose intolerance), atherogenic dyslipidemia
(raised triglycerides, low HDL-cholesterol and presence of small LDL particles), high blood
pressure, and prothrombotic and proinflammatory states'®: !, Several definitions of the metabolic
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syndrome have been proposed (NCEP-ATPIl, IDF), but all include insulinresistance,
hypertension, dyslipidemia and central obesity. According to these definitions, diagnosis of
metabolic syndrome is established when three or more of these risk factors are present.
Although recognition of the metabolic syndrome serves undoublty to focus attention to patients
at particularly high risk of heart disease and diabetes, controversy still exists about the common
underlying pathological process ', Furthermore, it still unclear whether the combination of
these risk factors confers a risk that is different from the sum of the each. Finally, in the absence
of specific treatment, the treatment of the metabolic syndrome does not differ from the
treatment of its individual components.

Table 2. NCEP-ATPIII* definition of the Metabolic Syndrome (IDF definition**)

RISK FACTOR DEFINING LEVEL
Abdominal obesity (waist circumference)
men > 102 (94)* cm
women > 88 (80)* cm
Triglycerides > 150 mg/dl
HDL-Cholesterol
men < 40 mg/d|
women < 50 mg/d|
Blood pressure > 130/85 mmHg
Fasting glycemia > 110 (100)* mg/dl

*National Cholesterol Education Programme-Adult Treatment Panel
** International Diabetes Federation

[.1.22 Children

What follows is a summary of the SIGN review?, where detailed references and assessment of
evidence levels can be found.

There is good evidence of an association between childhood obesity and cardiovascular and other
risk factors. The main cardiovascular consequences of childhood obesity that occur during
childhood are sub-clinical coronary artery disease and atherosclerosis. Several cardiovascular risk
factors have been shown to be associated with childhood obesity: increased blood pressure,
adverse lipid profiles, adverse changes in left ventricular mass, hyperinsulinaemia. Cardiovascular
risk factors in children and adolescents are also related to central adiposity and a family history of
coronary artery disease. Childhood obesity is also associated with significant ‘clustering’ of
cardiovascular risk factors (where clustering is defined as the strong tendency for obese children
to have more than one cardiovascular risk factor).

Obese children are more likely to show evidence of psychological distress than are non-obese
children and the effect is greater for girls than boys. Obesity in childhood and adolescence is also
associated with poor self-esteem, being perceived as unattractive, depression, disordered eating,
bulimia and body dissatisfaction. Psychosocial distress and psychiatric disorders in children may be
more associated with parental psychological/psychiatric problems than the child’s own BMI, age
or sex.

Obesity in childhood is associated with a number of potential comorbidities: the risk of
developing asthma and the exacerbation of pre-existing asthma, abnormalities of foot structure
and function, and increased risk of type | diabetes.

[.1.3 Obesity in Belgium: available data

Data of prevalence available in Belgium come mainly from the Health Interview Survey (HIS)
organised by the Scientific Institute of Public Health every three years (1997-2001-2004)'>-!7,
Information on health is systematically collected by interviews (without examination) of a
population representative sample.

The BMI is based on self-reported weight and height. It could lead to an underestimation of the
weight and an overestimation of the size and finally to a BMI underestimation.
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1.1.3.1

Some other results are extracted from the National Food Consumption Survey and they present
the proportion of some diseases linked to obesity!'8.

Other surveys on obesity exist like the Panel Studie Belgishe Huishouden (PSBH, universiteit
Antwerpen)!?, the Belstress Study (UG, ULB)20. The results of these studies are not presented in
this report as the first study does not present precise statistics but only graphics and the second
one is not representative of the Belgian population.

Obesity of the adults

Table 3 summarises data of prevalence of overweight and obesity of the adults (>18 years)

coming from the Health Interview Survey (IPH). The prevalence of obesity of the adults
increases slightly over the period 1997-2004. The rates, standardised in function of demographic
characteristics (age and sex), increases very slightly between 1997 and 2004. Less than one
percent of the population is concerned by morbid obesity. The prevalence of overweight
increased between 1997 and 2001 and slightly decreased between 2001 and 2004. In 2004, about
44% of Belgians present an excess of weight.

Table 3. Prevalence of overweight and obesity (%)— Health Interview Survey —

Adults (18+)— Trends 1997 to 2004

1997 2001 2004
Nb interview 8071 9391 10318
BMI categories
Overweight [25; 30[ 30.5 324 314
Obesity grade | [30; 35[ 8.6 9.5 9.6
Obesity grade 2 [35; 40[ 1.7 2.1 22
Morbid obesity >= 40 0.5 0.6 0.9
Total of obesity (BMI >= 30) 10.8 12.2 12.7




12 HTA Obesity KCE reports vol. 36

Table 4 shows the distribution by age and education level.

Table 4. Prevalence BMI>=30 (%) according to sex, age and education level —
Adults (18+)— Health Interview Survey 2004

men women total

Total 1.9 13.3 12.7
Age categories

18-24 1.0 5.0 29
25-34 49 8.6 6.9
35-44 13.2 9.9 1.6
45-54 14.2 15.0 14.5
55-64 21.6 20.8 21.2
65-74 15.0 21.7 18.9
>=75 1.9 13.0 12.4
Education level

Primary or no degree 14.2 23.1 19.1
Secondary inferior 20.0 17.1 18.5
Secondary superior 1.9 13.5 2.7
Superior education 78 6.9 7.3

The National Food Consumption Survey reveals that in case of obesity the proportion of cardiac
disease is multiplied by .5, the proportion of hypertension by 4, the proportion of
hypercholesterolemia by 2 and the proportion of diabetes by 7.5'8.

1.1.3.2 Obesity in childhood

Table 5 shows the prevalence of obesity among young people (2-17 years) '>-!7. The results
concerning children less then 6 years old must be interpreted with caution as the number of
cases is low. The increase of obesity seems more important for boys. There is less obesity
among children when the parents have a higher level of education.
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Table 5. Prevalence of obesity (IOTF reference) (%)— Childhood (2-17 years) —

Health Interview survey

1997 2001 2004
N 1604 1852 1647
Total 4.7 5.0 54
Age categories
2-5 years 4.8 8.8 10.6
6-12 years 6.7 6.5 5.6
13-17 years 23 1.9 3.3
Sex
Boys 4.5 5.1 7.1
Girls 4.9 4.9 3.7
Highest educational level within the
household
Primary or no degree 19.1 10.3 10.4
Secondary inferior 4.4 6.5 10.2
Secondary superior 3.9 5.5 3.8
Superior education 2.6 3.2 4.7

1.2

PREVENTION OF OBESITY

Both sides of the energy balance equation must be tackled, so that people can “move a little
more, eat a little less”. The necessary changes are small: 90% of obesity in the United States could
be abolished by walking an extra 2000 steps a day and reducing intake by 0.418M) per day. These
changes are well within the range of day to day variability in activity and diet and are potentially
achievable and sustainable by large numbers people 2'.

Faced with a ‘global epidemic’, the World Health Organisation (WHO) has proposed a ‘Global
strategy on diet, physical activity and health’ 22. This strategy emphasises a truly multisectoral
approach to improve diet and encourage physical activity. We summarize here some of the main
issues.

Education, communication and public awareness: a basis for action is provided by public
knowledge and understanding of the relationship between diet, physical activity and health, of
energy intake and output, and healthy choice of food items.

On the ‘diet’ side, this strategy recommends regulating food advertising, and food labelling.
Indeed food advertising affects food choices and influences dietary habits; and consumers require
clear information on the content of food items in order to make healthy choices. Food,
agricultural, and fiscal policies should promote food products consistent with a healthy diet, for
instance including measures to encourage the reduction of the salt content of processed foods,
the use of hydrogenated oils, and the sugar content of beverages and snacks.

On the physical activity side: public policies and legislation have an impact on opportunities for
physical activity, such as those concerning transport, urban planning, education, labour, social
inclusion, and health-care funding related to physical activity. For instance transport policies
should make available accessible and safe alternatives to motorised transport. An enabling
environment with supportive infrastructure should be set up to increase access to, and use of,
suitable facilities.
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School policies and programmes should support the adoption of healthy diets and physical
activity.

Health-care providers, especially for primary health care, but also other services (such as social
services) can play an important part in prevention. Routine enquiries as to key dietary habits and
physical activity, combined with simple information and skill-building to change behaviour, taking a
life-course approach, can reach a large part of the population and be a cost-effective intervention.

TREATMENT OF OBESITY

The main scope of this report is the pharmacotherapy and surgical therapy of obesity. However,
in order to fully understand the problem of obesity and its treatment, an overview of the
literature about non drug and non surgical treatment of obesity is necessary. To evaluate the
effectiveness of this treatment, it is important to establish criteria for successful treatment.
Defining a clinically useful outcome might be individualized for each patient and therefore could
involve a range of endpoints, such as amount of weight loss, amount of sustained weight loss,
improvement in obesity-related morbidity, and improvement in quality of life. These endpoints
are discussed in the first part of this chapter. Since the relation between weight loss and long
term mortality is controversial, a separate part is devoted to this problem at the end of this
chapter.

This rapid review of the literature was carried out by a computerized search of Medline and the
Cochrane library, using “obesity”, “obesity treatment”, “mortality”, and “weight loss” as
keywords. The search was supplemented by a hand search of selected journals and consultation
with experts in obesity research. Only relevant studies published between 2000 and 2006 were
included. However, some pertinent studies published before 2000 were also included. Where
available, only systematic reviews, randomized controlled trials, or high-quality observational
studies were included.

Clinical endpoints for obesity treatment

Weight loss

Although body fat loss represents an obvious endpoint for obesity treatment, the available
techniques to measure it, such as bioelectrical impedance, dual-energy x-ray absorptiometry, and
total body water immersion, are impractical to use routinely. Therefore, surrogate markers such
as decrease in body weight or body mass index (BMI) — which has a stronger correlation with the
body fat mass than body weight alone — are more commonly used in clinical practice 23. A meta-
analysis showed that this correlation between percent body fat and BMI is different among
different ethnic groups 2%. As a consequence, the definitions of BMI cut-off points for obesity
need to be population-specific.

A reasonable and clinically significant goal for many patients is to lose 10% of body weight in the
first 6 months of treatment 2°. The rationale for this initial goal — which in fact is based on
international consensus — is that even moderate weight loss can significantly decrease the severity
of obesity-associated risk factors 26-28,

As an alternative to weight loss, percentage of excess weight loss is a frequently used outcome
measure, in particular to assess the effectiveness of bariatric surgical procedures 2°. This is
calculated with the formula: percentage of excess weight loss = (weight loss/excess weight) x 100,
where excess weight = body weight — ideal weight. However, no evidence was found on the
correlation between excess weight and body fat mass.

Waist circumference

Observational studies demonstrated that the waist-to-hip ratio and waist circumference — both
surrogate markers of the abdominal fat mass — are better predictors than BMI of obesity-related
metabolic disorders 3% 3'and cardiovascular diseases °. It is an international consensus that men
with a waist circumference greater than 102 cm and women with a waist circumference greater

than 88 cm are at increased risk for metabolic diseases 25.
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1.3.1.3 Weight maintenance or rate of weight regain
Once the goal of weight loss has been achieved, maintenance of this body weight becomes a
major challenge. For this reason, outcome may be assessed in terms of percentage of patients
maintaining 80% of their initial weight loss 32. A decrease of 10% of body weight sustained for
more than | year is also sometimes considered as a successful weight loss 33. However, these
outcomes are not based on solid evidence, and therefore rather arbitrary. Above this, some
patients may not be able to achieve sufficient weight reduction, and prevention of weight gain
then becomes a major objective.
1.3.1.4 Obesity-related morbidity
Obesity is a public health concern because of its associated comorbidities, such as diabetes,
hypertension, dyslipidemia, and sleep apnea syndrome. The benefit of obesity treatment can be
assessed by evaluating the improvement (i.e. decreased incidence, improved metabolic control or
recovery) of these medical complications 27> 3% 33, Because most of the obesity-related
complications are cardiovascular risk factors, decrease in cardiovascular events, such as
myocardial infarction or revascularisation procedures, can be relevant clinical endpoints 3°.
1.3.1.5 Health-related quality of life
Health—related quality of life can be dramatically impaired depending on comorbidities, degree of
obesity and disturbances in eating behaviour 3¢, Standardized health-related quality of life
measures, such as the SF-36 questionnaire do exist.
1.3.1.6 Conclusion
A variety of clinical endpoints can be used to measure the effects of weight loss therapy (Table
6 ). However, few of these endpoints are based on solid evidence.
Table 6. Overview of clinical endpoints of obesity treatment.
End Points Expression Units
Weight loss Weight loss % (kg)
Proportion of patients with weight loss > 10% %
Decrease in body mass index kg/m?2
Percentage of excess weight loss %
Decrease in visceral Waist circumference cm
adiposity
Weight maintenance Proportion of patients who have maintained 80% | %
of the weight loss
Proportion of the weight loss maintained | year %
after nadir of weight loss
Decrease in morbidity Diabetes mellitus HbAc, incidence
Hypertension mmHg, incidence
Dyslipidemia: raised triglycerides, low HDL- mg/dl, incidence
cholesterol
Health-related quality of life | SF-36 questionnaire

1.3.2

Non pharmacological and non surgical treatment

The non pharmacological and non surgical treatment of obesity typically encompasses three
cornerstones, frequently grouped by the term ‘lifestyle modification’ diet, exercise, and
behavioural therapy. These three interventions ask for an active participation of the obese
patient, and often need actions to promote compliance.
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Lifestyle interventions

Dieting approach

A diet can be constituted of a calorie restriction, ranging from a moderate restriction to
starvation. Above this, a diet can be characterised by a modification of its content or
macronutrient composition (e.g. low-fat, low-carbohydrate, high-fat). Both are different
approaches with different outcomes, and thus need a separate discussion.

Degree of caloric restriction

The classification into (moderately) low-calorie and very-low-calorie diets is rather arbitrary and
heterogeneous across studies 37-3°. However, most authors agree on the fact that a diet below
800 kcal/24h is a very-low-calorie diet. For pragmatic reasons, only low-calorie and very-low-
calorie diets are discussed.

(Moderately) low-calorie diets

A 500 to 1000 kcal/day deficit is needed to achieve a 0.5-1.0 kg weight loss per week “O.
Common energy levels of (moderately) low-calorie diets range from 1200 to 1800 kcal. Calories
can be reduced by changing energy density and/or food portions.

The National Institutes of Health reviewed 34 randomized controlled trials to assess the efficacy
of low calorie diets for lowering body weight. It was concluded that low-calorie diets can lower
body weight by an average of 8% during a period of 3-12 months*?. Ayyad et al. identified a 18%
success rate — defined as maintenance of all weight (100%) initially lost (or further weight
reduction) or maintenance of at least 9 to || kg of the initial weight loss — of conventional diet
(800 — 1800 kcal/24h).

Low calorie diets that use a meal replacement strategy (I or 2 meals substituted with a
commercial fortified product containing about 200 kcal, e.g. Modifast) induced greater weight loss
at | year (7-8%) compared with the traditional low calorie-diets without meal replacements (3-
7%) 4.

Very-low-calorie diets

Clinic- or hospital-based programs sometimes use very-low calorie-diets (VLCD) requiring close
medical supervision. Few randomized controlled trials compared VLCDs to control treatment 38,
The one RCT identified by Avenell et al. produced a weighted mean difference weight change of -
134 kg at 12 months compared to control 38, However, VLCD did not appear superior
compared to conventional diet 37. Nevertheless, in a systematic review of US studies on
structured weight-loss programs, VLCDs produced significantly more weight-loss maintenance
than conventional diets #2. These findings are in contrast to those reported by Wing et al., who
found a regain of 35-50% of the weight loss in the year following treatment discontinuation in
patients treated with VLCDs “43. However, caution is warranted interpreting these results, since
they are of pure observational nature.

Content of diet

Numerous popular diets have been released, each with their specific macronutrient composition.
The rationale of these diets is that this macronutrient composition plays a major role in inducing
weight loss irrespective of the calories content. Only the low- carbohydrate and low-fat diets are
discussed below since they are the most frequently studied.

Low-carbohydrate diets

Low-carbohydrate diets are characterized by a large proportion of energy intake from protein
and fat. The Atkins diet — a commercial and very popular low-carbohydrate diet — was found not
to be superior compared to well-balanced low-fat hypocaloric diets 44. However, a very recent
meta-analysis of randomized controlled trials found higher weight loss with low-carbohydrate
diets than with low-fat diets after 6 months (weighted mean difference -3.3 kg; 95% Cl -5.3 to -
1.4 kg) 4. This weight loss was accompanied by a potential unfavourable change in lipid profile.

Low-fat diets

A recent Cochrane review showed that low-fat diets are no better than calorie-restricted diets in
achieving long term weight loss in obese and overweight persons #¢. However, an earlier meta-
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analysis of ad libitum low-fat diets without intentional restriction of energy intake showed an
increased weight loss of about 3kg compared to control intervention 4/. The same authors
recently showed that a hypoenergetic low-fat diet produced similar mean weight loss compared
to a hypoenergetic high-fat diet 8, However, the low-fat diet resulted in more subjects losing
>10% of initial body weight and had fewer dropouts. Similarly, a low—fat eating pattern
emphasizing fruits, vegetables, and grains prevented further weight gain in postmenopausal
women, according to the Women’s Health Initiative Dietary Modification Trial 3°. Finally,
according to a recent review of weight-reducing diets, low fat diets produced significant weight
losses up to 36 months, and improved obesity-related comorbidities at 12 months 38,

Exercise

In a recent systematic review, diet associated with exercise produced a 20% greater initial weight
loss than diet alone (13 kg vs. 9.9 kg, P=0.063) 4°. The combined intervention also resulted in a
20 % greater sustained weight loss after | year (6.7 kg vs. 4.5 kg, P=0.058). Furthermore, adding
exercise to diet, or to diet and behavioural therapy, was associated with improved weight loss for
up to 36 months and improvements in HDL, TGs and blood pressure 0. However, a systematic
review on the effect of physical activity on weight regain showed heterogeneous and modest
results >'.

Recently, two randomized controlled trials showed that a lifestyle-modification program including
an important amount of exercise therapy was able to reduce the risk of type 2 diabetes by 58% in
patients with impaired glucose tolerance 27> 28, These trials support the results of an earlier
Chinese trial *2.

Behavioural Therapy

The purpose of behavioural therapy is to help patients identify and modify their eating and
physical activity habits that contribute to their obesity. Adding behavioural therapy to diet, or to
diet and sibutramine together, was found to improve weight loss for up to 18 months *°. When
psychological interventions, particularly behavioural and cognitive-behavioural strategies, were
combined with a diet/exercise approach and compared with diet/exercise alone, the combined
intervention resulted in a greater weight reduction (-4.9 kg 95% Cl —7.3 to —2.4) among
overweight or obese adults 3.

Interventions to promote compliance

The ultimate goal of any diet is to maintain the weight loss at long term. In this respect, the
results of all weight loss therapies have been disappointing. Most of the weight is regained after 5
years, regardless of what therapies are employed 38. However, the literature on long term follow-
up (3-14 years) of dietary treatment shows a possible adjuvant effect of group therapy, behaviour
modification and active follow-up 3. Indeed, diet combined with group therapy lead to better
success rates (median 27%) than diet alone (median 15%). Active follow-up was generally
associated with better success rates than passive follow-up (19% vs. 10%). Conventional diet
seemed to be most efficacious in addition with group therapy, whereas VLCD apparently was
most efficacious if combined with behavioural therapy and active follow-up.

Providing weight loss therapies through structured programs can add to the adherence to these
therapies. A recent meta-analysis of 29 US trials of long term weight loss maintenance indicated
that weight loss maintenance 4 or 5 years after a structured weight loss program averages 3.0 kg
or 23% of initial weight loss, representing a sustained reduction in body weight of 3.2% 42.

With the exception of the Weight Watchers, the major commercial and self-help weight loss
programs were not yet evaluated in randomized controlled trials °4. Of 3 randomized controlled
trials of Weight Watchers, the largest reported a loss of 3.2% of initial weight at 2 years.

Conclusion

Much remains to be learned about how to implement dietary, physical activity, and behavioural
interventions designed to achieve weight loss and weight control in the long term. Since only few
interventions showed significant effects in terms of weight maintenance and prevention of weight
regain, obesity research should specifically address this problem.
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Weight loss and long-term mortality

While many studies showed an improvement in several obesity-related risk factors with voluntary
weight loss > 2728 only limited data coming from observational studies support the notion that
intentional weight loss reduces total mortality >¢. This may be especially true for certain
subgroups, such as individuals with diabetes °’. However, some studies suggested an increased
mortality risk associated with intentional weight loss °® %, while others showed no association
for certain subgroups 0. A major shortcoming in most of these observational studies is the lack
of information about the weight loss method ¢'. For example, it is well-known that some
individuals smoke as a means of weight control. Another important drawback is the difficulty to
separate intentional from unintentional weight loss due to undiagnosed or preclinical disease 2.
In fact, some authors consider the association between intentional weight loss and mortality as an
inherently unobservable entity 2.

