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Summary and Update 

 

Regarding this work an actualization has been made to the thesis delivered in 
January of 2015. As this is a field of rapid evolution a new systematic review has 
been made in May 2015 with the retrieval of new studies published in the years of 
2014 and 2015. This new review did not change the methods and conclusions from 
the former one. 

The objectives are to conduct a systematic review of cost-effectiveness, cost-utility and 

cost-benefit studies of DPP-4 inhibitors for diabetes treatment versus other 

antidiabetics.  

Regarding the methods three investigators searched the CRD York, Tufts CEA 

Registry, MEDLINE databases through May 2015. We revised all potentially relevant 

titles and abstracts, and subsequently screened full-text articles, according to inclusion 

criteria. The studies should be available as a full-text publication and published in 

English, French, Spanish, or Portuguese. A critical appraisal of the methodology and 

reporting was performed using the 35 item version of the BMJ checklist. 

Regarding the results a total of 295 studies were identified, of which 20 after the 2nd 

screening. Compared to sulphonylureas, the ICER varied between €924-13,931/QALY 

for saxagliptin, €5,949-20,350/QALY for sitagliptin and €9,072/QALY for vildagliptin, 

all as add-on to metformin. Compared to insulin, saxagliptin presented an ICER of 

€6,100/QALY (with sulphonylurea) and €6,790/QALY (with metformin). Compared to 

sitagliptin, liraglutide had an ICER that varied between €10,436-32,869/QALY as 

second line therapy. Finally, a study on GLP-1 agonists established an ICER of 

€37,463/QALY versus DPP-4 inhibitors. The majority of the studies were based on 

clinical trials of high quality; differences in ratios were essentially due to differences in 

the costs of resources across countries. 
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Finally the conclusions are that according to commonly accepted thresholds, DDP-4 

inhibitors are cost-effective versus sulphonylureas, and liraglutide versus sitagliptin for 

diabetes type 2. Recent evidence demonstrates that GLP-1 agonists are cost-effective 

versus DPP-4 inhibitors, possibly questioning the national current therapeutic 

guidelines. 

 

Keywords 

Diabetes 

Cost-effectiveness studies 

DPP-4 inhibitors 

Systematic reviews 

 

Em 2013 estima-se que 382 milhões de pessoas tinham diabetes a nível global. (1). De 

acordo com a Federação Internacional da Diabetes, 5.1 milhões de pessoas morreram de 

diabetes em 2013. Os países onde a prevalência é maior entre os 20-79 anos de idade 

são os de médios e altos recursos.  

Os inibidores das DPP-4 são medicamentos relativamente novos. A Sitagliptina, 

saxagliptina, linagliptina, vildagliptina e alogliptina estão aprovadas pela FDA e pela 

EMA, enquanto outros aguardam aprovação de AIM ou estão em desenvolvimento.   

A guideline do NICE para a diabetes tipo 2 sugere adicionar um inibidor das DPP-4 em 

vez de uma sulfonilureia como tratamento de segunda linha, com metformina em 

primeira linha, se existe um risco considerável de hipoglicemia ou se a sulfonilureia está 

contra-indicada ou não é tolerada. Esta recomendação é baseada numa revisão 

sistemática da Cochrane, com um pequeno número de ensaios, todos publicados antes 

de 2009, e apenas relacionados com sitagliptina e vildagliptina. 
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Além disso, esta guideline não incorpora considerações de custo-efectividade relativas 

aos novos inibidores das DPP4, que são no entanto essenciais como um instrumento 

para ajudar a decisão de alocação de recursos. A importância é enfatizada em contextos 

correntes de recessão económica e de pressão nos budgets públicos já de si apertados, e 

considerando os altos burdens epidemiológico e económico da doença em questão. 

 

O objectivo deste estudo foi conduzir uma revisão sistemática de estudos custo-

efectividade, custo-utilidade e custo-beneficio de inibidores das DPP4 versus outros 

antidiabéticos como tratamento da diabetes tipo 2, e perceber as suas implicações para 

guidelines, politicas e futura pesquisa.  

 

Métodos 

Esta revisão seguiu a metodologia recomendada pelo PRISMA statement e pelo CRD 

da University of York para revisões sistemáticas de avaliações económicas. 

A revisão de literatura foi baseada numa pesquisa de artigos de jornais científicos e de 

abstracts em Medline e na base de dados do CRD de 1996 até á presente data e NHS 

EED, base de dados de avaliações económicas e o registo do Tufts até ao presente. O 

Google scholar foi também pesquisado. Os termos de pesquisa foram: sitagliptina, 

vildagliptina, saxagliptina, linagliptina, alogliptina e inibidores das DPP-4, custo 

efectividade, custo-utilidade e custo benefício.  

Primeiro, três investigadores reviram independentemente todos os títulos potenciais e 

abstracts (1ª screening) e subsequentemente reviram artigos em texto completo (2º 

screening), de acordo com critérios de inclusão pré-estabelecidos. Os critérios de 

inclusão seguiram a abordagem PICOS. Seguimos o flowchart do PRISMA no relatório 

da selecção de estudos como sugerido pelo statement do PRISMA. 
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Estudos custo efectividade, custo utilidade e custo benefício estavam disponiveis como 

publicações de texto completo e publicadas em Inglês, Francês, Espanhol ou Português. 

Excluímos as avaliações económicas incompletas – analises custo consequência (4 

estudos); Estudos de Patient Reported Outcomes (PRO) (1 estudo); os estudos em sub-

populações que não podem ser generalizados para populações (2 estudos); os relatórios 

de agencias que não foram submetidos a revisão por peer review (36 estudos); estudos 

fora do âmbito (162) e apenas abstracts (66) como é habitual em revisões sistemáticas. 

O 2nd screening levou á exclusão de 4 estudos que foram considerados fora de âmbito. 

Segundo, os três investigadores usaram um template standard de abstração de dados 

para revisões sistemáticas de avaliações económicas, para extrair independentemente 

dados de cada estudo. Os desacordos foram resolvidos por discussão.  

Terceiro, uma avaliação crítica da metodologia e relatório foi realizada focando em 

assuntos de qualidade chave, como os métodos de derivar os dados de efectividade, 

medida e avaliação de dados de recursos, medida e avaliação de benefícios de saúde 

(utilidades); método de sintetizar os custos e efeitos, análise da incerteza e validade 

externa. Para fazer isso, usámos a versão de 35 itens da checklist da BMJ. Uma 

percentagem em score foi atribuida para cada estudo calculando as respostas afirmativas 

na checklist.  

Finalmente, reportamos um sumário de estatísticas e síntese (descritiva) qualitativa de 

estudos identificados na forma de tabelas de sumários. Uma síntese comparativa 

qualitativa foi realizada para explorar relações entre e dentro dos estudos. 

 

Resultados: 
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A pesquisa de literatura identificou inicialmente 303 citações. Destas, 24 estudos custo 

efectividade foram aceites depois do primeiro screening e 20 foram aceites depois do 

2nd screening.  

Os estudos foram todos realizados em países de altos e médios recursos.  

Os países de altos recursos foram os USA, Suécia, Alemanha, UK, Áustria, Finlândia e 

Canadá. Os países de médios recursos foram a Grécia, Espanha, Portugal, Argentina, 

Brasil, e Polónia. Quatro estudos recolhidos têm uma perspectiva da sociedade e 

dezasseis têm uma perspectiva do 3º pagador. A maioria dos estudos foi baseada num 

RCT. A Saxagliptina foi avaliada em 7 estudos, a sitagliptina em 11 e a vildagliptina em 

1, todos como adição á monoterapia com metformina e em segunda linha. Quatro dos 

estudos da saxagliptina foram também avaliados em combinação com a sulfonilureia. A 

insulina glargina foi avaliada versus a sitagliptina. Os dois agonistas dos receptores das 

GLP-1 (liraglutide and exenatide) mais a metformina foram também avaliados versus 3 

inibidores das DPP-4 (sitagliptina, saxagliptina, e vildagliptina) no que diz respeito ao 

custo efectividade. 