Randomized controlled trials and high-quality observational studies will be needed to resolve this
controversy. Large ongoing trials, such as the SOS study 34, the Look-AHEAD trial 3, or the
SCOUT study 4, probably will provide important information on the effects of surgical and non
surgical obesity treatment on cardiovascular morbidity and mortality.

In conclusion, although the relationship between obesity and mortality is clear, the relation
between intentional weight loss and mortality remains an unresolved controversy.
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OBJECTIVES AND METHODS

OBJECTIVES

The solutions to the problem of obesity at societal level are to be found in multisectorial
approaches to improve diet and encourage physical activity, and fall largely outside the medical
paradigm. The bio-medical paradigm applies to the medical consequences of obesity, more than
to obesity itself

Nevertheless clinical treatment is also part of the response to the obesity epidemic. Lifestyle
modification is and will remain the first treatment of obesity. However pharmacological and
surgical approaches are increasingly used. These are the core subjects of this study. We used a
standardised health technology assessment methodology to evaluate their effectiveness and cost-
effectiveness, and the consequences of our findings for decision makers in Belgium. This report
also includes an analysis of long-term residential care for severely obese children in Belgium.

Our objectives are:

(1) In adults:

e to conduct an health technology assessment (HTA) of the pharmaceutical treatment of
obesity (limited to 2 prescription drugs licensed in Belgium, and to a third one, soon to
be marketed) , and

e a HTA of the surgical treatment of obesity focusing on the more recent developments
such as the gastric banding

(2) In patients under |8 year old:
e to conduct a HTA of the pharmaceutical and surgical treatment of obesity

e to document existing hospital practices in Belgium, in particular residential care for
obese children

(3) to explore the consequences of our findings for political decision making in Belgium

METHODS

Standards methods for HTA developed by the KCE are described in KCE procedures, and are
based on methods developed by specialised institutions such as The International Network of
Agencies for Health Technology Assessment (INAHTA)!, The National Institute for health and
Clinical Excellence (NICE)2, the Haute Autorité de santé (HAS/ formerly Agence Nationale
d'Accréditation et d’Evaluation en Santé (ANAES)3).

There is a very large body of literature on the pharmaceutical and surgical treatment of obesity,
including various meta-analysis, and health technology assessment (HTA) reports, and regular
updates. As an example, a simple search of the ‘Health Technology Assessment’ database of the
Centre for Research and Dissemination (CRD)' , conducted in October 2005, using the term
‘obesity’ returned 62 hits.

The present study is mainly a ‘review of reviews’. It is based on a critical reading of the most
recent of these reviews, completed by an update of the scientific literature usually up to
December 2005 (precise update dates are given under each section).

I CRD is an independent organisation whose mission is to promote the use of research-based knowledge. It
maintains 3 large, continuously updated databases: DARE (Database of Abstracts of Reviews and Effects, a HTA
database, and a database on economic evaluations. See http://www.york.ac.uk/inst/crd/crddatabases.htm
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The studies of existing practices in Belgium are based on:
e The analysis of existing Belgian databases (billing codes, hospitals stays)

o field visits to hospitals with known expertise in the field of bariatric surgery, and
multidisciplinary treatment of obesity

o field visits to the 3 centres offering residential care for the treatment of obesity in
children and adolescents, and a review of the ‘conventions’ governing their relationship
with the public funding body (INAMI/RIZIV).
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CLINICAL EFFECTIVENESS OF PHARMACOLOGICAL
TREATMENT OF OBESITY

DRUGS EVALUATED, AND MEASURES OF EFFECTIVENESS

We limited this review to the two prescription drugs approved for weight loss in Belgium
(Sibutramine and Orlistat). We also included Rimonabant, a new drug, not yet commerecialised in
Belgium.

- Sibutramine (Reductil®), 10 or I5mg) is a combined norepinephrine and serotonin reuptake
inhibitor. Its effect on weight loss is attributed to appetite suppression and increased
thermogenesis.

- Orlistat (Xenical®) is a lipase inhibitor. It putatively aids weight loss by reversibly binding to
the active centre of the enzyme lipase, preventing the digestion and absorption of some dietary
fats. It inhibits approximately 30 percent of fat absorption, including the absorption of fat-soluble
vitamins. The recommended dose is 3*120mg/d.

- Rimonabant (Acomplia®) is a selective cannabinoid-1 receptor blocker. The (newly discovered)
endocannabinoid system contributes to the physiological regulation of energy balance, food
intake, and lipid and glucose metabolism through both central and peripheral effects.

Primary outcomes for the effectiveness of these drugs in the treatment of obesity relate to
weight loss. Secondary outcomes relate to co-morbidities (hard endpoints, such as cardio-
vascular events, and/or biological markers as risk factors).

Table 7. Indicators commonly used to evaluate effectiveness of pharmacological treatment of
obesity

Measure

Clinical significance

Mean weight loss (kgs) Absolute measures are intuitive but difficult to relate to clinical

Mean decrease in BMI

Mean decrease in waist
circumference (cm)

significance. Means can conceal significant heterogeneity in responses to
treatment across participants.

Mean % body weight loss Threshold for clinical significance unclear

% > 5% weight loss No evidence that sustained weight loss of this order is associated with

improvements of co-morbidities.

% > 10 % weight loss There is consensus-based evidence that sustained weight loss of this

order is associated with improvements of co-morbidities. Most
commonly used indicator.

Successful weight maintenance Often defined as maintenance of 80% of a certain level of weight loss

(>5%, or > 10%). Weight maintenance is more difficult to achieve than
weight loss and is the ultimate goal of treatment.

Where possible, we have tried to express effectiveness results as a number-to-treat (NNT).
NNT is the inverse of the absolute risk difference. For instance, if 20% patients achieved 10%
weight loss in the intervention group and 5% in the placebo group, then the absolute risk
difference is 15% and the NNT is 6.66 (1/0.15).
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3.2

33

3.3.1

3.3.2

METHODS FOR THIS REVIEW

Several systematic reviews or meta-analysis of the pharmacological treatment of obesity have
been published in the last 3 years'’, including one focusing on patients with diabetes® °. These
are the main sources for our study. A brief description of the reviews we have used (search,
inclusion criteria, last update, conclusions) can be found in annexes.

Obesity being a chronic condition, we have focused on long-term treatment (at least one year).
To update our report for significant articles not included in these reviews we conducted a simple
Medline search on ‘sibutramine’ or ‘orlistat’ or ‘rimonabant’ (free text), limiting the search to
‘Randomized Clinical Trials’ (RCT) published from 2003 to February 2006. We extracted studies
meeting the following criteria: at least |2 month follow-up (FU), double-blind, placebo-controlled
trial, intention-to-treat analysis, last-observation-carried-forward (as opposed to completers-only)
analysis, not already included in one of the systematic review quoted above. These studies are
discussed only when they add significantly to the conclusions of the systematic reviews on the
subject.

Studies evaluating pharmacological treatment of obesity usually start with a ‘run-in’ phase, or
weight loss period; in most cases only patients able to follow dietary advice, or meeting some
criteria for weight loss, are then randomized. RCTs are classified according to their objectives,
into weight reduction trials (WR) and weight maintenance trials (WM), that is weight
maintenance after a desirable weight loss has been achieved. However the difference between
WR and WM studies is not necessarily clear-cut. For instance one study self-identified as WM
study is analysed as a WR study in 2 reviews? 3 because the run-in period was only 4 weeks.

SIBUTRAMINE

Evidence available

Between 4 and 6 studies meeting inclusion criteria are included in the systematic reviews. All are
industry-funded.

Attrition rate ranges from 32% to 47%, averaging 43% in 5 studies included in the Cochrane
review!. This is a major methodological limitation as it is difficult to compensate for such a bias in
the analysis. Most studies use the ‘last-observation-carried-forward’ (LOCF) analysis (presented
together with a ‘completers only analysis’). This can affect comparisons in any direction if drop-
out rates are differential (= occur at a different rate and for different reasons in the groups
compared).

Weight maintenance studies offer the longer follow-up. In the STORM study'?, 605 obese
patients were recruited for a 6-month period of weight reduction with Sibutramine (10 mg/day)
and an individualised 600 kcal/day deficit programme. Patients with more than 5% weight loss
were then randomly assigned to 10 mg/day Sibutramine (dosage could later be increased if
necessary) or placebo for a further 18 months. In a Dutch study'!, 221 patients were given a 3-
month very low calorie diet (VLCD). Patients with more than 10 % weight loss were then
randomized to Sibutramine 10 mg/day or placebo for |8 months and all received a recommended
diet and exercise programme.

One RCT does not strictly meet our inclusion criteria because it was not placebo-controlled'?. It
nevertheless provides interesting insights because of its original design and will be discussed
where appropriate. Four randomized groups were compared over one year : (1) sibutramine 15
mgr plus minimal advise on diet and exercise, (2) intensive lifestyle modification alone, (3)
sibutramine + intensive lifestyle modification, and (4) sibutramine + brief lifestyle modification.
Compared with other trials, sample size is however rather small (+/- 50 per group).

Characteristics of participants and interventions

Patients are mostly healthy obese patients, their mean age ranges from 34 to 54 years and BMI
32.4 to 36.6%. Patients with controlled hypertension are included in most trials. One study
recruited patients with hypertension'3 '4; | study recruited only patients with diabetes '°.

All trials report some dietary interventions (low-calorie diet), in some cases completed by

exercise'!, or behaviour modification and exercise!?. In Wadden study'?, intensive lifestyle
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modification consisted of 30 group sessions over one year. Patients were instructed to keep daily
records of food intake and exercise.

3.33 Primary outcomes

3331/ Weight loss and maintenance

Weight loss at 12 months after randomization across 4 WR studies reviewed by Avenell® ranged
from 4.4 kgs to 6.4 kgs in the treatment group, and from 0.5 kgs to 1.60 kgs in the control group.

The wejghted mean difference between weight loss in treatment group vs placebo group at 12
months ranged from 4.12 kgs (95% Cl: -4.97 to 3.26) to -4.45 kgs (-5.29 to 3.62) in 3 meta-
analyses'3.

Adults taking Sibutramine for | year were 12% to 31% more likely to achieve 10% weight loss
than those taking placebo?. Clinicians would have to treat between 3 and 8 patients for | year for
one patient to achieve 10% weight loss (over the benefits provided by placebo)

In 2 weight maintenance studies with 18-month follow-up after randomization'% !, successful
weight maintenance was defined as maintenance at endpoint of at least 80% of weight loss
achieved at randomization.

In the STORM study'?, patients with at least 5% weight loss were randomized, successful weight
maintenance after 18 months was achieved by 41% of the patients (145/350) in the treatment
group, against 14% (16/114) in the placebo group. Clinicians would have to initiate treatment with
Sibutramine in 4 patients having lost at least 5% body weight (95% Cl: 3-5)2 , for one of them to
achieve successful weight maintenance after |18-month treatment, over the effect of placebo.

Mean difference in weight between placebo and treatment group was 3.40 kgs (95% Cl: -4.45 to
2.35)3.

In the Mathus-Vliegen study, patients with at least 10% weight loss were randomized. At 18
months, successful weight maintenance was achieved by 30% in the treatment group vs 20% in
the placebo group (detailed data not available for 95% CI calculation). Clinicians would have to
initiate treatment with Sibutramine in 10 patients having lost at least 10% body weight, for one of
them to achieve successful weight maintenance after 18-months treatment, above the benefits
provided by placebo.

In Wadden study'?(not placebo-controlled), the difference in weight lost after one year was not
statistically significant, between patients initially randomized to the following groups: (l)
Sibutramine+minimal advise (mean 5.0 kgs), (2) Sibutramine + brief therapy (mean: 7.5 kgs); and
(3) intensive lifestyle modification (mean lost: 6.7 kgs). Those assigned to the group: intensive
lifestyle modification + sibutramine lost significantly more weight (12 kgs) than any other group.

3332 Weight regain after treatment is withdrawn

Weight lost with the help of Sibutramine is regained more quickly when the drug is stopped
(rebound), than weight lost without the help of Sibutramine. One study assessed weight change 3
months after the end of a 12-month treatment. Weight regain was 4.3 kgs in the group previously
treated with Sibutramine, and 2.3 kgs in the group previously treated with placebo (p=0.009)'®.

In the STORM trial'%, of those patients randomized to the placebo group after 6-month run-in
period with Sibutramine, less than half maintained at least 5% weight loss |8 months later.

3333 Dose effect

No evidence of dose-effect was found in Arterburn review2. For all treatment durations, the
summary mean difference in weight loss differed by less than | kg between the sibutramine, 10
and 20 mg, treatment groups.

2.95% Cl computed by us

3 The STORM study compares outcomes from the beginning of the run-in period, but comparisons should
strictly speaking be made from the point of randomization. Avenell® recalculated outcomes for the purpose of
its systematic review between treatment and placebo group, from the point of randomization
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3.34 Secondary outcomes

3.34.1 Hard enpoints
There are no studies directly assessing the effect of Sibutramine on reducing obesity-related
morbidity and mortality.

3342 Quality of life (Qol)
We identified only one study with at least one year follow-up specifically comparing health-
related-quality-of-life in obese patients (with diabetes) treated with Sibutramine vs placebo.
Despite greater weight loss at one year in the treatment group, health related QoL improved
similarly in the 2 groups'’.

3343 Metabolic outcomes
Changes in some metabolic parameters at |12 months are shown in table 2. (Outcomes at month
18 are shown in annex).
Table 8. Sibutramine + diet, vs placebo + diet at 12 months. Meta-analysis. Selected outcomes.
Compiled from Avenell'8

Outcome: N studies n treatment /n | Weighted mean difference Test for overall

. control 95% Cl effect (p)

Change in

Weight (kg) 4 WR 530/561 -4.12 (-4.97 to — 3.26) < 0.00001

Tot cholesterol 3WR 643/364 -0.03 (-0.17 to 0.12) 0.70

(mmol/l) I WM

LDL cholesterol 3WR 4771213 -0.11 (-0.23 to 0.01) 0.07

(mmol/l) I WM

HDL cholesterol 2 WR 479/214 0.11 (0.07 to 0.15) < 0.00001

(mmol/l) I WM

Triglycerides 4 WR 724/442 -0.17 (-0.27 to — 0.07) 0.0005

(mmol/l) I WM

HbA, % I WM 265/77 -0.07 (-0.25 to 0.11) 0.76

Fasting plasma 3 WR 643/364 -0.04 (-0.22 to 0.14) 0.67

glucose (mmol/l) I WM
WR= weight reduction study WM= weight maintenance study
In Wadden study'? (not placebo-controlled), the differences between groups in metabolic
outcomes after one year were not statistically different, but this study was not adequately
powered to demonstrate such differences.

3344 Special populations

The differences in weight loss were similar across trials that specifically recruited adults with type
2 diabetes mellitus, hypertension, and healthy obese adults2.

A specific meta-analysis was conducted for the effect of sibutramine on obese patients with type
2 diabetes.
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Table 9. Sibutramine + diet, vs placebo + diet at 12 months. Meta-analysis. Selected outcomes in
type 2 diabetis patients. Compiled from Cochrane review?’

Outcome: N studies N treatment Weighted mean >

. /N control difference
Change in
Weight loss (kgs) 9 440/423 -4.77 (-5.5, -3.04) <0.00001
Weight circumference (em) | 5 244/231 -4.68 (-7.36,-1.99) 0.0006
HbAlc (%) 7 314/298 -0.54 (-1.32,0.24) 0.18
Fasting glucose (mmol/l) 5 218218 -1.35 (-3.68, 0.99) 0.3
SBP (mm Hg) 6 334/339 -0.84 (-1.66, 0.02) 0.04
DBP (mm Hg) 4 238/342 -1.43 (0.06, 2.79) 0.04
Total cholesterol 6 271/258 -0.11 (- 0.37, 0.15) 0.4
(mmol/l)
HDL cholesterol 5 2187201 -0.07 (-0.03, -0.11) 0.00005
(mmol/l)

Note: Random-effect model. This meta-analysis included studies regardless of length of follow-up. As
treatment effect reaches its maximum between 6 months and one year, the pooled effects presented here
are an overestimate of the effects observed at longer follow-up periods.

3.35 Adverse effects

The manufacturer of Sibutramine recommends limiting the duration of treatment to one year,
given concerns about the safety profile of the drug, because it increases blood pressure in
patients already at risk of cardio-vascular diseases. One study nevertheless reports data on 2
year-treatment'?, and the ongoing SCOUT study is designed to assess the long-term safety of
Sibutramine.

Table 10. Sibutramine + diet vs placebo + diet : changes in blood pressure at 12 months.
Compiled from Avenell review?

Outcome: N studies n treatment | Weighted mean difference Test for overall
. In control 95% CI effect (p)

Change in

SBP (mm HG) 3 WR 445/375 [.16 (0.60 to 2.93) 0.20

DBP (mm HG) 3 WR 445/375 2.04 (0.89 to 3.20) 0.00005

SBP: Systolic Blood Pressure DBP: Diastolic Blood Presssure

The summary mean difference in heart rate between the treatment group and the placebo group
was 3.76 beats/min (95% Cl 2.7-4.82) 2.

Insomnia, nausea, dry mouth and constipation were more common in patients on Sibutramine
therapy, occurring at frequency rates of 7-20%'.
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3.3.6
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3.4.1

3.4.2

Predictors of treatment success

Given the large inter-individual variations in weight loss observed both in the treatment and the
placebo groups of trials assessing Sibutramine, attempts have been made to identify the
predictors of successful weight loss, or maintenance.

Two studies based on the STORM trial have looked at predictors of success (maintenance of 80%
of initial weight loss at endpoint). Out of various pre-treatment factors analysed, only weight was
found to be an independent, statistically significant, predictor of treatment success, but it
explained less than 8% of the variation of body weight across patients at endpoint'?. Weight loss
after a 6-month Sibutramine treatment explained only 8% of the variation in weight at the end of
the study 18 months later in multivariate analysis (while treatment group — Sibutramine vs
placebo — explained only 9% of this variation)20.

Finer re-analyzed pooled data from 7 clinical trials of at least one year duration, in order to
identify the predictors of at least 5% weight loss in the Sibutramine group at 12 months?!. A cut-
off point of 4-kg weight loss after 3-month treatment with Sibutramine showed a positive
predictive value of 84% (of those patients who had lost 4 kg at 3 months, 84% achieved 5%
weight loss at 12 months), and a negative predictive value of 71% (of those patients who had lost
less than 4 kgs at 3 months, 29% still achieved 5% weight loss at 12 months).

Unfortunately this was not controlled for any confounder, pooled analysis was done only for the
Sibutramine group, and this study does not tell us whether the predictive values attached to these
cut-off points were similar or different in the placebo group, and if they are, or not, independent
markers of a better physiological response to Sibutramine.

Indeed many factors may be involved in successful weight maintenance, and differences in
behaviour might be stronger predictors of weight regain than are differences in physiology or
metabolism?2. A positive correlation between weight maintenance and initial weight loss is likely
to reflect better compliance with the treatment?0.

ORLISTAT

Evidence available

Orlistat is an older drug, and there is less concern than for Sibutramine concerning its safety
profile. As a consequence, more studies, and with longer follow-up, are available for Orlistat than
for Sibutramine. The Cochrane review found || studies with at least one year follow-up but
limited the review to one-year outcomes'. Avenell® also presents 2 year — outcomes when
available and separates results from weight reduction and weight maintenance studies..

All studies are industry-funded There are 4 studies reporting outcomes at 24 months (all weight
maintenance). 2326, The XENDOS study (published after the latest updates of the reviews)
reports outcomes at 48 months?’.

At one year drop-out rates ranged from 24 to 42% in control groups and from 15% to 36% in
treatment groups’; at 4 year these figures were 34% and 52% respectively for the XENDOS?
study. Drop-out rates were usually higher in the control group.

We focus on weight maintenance studies and/or studies with a longer follow-up.

Characteristic of participants and interventions

Most studies enrolled patients with a BMI >=30. Mean BMI ranged from 32.6 to 37.1 in Avenell

reviews.

The dose of Orlistat used in all trials was 120 mg 3 x daily. Both groups were also prescribed a
low-calorie diet and various degrees of lifestyle interventions.
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343 Primary outcomes

3431 Long-term weight loss and maintenance

The mean weight loss achieved after one year (8 studies®) ranged from 3.29 to 8.10 kgs in the
treatment group and from 1.98 to 4.20 kgs in the control group.

Table 5 shows the weighted mean difference in weight between treatment and placebo groups at
different lengths of follow-up.

Table I1. Orlistat 3¥*120 mg / day + diet vs placebo + diet : mean weight difference in kgs at 12,
24, and 48 months

N studies n treatment /n control Weighted mean difference in kgs Test for overall effect (p)
(95% ClI)

12 months* (weight maintenance studies only)

4 7171707 -0.85 (-1.50 to 0.19) 0.0l
24 months*
2 451/458 -3.26 (-4.15 to — 2.37) < 0.00001

48 months?’

| 1640/1637 -2.8 <0.001

* Compiled from Avenell review3

Only 2 studies with at least 2 year follow-up?> 2¢ provided a measure of the proportion of
patients with at least 10% of initial weight lost at the end of follow-up*.