O treshold da OMS foi usado em países sem treshold oficial (Argentina). Estes critérios 

definiram uma estratégia como custo efectiva quando o ICER é menos de três vezes o 

PIB per capita, e como muito custo efectiva quando o ICER é menor do que o PIB per 

capita [11].  

Finalmente, os estudos incluídos nesta revisão eram de alta qualidade (score médio de 

0.720 numa escala até 1 e num intervalo entre 0.485 e 0.885).  

O ICER para o liraglude versus sitagliptina (ambos adicionados a metformina, e usados 

em segunda linha) variaram entre €10,436/QALY a €32,869/QALY. Actualmente, 

excepto no caso dos EUA, todos os estudos obtiveram valores abaixo dos € 

20,000/QALY. Por outro lado, a maior parte dos estudos foram baseados nas mesmas 
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medidas dos benefícios, de forma que a a efectividade incremental era bastante similar 

entre estudos, no que diz respeito a custos de terapia, existiram variações largas entre 

paises (entre €30,222 nos UK até valores acima de €100,000 na Suécia, para o 

tratamento com o liraglutide), mas novamente o custo incremental eram bastante 

similares, explicando o porque dos ratios não diferiram muito. Além disso, os países 

adoptaram taxas de desconto próximas. Para os EUA o maior ICER foi devido ao maior 

ICER devido ao menor preço do tratamento com a sitagliptina. 

Saxagliptina foi comparada com sulfonilureias maioritariamente, quando adicionada a 

metformina, em pacientes não controlados com monoterapia com metformina. Os 

valores de  ICER variaram entre 924 a €13,931/QALY. De novo os USA foram um 

outlier neste caso com um ratio muito menor de €924/QALY. A efectividade 

incremental nos EUA foi muito maior do que noutros países, onde os valores foram 

similares. Isto foi essencialmente devido aos menores benefícios das sulfonilureias nos 

EUA. Um estudo unicamente, comparou a saxagliptina com a pioglitazona, em 

combinação com a metformina, e descobriu que a saxagliptina é dominante. Finalmente, 

também num estudo único, observou-se que a saxagliptina em comparação com a 

insulina teve um ICER de €6,790/QALY em combinação com a metformina e de 

€6,100/QALY em combinação com a sulfonilureia. 

O ICER da sitagliptina versus as sulfonilureias variou entre €5,949/QALY a 

€20,350/QALY. As comparações entre países permitiu observar que as variações ratios 

entre os ratios foram essencialmente devido as diferenças entre custos incrementais, 

entre €5,949/QALY em Portugal a €20,350/QALY na Áustria. As diferenças nos 

sistemas de saúde, uso de recursos e preços de medicamentos nos diferentes países são 

explicações para estas diferenças.  
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Um estudo único foi obtido para a vildagliptina comparado com sulfonilureias, todos 

adicionados a metformina, em pacientes não controlados com monoterapia com 

metformina. A vildagliptina tem um ICER de €9,072/QALY comparado com as 

sulfonilureias no SNS Português.  

Finalmente, a insulina glargina foi comparada com a sitagliptina como adicionados a 

metformina, e foi classificado como dominante nos settings Canadianos.  

Os agonistas dos GLP-1 (exenatide and liraglutide) foram comparados aos inibidores 

dos DPP-4 como adicionados a metformina, com um ICER de €37,463/QALY em 

settings Suecos.  

 

Conclusões 

Os inibidores das DPP-4 representam benefícios substanciais no tratamento da diabetes 

tipo 2, mas também um desafio relevante para os sistemas de saúde devido aos seus 

altos preços. Há assim claramente uma necessidade de realizar avaliações destas novas 

terapias, para conduzir os tomadores de decisão nas suas decisões no que diz respeito a 

co-pagamentos, guidelines terapêuticas e estratégias de comparticipação. Esta revisão 

sistemática de literatura demonstra que a evidência em custo efectividade é ainda 

recente e escassa mas é consistente e baseada em estudos de grande qualidade global. 

Em particular, a maioria dos estudos foi baseada em RCTs publicados para a medida 

das consequências, e nos preços unitários oficiais e recursos especificos de cada país 

usado para custos. Os resultados providenciaram evidência do custo efectividade dos 

inibidores das DPP-4 para a diabetes tipo 2 quando comparados com as sulfonilureias 

de acordo com tresholds específicos de cada país ou de acordo com os tresholds da 

OMS. De acordo com os resultados os inibidores das DPP-4 o liraglutide foi custo 

efectivo quando comparado com a sitagliptina.  
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Objective: To conduct a systematic review of cost-effectiveness, cost-utility and cost-

benefit studies of new inhibitors of DPP-4 for diabetes treatment versus other 

antidiabetics.  

Methods: Three investigators searched the CRD York, NICE Health Technology 

Assessment, Tufts CEA Registry, MEDLINE (PubMed) databases, and grey literature 

through 2014. Revision of all potentially relevant titles and abstracts (1st screening), and 

subsequently screened full-text articles (2nd screening), according to inclusion criteria. 

Restricted to studies with a lifetime or near-lifetime horizon and adopting either a 

societal or a healthcare perspective. The studies should be available as a full-text 

publication and published in English, French, Spanish, or Portuguese. A critical 

appraisal of the methodology and reporting was performed using the 35 item version of 

the BMJ checklist. 

Results: A total of 59 studies were identified and 13 were accepted (2nd screening). 

Saxagliptin was assessed in 7 studies, sitagliptin in 5 and vildagliptin in 1. Liraglutide 

was cost-effective versus sitagliptin as second line therapy (12,401 to 29,957 €/QALY). 

Saxagliptin (842 to 13,931 €/QALY), sitagliptin (5,949 to 20,350 €/QALY) and 

vildagliptin (9,072 €/ QALY) were also cost-effective versus sulphonylureas as second 

line therapy, all as add-on to meformin. Saxagliptin is dominant versus pioglitazone 

with metformin. Saxagliptin was also cost-effective versus insulin (5,831 €/QALY with 

sulphonylurea and 6,491 €/QALY with metformin). 

Conclusion: According to commonly accepted thresholds in high income countries, 

there is consistent evidence about the cost-effectiveness of DDP-4 inhibitors as second 

line therapy for diabetes type 2. Though, more evidence is necessary to define which 

DDP-4 inhibitor is the most cost-effective. 
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Background:  

Diabetes mellit us is a group of metabolic diseases character ized by 
hyperglycemia result ing from defects in insulin secret ion, insulin act ion,  
or both.  The chronic hyperglycemia o f diabetes is  associated with long-
term damage, dysfunct ion, and failure o f var ious organs,  especia lly the 
eyes,  kidneys,  nerves,  heart ,  and blood vessels.  

Type 1 diabetes is  character ized by β-cell dest ruct ion,  usually leading to  
abso lute insulin deficiency. This form o f diabetes,  which accounts for  
only 5–10% of those with d iabetes,  previously encompassed by the terms 
insulin-dependent  diabetes,  type I diabetes,  or juvenile-onset  diabetes,  
result s from a cellu lar-mediated autoimmune dest ruct ion o f t he β-cells  o f 
the pancreas.  Gestat ional diabetes mellit us is  defined as any degree o f 
glucose into lerance with onset  or first  recognit ion dur ing pregnancy (1)  

Type 2 Diabetes Mellitus result s from insulin resistance,  a condit ion in 
which cells  fail to  use insulin proper ly,  somet imes also with an abso lute 
insulin defic iency. This form was previously referred to as non insulin-
dependent  diabetes mellitus (NIDDM) or "adult -onset  diabetes".  (2) Type 
2 diabetes comprises 90% of people with diabetes around the wor ld (3),  
and is largely t he resu lt  of excess body weight  and phys ical inact ivit y.  

Pat ients with t ype 2 diabetes have a higher prevalence o f obes it y 
(part icular ly abdominal obesit y),  hypertension, and lip id disorders,  as 
well as an increased r isk o f macrovascu lar disease in coronary,  
per ipheral,  and cerebral arter ial c irculat ions,  than people without  
diabetes.  (4) Microvascular complicat ions o f diabetes include 
ret inopathy, which can lead to  loss o f vis ion, nephropathy ( leading to  
renal failure),  neuropathy (with an increased r isk o f foot  ulcers,  
amputat ions,  and foot  deformat ions),  and autonomic neuropathy, causing 
cardiovascular,  gast rointest inal,  genitourinar y,  and sexual dysfunct ion.  
Diabetes may have a ser ious emot ional and social impact  on affected 
individuals and their families,  and has major economic implicat ions fo r  
society as a who le in both developed and developing countr ies (4)  

 
1. Clinical evidence about diabetes 

 
Regarding clinical evidence and more spec ifically completed clinica l 
t rials ,  the Diabetes Tr ia ls Unit  o f the Universit y o f Oxford,  a reference 
in the fie ld with a relevance o f 100% accordingly with the United 
Kingdom Clinical Research Co laborat ion (UKCRC) Registered Clinica l 
Tr ials Unit  Network, the most  relevant  was the UK Prospect ive Diabetes 
Study (UKPDS). This was a landmark randomised, mult icentre t rial o f 
glycaemic therapies in 5,102 pat ients with newly diagnosed type 2 
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diabetes.  It  ran for twenty years (1977 to  1997) in 23 UK clinical sites 
and showed conclusively that  the complicat ions o f type 2 diabetes,  
previous ly o ften regarded as inevit able,  could be reduced by improving 
blood glucose and/or blood pressure control.  (5) 

 
2. Epidemiology- Burden of disease 

 
There are several determinants that  contribute to  the increase o f the 
number of persons with diabetes.  Among them are: growth and ageing o f 
the populat ion, urbanizat ion, the increase of the prevalence o f obesit y 
and sedentar ism. (6)      
 
Globally,  as o f 2013, an est imated 382 million people wor ldwide had 
diabetes accordingly with data from IDF. (7) 
 
Figure 1 - International Diabetes Federation (IDF) At las 2013 (7) 

 
98,  4 million people in China and about 11, 9 million people in Brazi l 
had diabetes t ype 2.  More than 80% of diabetes deaths occur in low- and 
middle- income countr ies (8).  World Health Organizat ion (WHO) pro ject s 
that  diabetes will be the 7 th leading cause of death in 2030. (9) Healthy 
diet ,  regular physical act ivit y,  ma intaining a normal body weight  and 
avo iding tobacco use can prevent  or delay the onset  of t ype 2 diabetes.  
I f these increasing t rends cont inue, by 2035, some 592 million people 
will have diabetes.  The largest  increases will take place in the regions 
where developing economies are predominant .  (7) 
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Morbidity 
 
In figure 2 it  is possible to  see the prevalence of people with diabetes 
around the wor ld.   
In 2013 there were 382 million people living with diabetes and 46% of 
them were undiagnosed. From these,  138 million lived in t he Western 
Pacific and 72 million lived in South East  Asia.  The large major it y o f 
the people living with diabetes in t hese areas are undiagnosed.  
 
Figure 2 - International Diabetes Federation (IDF) At las 2013 (7).  
 

 
 
Furthermore the At las o f 2013 presents the pro ject ions o f the number o f 
people with diabetes (20-75 years) between 2013 and 2035.  
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Figure 3 - IDF Atlas 2013 (7)  
 

 
The increase in the number of people with diabetes is go ing to be higher  
in Afr ica ( increase by 109,  1%) and lower in Europe ( increase by 22, 4  
%) as it  is possible to  see in figure 3.  (7)  
 
Mortality  
 
WHO pro jects that  diabetes deaths will double between 2005 and 2030.  
(10) According to  the Internat ional Diabetes Federat ion 5,  1  millio n 
people died due to  diabetes in 2013.  
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Figure 4 - International Diabetes Federation Atlas 2013 (IDF) (7) 

 
 
Upper middle- income and high –income groups are the groups where 
there is higher prevalence o f diabetes (20-79 years) at  a global level as 
is it  possible to  see in figure 4.  
 
Figure 5 - International Diabetes Federation Atlas 2013 (7)  
 

 
 
Moreover half o f the people who die from diabetes are under the age o f 
60 as it  possible to  understand in figure 5.  
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Table 1 - Eurostat (11) 

On table 1 we compare the mortalit y rates in different  European 
countr ies to conclude that  the UK presents the lower mortalit y rate  
among the countr ies selected.  Portugal presents one o f the highest  values 
of mortalit y with 22, 9 deaths per 100 000 inhabitants.  The European (27 
countr ies) average is of 12, 0 deaths per 100 000 inhabitants.  In Portugal 
there has been no posit ive or negat ive evolut ion o f deaths by diabetes in  
the last  10 years.  The number has remained stable.  
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Portuguese Data 
 
The prevalence o f diabetes in Portugal in 2012 was o f 12,  9 % of the 
Portuguese populat ion with ages between 20 and 79 years o ld.  There has 
been an increase in the prevalence o f diabetes (as it  was 11, 7% in 2009).  
Regarding mortalit y data there has been a decrease o f 15% of potent ia l 
life years lo st  in the per iod between 2006 and 2012 in the populat ion 
with less than 70 years o ld.  (12)  
 

3.  Economic Burden of disease 
 
Figure 6 - International Diabetes Federation (IDF) At las (7) 
 

 
 
 
A look at  health spending on diabetes by region reveals huge dispar it ie s 
in responses to  the epidemic.  Two regions spent  more on diabetes t han 
all other regions: North America and Car ibbean, with an est imated USD 
263 billion- equal to  near ly half the world´s health expenditure on 
diabetes; and Europe with USD 147 billion.  Desp ite their growing 
diabetes populat ions,  spending in South-East-Asia and Afr ica accounted 
for less than 1% of all globa l health expenditure on the disease.(7) 
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Table 2 - Top 10 countries with the highest health expenditures for 
diabetes as measured by the national total,  per person with diabetes,  
and percentage of the national health expenditure on diabetes in 2010  
 

 
Source: Eurostat  (11) 
 
One country,  the Unit ed States of America (USA),  spent  USD 198 
billion,  or 52.7% of global expenditure for diabetes as shown in table 2 .  
India,  the country with the largest  populat ion o f people living with 
diabetes,  spent  an est imated USD 2.8 billion,  or less than 1% of t he 
global total and so does not  enter in t he top 10 countr ies in the table .  
(11) 
An average o f USD 7,383 per person with diabetes will be spent  on 
diabetes-related care in t he USA but  less than USD10 per person were 
spent  in Burundi,  Côte d’Ivo ire and Myanmar.  (11)  
 
Costs:  
 
Costs can divided in two types using a health economics approach:  the 
direct  costs and the indirect  costs.  
  
Direct costs:  
 
Direct  costs to  individuals and the ir families include medical care,  
drugs,  insulin and other supplies.  Pat ients may also have to  bear other  
personal costs,  such as increased payments for health,  life and 
automobile insurance.  Direct  costs to  the healthcare sector include 
hospit al services,  phys ician services,  laboratory tests and the daily 
management  o f diabetes –  which includes availabilit y o f products such 
as insulin,  syr inges,  oral hypoglycaemic agents and blood-test ing 
equipment .  Costs range from relat ively low-cost  items, such as pr imary-
care consultat ions and hospital outpat ient  episodes,  to  very high-cost  
items, such as long hospit al inpat ient  stays for the t reatment  of 
complicat ions.  
 