Table 12. Proportion of patients achieving 10% weight loss at 2 years, and number-needed to

treat
Reference Orlistat 3*120 mg for 2 years Placebo for 2 years NNT
N Completers 10% WL N Completers 10% WL
(ITT)* (™)
Hauptmann?® 210 56% 19% 212 43% 6,6% 83
Rossner 26 244 65% 28% 243 56% 18,6% 10,4
Pooled estimate of NNT (95% Cl)° 9 (6-17)

*WL: weight loss ITT: intention to treat ** NNT: number needed to treat; computed by us

The pooled estimate for the number-needed-to-treat (NNT) is 9 (95% Cl:6-17). This means that
9 obese patients would need to be treated with Orlistat for 2 years, for one of them to achieve
10% of weight loss, over the benefits provided by placebo.

4 Two studies?* 27 gave these indicators only for patients completing the study, and not as an intention-to-treat
analysis.
> See details of meta-analysis in annex.
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3432 Weight regain after treatment is stopped
In all weight maintenance trials, Orlistat proved more effective than placebo in maintaining weight
lost and preventing weight regain.
On the other hand, weight lost with the help of Orlistat was regained more quickly when the
drug was stopped (rebound), than weight lost without the help of Orlistat.
In one study?4, patients treated with Orlistat 360 mg during the first year, and then assigned to
placebo for the second year, regained a mean of 5.63 +/- 0.42 kgs between month 12 and 24 of
the study. There was no difference at the end of the second year in terms of mean weight loss,
between patients having taken placebo for 2 years, and patients having taken Orlistat for one
year, followed by placebo for one year.

344 Secondary outcomes

3.44./ Hard enpoints
No study reports hard endpoints such as mortality, or cardio-vascular mortality. The Xendos
study?’ was designed to evaluate Orlistat in the prevention of type Il diabetes in obese subjects.
A 4-year treatment with Orlistat decreased the incidence of type 2 diabetes in the subgroup of
patients with impaired glucose tolerance at baseline, but not in the group with normal glucose
tolerance at baseline (see table 7). Weight loss was comparable in both groups. In patients with
impaired glucose tolerance at baseline, |17 patients would need to be treated with Orlistat for 4
years, to prevent (or delay) the onset of one case of diabetes — over the benefits provided by
placebo.
Table 13. Orlistat 3*120 mgr+diet vs placebo + diet on the incidence of diabetes at 4 years.
From the Xendos study?’ .

All patients Patients with impaired glucose
tolerance at baseline

N traitement/N placebo 1650/ 1655 350/ 344

Completers(%) treatment/placebo 52%134% NA

Cumulative incidence of diabetes (repeat test) 29% 1 4.2% 8.3% /14.2%

(%) treatment / placebo

P (log-rank test) 0.0032 0.0171

Number-needed-to treat™* 77 17

*Computed by us
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3442 Metabolic outcomes
Metabolic outcomes at 24 months are presented in table 8.
Table 14. Orlistat 360 mg + diet vs placebo + diet at 24 months N=3 studies (compiled from
Avenell 3
Outcome: n treatment /n control | Weighted mean difference Test for overall
Change in 95% ClI effect (p)
Tot cholesterol (mmol/l) 557/537 -0.21 (-0.34 to 0.09) 0.001
LDL cholesterol (mmol/l) 555/536 -0.22 (-0.31 to -0.13) < 0.00001
HDL cholesterol (mmol/l) 557/537 -0.03 (-0.07 to 0.00) 0.07
Triglycerides (mmol/l) 557/537 0.04 (-0.07 to 0.15) 0.50
Fasting plasma glucose (mmol/l) | 557/537 -0.15 (-0.24 to0 -0.07) 0.0005

WR= weight reduction study WM= weight maintenance study

The effect on LDL cholesterol appears to be partly independent of weight loss.

3443 Special populations — Subgroup analysis
In the Cochrane review!, subgroup analysis did not show any statistically significant difference in
weight loss between trials enrolling high-risk groups, such as diabetic patients. Another Cochrane
review specifically addressed pharmacological treatment of obesity in diabetic patients.
Table 15. Meta-analysis. Orlistat 360mg + diet, vs placebo + diet in patients with type 2 diabetes
patients. Compiled from Cochrane review?’
Outcome: N studies N treatment Weighted mean P
, IN control difference
Change in
Weight loss (kgs) 7 710/653 -2.03 (-2.82, -1.25) <0.00001
Weight circumference (cm) | 6 579/532 -1.84 (-2.99, -0.68) < 0.00001
HbAlc (%) 7 718/655 -0.45 (-0.58,-0.31) < 0.0001
Fasting glucose mmol/l 8 765/693 -0.82 (-1.14, -0.50) < 0.00001
SBP (mm Hg) 5 382/358 -2.99 (-6.29, 0.32) 0.08
DBP (mm Hg) 4 222/210 -4.21 (-7.82,-0.01) 0.02
Total cholesterol 6 693/631 -0.41 (-0.52,-0.30) < 0.00001
(mmol/l)
HDL cholesterol . 621/473 -0.02 (-0.05,0.00) 0.05
(mmol/l)

Note: Random effect model. This meta-analysis included studies regardless of length of follow-up. As
treatment effect reaches its maximum between 6 months and one year, the pooled effects presented here
are an overestimate of the effects observed at longer follow-up periods.
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3.4.5

3.4.6

3.5

3.5.1

3.5.2

3.53

3531

Adverse effects

Despite reports of cancers in several trials, the difference between the treatment and placebo
group were not statistically significant in Avenell meta-analysis3.

All the Orlistat studies reported gastro-intestinal adverse events such as oily stools and faecal
incontinence, to be more frequent in the Orlistat group than in the placebo group.

Head-to-head comparison between Orlistat and Sibutamine

Derosa compared the effects of Sibutramine and Orlistat in diabetic?® and hypertensive?’ obese
patients. Patients were randomized to either Sibutramine, or Orlistat and followed up for 12
months. The study was double-blind. In none of these studies does any of the drug appear to be
superior to the other as regards weight or metabolic parameters but sample sizes are small.
Diastolic blood pressure was significantly higher at the end of follow-up in the Sibutramine group,
which appears to have been generally better tolerated than Orlistat.

RIMONABANT

Evidence available

Three RCTs with at least one year duration have been published so far39-32, All are industry-
funded. All suffer from high drop-out rate.

At one year, drop-out rates ranged from 40 to 50% in all 3 studies. Overall, only 50% of patients
initially randomized were included in the analysis after 24 months follow-up in Pi-Sunyer study32.

Characteristics of patients and interventions

Inclusion criteria were similar for Van Gaal®' and Pi-Sunyer3? ; indeed these studies follow the
same protocol (Rimonabant-in-Obesity, RIO) . Despres3? included only patients with untreated

dyslipidemia (note that the prevalence of dyslipidemia among participants of the other studies was
around 60-65%).

Pi-Sunyer study3? is the largest and reports 2-year follow-up data. After a 4-week run-in period,
3045 patients 18 year or older (mean 44 y.0) were randomized to placebo, Rimonabant 5 mg/d
or Rimonabant 20 mg for one year; 88% had a BMI >= 30 and 33% had a BMI >=40. Impaired
glucose tolerance was present for 3-4% participants, 1% were diabetic. Patients receiving
Rimonabant were re-randomized after one year to placebo or Rimonabant (same dose as initial
assignment). All participants received an individualised diet prescription and were instructed to
increase their physical activity during the entire study period. At the end of the 2" year, 1533
patients in 5 groups (50% of patients initially randomized) were included in the analysis.

Primary outcomes

Weight loss and weight maintenance

After | year, mean weight difference between the placebo group and the Rimonabant-5 mgr
group ranged from 1.3 kgs32 to 1.6 kgs3C.

Pooled weight outcomes at one year for Rimonabant 20 mgr are presented in tables [0 and | I.

6 When different methods of handling missing data are given, we present data computed using the last-
observation-carried forward method, for reasons of comparability with results from other studies
presented in this review.
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Table 16. Rimonabant 20 mg + diet, against placebo + diet. Pooled estimate of weighted mean
difference in weight at | year.

Review: Rimonabant
Comparison: 02 Rimonabant 20 mg vs placebo
Outcome: 09 Mean Weight Loss at 1y (kg)
Study Rimonabant 20 mg Placebo WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% ClI % 95% ClI

Despres etal 344 -6.90(6.10) 334 -1.50(5.00 — 24.31 -5.40 [-6.24, -4.56]

Pi-Sunyer etal 1189 -6.30(6.90) 590 -1.60 6 = 55.55 -4.70 [-5.25, -4.15]
Van Gaal etal 599 -6.60(7.20) 305 -1.80(6.40 - 20.14 -4.80 [-5.72, -3.88]
Total (95% Cl) 2132 1229 ¢ 100.00 -4.89 [-5.30, -4.48]
Testfor heterogeneity: Chi?=1.91,df =2 (P = 0.39), = 0%
Testfor overall effect: Z=23.19 (P < 0.00001)

-10 -5 0 5 10
Favours treatment  Favours control
WMD: weighted mean difference
Table 17. Rimonabant 20 mg + diet, against placebo + diet.
Probability to achieve 10% weight loss at one year-.
Review: Rimonabant
Comparison: 02 % =10% weight loss
Cutcome: 02 =10% weight lozs at 1y
Study Rimonabant 20 my Flacebo RD (fixed) Wisight RD (fixed)
or sub-category nh it 95% Cl % 95% Cl
Dezprés et al. 112 /344 Zd/324 — ZE.13 0.&8 [O.Z0, 0.31]
Wan Gaal et al. 164/593 227305 - Z6.39 0.20 [0.1&, 0O.Z5]
Pi-Sunyer et al. 20051189 EO0/ESD = El.43 0.17 [0.12, 0.Z0]
Total (35% CI) zlzz 1zz9 [ 100,00 0.20 [0.17, 0.22]
Total events: 576 (Rimonabant 20 mg), 96 (Flacehao)
Test for heterogeneity: Chi* =651, df =2 (P=003), F=706%
Test for overall effect: 7 = 1565 (F = 0.00001)
-05 -0.25 1] 025 05

RD: Risk Difference

Favours control

Fawours treatment

Compared to placebo, 20% more patients achieved 10% weight loss at one year. This translates
into a number-needed-to treat of 5 (95%Cl: 4.5-5.9).

Outcomes at 2 years are shown in table 12.

Table 18. Rimonabant 5 and 20 mg + diet, against placebo + diet.
Weight outcomes at 2 years32

Rimonabant 5mg Rimonabant 20 mg Placebo
N=302 N=333 N=299
Mean difference with placebo, kgs * -0.8 -3.6 reference-
(least-square mean) (p=0.02) (p<0.01)
% > 10% weight loss na 17% 8%

The number-needed-to-treat to achieve and maintain

10% weight loss at 2 years with

Rimonabant-20 mgr is || (95% Cl: 7-25). Clinicians have to initiate treatment with Rimonabant-
20 mgr for || patients, for one of these patients to achieve and maintain 10% weight loss after 2
year treatment, over the effects provided by placebo.
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3532 Weight loss when treatment is withdrawn

There was no difference in weight at the end of the second year between, on the one hand,
patients who had taken Rimonabant 20 mg for one year, and then were randomized to placebo
for the second year, and on the other hand, those patients who had taken placebo for 2 years. In
other words, all the weight lost during one year treatment with Rimonabant 20mg, had been
regained less than one year after the treatment was stopped.

3.54 Secondary outcomes

3.54.1 At one year

Data given in the 3 studies on LDL levels did not permit a meta-analysis, but all studies reported
that changes in LDL levels were not statistically different between placebo and treatment groups.

There were no difference between outcomes in the Rimonabant-5mg group, and outcomes in the
placebo group.

Selected pooled outcomes at one year for Rimonabant 20 mgr are presented in tables 13 to 16.

Table 19. Rimonabant 20 mg + diet, against placebo + diet.
One year outcomes
Ratio total cholesterol / HDL cholesterol. Placebo-subtracted change from baseline.

Review: Obésité

Comparison: 02 Rimonabant20 mg vs placebo

Outcome: 01 Ratio of Total Cholesterol to HDL cholesterol at 1y

Study WMD (fixed) Weight WMD (fixed)

or sub-category WMD (SE) 95% ClI % 95% ClI
Despres etal -0.3200 (0.0698) —a— 17.88 -0.32 [-0.46, -0.18]
Pi-Sunyer et al -0.2800 (0.0400) E 54.44 -0.28 [-0.36, -0.20]
Van Gaal et al -0.2900 (0.0561) —-— 27.68 -0.29 [-0.40, -0.18]

Total (95% Cl) ¢ 100.00 -0.29 [-0.35, -0.23]

Test for heterogeneity: Chi2=0.25,df=2 (P =0.88),12=0%

Test for overall effect: Z=9.82 (P <0.00001)

-1 -0.5 0 0.5 1
Fawvours treatment  Favours control

Table 20. Rimonabant 20 mg + diet, against placebo + diet.
One year outcomes.
HDL-cholesterol: change from baseline (%).

Review: Rimonabant

Comparizson: 03 Blood lipids

OQutcome: 02 %HOL-c change from baseline o 1y

Study Rimonabant 20 mig Placeho WD (fixed) Whigigghit WD (fixed)

or sub-category M Mean (S0 M Mean (SD) 95% Cl % 95% Cl
Després et al. 244 19.10(20.90} 334 11.00(15.80) ] z1.14 .10 [5.22, 10.88]
“an Gaal et &l 533 2z.30(zz.00) 305 13.400(13. 20} ] 21.14 5.90 [6.12, 1l.68]
Fi-Sunyer et al. lis3 1z.60(17.20} 530 5.40417.00} B £7.72 7.20 [5.52, 2.83]

Total (95% CI) 2132 1zz9 [ 1o0. 00 .75 [£.47, 9.03]

Test for heterogenety: Chi* =113, df =2 (P =0.57), P =0%

Test for overall effect: Z =11 .87 (P = 0.00001)

-100 50 1) 50 100
Favours control  Favours treatment

All studies noted that the effect of Rimonabant 20 mgr on reduction in HDL cholesterol appears
to be partly independent of weight loss.
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Table 21. Rimonabant 20 mg + diet, against placebo + diet.
One-year outcomes.
Fasting glucose. Placebo-subtracted change from baseline (mmol/l)
Review: Obésité
Comparison: 02 Rimonabant20 mg vs placebo
Outcome: 06 Fasting glucose change (mmol) from baseline at 1y
Study WMD (fixed) Weight WMD (fixed)
or sub-category WMD (SE) 95% CI % 95% CI
Despres etal -0.0300 (0.0461) 27.66 -0.03 [-0.12, 0.06]
Pi-Sunyer et al -0.0361 (0.0327) 54.98 -0.04 [-0.10, 0.03]
Van Gaal etal -0.1200 (0.0582) 17.36 -0.12 [-0.23, -0.01]
Total (95% Cl) 100.00 -0.05 [-0.10, 0.00]
Test for heterogeneity: Chi>=1.81,df =2 (P =0.40), *=0%
Testfor overall effect: Z=2.02 (P = 0.04)
-1 05 0 05 1

Favours treatment  Favours control

Table 22. . Rimonabant 20 mg + diet, against placebo + diet.
One year outcomes
Fasting Insulin. Placebo-subtracted change from baseline (nU/ml)

Review: Obésité

Comparison: 02 Rimonabant20 mg vs placebo

Outcome: 07 Fasting insuling change (uU/ml) from baseline at 1y

Study WMD (fixed) Weight WMD (fixed)

or sub-category WMD (SE) 95% CI % 95% CI
Despres etal -2.6000 (1.0972) — 15.05 -2.60 [-4.75, -0.45]
Pi-Sunyer et al -2.8000 (0.7000) —a— 36.97 -2.80 [-4.17, -1.43]
Van Gaal etal =2.7000 (0.6144) — 47.99 -2.70 [-3.90, -1.50]

Total (95% Cl) <& 100.00 -2.72 [-3.56, -1.89]

Test for heterogeneity: Chi>=0.03,df =2 (P =0.99), = 0%

Testfor overall effect: Z=6.40 (P < 0.00001)

-10 -5 0 5 10

Favours treatment  Favours control

3542 At two years

Table 23. Rimonabant 5 mg or 20 mg + diet, against placebo + diet. Selected metabolic
outcomes at 2 years. Placebo-subtracted changes. From Pi-Sunyer study32.

Rimonabant 5 mgr Rimonabant 20 mgr
Ratio total cholesterol to HDL cholesterol - 0.08 (p=0.05) - 0.22 (p< 0.01)
HDL cholesterol*
Fasting glucose, mg/dI* - 0.30 (p=0.66) -0.82 (p=0.23)
Fasting insulin, plU/mL* - 1.7 (p=0.01) -2.8 (p< 0.001)
Diastolic blood pressure, mmHg* + 0.7 (p=0.10) +0.1 (p = 0.86)

* |east squares mean difference
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3.55

3.6

3.6.1

Adverse events

A meta-analysis of the 3 studies shows that there were slightly more serious adverse events in
the Rimonabant 20 gr group, compared with the placebo group, but the difference was not
statistically significant (pooled risk difference: | %, 95% Cl: 0%-3%).

However more patients in the Rimonabant-20 mgr experienced adverse events leading to
discontinuation (pooled risk difference: 6% , 95% Cl 4%-8%), psychiatric and gastro-intestinal
disorders seem more frequent reasons for discontinuation in the Rimonabant-20mg group than in
the placebo group.

Details of meta-analysis of adverse events can be found in annex.

DISCUSSION

In placebo-controlled trials of at least one-year duration, Orlistat(3*120mg/d), Sibutramine (10-15
mg/d) and Rimonabant (20 mg/d) combined with diet, are more effective than diet alone (with
placebo), in achieving weight loss in obese patients.

The overall effect is modest, and shows high heterogeneity. The mean difference in weight
between the treatment and placebo group after 2-year treatment is 3.2 kgs for Orlistat and 3.6
kgs for Rimonabant 20 mgr (3.4 kgs for Sibutramine after 18 months). Improvements in
metabolic risk factors are also modest. However, means reported in trials and meta-analyses fail
to reveal ‘the potentially complex mixture of substantial benefits for some, little benefit for many
and harm for a few3?".

Large individual variations in weight loss are common in weight-loss drug trials. The number-
needed-to treat (NNT) to achieve and maintain 0% weight loss 2 years after starting treatment
is 9 (95% Cl: 6-17) for Orlistat and || (95% CI: 7-25) for Rimonabant 20 mg (10 for Sibutramine
at 18 months). These NNT seem high considering that they apply to an intermediary objective of
medical treatment rather than to a hard endpoint.

Only limited research is available on predictors of response to drug-related weight loss or weight
maintenance, and to our knowledge it is limited to Sibutramine. Early weight loss appears to be
associated with better outcomes at endpoints, but its explanatory power as an independent
variable in multivariate analysis is weak2C. A positive correlation between weight maintenance and
initial weight loss is likely to reflect better compliance with the treatment?® rather than better
physiological response to the drug.

The effect is not sustained. Weight lost with the help of these drugs is entirely regained in the
year following the interruption of treatment.

Virtually all studies are industry-sponsored and tend to emphasize small benefits of their
products. In the absence of direct evidence of a reduction in cardio-vascular morbidity, and
overall mortality from weight loss drugs, several questions arise, such as: () what is the clinical
significance of modest differences in weight and metabolic risk factors? (2) should long-term
pharmacotherapy of obesity be seen as a treatment similar to the treatment of other chronic
diseases? (3) what is the effectiveness of non-pharmacological interventions for weight loss,
compared with pharmacological interventions?

Health benefits of modest weight loss

Modest weight loss (in the range of 10% of initial body weight) seems to result in significant
health benefits34 35, Risk factors such as hypertension, glucose tolerance, or lipid profile can
improve quickly (for instance after one year treatment), but it is assumed that benefits in terms of
reduced morbidity or mortality in the longer term relate to this weight loss being sustained
overtime. Given that weight loss is rarely sustained after weight-loss drugs are withdrawn, the
real question therefore relates to the duration of treatment. Some argue ‘that sustained weight
loss and associated favourable changes in cardiometabolic risk factors require continuous long-
term treatment as seen in other chronic disorders, such as diabetes and hypertension in which
treatment is effective only for as long as patients are receiving therapy’32.
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Can long-term pharmacotherapy of obesity be compared to the treatment of
other chronic diseases?

A fundamental difference between pharmacotherapy of obesity and pharmacotherapy for other
chronic conditions is that there are both medical and non-medical reasons to lose weight. In the
US, 30% of patients taking prescription-only weight loss medications in 1998 reported a BMI of
less than 3036, Patients without hypertension would not take anti-hypertensive treatment.

Weight-loss drugs being taken both for medical and non-medical reasons, their potential market
is huge — probably among the largest markets for prescription drugs. In these conditions, safety
becomes an even more crucial issue, because even rare adverse events, and/or adverse events
associated with a low risk can translate into an important number of cases. Unusual
complications, or those that occur only with long-term use, or in combination with other
medications, might become apparent only when the drug is used in large populations for an
extended time. Weight-loss drugs fenfluramine or dexfenfluramine, had been widely used before
the adverse effect of pulmonary hypertension led to their withdrawal from the market3’.