Direct  health care costs of diabetes are different  in annual health care 
budgets,  depending on local diabetes prevalence and the sophist icat ion 
of the t reatment  available.   
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This var iat ion is  pr imar ily dr iven by the diabetes prevalence o f each 
country,  which is dr iven in turn by the incidence o f new diabetes cases 
and by the rates of survival aft er diabetes onset   
Also,  the higher the sophist icat ion o f the t reatment  available t he higher  
will be the costs.  Despite the cost -effect iveness o f some innovat ive 
t reatments there is  a budget  impact  allocated to  them.  The budget  impact  
allocated to  some cost -effect ive t reatments can be too high to  be 
supported by the health system budgets of some countr ies.   So, there are 
countr ies with different  resources and different  port fo lio s o f t reatment  
available.   
 
A cost -of- illness study that  covered European countr ies est imated annua l 
direct  medical costs per pat ient  of € 2834 and total costs of € 29 billion 
in 2002[13].  In 2012, the cost  of diagnosed diabetes in the Unit ed States 
was $176 billion for direct  medical costs (hospital and emergency care,  
office vis it s and medicat ions).  (14) 
 
Indirect costs -  costs of lost productivity 
 
A number o f diabetes pat ients may not  be able to  cont inue working or  
work as effect ively as they could before the onset  of t heir condit ion.  
Sickness,  absence,  disabilit y,  premature ret irement  or premature 
mortalit y can cause loss o f product ivit y.  
 
Est imat ing the cost  to society o f this lo ss o f product ivit y is not  easy.  
However,  in many cases where est imates have been made, these costs o f 
lo st  product ion may be as great  or even greater than direct  health care 
costs.  This may be because t here is  limited access to  high qualit y care 
with,  consequent ly,  a high incidence of complicat ions,  disabilit y and 
premature mortalit y.  Families too,  of course,  suffer lo ss o f earnings as a  
result  o f diabetes and its consequences.   
 
The American Diabetes Associat ion est imated that  the US economy lost  
$69 billion USD in reduced product ivity in 2012. Average medica l 
expenditures among people with diabetes are 2.3 t imes higher than 
among those without  diabetes.  A significant  port ion o f the U.S. healt h 
care do llar goes to  t reat ing people with diabetes.  More than $1 in $10 is  
spent  direct ly on diabetes and associated complicat ions,  and $1 in $5 is  
spent  on car ing for people with diabetes.  (14)  
 
Such losses are perhaps relat ively larger in poorer countries because 
premature death due to  diabetes occurs at  much younger ages.  (15)  
 

4.  Treatment - Inhibitors of DPP4 
 
Treatment  of diabetes t ype 2 is  init ially with diet  and exercise,  with oral 
drugs being added if t hat  is insuffic ient ,  or when the condit io n 
progresses,  as is common. The UK Prospect ive Diabetes Study (UKPDS) 
showed that  in many pat ients,  T2DM, is a progressive disorder wit h 
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diminishing beta cell funct ion over t ime. Many pat ients progress fro m 
lifestyle changes to oral monotherapy, then to  cont inuat ion of tablet s,  
and in a t hird o f cases,  to  insulin t herapy, with or without  cont inued 
tablet  t reatment  such as met formin.  
 
Inhibitors o f dipept idyl pept idase 4,  also called DPP-4 inhibitors or 
glipt ins,  are a class o f oral hypoglycemics that  block DPP-4. Glucagon 
increases blood glucose levels,  and DPP-4 inhibitors reduce glucagon 
and blood glucose levels.  The mechanism o f DPP-4 inhibitors is to  
increase incret in levels (GLP-1 and GIP),(16, 17, 18)] which inhibit  
glucagon release,  which in turn increases insulin secret ion, decreases 
gast r ic emptying, and decreases blood glucose levels  
They can be used to  treat  diabetes mellitus t ype 2.   
 
DPP-4 inhibitors are relat ively new oral hypoglycemic drugs.  Sitaglipt in,  
vildaglipt in,  saxaglipt in,  linaglipt in and aloglipt in are current ly 
approved by the US Food and Drug Administ rat ion and the European 
Medic ines Agency, while others are await ing approval or are in 
development .  
 
Treatment Algorithm 
 
I t  is recommended by the AHRQ (19) t hat  met formin should be t he first  
line therapy. DPP-4 inhibitors are recommended for use when met formin 
alone does not  contro l HbA1c levels.   
 
In Portugal t he Direcção Geral de Saúde (DGS) has issued a guideline in  
2011 where the t reatment  algor ithm for the use o f DDP4 inhibitors has 
been defined and fir st - line met formin is  recommended.  (20)  
Nevertheless,  among the references is  the Nat ional Inst itute for Healt h 
and Clinical Excellence (NICE) guideline for the cost -effect iveness 
relevance o f these medicat ions.  (21).    
 
The NICE clinical guideline for t ype 2 d iabetes suggests adding a DPP-4 
inhibitor instead o f a sulfonylurea as second line t reatment  to  first  line 
met formin if there is  a  considerable r isk for hypoglycaemia or if a  
sulfonylurea is contraindicated or not tolerated.  This recommendat ion,  
however,  is based on a small number of t rials  and a Cochrane systemat ic 
review, all published before 2009 and it  is concerning only sitaglipt in 
and vildaglipt in.  (22)  

 
Also,  as shown in figure 8 the American Diabetes Associat ion (ADA) 
and the European Associat ion for the Study o f Diabetes (EASD) have a 
clear a lgor ithm o f t reatment  (23) In this algor ithm o f t reatment  the DPP-
4 inhibitor are recommended for use in two-drug combinat ions as add-on 
to  met formin. The character ist ics o f these drugs are int ermediat e 
efficacy, low r isk o f hypoglycemia,  neutral impact  on BMI, rare major  
side effects and high costs.  Nevertheless,  cost -effect iveness rules are not 
considered.  
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Figure 7 - American Diabetes Association (ADA) and European 
Association for the Study of Diabetes (EASD) algorithm of treatment  
 
 

 
 

 

5. Relevance of the study 
 
The DPP-4 inhibitors class was considered due to  it s economic impact  in 
the nat ional health system expenses.  (24) The current  guidelines 
recommend met formin as first  line therapy for T2DM pat ients.   
 
In second line therapy a combinat ion o f met formin and DPP4 inhibitors 
is a possibilit y o f t reatment  as shown in figure 8.  It  reveals efficacy in  
clinical set t ings,  present  low r isk o f hypoglycaemia,  are neutra l 
regarding weight  gain and present  rare side effects.  But  they are 
expensive.   
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The rat io  o f the consumpt ion o f DPP-4 inhibitors versus other  
ant idiabet ic drugs is already one o f the performance ind icators for the 
evaluat ion o f the Pr imary Care centres type 2 in Portugal.  (25) It  is  
important  to  have data about  it s  cost -effect iveness in order  to  understand 
how to allocate resources in t his class of drugs in t imes o f budget  
constraint  in the health systems.  To do that  it  is needed to  study the 
place o f DPP-4 inhibitors in the diabetes treatment  algor ithm. There is  
already some evidence but  it  is dispersed and difficult  to  compare and so  
a systemat ic review is important  in these set t ings.  
 

Figure 8 - Consumption, Price,  Market Authorization Holder and 
Reimbursement of DPP-4 Inhibitors in Portugal in 2013 (Source hmR 
e Infomed)  
 

Year - Month Measures
2013 2013

Product Brand - Product Unidades Valor Retail Price (August 2014)Market Authorization in Portugal Reimbursement in Portugal
SITAGLIPTIN
Januvia Comp revest 100mg 14 722 17.870 23.84 mar-07 90%
Januvia Comp revest 100mg 28 375.821 17.835.261 46.5 mar-07 90%
Januvia Comp revest 25mg 14 1 6 5.89 mar-07 90%
Januvia Comp revest 25mg 28 8.293 102.267 12.4 mar-07 90%
Januvia Comp revest 50mg 14 4 50 12.53 mar-07 90%
Januvia Comp revest 50mg 28 24.482 593.450 23.53 mar-07 90%
Xelevia Comp revest 100mg 14 96 2.376 23.84 mar-07 90%
Xelevia Comp revest 100mg 28 113.013 5.363.751 46.5 mar-07 90%
Xelevia Comp revest 25mg 14 104 663 5.89 mar-07 90%
Xelevia Comp revest 25mg 28 2.018 24.870 12.4 mar-07 90%
Xelevia Comp revest 50mg 14 239 2.998 12.53 mar-07 90%
Xelevia Comp revest 50mg 28 6.704 162.530 23.53 mar-07 90%
VILDAGLIPTIN
Galvus Comp 50mg 14 209 2.743 13.08 set-07 90%
Galvus Comp 50mg 56 54.640 2.667.499 48.3 set-07 90%
Jalra Comp 50mg 56 2.185 106.303 48.3 nov-08 90%
Xiliarx Comp 50mg 14 13 168 13.08 nov-08 90%
Xiliarx Comp 50mg 56 3.937 191.523 48.3 nov-08 90%
SAXAGLIPTIN
Onglyza Comp revest 5mg 14 35 845 23.3 fev-11 90%
Onglyza Comp revest 5mg 28 82.440 3.810.716 45.43 fev-11 90%
LINAGLIPTIN
Trajenta Comp revest 5mg 10 93 1.599 17.73 ago-11 90%
Trajenta Comp revest 5mg 30 27.225 1.353.074 48.4 ago-11 90%
ALOGLIPTIN
Vipidia N/A N/A sep-13 90%

 

    

 

 
 
The DPP-4 inhibitors are expensive molecules.  So,  in 2013 sitag lipt in 
values 24,106,092 euros,  vildag lipt in values 2,968,236 euros,  saxaglipt in 
values 3,811,560 euros and linaglipt in values 1,354,673 euros.  
As it  is  possible to  understand from figure 9 the total sales value in 2013 
of the DPP-4 inhibitors was o f 32,240,561 euros.  Furthermore,  the 
reimbursement  is  o f 90% what  means that  29,016,505 euros were spent  
by the state in 2013 in t hese molecules.   
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Fig.9 - Consumption, Price,  Market Authorization Holder and 
Reimbursement of DPP-4 Inhibitors combinations in Portugal in 2013 
(Source hmR e Infomed)  

Year - Month Measures
2013 2013

Product Brand - Product Unidades Valor Retail Price (May 2014)Market Authorization in Portugal Reimbursement in Portugal
Metformin + Sitagliptin
Janumet Comp revest 1000mg+50mg 14 403 5.440 13.25 jul-08 90%
Janumet Comp revest 1000mg+50mg 56 581.435 28.473.749 47.82 jul-08 90%
Janumet Comp revest 850mg+50mg 14 147 1.937 12.9 jul-08 90%
Janumet Comp revest 850mg+50mg 56 116.601 5.639.609 46.49 jul-08 90%
Velmetia Comp revest 1000mg+50g 14 274 3.703 13.25 jul-08 90%
Velmetia Comp revest 1000mg+50g 56 158.519 7.761.112 47.82 jul-08 90%
Velmetia Comp revest 850mg+50mg 14 51 675 12.9 jul-08 90%
Velmetia Comp revest 850mg+50mg 56 34.843 1.688.146 46.49 jul-08 90%
Metformin + Saxagliptin

Komboglyze 1000 mg + 2,5 mg 56 comp 46.57 nov-11 90%
Komboglyze 1000 mg + 2,5 mg 14 comp 12.92 nov-11 90%
Komboglyze 850 mg + 2,5 mg 56 comp 47.99 nov-11 90%
Komboglyze 850 mg + 2,5 mg 14 comp 12.81 nov-11 90%
Metformin + Linagliptin 
Jentadueto 1000 mg + 2,5 mg 60 comp N/A 50.64 jul-12 90%
Jentadueto 1000 mg + 2,5 mg 10 comp N/A 9.53 jul-12 90%
Jentadueto 850 mg + 2,5 mg 60 comp N/A 50.64 jul-12 90%
Jentadueto 850 mg + 2,5 mg 10 comp N/A 9.53 jul-12 90%
Metformin + Alogliptin
Vipdomet 1000 mg + 12,5 mg 56 comp N/A 48.21 sep-13 90%
Vipdomet 1000 mg + 12,5 mg 14 comp N/A 13.36 sep-13 90%
Vipdomet 1000 mg + 12,5 mg 56 comp N/A 48.21 sep-13 90%
Vipdomet 1000 mg + 12,5 mg 14 comp N/A 13.36 sep-13 90%
Metformin + Vildagliptin
Eucreas Comp revest 1000mg+50mg 10 460 4.583 9.49 nov-07 90%
Eucreas Comp revest 1000mg+50mg 60 498.613 26.755.416 50.45 nov-07 90%
Eucreas Comp revest 850mg+50mg 10 137 1.396 10.73 nov-07 90%
Eucreas Comp revest 850mg+50mg 60 120.632 6.610.514 53.45 nov-07 90%
Zomarist Comp revest 1000mg+50mg 10 195 1.949 9.49 dec-08 90%
Zomarist Comp revest 1000mg+50mg 60 279.691 15.007.426 50.45 dec-08 90%
Zomarist Comp revest 850mg+50mg 10 31 314 10.73 dec-08 90%
Zomarist Comp revest 850mg+50mg 60 74.570 4.084.601 53.45 dec-08 90%
Icandra Comp revest 1000g+50mg 10 11 108 9.49 dec-08 90%
Icandra Comp revest 1000g+50mg 60 166.691 8.939.268 50.45 dec-08 90%
Icandra Comp revest 850mg+50mg 10 25 258 10.73 dec-08 90%
Icandra Comp revest 850mg+50mg 60 40.961 2.242.118 53.45 dec-08 90%

 

    

 

 

 

The DPP-4 inhibitors used in combinat ion are expensive molecules and 
met formin + sit aglipt in values 43,574,372 euros and met formin + 
vildaglipt in values 63,647,951 euros.  As we can see in figure 10 we can 
conclude that  about  107, 222, 323 were spent  in 2013 in these fixed 
combinat ions.  So the Portuguese NHS spent  90% of this value that  is  96,  
500, 090 euros in these fixed combinat ions in 2013. This is a conservative 
assumption as there are persons with low level of income that have 95% of 
reimbursement of the drug for diabetes. 
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I f we sum the sales of DPP-4 inhibitors so ld as single molecule and as 
fixed combinat ions it  is possible to understand that  these number s 
represent  139, 462, 884 euros o f the total value spent  by the Portuguese 
NHS in ant idiabet ics in 2013. The Portuguese NHS spent  about  229,  5 
million euros in all t ype of medicat ion for diabetes in 2013 (26).   

 

Figure 10 - Distribution  of Oral Antidiabetic Drugs Consumption 
(%DDD) in Portugal in 2012 (22)  

 

 

As shown in figure 10 the DPP-4 inhibitors cause a great  impact  in the 
expenditures o f the different  health systems but  they have a part icular  
high impact  in t he Portuguese health system. The glipt ins (DPP-4 
inhibitors) had a consumpt ion in % DDD of 7% and the associat ions wit h 
glipt ins had a consumpt ion o f 22,  4 % in %DDD.   