The ultimate, medical goal of weight-loss drugs is not weight loss but relates to associated co-
morbidities. Promoting weight-loss drugs for ‘continuous long-term treatment as seen in other
chronic disorders’ requires strong evidence on their long-term safety, and effectiveness on hard
end-points such as cardio-vascular morbidity and mortality — evidence of the kind that /s required
for drugs used for ‘long-term treatment of chronic disorders’ such as diabetes, hypertension, or
dyslipidemia. This evidence does not yet exist for weight-loss drugs.

Finally, it might be even more difficult to achieve adherence to a chronic treatment with weight-
loss drugs, than it is to achieve adherence to treatment for other chronic diseases. Rates of
follow-up are much lower in RCTs evaluating weight loss drugs (40 to 50%) than in RCTs
evaluating other drugs for chronic diseases. For instance the large ALLHAT trial, testing anti-
hypertensive and lipid-lowering treatment, achieved an impressive 99% of expected years of
follow-up, with patients followed for 4 to 8 years38. Adherence observed in day-to-day practice
can only be lower than adherence observed in controlled conditions such as RCTs.

What is the effectiveness of non-pharmacological vs pharmacological treatment
for weight loss!?

A striking feature in the studies reviewed is the poor performance of the placebo group — that is
of the diet or lifestyle intervention. This might contribute to the feeling that non-pharmacological
interventions are not effective. However lifestyle modification interventions are — or can be
effective. For instance, large randomized controlled trials have also demonstrated the feasibility
and effectiveness of long-term lifestyle interventions to prevent the onset of type 2 diabetes in
obese patients with impaired glucose tolerance3?: 40,

The authors of 2 Cochrane reviews! 8 conclude that weight-loss pharmacotherapy in persons
with diabetes appears no more efficacious than behavioural therapy at | year.
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3.7

CONCLUSIONS AND KEY POINTS

In clinical trials of at least | year duration, Orlistat (3*120mgr) , Sibutramine (10 or 15 mgr) ,
and Rimonabant 20mg + diet are more effective than placebo+diet in achieving, and maintaining
weight loss and improving some metabolic outcomes and risk markers/factors.

The mean effects are modest, but mean measures conceal large variation in individual responses.
Clinicians would have to initiate treatment for 9 patients (Orlistat), or || patients (Rimonabant
20 mgr) for one of these patients to achieve and maintain 10% weight loss after 2 years
treatment, over the effect provided by placebo (corresponding number-needed-to-treat for
Sibutramine at 18 months is 10).

Before promoting weight-loss drugs for continuous long-term treatment of obesity, strong
evidence is required on their long-term safety, and effectiveness on hard end-points such as
cardio-vascular morbidity and mortality. Evidence of the kind that is required for any other drug
promoted for the treatment of chronic disorders such as hypertension, or diabetes, is currently
lacking for weight-loss drugs.

Weight is entirely regained in the year following withdrawal of the weight-loss drug

The current body of knowledge does not support the superiority of weight-loss drugs, as
compared to effective lifestyle interventions, in the prevention of diabetes in patients with
impaired glucose tolerance, or in weight loss among patient with diabetes.

The evidence available does not support a decision to have weight-loss drugs refunded by the
social security in Belgium.
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COST-EFFECTIVENESS OF PHARMACOLOGICAL
TREATMENT

INTRODUCTION

To assess the cost-effectiveness of pharmacological treatments, we performed a systematic
review of full economic evaluations. We defined the term “full economic evaluation” as an
analysis that compares both costs and outcomes of at least two health care programmes
(definition Drummond et al.!).

Two types of full economic evaluations were found: cost-effectiveness analyses and cost-utility
analyses.

A cost-effectiveness analysis compares the costs and the principal outcome of different
interventions. Outcomes can be defined in terms of a final endpoint such as life years gained or
intermediary outcomes such as weight loss. In our analysis, we used the term of cost-efficacy
analysis instead of cost-effectiveness analysis if the outcome data were based on the results of
clinical trials (efficacy) and not on outcomes in daily practice (effectiveness).

A cost-utility analysis compares the costs of different interventions and the outcomes in terms of
quality-adjusted life years (QALYs). Thus, this kind of analysis takes both morbidity and the
mortality into account.

METHODS

Search strategy
Studies were sought from three sources :

e A search via “Ovid” on the following bibliographic databases: MEDLINE (1966-2006),
ACP journal club (1991-2006), CINAHL (1982-2006), British Nursing Index (BNI)
(1985-2006), Cochrane Library and Database of Abstracts of Reviews of effects
(DARE)

e A search via the Centre for Reviews and Dissemination (CRD) on the following
databases: NHS Economic Evaluation Database (NHS EED) and Health Technology
Assessment (HTA) database.

e |dentification of studies from the bibliography of selected studies.

The keywords used were “therapy” or “treatment” or ‘“pharmaco™ or “medical” or
“sibutramine” or “orlistat” or “rimonabant” in combination with “obes*” and with “cost” or
“economic” (See Appendix).

Inclusion and exclusion criteria

The search was limited to papers published between January 1995 and January 2006 and written
in English, Dutch or French. A first selection was based on abstracts. Only full economic
evaluations which assessed a cost-effectiveness or cost-utility ratio were retained as appropriate
study designs. A single economist assessed all abstracts for relevance. Full papers were obtained
and assessed for all potentially relevant studies.

Data extraction and quality assessment

Data were extracted using a structured data extraction form (See Appendix) and quality was
assessed by a single economist using a standard quality assessment checklist for economic
evaluations' (See Appendix). The quality of studies was discussed narratively.
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424 Conversion in Euro 2004
Costs were transformed into 2004 prices for each country using Gross Domestic Product (GDP)
deflator. Then we applied the Purchasing Power Parities (PPP) index to obtain comparable costs
in Euro among the different countries. The PPP used correspond to 2004 Euro for the 25
member states of the European Union.
4.3 RESULTS
One study? was not a full economic evaluation and was thus excluded from the analysis. In total,
thirteen studies were eligible for inclusion in the review: nine original economic evaluations3-'!
and four reviews of economic evaluations'2-!5,
4.3.1 Original economic evaluations
Among the nine original economic evaluations, three studies were cost-efficacy analyses* > !0 and
six were cost-utility analyses® 6% !, Their quality was assessed following the quality assessment
checklist and is described in Appendix. Key data extraction for each selected economic evaluation
is provided in Appendix.
Orlistat was assessed in seven full economic evaluations 3> 7-% !l and Sibutramine in two full
economic evaluations® !0,
Table 24. Economic evaluations and systematic reviews
Type of study Type of intervention
Orlistat Sibutramine
Systematic review of economic | O’Meara 2001'2, Avenell 2004'4 , O’Meara 2002'3, Avenell 2004'4
evaluations Curran 2004!>
Cost-efficacy analysis Lamotte 2002* , Maetzel 2003° Malone 2005'°
Cost-utility analysis Foxcroft 20003, Foxcroft 20057, Warren 20046
Hertzman 20058, Lacey 2005° , Ruof
2005'!
43.1.1 Cost-efficacy analysis

Orlistat

Lamotte et a/* assessed the cost-efficacy of orlistat for obese patients with type 2 diabetes and
without micro- or macrovascular complications. The orlistat treatment was associated with diet
and was compared with diet alone. Four patient subgroups were analysed : patients with
hypercholesterolaemia, patients with arterial hypertension, patients with both complications and
patients with no other complications. They used a Markov model to estimate the incremental
cost-effectiveness ratio for a 10-year period. They assumed that weight was fully regained five
years after termination of orlistat treatment, so seven years after the beginning of the study. As
results, orlistat was shown to improve the life expectancy and this particularly for patients with
both hypercholesterolaemia and arterial hypertension. The incremental costs were similar
between subgroups (from €1,588 to €1,759) and the incremental cost per life-year gained ranged
between €20,956 for patients with no other complications and €3,630 for patients with
hypercholesterolaemia and arterial hypertension. A sensitivity analysis was performed and the
highest cost per life-year gained was €29,531. Maetzel et a/® also assessed the cost-efficacy of
orlistat for obese patients with type 2 diabetes and without micro- or macrovascular
complications. The orlistat treatment was associated with lifestyle modifications (diet and
exercises) and was compared with lifestyle modifications alone. They used a Markov model to
estimate the incremental cost-effectiveness ratio for a | |-year period and assumed that weight
was fully regained 3 years after termination of orlistat treatment, i.e. 4 years after the start of the
study. As results, the life expectancy was a little improved with orlistat and this at an additional
cost of €1,019 per patients. The incremental cost per life-year gained was €7,562. A sensitivity
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analysis was performed and most results fell below a ratio of €20,000 per life-year gained, except
for a change in the assumption of weight sustainability.

None of these two studies specified the cost items included in the cost calculation. Moreover,
they are based on the life expectancy without assessing the quality of life.

Sensitivity analyses showed that results strongly depend on the assumption of weight
sustainability after the treatment, which was, as exposed in the previous chapter, rather
optimistic for pharmacological treatments of obesity in the baseline scenario.

Sibutramine

Malone et a/'? investigated the cost-efficacy of sibutramine for obese patients with a BMI over 30
kg/m or a BMI of 27-29,9 kg/m with one or more obesity-related morbidities and this for a one
year period. They compared a group of patients following a sibutramine treatment and a weight
management programme with a group of patient following the same weight management
programme but without sibutramine treatment. Patients were not blinded. They assessed direct
health care costs associated with obesity.

As results, total heath care expenditure, obesity-related health care expenditure, the weight loss
and the percent of weight loss were significantly higher in the sibutramine group, which results in
an incremental cost-effectiveness ratio of €86 per additional percent of weight loss and of €38
per additional pound of weight loss.

The study period was too short to correctly assess the long term cost-effectiveness of
sibutramine and no final outcome parameters were included in the analysis. The latter is a major
weakness as the meaning of a cost per percentage of weight loss is unclear. The relative
importance of percentage of weight loss can only be assessed in relationship to its consequences
on final outcome parameters.
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Table 2 4. Cost-efficacy analysis
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Authors Intervention (population) Time frame | Incremental efficacy Incremental costs Incremental
of CEA* cost-efficacy
Type Results Type Results™* Results™*
Lamotte* Orlistat + diet vs diet during 2 years (Diabetic | |0 years Life-years gained Costs (items not
patients) specified)
Diabetic patients with no other complications 0.08 €1,686 €20,956/LY
Diabetic patients with hyper- cholesterolaemia 0.204 €1,588 €7,767/LY
Diabetic patients with AHT 0.227 €1,759 €7,747/LY
Diabetic patients with both complications 0.474 €1,721 €3,630/LY
Maetzel® Orlistat + ATG care vs ATG care during | I'l years Life-years gained 0.13 Costs (items not €1,019 €7,562/LY
year (Diabetic patients) specified)
Malone'? Sibutramine + WMP vs WMP alone during | | year Weight loss (pound) | 8.7 (p<0.01) Obesity-related €322 €38/pound WL
year (obese patients or overweight patients direct health care |(p<0.01)
ith co-morbidit t
with co-morbidity) % of weight loss | 3.8 (p<0.01) | " €86/%WL

* CEA: Cost-efficacy analysis

**Sources : GDP deflator : World Bank / PPP : Eur25 = | for 2004 (Eurostat)

AHT = Hypertension
ATG = Adherence to guideline
WMP = Weight management program
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Cost-utility analysis

Orlistat

Foxcroft performed two studies on the cost-utility of orlistat for patients with a body mass
index over 30 kg/m or over 28 kg/m with associated risk factors and who have already
responded to a weight reducing regimen (weight loss of at least 2,5 kg within 4 weeks before
orlistat treatment). The first study? was based on the EMEA (European agency for the evaluation
of medicinal products) guidance, i.e. orlistat was stopped for patients who had not lost at least
5% of their weight at 3 months. The orlistat treatment was associated with diet and was
compared with a placebo combined with diet. Only direct health care costs were assessed.

As results, the direct average cost for a 2-year treatment was €1,120 per patient and the
number of quality-adjusted life-years gained after 2 years was 0.016 per patient. The cost per
additional quality-adjusted life-year was €70,014.

In their second study’, two different guidances were compared: the EMEA and the NICE
guidance. The NICE guidance stipulates that orlistat treatment is stopped for patients who have
not lost at least 5% of their weight at 3 months and at least 10% of their weight at 6 months.
The orlistat treatment was associated with diet and was compared with a placebo combined
with diet. Only direct health care costs were assessed.

As results, the direct average cost for a |-year treatment was €324 per patient following the
NICE criteria and €397 per patient following the EMEA criteria. The number of quality-adjusted
life-years gained after one year were 0.00931 per patient following the NICE criteria and
0.01464 per patient following the EMEA criteria. The incremental cost per additional quality-
adjusted life-year was thus lower in case of the EMEA guidance.

Hertzman et al.8 assessed the cost-utility of orlistat for a 10-year period for patients with a body
mass index over 30 kg/m, without diagnosed diabetes and who have already responded to a
weight reducing regimen (weight loss of at least 2,5 kg within 4 weeks before orlistat
treatment). The orlistat treatment was associated with diet and was compared with a placebo
combined with diet. Like in the EMEA guidelines, orlistat was stopped for patients who had not
lost at least 5% of their weight at 3 months. Otherwise orlistat was taking for a one year period.
In their model, they assumed a period of weight sustainability of 3 years after orlistat treatment.
Temporary weight loss was assumed to reduce the risk of developing diabetes and thus the
expected cost of treating and controlling patients with diabetes. Only direct health care costs
were assessed.

As results, the total incremental cost per patient and the incremental number of QALY gained
per patient were slightly superior in the orlistat group. The incremental cost per quality-adjusted
life-year gained was €11,198. Once again, the sensitivity analysis showed the important impact of
the weight sustainability assumption on results.

Lacey et al.? performed a study similar to the study of Hertzman et aP but for a | I-year period.
They also followed the EMEA guidance in their evaluation and assumed a period of weight
sustainability of 3 years after orlistat treatment. Moreover, they assumed that a 10% reduction in
BMI reduces the annual incidence of diabetes by 30% and that in the control group, diabetes-
related savings were null. Results were similar to those of the study described above.

Ruof et al.!! were interested in the cost-utility of orlistat over an | |-year period for overweight
and obese patients with type 2 diabetes and without diabetes-related complications. Orlistat was
associated with an antidiabetic drug and a weight loss programme and was compared with an
antidiabetic drug and a weight loss programme alone. Once again, orlistat was stopped for
patients who did not lose at least 5% of their weight at 3 months. In the cost input, they
included the medication cost but also the diabetes-related complication cost, which was
assumed to be reduced by the treatment-related effect on HbAIC level. This effect was
assumed to be lost 3 years after treatment.

They assessed their results in two different countries: Sweden and Switzerland. The incremental
cost per QALY ratios were €12,622/QALY and €10,773/QALY respectively.
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Sibutramine

Warren et al® assessed the cost-utility of sibutramine over a 5-year period for patients with a
body mass index between 27 to 40 kg/m and without obesity related morbidity. At the
beginning of the study, |0 mg of Sibutramine was given. Patients were assessed at | and 3
months. At | month, patients who had not lost at least 2% of their weight were considered as
non responder patients. At 3 months, patients who had not lost at least 5% of their weight were
also considered as non-responders. To non-responders, 15 mg of sibutramine was given and
after 3 new consecutive months, treatment was stopped for patients who had not loset at least
5 % of their weight. The sibutramine treatment was associated with lifestyle modifications and
was compared with lifestyle modifications alone. Cost input included drug costs, patient
monitoring and savings associated with avoided coronary heart disease (CHD) and diabetes
events. Other obesity-related complications were not assessed.

Results of two different countries were compared : United Kingdom and United States. The
incremental cost per patient after 5 years was €458 in the US model and €425 in the UK model.
The number of QALYs gained were similar in the two countries (0.05291 in the US model and
0.05895 in the UK model). The incremental cost per QALY was €8,648 in the US model and
€7,198 in the UK model. Variations between the two models resulted from different discount
rates and different monitoring schedules assumptions.

The models were based on a lot of assumptions and the benefits of sibutramine on
cardiovascular heart disease and on diabetes should be based on the results of clinical trials
rather than estimated using the model.
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Table 2 5. Cost-utility analysis

Authors Intervention (population) Timeframe of | Incremental utility Incremental costs Incremental cost-
the CUA* utility
Type Results™ | Type Results™*

Foxcroft 20003 | Orlistat + diet vs placebo + diet 2 years QALY 0.0160 Direct health care costs €1,120 €70,014/QALY
during 2 years (non responder criteria)

Foxcroft 20057 | Orlistat + diet | year QALY Direct health care costs
vs placebo + diet
during | year (NICE or EMEA criteria) NICE 0.00931 NICE €324 €34,867/QALY

EMEA 0.01464 EMEA €397 €27,123/QALY

Hertzman® Orlistat + diet vs placebo + diet 10 years QALY 0.0304 Direct health care costs €340 €11,198/QALY
during | year (EMEA criteria)

Lacey’ Orlistat + diet vs placebo + diet I'l years QALY 0.028 Direct health care costs €420 €14,893/QALY
during | year (EMEA criteria)

Ruof!! Orlistat + antidiabetic drug + WLP vs I'l years QALY Not Costs Not €12,622/QALY
antidiabetic drug + WLP specified specified | €10,773/QALY
during | year (diabetic patients)

Warren® Sibutramine + diet and LSA vs placebo + diet |5 years QALY Direct health care costs
and LSA US model | 0.05291 US model €458 €8,648/QALY

during | year (5 years)

UK mode/ 0.05895 UK mode/ €425 €7,198/QALY

* CUA: Cost-Utility Analysis

**Sources for conversion of national currency units to Euros for 2004: GDP deflator : World Bank / PPP : Eur25 = | for 2004 (Eurostat)
QALY = Quality-adjusted life-year

NICE = National Institute for Clinical Excellence

EMEA = European agency for the evaluation of medicinal products

WLP = Weight loss programme

LSA = Lifestyle advice

US = United States

UK = United Kingdom
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43.2 Reviews of economic evaluations
Four reviews of economic evaluations were identified'?!%). These systematic reviews
were based on the economic evaluations described above or unpublished studies.
Consequently, we will not further elaborate on this point.
Table 2 6. Review of economic evaluations

Authors Years | Original economic evaluations included

O’Meara'? 2001 | Foxcroft3, Roche data

O’Meara'? 2002 | BASF Pharma/Knoll

Avenell'4 2004 | O’Meara 2001'2, O’Meara 2002!3, Foxcroft3, Lamotte?, BASF

Pharma/Knoll

Curran!s 2004 | Lamotte?, Maetzel®

4.4 DISCUSSION

44.1 Orlistat

All the selected analyses have targeted the patients to treat and have concluded that drug
treatment associated with diet or another lifestyle approach was a cost-effective
alternative compared to diet or to another lifestyle approach alone.

These studies targeted the patients to show the economic advantage of reserving
treatment to patients who already have lost at least 2.5 kg in one month thanks to lifestyle
approaches and by stopping the treatment for patients who had not lost at least 5 kg after
3 months. This approach reduces the cost-effectiveness ratio, meaning that selective
treatment is more cost-effective than treatment in all patients. The cost-effectiveness
ratio is further decreased by treating only patients with diabetes or other obesity-related
morbidities.

Studies with a longer timeframe (>10 years) had lower cost-utility ratios than short term
studies (| or 2 years).

However, we have major concerns regarding the validity of these studies.

Firstly, most studies had methodological weaknesses.

e Models were based on key assumptions that were not always conservative

o Weight loss data were based on clinical trials with a follow-up of less
than 2 years (l-year in most studies). To model the results on a long
term period, economic evaluations assumed a weight sustainability
between 3 to 5 years following the study. This assumption is not
conservative because, as set out in the chapter on effectiveness of
pharmacological treatments of this report, one study demonstrated that
weight loss after one year with orlistat was entirely regained in the
following year. As shown in the economic evaluations included in our
review, results were highly sensitive to this assumption. With the
assumption of weight regain after | year of stopping treatment,
pharmacological treatment becomes much less attractive from an
economic point of view.

o Follow-up costs were also sometimes estimated using non-conservative
assumptions. For example, in the study of Hertzman et al®, the number
of outpatient physician visits was assumed to be the same in the
treatment and the control group, while it might be expected that follow-
up will be more intensive and hence more costly in patients who are
being treated.
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e Studies did not compare all relevant alternatives (diet, exercise, behavioural
therapy, prevention)

o To be complete, an economic evaluation should assess all the possible
alternatives, which was not the case in our selected economic
evaluations. By taking into account only one alternative, known as being
less effective, a bias in favour of the drug is introduced.

e Some cost items or outcomes were not included

o The studies were often based on direct health care costs only and not
on the total costs from the societal perspective.

o Cost items included in the studies were not always specified and their
accuracy could thus not be assessed.

o Some outcomes in favour of the control group, like the loss of utility
due to the treatment, were omitted.

Secondly, outcome data were often based on clinical trials (efficacy) and not on outcomes
in daily practice (effectiveness). Results are thus expected to be different in real life.
Patient compliance to the treatment and consequently also the effective weight loss could
be lower in real life than in the clinical trials.