Met formin consumpt ion in Portugal,  when compared with other  
countr ies,  is low. (27)  

In t imes o f cr isis  where t here is  pressure to  reduce the budget  of the 
Portuguese NHS there are cho ices t hat  must  be made with the help o f 
rat ional cr iter ia.   
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In fact ,  the overconsumpt ion o f DPP-4 inhibitors due to the prescr ipt ion 
pat terns in Portugal leads to  a huge financial burden to  the NHS. It  is  
possible to  think that  there is  the possibilit y t hat  DPP-4 inhibitors and 
DPP-4 inhibitors combinat ions are being prescr ibed in first  line use 
instead of met formin.  

The establishment  o f a correct  algor it hm in cost -effect iveness terms for  
the DPP-4 inhibitors class can be useful to  rat ionalize the expenses o f 
the nat ional health systems in the t reatment  of diabetes t ype 2.  

Regarding cost -effect iveness studies o f these new oral ant idiabet ics they 
are very recent  and there is st ill on-going research. Hence, it  is  
important  to  understand the key var iables associated to  var iat ions in the 
cost -effect iveness results.  

A systemat ic review was published in 2010 by Waugh et  al (28) about  

this subject .  Though, given the quick and recent  int roduct ion of new 

molecules,  there was the need to  elaborate a new systemat ic review about  

this subject .  

 
6. Methods  

Research question 1:  

To conduct  a systemat ic review of cost -effect iveness,  cost -ut ilit y and 
cost -benefit  studies o f DPP-4 inhibitors as t reatment  o f diabetes t ype 2  
vs.  other ant idiabet ics 
 
Research Question 2:  
 
In adu lt  pat ients with diabetes t ype 2 what  is the place of DPP-4 
inhibitors in the t reatment  algor ithm after collect ion o f data in terms o f 
cost -effect iveness or cost-ut ilit y? 
 

This review fo llowed the methodo logy recommended by the PRISMA 

statement  (29) and by the Centre for Reviews and Disseminat ion (CRD) 

of the Universit y o f York for systemat ic reviews o f economic 

evaluat ions (30).   
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The Lit erature Review was based on a search for journa l art icles and 

abstracts in Medline and CRD Database from 1996 to  present  and NHS 

EED, the Health Economic and Evaluat ions Database (HEED) and the 

Tufts CEA Regist ry to  present .  In addit ion, relevant  grey literature,  

inc luding models presented at  recent  professional meet ings and available 

so lely as abst racts in conference proceedings,  were also included.  

Searches for  economic outcomes were conducted using a var iety o f terms 

used in the medical literature to  descr ibe the int ervent ion, the 

comparator,  the target  pat ient  populat ion, the outcomes, and the study 

designs.  A combinat ion o f these search terms was also used for the 

survey. The search terms were:  sitaglipt in,  vildaglipt in,  saxaglipt in,  

linaglipt in,  aloglipt in and DPP4 inhibitors,  cost-effect iveness,  cost -

ut ilit y and cost -benefit .   

First ,  three invest igators independent ly reviewed all potent ially relevant  

t it les and abstracts (1 st  screening)  and subsequent ly screened full-text  

art icles (2 nd  screening),  according to  pre-established inc lusion cr it er ia.  

Inclusion cr iter ia fo llowed the PICOS approach (29) (30).   

 

Populat ion: Adult  pat ients with diabetes type 2 (20-79 years o ld)  

Intervent ion: sitaglipt in,  vildaglipt in,  saxaglipt in,  linaglipt in,  aloglipt in 

Comparators: other ant idiabet ics   

Outcomes: life-years,  QALYs 

Study design: Cost-effect iveness,  cost -ut ilit y or cost  benefit  studies 

using eit her a societal or healthcare payer perspect ive and for/near  

lifet ime t ime hor izon.  
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Cost-effect iveness,  cost -ut ilit y studies and cost -benefit  studies were 

available as a  full-text  publicat ion and published in Eng lish,  French,  

Spanish or Portuguese language. We fo llowed the Preferred Report ing 

Items for Systemat ic Reviews and Meta-Analyses (PRISMA) Flowchart  

in report ing study select ion, as suggested by the PRISMA statement  (29)  

and by the Centre for Reviews and Disseminat ion o f the Universit y o f 

York (30).  We excluded the incomplet e economic evaluat ions (cost  

analyses) ; the studies on sub-populat ions that  cannot  be generalized to  

populat ions; the studies that  adopt a short-t ime perspect ive that  does not  

capture all consequences o f the disease and t reatments; the agencies 

reports that  were not submit ted to peer-review; and the reviews of the 

lit erature,  as it  is the use in systemat ic surveys.  

Second ,  the  three invest igators used a standardized data abst ract ion 

template,  as recommended by the Centre for Reviews and Disseminat io n 

of the Universit y o f York for systemat ic reviews o f economic 

evaluat ions (30),  to  independent ly extract  data from each study,  

disagreements being reso lved by discussion. For each study,  the 

fo llowing informat ion was extracted and recorded in the template:  

 Tit le ( incl.  author(s) and journal)  

 Type o f economic evaluat ion 

 Object ive 

 Intervent ions 

 Comparators 
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 Methods (Analyt ical approach; Perspect ive; Time Hor izon; 

Populat ion; Effect iveness data; Monetary benefit  and ut ilit y 

valuat ion; Measure o f benefit ; Cost  data; Discount  rate; 

Analys is o f uncertainty)  

 Results  

 Authors Conclusions 

 Limitat ions 

 Affiliat ion to pharmaceut ical industry 

Third,  a cr it ical appraisal o f the methodology and report ing was 

performed focusing on qualit y key issues,  such as: methods o f der iving 

the effect iveness data; measurement  and valuat ion o f resource data; 

measurement  and valuat ion o f health benefit s (ut ilit ies) ; method o f 

synthesiz ing the costs and effects; analys is o f uncertainty; and externa l 

validit y.  To do so,  we used the 35 it em version o f the BMJ checklist  

(31).  A score in percentage was at t ributed to  each study calculat ing the 

affirmat ive answers in t he checklist .   

Three invest igators per formed all qualit y assessments independent ly wit h 

disagreement  reso lved through discussion. A separate genera l assessment  

was performed for grey literature.  

Fina lly,  we reported summary stat ist ics and qualitat ive (descr ipt ive)  

synthesis o f ident ified cost -effect iveness,  cost -ut ilit y and cost -benefit  

studies in the form o f summary tables.  Categorical data were reported as 

percentages,  while  cont inuous data were reported as means with CI  or 

standard deviat ions.  A comparat ive qualitat ive synthesis was performed 

to  explore relat ionships within and between studies.  
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Figure 11 –The 35 item vers ion BMJ checklist  (31)  
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7. Results:  
 
Results of the literature search  
 
The l it erature search init ia l ly ident if ied 59 cita t ions.   
 
Figure 12 - Results of the l iterature search 
 

Database and libraries  N  1 s t  screening (Title 
and abstracts)  

2n d  screening (full 
text)  

Excluded Accepted Excluded
  

Accepted 

NHS and Univers ity of York 
CRD Database/DARE//NHS 
EED/HTA 

40 27 13 4 9 

CEA Tufts Regis try  8 7 1 0 1 
Pubmed 9 6 3 2 1 
Handsearch of key journals  2 0 2 0 2 

 
Fig.  13 - Flowchart of the l iterature search  
 
 
1 s t  scr eening  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2n d  scr eening 
 
 
 
 
 
 

Relevant titles and abstracts 
identified n= 59 

Full copies assessed and 
retrieved for eligibility n= 19 

Excluded n = 40 
       Agencies reports = 36 
       Sub-populations= 1 
       PRO studies = 1 
       Cost consequence study =1 
       Short time Horizon = 1 

Excluded n= 6 
 
 

Studies included in the review 
n= 13 
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Figure 14 - Findings of the review 
 

Ref. Year of 
retrieval 
of  data 

Country / 
Authors 
(pub year) 

Interventions Perspective Population studied Data source  to 
Effectiveness 
measurement  

Outcomes/ 
consequences 
measurement 

Total and incremental analysis  Sensitivity analysis Classifi
cation 

LIRAGLUTIDE (+METFORMIN) VERSUS SITAGLIPTIN (+METFORMIN) 
#32 2012 Spain 

Raya et al 
(2013) 

Liraglutide 
1.2mg/day 
versus 
sitagliptin 
100mg/day all 
in addition to 
metformin 

Spanish 
Healthcare 
payer 
perspective  

Mean age 55.3 
years 
Mean males 52.9% 
Mean BMI 32.8 
kg/m2 

Mean HbA1c 8.4% 
Mean duration of 
diabetes 6.0 years 
 

RCT 
(NCT00700817) 

QALY Mean undiscounted life expectancy 
(SD): 
Liraglutide 20.00 years (0.33)  
Sitagliptin 19.72 years (0.30) 
Difference   0.28 years 
 

Mean QALY (SD): 
Liraglutide 9.04 QALYs (0.13) 
Sitagliptin 8.87 QALYs (0.11) 
Difference 0.17 QALYs 
 

Mean discounted direct costs (SD): 
Liraglutide €54,684 (1,250) 
Sitagliptin €52,387 (1,346) 
Difference  €2,297 
 

ICER of €13,266 / QALY 

Cost effectiveness outcomes were 
most sensitive to changes in 
shortening the time horizon (5-10 
years) and in changes HbA1c 
benefit associated with 
liraglutide. When time horizon 
was changed to 10 years the 
ICER increased to €58,433 
/QALY and when changed to 5 
years the ICER increased to 
€102,605/QALY. With the 
abolishment of the HbA1c benefit 
the ICER increased to €199,114/ 
QALY  

0.714 
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#33 2008 UK 
Davies et al 
(2012) 
 

Liraglutide 
1.2mg and 
1.8mg versus  
sitagliptin 
100mg/day all 
in addition to 
metformin  

NHS 
perspective 

Mean age 55.3 
years 
Mean males 52.9% 
Mean BMI 32.8 
kg/m2 
Mean HbA1c 8.4% 
Mean duration of 
diabetes 6.0 years 
 
 
 

RCT  
(LEAD2),  
RCT (Pratley et 
al 2010) 

QALY Mean QALYs (SD): 
Liraglutide 1.2 mg 7.52 QALYs (0.11) 
Liraglutide 1.8mg 7.64 QALYs (0.11) 
Sitagliptin 100mg  7.34 QALYs (0.11) 
Difference (liraglutide 1.2mg) 0.19 
QALYs (0.15) 
Difference (liraglutide 1.8mg) 0.31 
QALYs (0.15) 
 

Mean direct costs (SD): 
Liraglutide 1.2 mg €27,433 [£21,793] 
(€685)  
Liraglutide 1.8 mg €29,173 [£23,175] 
(€642)  
Sitagliptin €25,115 [£19,951) (€656) 
Difference (liraglutide 1.2 mg)  €2,319 
[£1,842]  
Difference (liraglutide 1.8mg) €4,058 
[£3,224]  
 

ICER (Liraglutide vs. sitagliptin) 
Liraglutide 1.2mg €12,401 [£9,851] / 
QALY  
Liraglutide 1.8mg €13,173 [£10,465] / 
QALY  

Variations in key parameters are 
all cost-effective at a threshold of 
£20 000. The gain in QALYs with 
liraglutide 1.2mg over sitagliptin 
arises mainly from improvements 
in HbA1c (54%) and weight 
(44%)  

0. 686 
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#34 2011 US 
Lee et al 
(2012) 

Liraglutide 
1.2mg and 1.8 
mg versus 
sitagliptin 
100mg/day all 
in addition to 
metformin 

3rd party 
payer in US 

Mean age 55.3 
years 
Mean males 52.9% 
Mean BMI 32.8 
kg/m2 
Mean HbA1c 8.4% 
Mean duration of 
diabetes 6.0 years 
 

RCT 1860-
LIRA-DPP4 – 
52 week trial 
Pratley et al 
(2010) 

QALY  
and LYG 

Mean life expectancy: 
Liraglutide 1.2mg 13.003 years  
Liraglutide 1.8mg 13.189 years   
Sitagliptin 12.84 years  
Difference (liraglutide 1.2mg)  0.163 
years 
Difference (liraglutide 1.8mg) 0.348 
years 
 

Mean QALYs: 
Liraglutide 1.2 mg 8.825 QALYs  
Liraglutide 1.8mg 8.979 QALYs  
Sitagliptin 100mg  8.624 QALYs  
Difference (liraglutide 1.2mg) 0.201 
QALYs  
Difference (liraglutide 1.8mg) 0.356 
QALYs  
 

Mean direct costs: 
Liraglutide 1.2 mg € 65.491 [$81.444]   
Liraglutide 1.8 mg €71.970 [$89.502]   
Sitagliptin €61.324  [$76.262] 
Difference (liraglutide 1.2 mg)  €4.167 
[$5.182] 
Difference (liraglutide 1.8mg) 
€10.647 [$13. 241] 
 

ICER (liraglutide vs. sitagliptin)  
Liraglutide 1.2mg €20.700  [$25,742] / 
QALY  
Liraglutide 1.8mg €29.957  [$37,234] / 
QALY 

A series of sensitivity analyses 
indicated that liraglutide would be 
cost-effective at both 1.8 mg and 
1.2 mg dosages compared to 
sitagliptin over a range of 
plausible input parameters. 
Cost-effectiveness results (for 
liraglutide 1.2 mg and 1.8 mg) 
were most sensitive to the time 
horizon of the simulations; when 
a 10-year time horizon was used 
the ICER was  €91.837 
[$114,209] /QALY for liraglutide 
1.8 mg and €53.688 [$66,766]  € / 
QALY for liraglutide 1.2 mg. 
When PSA was conducted: ICER 
for liraglutide 1.8 mg vs 
sitagliptin was €34.483 [$42,883]  
/ QALY and for liraglutide 1.2 
mg vs sitagliptin was €28.454 
[$35,386] / QALY. 

0.743 

SAXAGLIPTIN (+METFORMIN) VERSUS SULPHONYLUREA (+METFORMIN) 
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#35      2009 Argentina 
Elgart et al 
(2013) 

Saxagliptin 
versus 
sulphonylurea 
all in addition 
to metformin 

Argentina 
social 
security 
health care 
system 

Mean age 64 years 
Mean males 53% 
Mean HbA1c 7.7% 
Mean duration of 
diabetes 10.5 years 
 

RCT 
D1680C00001- 
52 week trial  
Göeke et al 
(2010) 

QALY  
and LYG 

Mean discounted life expectancy: 
Saxagliptin  20.84 years  
Sulphonylurea  20.76 years    
Difference years 0.08 years 
 

Mean discounted QALYs : 
Saxagliptin 9.54 QALYs   
Sulphonylurea 9.32 QALYs  
Difference 0.22 QALYs   
 

Mean discounted direct costs: 
Saxagliptin €9.912 [$12,327]   
Sulphonylurea €8.599  [$10,694] 
Difference   €1.312 [$1,632]  
 

ICER (Saxagliptin vs. 
Sulphonylurea)  
 €5.930 [$7.374] / QALY 

Cost-effectiveness acceptability 
curve illustrates a probability of: 
less than 58% that saxagliptin + 
metformin is cost-effective 
compared with sulfonylurea + 
metformin, considering a 
willingness to pay of €6.132 
[$7,626] /(GDP per capita for 
Argentina) /QALY. 