Thirdly, of the seven original economic evaluations on orlistat, only one study was not
industry funded. Moreover, effectiveness data were generally based on clinical trials which
were also industry funded. Recent studies'® '8 have highlighted the bias generated by this
kind of sponsorship and showed that clinical trials and economic evaluations sponsored by
the pharmaceutical industry were more likely to produce favourable results than studies
funded by other sources.

Finally, only one study assessed Belgian costs*. The external validity of the other studies
may thus be limited. Moreover, not enough studies were performed to make an
evidenced-based conclusion.

Sibutramine

Only two economic evaluations assessed the cost-effectiveness ratio of sibutramine. The
study of Malone et a/'? was based on a very short follow-up period (I year). The study of
Warren et af concluded that, in a selected patient population, sibutramine was a cost-
effective alternative to diet and life style for a five-year period.

However, even though these studies were based on more conservative assumptions, the
same limitations than those described above apply.

In general, we conclude that the evidence base for cost-effectiveness of pharmacological
treatment of obesity, be it by orlistat or sibutramine is rather weak. Relatively few studies
have been performed, most of which are sponsored by the pharmaceutical industry.
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Key points

According to the existing economic literature, the combination of drug treatment with diet
or other lifestyle changes is a cost-effective treatment strategy for obesity compared to diet
or to other lifestyle changes alone when patients are targeted.

Selective treatment in early responders or patients with obesity-related morbidity only
increases the cost-effectiveness of pharmacological treatment of obesity.

The validity of the published studies may be questioned:
¢ Almost all studies were industry funded and were based on industry-funded clinical trials.

o All studies had methodological weaknesses (modelling assumptions were not
conservative, the studies did not assess all possible alternatives and failed to include some
cost or outcome items).

e Outcomes were based on efficacy data from clinical trials and not on effectiveness data
from daily practice.

¢ Not enough studies was performed to make an evidenced-based conclusion

Due to these major weaknesses of the cost-effectiveness evaluations of pharmacological
treatment for obesity, we cannot draw firm conclusions about the cost-effectiveness of this
treatment strategy relative to other treatment modalities.
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5.1

5.2

5.2.1

522

SAFETY AND CLINICAL EFFECTIVENESS OF
SURGICAL TREATMENT

BACKGROUND

Adapted from: Agency for Health Research and Quality (AHRQ) systematic review' and
Blue Cross Blue Shield (BCBS) health technology assessment?.

A variety of surgical procedures have been used to induce weight loss for obese patients.
Procedures are classified according to the mechanisms achieving weight loss, as:

e Restrictive procedures : the size of the stomach is mechanically restricted thus
limiting the quantity of food a patient can consume at a single meal. Main
examples are adjustable gastric banding (AGB), and vertical banded gastroplasty
(VBG).

e Malabsorptive procedures. a portion of the intestines is bypassed, thus
decreasing the proportion of nutrients that are absorbed from a meal. An
example is the jejuno-ileal bypass, probably the oldest surgical treatment of
obesity, that has become completely obsolete.

o Combined procedures exert their effects by both a restrictive and a
malabsorptive mechanism. These procedures include Roux-en-Y-Gastric Bypass
- RYGB, and biliopancreatic diversion - BPD.

During the last several decades there has been a continued evolution in surgical
techniques. Currently, laparoscopic adjustable gastric banding (LAGB) and open or
laparoscopic RYGB (LRYGB) are the most commonly performed procedures worldwide,
and VBG is only performed in a very small proportion of obese patients. Variations on
gastric bypass (e.g., BPD, long-limb gastric bypass) are attempts to maximize weight loss in
patients with super-obesity (BMI >50 kg/m?2).

Care for bariatric surgery patients entails a comprehensive preoperative workup, close
postoperative follow-up, and the involvement of services such as nutritional guidance and
psychological support. Severe obesity is a chronic condition requiring lifelong treatment
and follow-up: bariatric surgery is not a cure. Patients need to know that a commitment
to permanent lifestyle changes following the operation is essential after surgery.

FOCUS AND METHODS OF THIS REVIEW

Research questions
This review tries to answer the following research questions :

e What is the effectiveness and safety of bariatric surgery (in general), in the
treatment of severe obesity (BMI > 35, with co-morbidities; or BMI > = 40)
compared with conservative treatment of obese patients?

e What is the effectiveness and safety of LAGB in the treatment of severe
obesity, compared with older techniques, mainly RYGB

We focus mainly on LAGB and (L)RYGB, because these are the most frequently used in
Belgium.

Methods

There has been in later years a large number of systematic reviews and/or health
technology assessments evaluating bariatric surgery3=> - &7, some specifically focusing on
the relative efficacy and safety of Laparoscopic Gastric Banding procedure compared with
other procedures®'% 2 — to mention only those published since 2004. These are the main
source for this study, a description of those quoted here can be found in annex (research
question, findings and conclusions).
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5.3 OUTCOME MEASURES FOR BARIATRIC SURGERY

Given the variety of surgical procedures, comparisons of these outcomes between
procedures are particularly important.

e Safety:
I. Short term (30-days) and long-term (| year) mortality

2. Conversion from laparoscopic to open surgery (for laparoscopic
procedures)

3. Peri-operative and post-operative complications
4. Re-operation rates

o Effectiveness
. Weight loss and maintenance

2. Improvement in co-morbidities: hypertension, diabetes, sleep
apnea,

Quality-of-life (QolL)
4. Nutritional status (assessment of malabsorption)

5. Hard endpoints such as: incidence of cardio-vascular events,
mortality from cardio-vascular causes, overall mortality

There are several outcome measures for weight loss.

Table 27 Different measures for weight loss and maintenance (Adapted from BCBS
HTA2).

Measure Definition Comments

Decrease in weight difference in weight, pre-and

post treatment

intuitive, but the relationship to clinical
outcomes is unclear, especially in morbidly
obese.

Decrease in BMI difference in BMI, pre-and maybe clinically significant if change in BMI

post-treatment.

clearly leads to change in risk category

% Excess Weight
Loss (EWL)

Amount of weight loss*100 /
excess body weight

Most commonly used measure of weight loss in
bariatric surgery. It bears some relationship
with clinical significance; however threshold for
this is unclear.

% patients losing >
50% of Excess Body
Weight

Sometimes used as definition
of e ‘success’ for surgery

threshold for clinical significance is arbitrary

% weight loss

(weight loss*100 / initial
weight)

EWL: excess weight loss.

EBW excess body weight

Attempts are being made at standardising reporting for bariatric surgery, such as the
Bariatric Analysis and Reporting System (BAROS)'!: '2 | BAROS is a scoring system
incorporating excess weight loss, medical co-morbidities and quality-of-life. Points are
subtracted for re-operations and defined complications. It is however very inconsistently

used.
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DESCRIPTION OF PROCEDURES
Adapted from AHRQ systematic review' and BCBS HTA?

Roux-en-Y Gastric Bypass (RYGB).

Reduction of the stomach to a small gastric pouch (30 cc) results in feelings of satiety
following even small meals. This small pouch is connected to a segment of the jejunum,
thus bypassing the duodenum and very proximal small intestine, and absorptive function is
reduced. The “dumping syndrome,” defined as abdominal symptoms and diarrhoea shortly
after eating, is due to reduced transit time in the intestine, and patients must eat small
meals to ameliorate these symptoms!'°.

RYGB is a well established procedure and is considered in the United States as the
‘reference’ method, to which other, newer procedures (like laparoscopic adjustable
gastric banding), should be compared?.

Open gastric bypass is a major surgical procedure, with the risks expected with intra-
peritoneal surgery. Adverse effects of gastric bypass also include complications specific to
the procedure, such as leaks, obstruction at the anastomotic sites, dilatation of the pouch,
staple line failure, etc. Due to the altered passage of food, patients are also at risk for a
number of metabolic complications, including iron deficiency anemia, vitamin B2
deficiency, and hypocalcemia.

RYGB is now more and more performed laparoscopically (LRYGB). The mechanism by
which weight loss is achieved is the same as for open RYGB, and weight loss and co-
morbidity outcomes should be similar. However, different techniques can result in
different types and rates of complications

Risk-adjusted in-hospital adverse outcome'3 as well as 30-days'4, are significantly lower

when gastric bypass is performed by higher-volume surgeons.

Long-limb gastric bypass (LL-GBY) or distal gastric bypass, is identical to standard gastric
bypass except for the length of the Roux limb. Creation of a longer Roux limb results in a
greater portion of the small intestine being bypassed, thus increasing the degree of
malabsorption.

Adjustable Gastric Banding (AGB):

The uppermost portion of the stomach is encircled by a band to create a gastric pouch
with a capacity of approximately 15 to 30 cc. The band can be adjusted in the clinic by
adding or removing saline via a reservoir port that is positioned beneath the skin. The
size of the gastric outlet can be modified as needed, depending on the rate of a patient's
weight loss. Gastric banding does not produce malabsorption. It is now almost always

performed laparoscopically (LAGB). The device is expensive’.

LAGB, unlike other bariatric procedures, involves no stapling of the stomach wall, no
cutting or opening of the stomach, and no alteration of the gastrointestinal tract. It is
clearly an easier laparoscopic procedure than the laparoscopic gastric bypass and it has
the additional advantage of reversibility. Still LAGB is a difficult procedure that takes time
and experience to carry out effectively. Many authors reported a steep learning curve
effect, with markedly lower morbidities for the second 100 procedures performed!©.
Concern persists regarding the long-term efficacy of LAGB, and the long-term incidence
of adverse events'?.

Short-term complications of gastric banding are expected to be low, but can occur.
Possible longer-term complications include nausea and vomiting, especially if the band
pressure is too high. Dilation of the pouch may occur, usually resulting in weight gain.
Gastro-oesophageal reflux disease (GERD) may occur due to the increased pressure
gradient introduced in the stomach. These complications may respond to adjustment of

7 1670 Euros excl VAT for the Swedish Band in Belgium (Source: Johnson and Johnson, personal
communication). Less expensive brands are also on the market.
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the band pressure. There may be slippage of the device, and over time, the device may
erode through the gastric wall. Malnutrition and vitamin deficiencies may also occur as
long term complications.

543 Vertical Banded Gastroplasty (VBG).

The upper part of the stomach is stapled to create a narrow gastric outlet or pouch that
remains connected with the remainder of the stomach. A non-adjustable band is placed
around this new inlet to prevent future enlargement of the stoma. As a result, patients
experience a sense of fullness after eating small meals. Weight loss from this procedure
results entirely from eating less: there is no component of malabsorption. VBG used to be
one of the more common surgical procedures for weight loss because of its technical ease
and low morbidity. It has been superseded since 1995 by LAGB and RYGB.

Short-term complications include those associated with upper abdominal surgery, (injuries
to internal organs, or to the gastro-intestinal tract, bleeding, cardio-pulmonary
complications, etc...); leaks or failure at the staple line and nausea/vomiting caused by the
altered stomach physiology.

Long term complications can include persistent nausea/vomiting, gastro-oesophageal
reflux disease (GERD), gastric obstructions, leaks or failure at the staple line, stenosis at
the gastric outlet site, band slippage, band erosion, and dilatation of the stomach pouch.
Malnutrition and vitamin deficiencies are also a long-term concern'.

544 Biliopancreatic diversion (BPD)2.

BPD, like RYGB, combines both the restrictive and malabsorptive strategies of obtaining

weight loss. The stomach is partially resected, but the remaining capacity is generous
compared to that achieved with the RYGB. As such, patients eat relatively normal-sized
meals and do not need to restrict intake severely. The duodenum and jejunum) are
bypassed, and substantial malabsorption occurs. This procedure is favoured by some
bariatric surgery specialists. The partial biliopancreatic diversion with duodenal switch
(DS) is a variant of the BPD procedure.

Short-term complications of BPD include those associated with upper abdominal surgery.
Complications specific to the procedure can include gastric obstruction, leaks at the
anastomotic sites, and nausea/vomiting caused by the altered stomach physiology.
Anastomotic leaks are a serious complication that usually results in peritonitis and the
need for an additional surgical procedure.

Long-term complications can include persistent nausea/vomiting, GERD, leaks or stenosis
at the anastomotic sites, dilation of the stomach pouch. One of the most frequent
complications is diarrhoea and foul smelling flatulence. This surgery is intended to cause a
greater degree of malabsorption compared to gastric bypass, and the possibility of
malnutrition and/or vitamin deficiencies are a greater concern.

8 BPD has been developed by Scopinaro and is called after his name. Strictly speaking, it is a combined
procedure because the stomach is partially resected, but its effects is mainly achieved through
malabsorption. It can be done either as open or laparoscopic surgery. The duodenal switch modification
usually includes a gastric sleeve resection (DS+GS). In Belgium BPD and DS+GS are less common than
LAGB and RYGB. They are favoured by, and limited to, a few centres (Dr Hubens, personal
communication).
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EFFECTIVENESS OF SURGICAL TREATMENT OF OBESITY,
COMPARED WITH NON-SURGICAL TREATMENT

Evidence available
Several systematic reviews have been published in 20052 67,

The AHRQ systematic review!> ¢ identified only 2 RCTs comparing surgical and non-
surgical treatment. Both were conducted more than 20 years ago and assessed
procedures that are not currently considered relevant (horizontal gastroplasty and jejuno-
ileal bypass).

Most of the evidence for comparing surgical and non-surgical treatment comes from a
large, prospective, non-randomized, intervention trial, the Swedish Obese Subjects (SOS)
study'>!9, In this study, surgically treated patients (BMI >=34 for men and >= 38 for
women; most of whom were treated with vertical banded gastroplasty) were compared
to a group of prospectively matched controls who underwent medical treatment. The
SOS study is the only one that compares co-morbidities between surgically treated
patients and a concurrent control group receiving non-surgical treatment; it is also the
only one reporting on an extended follow-up (10 years) Although not randomized, this
study provides the best available evidence to assess the effectiveness of bariatric surgery.
However, one overall aim of this study was to address the apparent discrepancy between
the effect of weight loss on risk factors, and hard endpoints (overall mortality and
incidence of cardio-vasculaire events)'?, and no data have yet been published in that
respect.

There are very few studies reporting on hard-endpoints. A retrospective cohort study
compared overall long-term mortality between obese patients surgically treated at one
hospital, and historically matched controls??, but the information provided is insufficient to
properly assess comparability of the groups. Another study used a state-wide hospital
administrative discharge database to compare survival between surgically and non
surgically treated obese patients'4.

Numerous case-series reporting on outcomes of bariatric surgery have also been
published. However, the case series are limited by short follow-up and incomplete
reporting of data that are crucial to an understanding of their validity. For instance fewer
than half reported the proportion of original patients contributing data to the outcomes at
follow-up®. Reporting on weight loss is usually better than reporting on complications,
but different outcome measures make comparisons difficult.

The AHRQ meta-analysis compiled data from 147 studies'. Buchwald meta-analysis*
involved compiling data from |34 studies, reporting on more than 10.000 patients (not all
contributing to all outcomes).

Results

Adverse events will be analysed by procedures.

Weight loss

The average age of subjects enrolled in the SOS study was 47, about two-thirds were
women, and average BMI at baseline was about 41. Procedures used were VBG (70%),
RYGB (6%), and gastric banding (6%).

Weight loss in the surgically treated group was maximum | year after the intervention
(mean=44 kgs) and there was gradual increase of weight thereafter. After 10 years'®,
average weight loss was 20 kg (or 16 percent of body weight) for 64| surgically treated
patients, compared with a slight increase in weight in the control group. (Loss to follow-

up after 10 years was approximately 25% in each group).
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Figure 1. Weight changes among subjects in the SOS study over a |0-year period'®,
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In Buchwald meta-analysis*, overall mean age of surgically treated patients was 39 years,
81% of them were women, and baseline BMI was 47 (range 32-69).

Table 28. Meta-analysis of weight outcomes of bariatric surgery, all procedures combined
(from Buchwald 4)

N patients evaluated (N treatment | Weighted mean change (range of
groups) mean change)
Absolute weight loss, kg 7 588 (83) -40 (-70 to -9)
BMI decrease 8232 (96) -14 (-27 to -4)
Initial weight loss (%) 1 386 (9) - 36% (-39% to -21%)
Excess weight loss (%) 10 172 - 65% (-93% to — 32%)
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Improvement or resolution of co-morbidities

In the SOS study there was no statistically significant difference between the groups, ten
years after surgery, as regards the incidence of hypercholesterolemia and hypertension.
However surgically treated patients had a lower incidence of hypertriglyceridemia (OR
0.61, 95% CI 0.39-0.95), diabetes (OR : 0.25, 95% CI 0.17-0.38) ; and hyperuricemia (OR
0.49, 95% Cl 0.34-0.71). Effect sizes after 10 years were smaller than those reported 2
years after surgery.

Additional reports from the SOS study support a substantial benefit of surgery in reducing
sleep apnea, symptoms of dyspnea and chest pain!” and improving quality of life'>. The
positive changes in quality of life after two years were related to the magnitude of weight
loss, that is, the greater the weight reduction, the greater the health-related quakity of
life improvements.

The AHRQ systematic review' assessed reports of surgery case series. These results are
consistent with the statistically significant improvement reported by the SOS study for
diabetes, hypertension (in the small RYGB subset), and sleep apnea, although the
magnitude of benefit reported in SOS study was smaller than that reported in the case

series!.

Table 29. Systematic review of resolution or improvement of co-morbidities following
bariatric surgery. Adapted from AHRQ review !

Co-morbidity N studies Resolution or improvement of co-morbidities

Range Median

Diabetes 21 69% to 100 % 100%

Hypertension 18 25 % to 100 % 89%

Sleep apnea 14 95 % to 100 % 100%

Dyslipidemia 10 60% to 100% 88%

5523

Hard endpoints: long-term mortality

A retrospective cohort study compared long-term mortality between 1035 surgically
treated obese patients and 5746 obese controls, retrospectively matched on gender, age,
and date of first diagnostic of obesity?). The crude relative risk for death at 5 year was
0.11 (95% CI 0.04-0.27) for surgically treated patients as compared to the control group,
that is a relative risk reduction of 89%. However, apart from the matching variables, very
little information is provided on the controls (for instance, their BMI was not known to
the investigators), casting some doubt on their comparability with the surgically-treated
patients at baseline, and only unadjusted relative risks are presented.

A large retrospective, population-based study using a state wide hospital administrative
database compared long-term mortality between obese patients admitted for gastric
bypass and obese patients admitted for any another cause. A modest overall survival
benefit was associated with the procedure, but when survival was compared beginning
one year after the procedure (whereby not taking into account [.9% post-operative
mortality) risk ratio for death, adjusted for age, sex, and some measure of co-morbidity,
was 33% lower than that of non operated patients (hazard ration 0.67; 95% Cl 0.54 —
0.85).
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Health care costs for surgically treated vs conventionally treated obese
patients

Pharmaceutical costs for patients participating to the SOS study were measured 6 years
after inclusion in the study. The surgical group had lower costs for diabetes mellitus and
cardiovascular disease medications but higher costs for gastrointestinal tract disorder,
anemia and vitamin deficiency medications. Total costs were similar for surgically and
conventionally treated obese patients'®. No differences between groups were found
either for hospitalisations costs'.

A retrospective analysis of a large hospital database in the US, found a high rate of hospital
admissions in the years following after bariatric surgery, (as compared with the rate of
hospitalisations before) and concluded that ‘rather than a decrease in inpatient health care
utilization after RYGB, the costs associated with inpatient hospitalization may remain
elevated for as many as 5 years following RYGB™!.

Relationship between wejght loss and improvement in co-morbidities
following bariatric surgery for morbid obesity

One review specifically addressed the question of whether there is a threshold amount of
weight loss necessary to improve health outcomes?2.

The best available evidence - from the SOS study- provides some qualitative insights into
the relationship between amount of weight loss and change in health outcome measures,
and the clinical significance of these changes. However, it is not possible to draw
conclusions as to the relation of increment of weight loss to increment of improvement in
health outcome measures. It is also not possible to identify a weight loss threshold for
success of a surgical procedure??,

Outcomes of bariatric surgery for patients with a BM/ < 40

The benefits and adverse effects of bariatric surgery for non-morbidly obese (BMI < 40,
with or without co-morbidity) were explored as part of the very comprehensive ECRI
HTA>. Only one study?® , met the inclusion criteria: (1) control group of non-surgically
treated patients, or before-and-after design, (2) separate reporting of outcomes for non-
morbidly obese patients. This study suffers from the usual biases small sample size, and
high loss to follow-up and does not contribute much to knowledge on the subject.

COMPARISON BETWEEN BARIATRIC PROCEDURES

Under the assumption that improvement in co-morbidities is related to the amount of
weight loss, comparisons between procedures will be made on weight loss (rather than
co-morbidities), and short and long term adverse events.

Comparisons involve different procedures, or one procedure performed -either
laparoscopically or with open surgery. Because of the significant co-morbidities associated
with open bariatric procedures, severely obese patients are generally at increased risk for
postoperative cardiopulmonary and wound-related complications. A laparoscopic
approach might be of greater benefit to this group of patients than those considered to be
not clinically obese. The goals of the laparoscopic approach are to reduce the length of
hospitalization and minimize the morbidity associated with open bariatric surgery.

Evidence available

Comparison between procedures should ideally be based on randomized controlled trials,
or at least comparative studies. The most recent BCBS systematic review? identified few
comparative studies with at least one year follow-up:

- Open Gastric Bypass (RYGB) vs
Vertical Banded Gastroplasty (7 studies)?4-30,

Laparoscopic Gastric Banding (I study)3°
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Laparoscopic Gastric Bypass : one RCT3!; another RCT with shorter FU can
contribute to the analysis of short terms adverse events32; one non-randomized
comparison of procedures is limited to adverse events33,). All 3 were rated of poor
quality?2.

Bilio-pancreatic diversion — duodenal switch: | study3*

Long-limb gastric bypass3> 2% 36-38 A problem is that the length of the limbs being
compared vary across studies.

- Laparoscopic gastric bypass vs
Laparoscopic long-limb gastric bypass: | study3?
- Laparoscopic Adjustable Gastric Banding vs
Laparoscopic Gastric Bypass (3 studies)30: 40. 4!
Vertical Banded Gastroplasty VBG3?: 42

Currently, RYGB is presented (in the US) as the procedure of choice. The most rigorous
of all comparative trials (the so-called Adelaide trial?®) showed greater weight loss for
RYGB compared with VBG and HBG, without difference in adverse events between
groups. RYGB is the ‘standard’ procedure against which newer procedures (like LRYGB
or LAGB) need to be assessed?.

Quality of trials comparing bariatric procedures ranges from fair to poor. Such studies
suffer from a number of biases, like inconsistent reporting of adverse events, short follow-
up period, or high loss to follow-up, and small sample sizes.

Most of the evidence for comparing outcomes actually comes from single-arm case
series. Single-arm series often have the advantage of larger numbers. However,
populations at baseline are not comparable; surgical procedures are inherently prone to
variability between individual surgeons, especially for procedures that are technically
complex. In addition, outcomes of a surgical procedure may vary between hospitals.
While reporting of weight-loss outcomes following bariatric surgery is fairly well
standardized, the reporting of adverse events shows wide variability. Systematic
surveillance at regularly planned intervals is generally not done?.

It has been argued that the assessment of a new surgical procedure during the initial
stages of the learning curve does not provide an accurate picture of its safety (and
efficacy). Systematic reviews usually have as an inclusion criteria the reporting of a minimal
number of cases which can range from 104 ! to 500 (to account for the learning curve)'©.

Weight loss

Malabsorptive procedures seem to result in greater weight loss than restrictive
procedures. There is no reason to believe that weight loss could be different if a given
procedure is performed laparoscopically, as compared to open surgery. Procedure can be
classified in increasing weight loss order, as: adjustable gastric banding, vertical banded
gastroplasty, and Roux-en Y- gastric bypass (see Table 4).

Limited evidence, based on one comparative study and 7 single-arm studies?, suggest that
weight loss after bilio-pancreatic diversion is in the same range as weight loss after RYGB.
Short term and long term adverse events seem to be less for RYGB but there are
insufficient data to draw definite conclusions.

Studies reporting on Long Limb RYGB are often of poor quality. In addition the length of
the limbs being compared varies across studies. The majority of comparisons do not show
any significant differences in weight loss. The evidence presently available for LL RYGB is
not sufficient to form conclusions on its superior efficacy compared to traditional RYGB?2.
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Table 30. Comparison of bariatric surgery procedures: weight loss

RYGB* VBG AGB* BPD/DS

BCBS Systematic review 2 Results from comparative studies.
% Excess Weight Loss (EWL)

N=9 studies 717 trials show lesser (N=2 studies) 63%
| yr : median EWL weight loss than with %EWL range 33-39 (1 study)
68%, range [66-71] RYGB.
3 yrs: median EWL Range 19-36% less patients
65%, range [63-68] with > 50% EWL
SOS study'?
Mean weight change (weight loss*100/ initial weight) -10 years follow-up.
-25% -16.5% -13.2% NA
(N= 34 patients) (N= 451 patients) (N=156 patients)

AHRQ Meta-analysis'

Mean weight loss, kg [95% ClI]
(N studies/n patients)

| year follow-up

43 kg [ 41-43] 32 kg [30-34] 30 kg [28-32] 52 kg [45-59]
(32/2937) (21/2080) (27/5562) (3/735)
36 months follow-up, or more
41 kg [37-46] 32 kg [28-37] 35 kg [29-40] 53 kg [48-59]

(21/1281) (18/1877) 1713076 (1/50)

*Open and laparoscopic procedures combined
BPD/DS : bilio-pancreatic diversion — duodenal switch

5.6.3 Adverse events: mortality

Large, retrospective, population-based studies have recently been published'4 43,
Population-based studies reflect field reality better than case-series (often reporting

outcomes from experienced surgeons); mortality is higher in these studies than in case
series.

5631 Peri-operative mortality

Definitions are often not standardised. For instance the term ‘peri-operative mortality’
can have different meaning (in-hospital mortality, 30-days mortality). Pooled averages are
influenced by the inclusion criteria used.
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Table 31 Comparison of procedures: peri-operative mortality

RYGB LRYGB LAGB VBG BPD
Systematic review of case-series > 100 cases - Range 222
0-5% (N=11) 0-1% (N=8) 0-1.5%
Systematic review of case-series > 50 cases “(N studies/ n patients)
0.87% 0.23% - - -
8/2771 10/3464
Systematic review, all studies 4
0.5% 0.05% 0.31%
N/9258 N/5780 N/2858
AHRQ Systematic review, studies > 10 cases 6
Early or time unspecified death % (95% Cl) N studies/ n patients
Controlled trials
1.0% (0.5-1.9) 0.4% (0.01- 2.1) 0.2 % (0-1.4) NR
15/907 6/268 117401
Case series
0.3% (0.2-0.4) 0.02 % (0-0.78) 0.3% (0.1-0.5) 0.9% (0.5-1.3)
50/11590 35/9222 33/4091 7/2808
Population-based study'#. 30-days mortality (n deaths/N patients)
1.9% - -
(64/3328)
In Flum study'4 (population-based), overall 30-day mortality of 1.9% (64/3328) for gastric
bypass (open and laparoscopic combined) was higher than what is usually reported - with
close to half of all early deaths occurring after hospital discharge. The odds for 30-day
mortality were much higher (OR 4.7, 95% CI 1.2-18.2) for the first 19 procedures of a
given surgeon, compared with the following ones'4.
Reported peri- operative mortality range from 0% to 1% for LRYGB and from 0% to 5%
for RYGB2. Peri-operative mortality seems to favour LRYB, but definite evidence is still
lacking.
5632 Mortality at one year
In a large population study, mortality one year after bariatric surgery was 4.6% (but no
breaking-up per procedure is given). Male sex, age > 64, and surgeon experience, were
independently associated with a higher mortality; data also suggested an additive effect
between surgeon and institutional volumes*6.
5.6.4 Adverse events: morbidity
5.64.1 Laparoscopic vs open procedure

Adverse events data from controlled trials comparing laparoscopic and open procedures

(in general) were pooled in AHRQ systematic review'.

There were fewer wounds, less wound infections, and more re-operations for
laparoscopic vs open surgery. Data were insufficient to reach conclusions on differences
for other complications.
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Laparoscopic and open gastric by-pass
There is a lack of high-quality trials comparing RYGB and LRYGB.

Data on adverse events of open and laparoscopic RYGB are presented in appendix. A
serious complication, anastomic leak, could be more frequent in LRGYB. Longer-term
adverse events are less consistently reported and limited by the small number of patients
reaching long-term FU.

Nutritional deficiency rates of 16% for open RYGB and 24% for LRYGB have been
reported in MSAC*’ and BCBS2? systematic review, respectively.

Risk-adjusted in-hospital adverse outcomes'3 as well as 30-days mortality'4, are

significantly lower when gastric bypass is performed by higher-volume surgeons. A
volume-outcome relationship has been well demonstrated for most of these procedures.
A study on more than 24.000 patients showed that patients who underwent gastric bypass
at high volume hospitals (> 100 admissions per year) had a shorter length of stay, lower
overall complications, lower complications of medical care, lower mortality, and lower
costs, as compared with hospitals with a lower volume of activities*®.

At the moment, the evidence is not sufficient to form conclusions about the relative
morbidity of laparoscopic gastric bypass compared to open gastric bypass?2.

Laparoscopic adjustable gastric banding
Adapted from BCBS HTA?

Short-term adverse events for LAGB are low. Mortality in single-arm studies was rare,
with a pooled average of 0.1% and a median of 0%. The most frequent short-term adverse
events were conversions to open procedures (l.6%) and wound/port site infections
(1.5%). (Table 6)

There were 2 trials comparing LAGB with LRGBY“4%: 4!, but the largest one is rated poor
on quality assessment because of non-comparability of population. Data are shown in
appendix.

Quality of data available to assess long-term adverse events is poor. High loss to follow-up
particularly after one year is found in most studies. Average follow-up rate at 5 years was
4.9% (see table in appendix). However adverse events for LAGB can increase over the
years. In a study where long-term complications were reported by year*’, the incidence of
adverse events increased in years 2 through 5. For example, there were no cases of band
slippage reported in year |; but in years 2 through 4, this rate increased 1.3—1.5% per
year.

The most commonly reported complications are band problems requiring intra-abdominal
interventions (band intolerance, band leakage, gastric pouch problems, band slippage) and
tube/port problems (leakage, breaks and misplacements).

Studies with less complete follow-up report lower rates of long-term complications
compared with rates reported by studies with more complete follow-up. In several cases,
these rates differ by several-fold. The rates for these long-term adverse events are on
average higher than the short-term complications, and there is greater variability in the
range of reported rates. For example, the range reported for re-operations (2.0-52%) and
band removal (0.6-33%) is so wide that it is difficult to estimate the true rate with any
degree of certainty. Some of these adverse events, such as band erosion, can be very
serious and lead to significant morbidity and/or repeat procedures. However alterations in
the surgical technique have been proposed, and rates of some adverse events reported in
older studies may not reflect current surgical practice.

The frequency of adverse events diminishes markedly with experience (learning curve).
For instance in a large case-series, the incidence of gastric pouch dilation after LAGB was
the highest in centres with the lowest turn-over and 0 in the centres with the largest 0.

The 3 most recent HTA specifically assessing LAGB - the most commonly used
procedure in Belgium- reached similar conclusions (Table 6):
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Table 32. Conclusions of recent HTAs on LAGB

Source

Conclusions

Technology Assessment
Unit (TAU) of the McGill
University Health Centre,
2004°

LAGB is an effective procedure with an adequate safety record for up to 5
years. There is insufficient evidence on which to decide whether LAGB is a
superior procedure. Given that an effective (cheaper) alternative exists
(RYGB), it will be necessary to demonstrate clinically meaningful
superiority over a longer FU before LAGB is accepted as the operation of
choice

Alberta Heritage
Foundation for Medical
Research, 20059,

It is not possible to make definite conclusions on long-term safety and
efficacy of LAGB because of weak evidence

Blue Cross Blue Shield,
2005 CBS2

LABG is a safe procedure in the short term. There is insufficient evidence
to properly assess safety in the long-term. Rates for long-term adverse
events are poorly documented but are likely to be higher than short-term
adverse events

5.6.44

Vertical Banded Gastroplasty

VBG is the most common variety of gastroplasty and formerly the most commonly
performed bariatric procedure in the United States. It is performed less frequently today,
perhaps for the following stated reasons: (I) poor patient compliance with eating
behaviour modifications, (2) dehiscence of the vertical stapled partition, (3) less effective
than gastric bypass procedure for control of type 2 diabetes mellitus, (4) requirement for
implantation of a foreign body (e.g., polypropylene mesh or silastic ring), (5) less sustained
weight loss over time compared with RYGB procedure, and (6) side effects including
gastro-esophageal reflux and solid food intolerance'®

5645

Bilio-pancreatic diversion

There have been numerous studies of BPD published, but there is a lack of high quality
comparative trials. There is not enough evidence to support the hypothesis that BPD

results in greater weight loss than RYGB2. In Buchwald meta-analysis*,

mean absolute

weight loss was 43 kg for RYGB and 46 kgs for BPD/DS; and mean BMI decrease |7 an
18, respectively.

565

Operating time and length of stay

Table 33. Mean operating time (min) : data from RCT or comparative studies (adapted
from MUHC HTA 10

LRYGB LAGB LVBG

Morino*2

65 (range 35-120)
N=49

94 (range 40-270)
N=51

Weber?!

190 145
(N=103) (N=103)

Mognol®!

180 (SD 60) 70 (SD 20)
(N=110) (N=179)
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Table 34. Mean length of stay (days) : data from RCT or comparative studies (adapted
from MUHC HTA 10

LRYGB LAGB VBG

Morino

2 3.7 6.6
N=49 N=51(LVBG)

Weber?! 8.4 3.3

(N=103) (N=103)

Mognol®! 8 2

(N=110) (N=179)

Biertho*0 3 (SD 10.3; range 2-9) 5 (SD 2.4; range 2-22)

N=456 N=1261

5.7

5.8

GUIDELINES

Numerous guidelines have been published by various scientific and professional bodies. A
brief review can be found in annex. All are a variant, and refer to, the first such guidelines
issued following a consensus conference organised by the US National Institute of Health
(NIH)32 . They classically recommend that bariatric surgery be considered for patients
with a BMI >= 40; or a BM| >= 35 with co-morbidities. The first guideline however
explicitly refers to ‘life-threatening co-morbidities’.

Whereas the development of a less invasive procedures such as LAGB could potentially
result in an improved risk-benefit ratio of bariatric surgery, and lead to a revision of these
guidelines towards less stringent criteria, the European Association for Endoscopic
Surgery decided in 2005 that its current recommendations for bariatric surgery
(indications: BMI >=40; or BMI| >= 35 + co-morbidities) also applied to LAGB, on the
ground that there were insufficient data to properly assess its long-term adverse events

and effectiveness®3.

CRITERIA°. FOR REFUNDING BARIATRIC SURGERY IN OTHER
COUNTRIES

A detailed description can be found in appendix.

In France, criteria for refunding bariatric surgery are given per intervention. For instance,
Scopinaro and BPD/DS are refunded only if the patient has a BMI > 50, and ‘in exceptional
cases’.

LAGB is refunded for BMI >=40, or a BMI >=35 + ‘life-threatening or functional co-
morbidity’ such as cardiopulmonary problems, severe sleep apnoea, obesity-related heart
disease. The list is non-exhaustive. There is no definition of what ‘functional’ could
encompass. A condition for refunding is that patients have followed specialised medical
treatment (diet, physical activity, psychological treatment, treatment of complications,)
during at least | year. The device is paid fir by the social security (price of adjustable band
starts at 900 Euros)
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DISCUSSION

Risk/benefits ratio of bariatric surgery

When discussing risk/benefits ratio in bariatric surgery, it is important to remember a
particular feature of bariatric surgery: it is directed at a body part which is basically intact.
In that sense it bears similarity with cosmetic surgery.

Long term prospective, controlled trials have demonstrated that surgery is more effective
than non-surgical treatment for long-term weight loss and control of some co-morbid
conditions, particularly diabetes, in patients with a BMI >= 40. No prospective data are
yet available on the effect of bariatric surgery on incidence of cardio-vascular events or
all-cause mortality. Despite a large body of scientific literature available on bariatric
surgery, all systematic reviews acknowledge the weaknesses of the available evidence base
and call for better studies to be able to properly compare procedures, particularly as
regards long-term adverse events and efficacy on hard endpoints such as mortality. Key
questions still need to be answered such as the balance between benefits and risk in
relevant patient subgroups: age, BMI, and severity of co-morbidity may influence the net
benefit of surgery compared with non-surgical intervention. The major debate within the
bariatric surgery community is which procedure, LAGB or RYGB (open or laparoscopic),
is most appropriate for which patient group'®.

Risks of bariatric surgery, volume-outcome relationships, and implications
for health care organisation

Risks associated with bariatric surgery can be high, and better data measuring these risks
have recently been published. Data from large, longitudinal population studies on patients
undergoing gastric bypass, show a mortality after 30 day, and after one year, of 2.0%, and
4,6%, respectively®3; up to 20% of the patients were re-admitted within the year following
surgery for reasons thought to relate to complications of surgery?!, up to 24% of the
patients suffer from nutritional deficiencies in the long-term?2. Adverse events related to
LAGB tend to be less severe, but they are insufficiently documented, could be frequent
particularly in the long-term, and LAGB is also less effective in terms of weight loss.

Many authors have reported a steep learning curve effect, with markedly lower
morbidities for the second 100 procedures performed'®. Mortality, morbidity, length of
stay, and costs are closely related to the surgeon’s experience®® '3 14 48  This has
important implications for health care organisation.

Figure 2. Proposed criteria for becoming a Center of Excellence according to the
American Society for Bariatric Surgery48

Institutional commitment to in-service education program

Perform > 125 bariatric surgical cases per year

Bariatric Medical Director in decision loop

Full consultative staff and critical care services

Full line of equipment and instruments for the care of bariatric surgical patients
Availability of organized and supervised support groups

Long-term follow-up with a system for outcome reporting
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Risk/benefit of bariatric surgery in patients with a BMI between 35-39 and
co-morbidities

The BMI thresholds initially chosen by the 1992 consensus conference (BMI > 40, or BMI
> 35 + co-morbidities) are to some extent arbitrary, but the bulk of scientific evidence
available refer to patients selected according to these criteria. A complex issue in the NIH
selection criteria however is the proper definition of co-morbidities which warrant
obesity surgery due their seriousness and potential alleviation through weight loss®3.

Many co-morbidities have been shown to respond well to bariatric surgery, but the
risk/benefit of bariatric surgery is not clear in the subgroup of patients with a BMI
between 35 and 39. There are no sub-group analyses in the published literature. Could
hypertension or dyslipidemia alone (for which effective, simple pharmaceutical treatment
does exist) be considered as ‘life-threatening co-morbidities’ and justify the high risk
involved and the uncertainties surrounding bariatric surgery? Only severe co-morbidities
can justify the risks and uncertainties involved in bariatric surgery.

Only severe, well defined co-morbidities (for instance, diabetes) should be accepted as an
indication for surgery in patients with a BMI between 35-39. The problem of course is to
identify a list of such co-morbidities.

CONCLUSIONS AND KEY POINTS

There is sufficient evidence that bariatric surgery is more effective than non-surgical
treatment for long-term weight loss and control of some co-morbid conditions,
particularly diabetes. No prospective data have been published on the effect of bariatric
surgery on cardio-vascular morbidity or mortality.

Bariatric procedures differ widely in terms of long-term effectiveness and safety.

Bariatric surgery does not cure obesity and implies a life-long commitment to diet for the
intervention to be successful.

Risks associated with bariatric surgery can be high. A steep learning curve has been
described for most procedures

Important gaps in knowledge still exist: what is the best procedure, for which patients
(according to BMI, age, eating behaviour-...) ?

In patients with BMI between 35-39, only severe co-morbidities proven to respond well
to bariatric surgery, such as diabetes can justify the risks and uncertainties associated with
bariatric surgery

Gastric banding is a less invasive procedure, but its long-term effectiveness and safety are
not properly documented. It the current state of knowledge, it cannot be considered as
superior to more established procedures such as gastric bypass.
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COST-EFFECTIVENESS OF SURGICAL TREATMENT

INTRODUCTION

To assess the cost-effectiveness of surgical treatments, we performed a systematic review
of full economic evaluations. We defined the term “full economic evaluation” as an
analysis which compares both costs and outcomes of at least two health care programmes
(definition by Drummond et al.').

Two types of full economic evaluations were found: cost-effectiveness analyses and cost-
utility analyses.

A cost-effectiveness analysis compares the costs and the principal outcome of different
interventions. Outcomes can be defined in terms of a final endpoint such as life years
gained or intermediary outcomes such as weight loss. In our analysis, we used the term of
cost-efficacy analysis instead of cost-effectiveness analysis if the outcome data were based
on the results of clinical trials (efficacy) and not on outcomes in daily practice
(effectiveness).

A cost-utility analysis compares the costs of different interventions and the outcomes in
term of quality-adjusted life years (QALYs). Thus, this kind of analysis takes both
morbidity and the mortality into account.

METHODS

Search strategy
e Studies were sought from three sources :

e A search via “Ovid” on the following bibliographic databases: MEDLINE (1966-
2006), ACP journal club (1991-2006), CINAHL (1982-2006), British Nursing
Index (BNI) (1985-2006), Cochrane Library and Database of Abstracts of
Reviews of effects (DARE)

e A search via the Centre for Reviews and Dissemination (CRD) on the following
databases: NHS Economic Evaluation Database (NHS EED) and Health
Technology Assessment (HTA) database.

e |dentification of studies from the bibliography of selected studies.

The keywords used were “surg®’ and “obes™” in combination with “cost” or “economic”
(See Appendix chapter 4).

Inclusion and exclusion criteria

The search was limited to papers published between January 1995 and January 2006 and
written in English, Dutch or French. A first selection was based on abstracts. Only full
economic evaluations which assessed a cost-effectiveness ratio or cost-utility ratio were
retained as appropriate study designs. A single economist assessed all abstracts for
relevance. Full papers were obtained and assessed for all potentially relevant studies.

Data extraction and quality assessment

Data were extracted using a structured data extraction form (See Appendix) and quality
was assessed by a single economist using a standard quality assessment checklist for
economic evaluations' (See Appendix). The quality of the studies was discussed
narratively.
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6.2.4

6.3

6.3.1

Conversion in Euro 2004

Costs were transformed into 2004 prices for each country using Gross Domestic Product
(GDP) deflator. Then we applied the Purchasing Power Parities (PPP) index to obtain
comparable costs in Euro among the different countries. The PPP used correspond to
2004 Euro for the 25 member states of the European Union. (reference for data on GDP
deflator and PPP)

RESULTS

Twenty-five studies did not meet our inclusion criteria and were thus excluded from this
analysis. Six studies were cost analysis and not full economic evaluations?”/, six studies
assessed the effect of bariatric surgery on pharmaceutical expenses only and did not
calculate a cost-effectiveness ratio8!3. Finally, thirteen studies were cost-outcome
descriptions, i.e. they described both costs and effects of bariatric surgery but
effectiveness measures were multiple and cost-effectiveness ratios were not calculated'#
26

In total, eleven studies?’-37 were eligible for inclusion: five original economic evaluations2’-

30, 36,37 3nd six reviews28: 30-35

Original economic evaluations

Among the five original economic evaluations, two studies included both a cost-utility and
a cost-efficacy analysis3® 37 and three studies were cost-utility analyses?’-30. Their quality
was assessed following the quality assessment checklist and is described in Appendix. Data
extraction sheets for each selected economic evaluation are provided in appendix.

One study compared two types of surgery?’, three studies compared specific surgery to
no surgery or to conventional treatment?’> 2% 36, and one study compared both different
types of surgery with other surgery and with no surgery?8: 30,

Table 3 5. Economic evaluations

Comparison Cost-utility analysis Cost-efficacy analysis
VBG versus LAGB Van Mastrigt?’ Van Mastrigt3’
LAGB versus conventional Chevallier3® Chevallier3®
treatment
LAGB versus no surgery Clegg?® 30
GB versus no surgery Clegg?® 39, Craig?’
VBG versus no surgery Clegg?® 39, Van Gemert?’
GB versus VBG Clegg?® 30
LAGB versus GB Clegg?® 30
LAGB versus VBG Clegg?8: 30
VBG = Vertical banded gastroplasty
LAGB = Laparoscopic adjustable gastric banding
GB = Gastric bypass
6.3.1.1 Cost-efficacy analysis

Laparoscopic adjustable gastric banding (LAGB) versus conventional treatment
(CT)Chevallier et al.3¢ assessed the cost-efficacy of LAGB versus CT for three patient
subgroups : patients without initial co-morbodity, patients with types 2 diabetes and
patients with sleep apnea.

As results, the cumulative BMI losses after five years were higher after LAGB (incremental
cumulative BMI loss after 5 years : 56.2) and were identical for each subgroup of patients
due to modeling assumptions. Incremental costs were different between subgroups due to
the savings generated by types 2 diabetes or sleep apnea remissions in the subgroups with
initial co-morbidities. For patients without initial co-morbidity, the incremental cost was
€327 and for patients with types 2 diabetes or sleep apnea, LAGB was a cost-saving
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strategy (€ -2,240 and € - 1,141 respectively). In conclusion, LAGB was a dominant strategy
in comparison with a conventional treatment for patients with type 2 diabetes and sleep
apnea because it is less costly and more effective than the CT. However, sources of data
included in the model were not clear and a sensitivity analysis was not performed.
Moreover, if the BMI losses for patients with type 2 diabetes and with sleep apnea were
not assumed to be equal to the BMI loss for patients without co-morbidities, results could
be different.

Vertical banded gastroplasty (VBG) versus laparoscopic adjustable gastric
banding (LAGB)

Van Mastrigt et aP’ have compared laparoscopic adjustable gastric banding with open
vertical banded gastroplasty for a |-year period from a societal perspective. As results,
the percentage of excess weight loss was significantly higher in the VBG group than in the
LAGB group (incremental percent of weight loss : 17.82%, p-value = 0.001). Total costs
were higher but the difference was not significant (incremental cost : €2,081).

The difference in the percentage of excess weight loss (%EWL) can be explained by the
disparity in treatment modalities. With laparoscopic adjustable gastric banding, reaching
the proper weight loss takes more time because some adjustments of the banding are
needed. With a longer follow-up period, the difference in %EWL is expected to be
reduced. Studies with a longer follow-up period and a larger number of patients are thus
needed to make a valid conclusion.
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Authors Intervention and | Incremental efficacy Incremental costs Incremental cost-efficacy
timeframe
Type Results Type Results* Results*
Chevallier3® LAGB vs CT Cumulative BMI loss | 56.2 Direct health care costs
(5 years) after 5 years Patients without co-morbidity | €327 6 €/BMI point loss
Patients with type 2 diabetes €-2,240 Dominant strategy
Patients with sleep apnea €-1,141 Dominant strategy
Van Mastrigt3’ VBG vs LAGB % excess weight loss | 17.82 % p=0.001 | Direct and indirect health care |€ 2,081 (not 117 €/ %EWL
(1 years) costs significant)

*Sources : GDP deflator : World Bank / PPP : Eur25 = | for 2004 (Eurostat)
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Cost-utility analysis

Laparoscopic adjustable gastric banding (LAGB) versus no surgery

The model of Clegg et a?8 30 assessed the cost-utility of bariatric surgery for a 20-year
period based on a systematic review of clinical effectiveness and cost-effectiveness of
surgery for people with morbid obesity. Three surgical interventions were considered :
gastric bypass (GB), vertical banded gastroplasty (VBG) and silicone adjustable gastric
banding (LAGB). Each intervention was compared with the other interventions and with
no surgical treatment.

The only assessed co-morbidity was diabetes because long-term impact of weight-loss
on other co-morbidities was considered less evident.

As results, LAGB lead to improved quality of life for an additional cost per patient of
€5,769. In comparison with no surgical treatment, the cost per QALY gained for LAGB
was €12,840, which was considered cost-effective (< £20,000) by the National Institute
for Clinical Excellence [NICE, 2004]. The sensitivity analysis showed that the results
were robust.

Gastric bypass (GB) versus no surgery

The model of Clegg et a?® 30 assessed the cost-utility ratio of GB versus no surgery. In
their analysis, 90% of patients undergone laparoscopic surgery and 10% open surgery.

GB led to a greater weight loss than nonsurgical treatment and improved quality of life
(additional QALYs per patient : 0.45) and co-morbidity rates. In comparison with non-
surgical treatment, the cost per QALY gained for GB was €9,470 which is considered
cost-effective (< £20,000) by the National Institute for Clinical Excellence [NICE, 2004].
The sensitivity analysis showed that the results were robust.

The model of Craig et a?’ assessed the cost-utility of gastric bypass for patients with
severe obesity using a deterministic decision model for a lifetime period and from a
health care payer’s perspective. Patients were divided in subgroups according to their
age and sex.

The costs-utility ratios varied between €4,904 to €14,621 per QALY gained for women
and between €9,717 and €32,330 for men.

Sensitivity analysis did not alter the conclusions for most sub-groups, except for older,
less obese men, for whom the ratio increased above € 50,000 for some parameter
variations.

Vertical banded gastroplasty (VBG) versus no surgery

The previously described model of Clegg et a?® 30 also assessed the cost-utility ratio of
VBG versus no surgery.

VBG led to improved quality of life (0.26 additional QALY per patient) at an additional
cost of €4,010. In comparison with non surgical treatment, the cost per QALY gained
for VBG was €15,415 which was considered as cost-effective (< £20,000) by the
National Institute for Clinical Excellence [NICE, 2004]. The parameter variations applied
in the sensitivity analysis confirmed the robustness of these results.

Van Gemert et a#’, assessed the cost-utility of VBG in comparison with no treatment
for patient with morbid obesity using a “cost-of-illness prevalence-based model” for a
lifetime period and from a societal perspective. Thus, direct but also indirect costs due
to the productivity losses were included. However, savings due to the reduction of co-
morbidities were not included. By including these savings, the incremental cost should
yet be reduced. As results, VBG in comparison with no treatment improved the quality
of life at reduced costs. By taking into account a lifelong follow-up approach, VBG was
thus a dominant treatment strategy. This dominance was principally due to the
productivity gains, which were estimated to be $2,628 per year.
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Laparoscopic adjustable gastric banding (LAGB) versus conventional
treatment (CT)

The study of Chevallier et aP® assessed the cost-utility ratio of LAGB in comparison
with conventional treatment for two patients subgroups : patients with a BMI > 40, with
or without type 2 diabetes and patients with a BMI > 35 with type 2 diabetes.

The quality of life for patients who had undergone a gastric banding was improved in
comparison with the conventional treatment. Incremental costs were lower and this
particularly for patients with type 2 diabetes, due to the savings generated by types 2
diabetes remissions. In conclusion, LAGB is a dominant strategy in comparison with
conventional treatment, particularly for patients with type 2 diabetes. However, the
model is based on a lot of assumptions and results could be different in reality.
Moreover, a sensitivity analysis on uncertain parameters was not performed.

Laparoscopic adjustable gastric banding (LAGB), vertical banded
gastroplasty (VBG) and gastric bypass (GB) comparisons

The model of Clegg et 2?8 30 compared the different types of bariatric interventions.

Results were in favour of gastric bypass but authors stated that no firm conclusion can
be drawn due to the uncertainty in the clinical and economic evaluations.

Vertical banded gastroplasty (VBG) versus laparoscopic adjustable gastric
banding (LAGB)

The study of van Mastrigt et a#” found that the number of QALYs were not significantly
different between VBG and LAGB and were respectively 0.76 and 0.81 for VBG and for
LAGB group (-0.05 ; p = 0.138). With a cost reduction of €2,081 in the LAGB group,
they concluded that this strategy was dominant. However, these differences were not
significant.
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Table 3 7. Cost-utility analysis
Authors Intervention and Incremental utility Incremental costs Incremental cost-utility™
timeframe
Type Results Type Results*
Clegg?8: 30 LAGB vs no surgery QALY 0.45 Direct health care costs €5,769 €12,840/QALY
(20 years)
Clegg?8: 30 GB vs no surgery QALY 0.45 Direct health care costs €4,217 €9,470/QALY
(20 years)
Craig GB vs no treatment QALY Men : Direct health care costs Men : Men :
28 (Lifetime) 0.84-2.04 €19,798-€27,335 €9,717-€32,330/QALY
Women : Women : Women :
1.32-2.85 €11,715-€21,523 €4,904-€14,621/QALY
Clegg?8: 30 VBG vs no surgery QALY 0.26 Direct health care costs €4,010 €15,415/QALY
(20 years)
Van Gemert | VBG vs no treatment QALY 12 Direct and indirect health | From -€44,790 to - | Dominant strategy
27 (Lifetime) care costs €45,656
Chevallier LAGB vs CT QALY Direct health care costs
36 (5 years) Patients with 0.79 Patients with a BMI >=40 €-3 Dominant strategy
a BMI >=40
Patients with a BMI 1.06 Patients with a BMI >=35 | €-2,288 Dominant strategy
>=35and T2D and T2D
Authors Intervention and Incremental utility Incremental costs Incremental cost-utility
timeframe
Type Results Type Results
Clegg?8: 30 GB vs VBG QALY 0.19 Direct health care €207 €1,117/QALY
(20 years) costs
Clegg?8 30 LAGB vs GB QALY 0.004 Direct health care €1,552 €386,780/QALY
(20 years) costs
Clegg?8 30 LAGB vs VBG QALY 0.19 Direct health care €1,759 €9,300/QALY
(20 years) costs
Van Mastrigt | VBG vs LAGB QALY -0.05 (p=0.138) Direct and indirect € + 2,081 (ns) LAGB dominant
37 (1 years) health care costs

*Sources : GDP deflator: World Bank / PPP : Eur25 = | for 2004 (Eurostat)
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6.3.2

Reviews of economic evaluations

Six reviews of economic evaluations were identified?8 30. 3235 These reviews were based on
original studies, some of which did not meet our inclusion criteria.

Clegg et a/?® 30 included four economic evaluations in their analysis but acknowledged that the
only study with a good quality was the study of Van Gemert et a/, the only study retained in our
systematic review. Based on these selected studies, they conducted their proper original
economic evaluation.

The study of MSAC (Medical Services Advisory committee)?! was a health technology assessment
of laparoscopic adjustable gastric banding. They assessed the cost-effectiveness of this
intervention based on the study of Clegg et al They estimated that in comparison with VBG,
LAGB was $3,665 more costly but had a shorter stay and lower rates of revision and
complications and consequently, an improved quality of life. By comparing this intervention with
open RYGB, LAGB was $912 more costly with less effectiveness in terms of weight loss.

Avenell et a/3? included two supplementary studies, a study of Nguyen et a/and a study of Segal
et al. These two studies did not meet our inclusion criteria and were thus excluded from our
analysis. They converted the incremental cost-effectiveness ratios of the selected studies in UK £
and concluded that for morbidly obese patients, the incremental cost-effectiveness ratio of
bariatric surgery, compared to no surgery was < £11,000 in each study, which was a ratio
acceptable for the society following the NICE guidance. They also drew attention to the fact that
bariatric surgery is even more cost-effective than no surgery for patients with diabetes.

Salem er a/*® identified three economic evaluations which met their inclusion criteria and
excluded eight studies because no cost-effectiveness ratio was determined. They concluded that
these three selected studies had different perspectives, economic milieus and assumptions but
that in all of them, the cost/QALY ratio of bariatric surgery, compared to no treatment or no
surgery was less than $50,000 and even cost-saving in one study. They added that more complete
and appropriately designed analysis should be done.

The study performed by the AETMIS (agence d’évaluation des technologies et des modes
d’intervention en santé)33 included cost-effectiveness studies but also cost analyses. They
concluded that, in the current state of our knowledge, bariatric surgery improves the health and
the quality of life of morbidly obese patients compared to no surgery or no treatment at an
incremental cost comparable to other health programmes. Weight loss seems to reduce the
prevalence of obesity-related morbidity and their associated costs and consequences. They also
insisted on the necessity to have more accurate studies with a long-term follow-up.

The MAS (Medical Advisory Secretariat)®* completed a systematic review of effectiveness and
cost-effectiveness of bariatric surgery. They concluded that bariatric surgery was effective in
terms of percent of weight loss and in terms of obesity-related morbidity resolving. They added
that malabsorptive techniques were better than other banding procedures but that long term
comparisons of these technique were not available. They identified twelve economic evaluations
and two health technology assessments and have underlined the results and limits of these
studies. They did not draw general conclusions from their review of economic evaluations.
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Table 3 8. Review of economic evaluations

Authors Years | Original economic evaluations included
Clegg et a/?8 30 2002- | Martin'4, Van Gemert?/, Chua?, Sjostrom!®
2003
MSAC3! 2003 C|egg38
Avenell et al*? 2004 Nguyen'8, Segal?®, Clegg?®, Martin'4, Van Gemert?’, Chua?, Sjostrom'?®

Salem et a/3>

2005 Clegg?® 39, Craig??, van Gemert?’/ Excluded : Martin'4, Agren'?, Narbro*0: 9,
Gallagher®, Cooney*, Nguyen'8, Naslund*!

AETMIS 2005 Monk!!, Potteiger'2, Christou?4, Sampalis?>, Snow'3, Angus?!, Gallagher>,

33 Agren'? 8 Nguyen'8, Narbro*: %, Cooney? 4, Craig??, Clegg?®, Martin'4, Van
Gemert?, Chua?, Sjostrom!>

MAS34 2005 MSAC3!, Clegg?8, Gallagher®, Craig?’, Cooney? 4, Huerta*?, Narbro?, Nguyen'8,
Monk!!, Potteiger'2, Sampalis?®, Agren'?, DeMaria?’

6.4 DISCUSSION

All the selected analyses concluded that surgical approaches are a cost-effective treatment for
obesity compared to no surgery, no treatment or to a conventional treatment. While the
incremental cost-effectiveness ratio for bariatric surgery is low compared to the incremental
cost-effectiveness ratios of many other interventions in health care, this is in itself not a sufficient
condition for reimbursement of this procedure. Health care policy makers wish to take into
account other factors that are important from a societal point of view as well, such as the
severity of the disease, the societal consequences of not using this particular intervention for this
disease, the perceived responsibility of the patient for his or her disease, etc. Therefore, a specific
threshold value for the incremental cost-effectiveness ratio does not work in practice.

These studies showed moreover the advantage of a selective treatment of patients with obesity-
related complications.

Concerning the comparison between surgical strategies, GB weakly tends to be more cost-
effective in comparison with VBG or LAGB but more studies are needed to confirm this trend.

The validity of these studies can be questioned for several reasons.
Firstly, most studies had methodological weaknesses.
e Models were based on key assumptions in favour of surgery

o Assumptions on outcome data for the control group were not always
conservative. In the study of Clegg et aP% 30, the weight loss was assumed to be
null in the non surgical group. In the study of Chevallier et af%, the BMI
reduction in the group following a conventional treatment was assumed to be
null after 2 years.

o Resource use estimates were mostly based on expert opinion and were not
always justified.

e The studies did not compare all relevant alternatives

o To be complete, an economic evaluation should assess all the relevant
alternatives. In all economic evaluations included in our review, the alternatives
assessed were not clearly described and did not compare surgical treatment
with all the other possible alternatives: lifestyle changes, drug treatment, other
surgical interventions, prevention measures, combinations of these measures
and no intervention.
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e The studies failed to include some cost or outcome items

o Cost items included in the studies were not always specified and their accuracy
could thus not be assessed.

o Some outcomes in favour of the control group like the loss of utility due to the
surgical operation and its complications were omitted in the studies.

Secondly, outcome data were often based on clinical trials (efficacy) and not on outcomes in daily
practice (effectiveness). Results are thus expected to be different in real life. The weight loss
could be lower in real life and patients more at risk could have more complications, which could
lead to a higher cost-effectiveness ratio.

Thirdly, the only study which compared LAGB to conventional treatment3® was industry funded.
Recent studies**-*> have highlighted the bias generated by this kind of sponsorship and showed
that clinical trial and economic evaluations sponsored by the drug industry were more likely to
produce results in favour of the company product than studies funded by other sources.

Finally, none of the studies assessed Belgian costs. The external validity of the studies for the
Belgian situation may be limited. Moreover, not enough studies were performed to make an
evidenced-based conclusion.

Key points

According to the existing economic literature, surgery is a cost-effective alternative compared to no
surgery or no treatment.

Selective treatment of patients with obesity-related morbidity increases the cost-effectiveness of
surgical treatment.

There is insufficient evidence to draw conclusions about the relative cost-effectiveness of different
surgical procedures compared to each other.

The validity of the studies may be questioned:

The studies have methodological weaknesses (models were based on assumptions supporting
surgery, alternatives were not clearly specified, they did not include all possible alternatives and
they failed to included some cost or outcome items)

Outcomes were based on efficacy data from clinical trials rather than effectiveness data from
daily practice

None of the studies assessed Belgian costs

Not enough studies was performed to make an evidenced-based conclusion

In comparison with the economic evaluations of pharmacological treatments for obesity, the
economic evaluations of surgical interventions for obesity seem to be more valid.
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MEDICAL AND SURGICAL TREATMENT OF OBESITY IN
BELGIUM

INTRODUCTION

This chapter presents some information on treatment of obesity in Belgium. Different databases
or information were consulted. Section 2 shows the evolution of drugs consumption, this
concerns quasi totally the ambulatory sector. Section 3 presents the frequency of billing codes
used for bariatric surgery. Information concerning hospitalisation for obesity is presented in
section 4. Section 5 deals with a rough estimation of costs linked to surgical hospitalisation. The
last section describes the clinical pathway of obese patients in 3 hospitals.

PRESCRIPTION DRUGS

Since October 2001, anorexiants, including norpseudoéphédrine, phendimétrazine, phentermine
et propylhexédrine can no longer legally be delivered in Belgium. Two prescription drugs are
authorized for obesity treatment in Belgium: sibutramine (Réductil® Abbott) and orlistat (
Xénical®) Roche). These (expensive) drugs are not refunded by the Social Security. So far, a
request (by the industry) to have orlistat refunded for diabetic patients has been rejected (Leo
Neels, personal communication).

Figure | shows the evolution of drugs revenues. More details can be found in Table 1. A

decrease in the consumption of orlistat is observed along with an increase consumption of
sibutramine. Since 2002, total expenses linked to these drugs seem quite stable.

Figure 3. Evolution of drugs revenue in Belgium

1999 2000 2001 2002 2003 2004
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Table 3 9. Sibutramine and Orlistat: sales in Belgium

Unit price (Euros) Sales volume Revenue (Euros)
Retail Factory Ambulatory | Hospital | Ambulatory | Hospital Total
(N boxes) (N tabs)

Reductil 10mg 28 tablets Marketed since : July |, 2001
2001 65,59 52,2574 39.192 400 2.048.070 937 2.049.007
2002 65,59 52,2574 84.598 2.900 4.420.868 6.793 4.427.661
2003 76,72 62,7574 66.369 1.900 4.165.143 5.206 4.170.349
2004 76,72 62,7574 57.147 1.600 3.586.395 4.384 3.590.779
2005 76,72 62,7574

Reductil 15mg 28 tablets Marketed since : July |, 2001
2001 76,10 62,1725 13.027 200 809.921 544 810.464
2002 76,10 62,1725 71.507 500 4.445.766 1.359 4.447.125
2003 76,20 62,2668 87.336 700 5.438.133 1.905 5.440.038
2004 76,20 62,2668 104.158 700 6.485.585 1.905 6.487.490
2005 76,20 62,2668

Xenical 120mg 84 tablets Marketed since : ler mars 1999
1999 76,85 62,8800 219722 17000 13.816.119 15.553 13.831.672
2000 76,85 62,8800 164838 23000 10.365.013 21.042 10.386.056
2001 76,85 62,8800 131.087 20.200 8.242.751 18.481 8.261.231
2002 76,85 62,8800 109.458 23.000 6.882.719 21.042 6.903.761
2003 76,85 62,8800 98.112 16.200 6.169.283 14.821 6.184.104
2004 76,85 62,8800 97.119 20.400 6.106.843 18.664 6.125.506
2005 76,85 62,8800

Source : data courtesy of M. Leo Neels, pharma.be.
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7.3 BILLING CODES

In the Belgian billing system for procedures, there is no specific code identifying bariatric surgery
or more specific procedures related to bariatric surgery. These interventions are billed with
codes used for the most similar interventions but performed for other pathology. Table

2 presents these codes and their signification.

Table 4 0. Codes used for bariatric surgery

Bariatric procedures

Approximated by

Gastric Banding

24]544: Résection de I'estomac ou gastroplastie de réduction sans interruption
de la continuité

Sleeve Gastrectomie

241485: Gastrectomie subtotale

Gastric Bypass

241463: Gastrectomie totale avec anastomose oesophagojéjunale ou
gastrectomie subtotale avec restauration du transit, par interposition d’'un
segment intestinal

Bypass Jejuno-ileal

242126: Duodeno-jéjunostomie

Scopinaro et switch
duodenal

241463: Gastrectomie totale avec anastomose oesophago-jéjunale ou
gastrectomie subtotale avec restauration du transit par interposition d’'un
segment intestinal

Figure 2 displays at national level the evolution of the different codes presented in Table 2. In a

10 years period, the frequency of the code used for gastric banding is multiplied by 5 and the
frequency of the code used for gastric bypass is multiplied by 3. The frequency of the other
codes remains quite stable.

Figure 4. Evolution of INAMI codes
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A study based on billing codes has been done recently by the ‘Mutualités Libres’' to analyse use
of bariatric surgery among their members. The results of this analysis are not presented here but
can be consulted at the site:

http://www.mloz.be/cms/Mloz/Etude%200besitas%20FR%2013%20.doc.




KCE reports vol. 36 HTA Obesity 89

74

74.1

74.2

IN-PATIENT STAYS

Method

Over the last decade, Belgium has developed and implemented a comprehensive data collection
system covering all in-hospital stays and day-cases. Data are routinely collected by the hospitals,
centralized in national database and used by Public Health Authorities for hospital funding. The
MBDS (medical basic data set) contains medical information, such as main diagnosis, secondary
diagnoses and procedures, from which the Major Diagnosis Category (MDC), APR-DRG (All
Patient Refined Diagnosis Related Group), and a severity of illness score can be derived. It also
includes administrative information such as the type of admission (e.g., emergency), readmission,
transfer to another institution, discharge, death, length of stay (LOS) and demographic
information, such as age and sex. The diagnoses are coded using the International Classification of
Diseases, 9t revision, Clinical Modification (ICD-9-CM).

In this analysis, the stays are selected in function of the presence of obesity mentioned as main or
secondary diagnosis. The ICD-9-CM codes retained are 278.00 Obesity, unspecified, 278.01
Morbid obesity and 278.1 Localised adiposity.

Five excel files have been given by the Ministry of Health. They are extracted from the National
databases of the years 1999, 2001 and 2003. File | contains the number of stays, number of
death, mean age and median age by year, type of hospitalisation, ICD-9-CM codes of obesity and
sex. File 2 contains the number of stays and mean age by year, type of hospitalisation, ICD-9-CM
code for obesity, sex and age category. File 3 contains the number of stays by year, type of
hospitalisation, ICD-9-CM codes for obesity, MDC and APRDRG. File 4 contains the number of
stays and the mean length of stay by year, ICD-9-CM codes of obesity, hospital, APRDRG and
severity. File 5 contains the number of stays, mean age and median age, by year, ICD-9-CM code
of obesity, region, APRDRG, sex, age category and hospital.

The second source of information comes from the research database of CIES-UCL containing
approximately a third of Belgian in-hospital stays and day cases of 2003 in |9 hospitals. This
database is used when more detailed information is needed and to estimate the expenses linked
to obesity and its complications. This information will be used in next paragraph to estimate the
cost of surgical treatment of obesity.

Without any specification, the results presented concern the national database.

Results

The total number of inpatient stays was 1.611.503 in 1999, 1.616.644 in 2001 and 1.602.846 in
2003. In 1999, obesity was the main diagnosis for 0.47% of inpatient stays and was mentioned as
secondary diagnosis in 3.1% of inpatients stays. These proportions were respectively 0.56% and
3.9% in 2001l; in 2003 they reached 0.79%and 5.38%. These results show an increase in the
number of hospitalisations for obesity and in the number of obesity codes mentioned as
secondary diagnosis while the number of inpatient stays remains quite stable during the period
analysed.

Table 3 shows then evolution of the number of in-hospital stays and day-cases by sex and age

category between 1999 and 2003. The number of day-cases remains quite stable during this
period. But the number of in-hospital stays increases by 64% between 1999 and 2003. This
increase concerns mainly people between 18 and 59 years. For people of 60 years or more, it is
less important. For children, the number of in-hospital stays remains stable. The same trend is

observed in Table 4 where the number of in-hospital stays is expressed in function of the

number of inhabitants. Hospitalisations are more frequent among women: 85% of in-hospital
stays concern women whereas the proportion of obesity in the population is the same for men
and women.
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Table 4 1. Number of in-hospital stays and day cases by age and sex when obesity is mentioned
as main diagnosis

1999 2001 2003
Age Men | Women | Total Men |Women | Total Men |Women | Total
Hospitalisations
N 1164 6452 7616 1458 7703 916l 2098 10388 | 12486
3-11 years 24 12 36 17 21 38 35 21 56
12-17 years 44 78 122 37 72 109 25 82 107
18-49 years 805 4960 5765 1090 6025 7115 1538 8164 9702
50-59 years 175 992 1167 233 1136 1369 373 1538 1911
>= 60 years 16 410 526 8l 449 530 127 583 710
Day cases
N 43 592 635 80 668 748 78 552 630
3-11 years 2 I 3 2 3 5 5 2 7
12-17 years I 5 6 5 5 10 5 5 10
18-49 years 32 494 526 56 515 571 58 447 505
50-59 years 7 68 75 8 104 112 9 75 84
>= 60 years I 24 25 9 41 50 I 23 24
Table 4 2. Number of in-hospital stays per 1000 inhabitants when obesity is mentioned as main
diagnosis
2001 2003
Nb of Nb of Nb of Nb of
hospitalisations hospitalisation/1000 hospitalisations hospitalisation/1000
inhabitants* inhabitants*
Age Men Women Men Women Men Women Men Women
18-59 1323 7161 0.45 25 911 9702 0.64 33
years
>= 60 8l 449 0.085 0.35 127 583 0.13 0.45
years

* the number of inhabitants have been found on the site http://statbel/fgov/be/figures/d2| fr.asp#3 of the
SPF Economie — Direction générale Statistique et Information économique, Service Démographie

The most frequent APRDRGs are DRG 403 Procedures for obesity, DRG 421 Nutritional and
miscellaneous metabolic disorders, DRG 405 Other endocrine, nutritional and metabolic
procedures. They concentrate 96.3% of in-hospital stays for obesity in 1999, 97.3% in 2001 and
97.6% in 2003. The frequency of DRG 421 remains quite stable during the period analysed. But
an increase of 82% is observed for DRG 403 and this increase reaches 160% for DRG 405. Table
5 shows the evolution of the number of in-hospital stays for the 3 most frequent APRDRGs.

In day cases MBDS, the main diagnosis is most frequently the code 278.1 localised adiposity. In
consequence, the results are not presented here.
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Table 4 3. Most frequent APRDRGs when obesity is mentioned as main diagnosis of in-hospital

stays
1999 2001 2003
Obesity L. Total | Obesity L. Total | Obesity L. Total
(278.0%) | adiposity (278.0%) | adiposity (278.0%) | adiposity
(278.1) (278.1) (278.1)

DRG 403 2725 2174 4899 4400 2122 6522 6418 2497 8915
DRG 405 494 68 562 606 61 667 1390 73 1463
DRG 421 1768 105 1873 1630 94 1724 1751 52 1803

DRG 403  Procedures for obesity

DRG 405 Other endocrine, nutritional and metabolic procedures

DRG 421 Nutritional and miscellaneous metabolic disorders

Table 6 shows the evolution of admissions for obesity and morbid obesity for in-hospital stays.

An important increase of obesity codes is observed in surgical APRDRGs, particularly for morbid
obesity. At this step, it is not possible to differentiate the increase due to the epidemiology of
obesity from the increase due to the modification in the coding process.

Table 4 4. Main diagnosis for APRDRGs 403, 405 and 421

1999 2001 2003 % increase
Surgical DRGs 403 and 405
278.00 Obesity, unspecified 318 495 680 + 114%
278.01 Morbid obesity 2901 4511 7128 + 146%
278.1 Localised adiposity 2242 2183 2570 + 15%
Medical DRG 421
278.00 Obesity, unspecified 844 512 488 -73%
278.01 Morbid obesity 924 1118 1263 +37%
278.1 Localised adiposity 105 94 52 -50%
DRG 403  Procedures for obesity
DRG 405 Other endocrine, nutritional and metabolic procedures
DRG 421 Nutritional and miscellaneous metabolic disorders

If there is a concentration of admissions for obesity in some hospitals, there is a global increase
of admissions for obesity in all hospitals. Figure 3 shows the distribution of in-hospital stays
among hospitals between 1999 and 2003. Table 7 displays the concentration of in-hospital stays
in hospitals in 2003 when stays are classified in APRDRGs 403 or 405 and when the main
diagnosis is obesity.

The distribution of bariatric surgery varies between Belgian regions: 75% of bariatric procedures
are performed in Flanders.
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Figure 5. Concentration of hospitalisation for obesity in hospitals
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Table 4 5. Concentration of in-hospital stays in hospitals in 2003
(APRDRGs 403 and 405, obesity as main diagnosis)

Cases Nb Hosp Nb Stays % Hosp % Stays Sum cum Sum cum
Hosp stays
>300 4 1.703 3,7 21,6 4 1.703
201-300 5 1.180 4,6 15,0 9 2.883
101-200 16 2.168 14,8 27,5 25 5.051
51-100 24 1.621 222 20,5 49 6.672
1-50 59 1.218 54,6 15,4 108 7.890
Total 108 7.890 100 100 108 7.890

Five in-hospital deaths are observed in 1999 in the national database, 7 in 2001 and 7 in 2003. It
represent 0.066 % in 1999, 0.076 % in 2001 and 0.056 % in 2003. It concerns in-hospital deaths of
patients hospitalised for obesity. Deaths occurring after these stays are not taken into account.
Auvailable data do not allow to estimate all deaths following surgical treatment of obesity.

The research database contains 460.155 in-hospital stays where 1596 (0.35%) present an obesity
code (278.0%) as main diagnosis. 70.9% of these stays are classified in APRDRG 403 ‘Procedures
for obesity, 3.8% in APRDRG 405 ‘Other endocrine, nutritional and metabolic procedures’ and
24.5% in APRDRG 42| ‘Nutritional and miscellaneous metabolic disorders’. 8.0 % of stays
contain a code of dyslipidemia, 2.4% a code of coronaropathy, 20.6% a code of hypertension and
9.0% a code of diabetes.

The most frequent ICD-9-CM codes for procedures are 44.69 Other repair of stomach, 44.99
Other operations of stomach, 44.31 High gastric bypass and 43.7 Partial gastrectomy with
anastomosis to jejunum, as shown in Table 8.
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Table 4 6. Frequency of surgical procedures (research database)

N %
DRG 403 Procedures for obesity 1132
44.31 High gastric bypass 209 18.5
44.39 Other gastro-enterostomy 34 3.0
44.5 Revision of gastric anastomosis 2 0.2
44.69 Other repair of stomach 546 48.2
44.99 Other operations of stomach 319 28.2
45.91 Small to small intestinal anastomosis 6 0.5
DRG 405 Other endocrine, nutritional and metabolic procedures 6l
43.7 Partial gastrectomy with anastomosis to jejunum 45 73.8
43.81 Partial gastrectomy with jejunal transposition I 1.6
43.89 Other partial gastrectomy 2 3.3
43.99 Other total gastrectomy | 1.6
44.66 Other procedures for creation of esophagogastric sphincteric competence | | 1.6

7.5

In the research database, || children stays are classified in surgical APRDRGs (403, 405). Six
hospitals are concerned by this type of care but it seems to be no concentration of patients in
one hospital (I, 2, or 3 children by hospital). 25 children stays are classified in the medical
APRDRG of obesity. The majority of them (19/25) are hospitalised in | hospital for a short stay.

LENGTH OF STAY FOR BARIATRIC SURGICAL TREATMENT

We assessed the length of stay for bariatric surgical treatment from the research database
described in the previous section. We selected in-hospital stays classified in APR-DRGs 403 or
405 with INAMI/RIZIV codes of bariatric surgery.

From the INAMI/RIZIV codes, we identified 4 groups of surgical interventions:

Group | : Gastric banding (241544)

Group 2 : Gastric bypass, Scopinaro or duodenal switch (241463)
Group 3 : Sleeve gastrectomy (241485)

Group 4 : Jejuno-ileal bypass (242126)

These groups were based on proxies (cfr Table 2) and group 2 includes more than one

intervention. Because no specific code exists, we could not make more precise analyses and we
could only compare groups instead of separate interventions.

In the research database, no stay for group 4 was found. Consequently, their length of stay could
not be derived. This group accounts for 0.42% of surgical procedures.

The LoS was shorter for the gastric banding group than for the other groups (Table 9).
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Table 4 7. Length of stay (days) for Gastric banding, Gastric bypass, scopinaro and duodenal
switch, and Sleeve gastrectomy — 2003*

Proxy: Mean  |Lower Median Upper Minimum Maximum
INAMI/RIZIV Quartile Quartile
codes
Gastric banding 241544 or 391 2.00 3.00 5.00 1.00 24.00
241533
Gastric bypass, 241463 or 1073 | 800 9.00 11.00 3.00 38.00
scopinaro and 241452
duodenal switch
Sleeve 241485 or 8.50 5.00 8.00 11.00 4.00 14.00
gastrectomy 241474
* Sources : Research database 2003 (n = 800 stays — |5 hospitals)
7.6 COST TO SOCIAL SECURITY OF BARIATRIC SURGERY IN 2003
In 2003, 7.702 hospitals stays were classified in the APR-DRG 403 (surgical interventions for
obesitas), and mean cost per stay to the social security was 2521,9 Euros (source: Technische cel
https://tct.fgov.be/etct/anonymous?lang=fr ). It concerns in-hospital stays for which medical and
financial data were available.
Assuming that 80% of these hospital stays were indeed related to bariatric surgery (based on an
analysis of procedure codes associated with each stay), this translates into a total of 15.338.939
Euros.
This can only be considered as a rough estimation, and most likely underestimation of real costs.
Indeed, bariatric stays in the APR-DRG 403 probably have a higher cost per stay than non-
bariatric stays; on the other hand some stays for bariatric surgery are classified in APR-DRG 405
and are not included in this estimation.
7.7 DIRECT HEALTH CARE COST OF SURGERY-RELATED AMBULATORY

CARE

The cost of out-patient visits before surgery and up to one year after surgery was simulated,
based on expert opinions about an ‘ideal’ protocol for pre-operative work-up and post-operative
follow-up for bariatric surgery patients without complications after surgery. So, it does not
represent the real cost but rather the theoretical cost of follow-up if a patient does not present
with any complication.

Because many follow-up visits are actually not reimbursed by the National Health Insurance (e.g.
psychologists, dietician ...), we not only simulated the costs from the perspective of the National
Health Insurance Institute (RIZIV/INAMI) but also the direct health-care related out-of-pocket
expenses of patients.

For non-reimbursed visits, we used unit costs charged at Saint Luc university hospital in Brussels.
For reimbursed out-patient visits, 2004 official national prices of a non-accredited’ physician were

applied!®'! (Table 1 0). Charges for biological analyses were not included.
Costs of complications occurring after the hospitalization for bariatric surgery and savings

generated by a reduction of obesity-related morbidity were not included in this analysis because
data were not available.

9 Accredited physicians are those meeting particular requirements such as participation in continuing education
programmes; they are allowed to charge higher fees.
10 Non-accredited endocrinologist : € 25.39€ — Accredited endocrinologist : € 26.20 (2003 official national

prices)

' Non-accredited surgeon : €15.46€ — Accredited surgeon : € 17.00€
(2003 official national prices)
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The simulated cost of out-patient visits for the health care insurance for a patient who has no

complication was between € 109.08 to € |18.49 per patient (2004 prices Table 1 0). Costs
to the patients were between € 187.63 - € 293.89.

Table 4 8. Simulated direct cost of out-patient visits for a patient without complication*.

Out- |Follow-up | Unit Prices |Cost to Health Carel Cost to Patient Total cost
patient| (I year) (2004) Insurance
visits in
preop
Surgeon -2 2 €1567 2823- 3764 | 1878- 2504 | 47.01- 62.68
First visit : €
Dietician I 4 23 :
Following
visits : € 12 0 71 71
PS)’ChOIOgiSt | |-5 € 25 0 50- 150 50- 150
Direct cost of out-patient visits/patient
109.08- 11849 | 187.63- 293.89 | 296.71- 412.38

7.8

* Sources : Saint-Luc practices and 2004 official national prices for a non-accredited physician.

CASE STUDIES

There is no standardised clinical pathway devoted to management of obesity in Belgium. We
describe here the type of care proposed in 3 Belgian hospitals, 2 of them are university hospitals
(Gent [UZG] and Brussels [UCL]) and one is a general hospital (Dendermonde [GHD]). Two
surgeons were interviewed, one in UZG and one in GHD. In the other hospital, an internist
(endocrinologist) was interviewed. The 2 university hospitals offer a multidisciplinary approach
of obesity management whereas the general hospital offers only a surgical approach.

In case of multidisciplinary approach, the team includes a surgeon, a internist, a nutritionist and a
psychologist.

At UZG, Belgian or not Belgian patients come directly to the surgical outpatient but diabetic
patients are referred by the endocrinologist. Patients are seen twice by the surgeon before the
operation. Their eating behaviour is assessed by a nutritionist and a psychological evaluation is
done if necessary. The decision of surgical treatment is taken by the multidisciplinary team. The
first follow-up consultation is planned 6 weeks after the procedure. After, the patient is seen
every 6 months by the surgeon and the nutritionist.

At UCL, 50% of patients come directly to endocrinologist consultation, the other are referred by
the general practitioner or by another specialist of the hospital. Patients are seen by the
endocrinologist every 3 months and by the nutritionist every month. If obesity is linked to
psychological problem, the patient is seen by the psychologist 2 to 6 times per year. The
multidisciplinary team meets the surgeon once per month to discuss indication for surgical
treatment and also once per month with the psychologist for eating disorders.

GHD offers a surgical package to patients and a third of his patients come from outside Belgium.
The surgical package includes the completeness of a preoperative questionnaire. If necessary, a
preoperative consultation in Belgium or in patients’ country, is proposed. If the patient wants, he
can be referred to the psychologist. After the surgical procedures, patients receive a diet sheet
and is recommended to work with a nutritionist. Patients are seen after |, 3, 6, 9 and 12
months, afterwards they are seen every 6 months. Foreigners are suggested to have blood test
every 3 months the first year, every 6 months the second and the third years and every year
after.

In each centre, patients must meet one of the following criteria to have an operation: BMI > 35
and co-morbidities or BMI > 40.
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University hospitals also take care of patients hospitalised for complications of surgical
procedures performed elsewhere. They raise the question of quality of care.

The complete interview of these 3 centres can be found in annex .

CONCLUSION

The results show an increase of drugs consumption until 2002 but this increase slows down after.
We observed a substitution of orlistat by sibutramine.

Hospitalisations for obesity concerns mainly women whereas the population prevalence of
obesity is equal between men and women.

The number of hospitalisations for surgical care of obesity has doubled between 1999 and 2003.
The number of hospitals offering surgical care increases, the number of cases treated 