0.829 
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#36 2009 Germany 
Erhardt et al 
(2012) 

Saxagliptin 
versus 
sulphonylurea 
all in addition 
to metformin 

National 
sick funds 

Mean age 57.55 
years 
Mean males 52% 
Mean HbA1c 7.65% 
Mean duration of 
diabetes 5.4 years 
 

RCT 
D1680C00001 – 
52 week trial 
Göeke et al 
(2010) 

QALY and 
LYG 

 

Mean life expectancy : 
Saxagliptin  15.63 years  
Sulphonylurea  15.62 years    
Difference years 0.01 years 
 

Mean QALYs : 
Saxagliptin 13.42 QALYs   
Sulphonylurea 13.31 QALYs  
Difference 0.12 QALYs   
 

Mean direct costs: 
Saxagliptin € 38,163   
Sulphonylurea € 36,550 
Difference  € 1,613  
 

ICER (Saxagliptin vs. 
Sulphonylurea)  
 €13.931 / QALY  

Univariated sensitivity analyses 
shows that a key driver of the 
results was the assumption that 
patients received combination 
therapy and not metformin alone 
from model entry. ICER of 
saxagliptin versus sulfonylurea 
fell to €2,372 /QALY (an 83.2% 
reduction from base case). In a 
scenario where patients entered 
the model at age 71.94 years (an 
increase of 25% over the base 
case [57.55 years]), the ICER rose 
by 63.8% to €23.175 / QALY. 
Mean (HbA1c) level at baseline 
was also a key model driver; 
values both higher and lower than 
the base case resulted in higher 
ICERs:  
HbA1c, 7.65% - ICER 
€14,147/QALY 
HbA1c, 7.15% - ICER 
€17,840/QALY 
HbA1c, 8.15% - ICER 
€15,155/QALY 
ICER €10,329 in the PSA 

0.714 
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#37 2008 Sweden 
Granstrom 
et al 
(2012) 

Saxagliptin 
versus 
sulphonylurea 
all in addition 
to metformin 

3rd party 
payer in 
Sweden 

Mean age 57.55 
years 
Mean males 52% 
Mean HbA1c 7.65% 
Mean duration of 
diabetes 5.4 years 
 

RCT 
D1680C00001-
52 week trial 
Göeke et al 
(2010) 

QALY  
and LYG 
 

Mean discounted life expectancy : 
Saxagliptin  14.72 years  
Sulphonylurea  14.72 years    
Difference years 0.0 years 
 

Mean discounted QALYs : 
Saxagliptin 12.56 QALYs   
Sulphonylurea 12.46 QALYs  
Difference 0.10 QALYs   
 

Mean discounted direct costs: 
Saxagliptin €12,580 [SEK 116,211] 
Sulphonylurea €11,554 [SEK 106,727] 
Difference   € 1,027 [SEK 9,484] 
 

ICER (Saxagliptin vs. 
Sulphonylurea)  
 €9.879 [SEK 91,260] / QALY 

Weight, and its associated 
HRQoL decrement and impact on 
diabetes-related events, was an 
important parameter in the model. 
The highest cost per QALY 
€29,922 [SEK 276,408] is 
obtained under the extreme 
assumption that the HRQoL 
decrement (for the first and 
subsequent years) per unit BMI 
gain is reduced by 75% (0.0035). 
As expected, when this HRQoL 
decrement is reduced by half, the 
resulting cost per QALY is lower, 
€ 18,014 [SEK 166,408].  
Raising the HbA1c threshold 
when insulin is initiated to 8.0%, 
increases the cost per QALY to 
€18,529 [SEK 171,162]. The 
overall cost per QALY in the 
PSA was: €11,816 [SEK 
109,152] 

0.771 
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#38 2009 US 
Bergenheim 
et al 
(2012) 

Saxagliptin 
versus 
sulphonylurea 
all in addition 
to metformin 

3rd party 
payer in the 
US 

Mean age 60 years 
Mean males 48% 
Mean duration of 
diabetes 5.4 years 
 

RCT 
D1680C00001-
52 week trial 
Göeke et al 
(2010) 

QALY Mean QALYs : 
Saxagliptin 11.02 QALYs   
Sulphonylurea 8.37 QALYs  
Difference  2.65 QALYs   
 

Mean direct costs: 
Saxagliptin €52,379  [$65,139] 
Sulphonylurea €50,150 [$62,367] 
Difference   €2,229 [$2,772] 
 

ICER (Saxagliptin vs. 
Sulphonylurea)  
 €842 [$ 1,047] / QALY 

When evaluating sensitivity 
around the subgroup of 
hypoglycemic events accruing 
cost, attributing a cost value 
only to events requiring medical 
assistance did not significantly 
change the outcome. 
 
PSA results showed a mean 
incremental cost-effectiveness 
ratio (ICER) of (- € 1,592) [-
$1,980] with saxagliptin plus 
metformin appearing to be 
dominant.  

0.6 

#39 2014 Portugal 
Carvalho et 
al 
(2014) 

Saxagliptin 
vs. 
sulphonylurea 
all as add-on 
to metformin 

Portuguese 
societal 
perspective 

Mean age 53 years 
Mean males 64.4% 
Mean HbA1c 7.0% 
Mean duration of 
diabetes 0 years 
 
 

RCT 
D1680C00001-
52 week trial 
Göeke et al 
(2010) 

QALY 
 and LYG 

Mean life expectancy : 
Sitagliptin 13.58  years  
Sulphonylurea 13.57  years    
Difference years 0.01 years 
 

Mean QALYs : 
Sitagliptin 11.80 QALYs   
Sulphonylurea 11.65 QALYs  
Difference 0.14  QALYs  
  

Mean costs: 
Sitagliptin €21,959    
Sulphonylurea €21,198  
Difference €761 
 

ICER (Sitagliptin vs. Sulphonylurea)  
 €5,307/QALY 

In one way sensitivity analysis the 
value of HbA1c is a variable with 
a considerable impact in the 
results of the study.  
 
In PSA the probability of being 
cost effective is of 84.5% to a 
WTP of €20,000 per QALY and 
of 87% for a threshold of € 
30,000 per QALY. 

0,829 

SAXAGLIPTIN (+METFORMIN) VERSUS PIOGLITAZONE (+METFORMIN) 



 
41 

 

#40 2011 
  

Brazil 
Nita et al 
(2012) 

Saxagliptin  
vs. 
rosiglitazone 
or 
pioglitazone 
all as add-on 
to metformin 
 

Private 
health 
system 

Mean age 59.77 
years 
Mean males 42% 
Mean HbA1c 6.47% 
Mean duration of 
diabetes 7.27 years 
 

DIAPS 79 
Study Group 
(2010) 

QALY  
and LYG 
 

Mean life expectancy : 
Saxagliptin  12.17 years  
Pioglitazone  12.16 years    
Difference years 0.01 
 

Mean QALYs : 
Saxagliptin  10.55 QALYs   
Pioglitazone  10.42 QALYs  
Difference  0.13 QALYs 
   

Mean direct costs: 
Saxagliptin €10,127 [R$33,023] 
Pioglitazone €11,352 [R$37,019] 
Difference €-1,225 [R$-3,996] 
 

ICER (Saxagliptin vs. Pioglitazone)  
 -Dominant 

In the univariate sensitivity 
analysis, Saxagliptin remained 
dominant compared to TZDs after 
a variation of +/-15% on all 
selected parameters.  
 
In PSA, adding saxagliptin to the 
metformin therapy was dominant 
in 62.1% of all scenarios versus 
the addition of pioglitazone. Only 
in 2.2% of the simulations did 
saxagliptin show less 
effectiveness and higher costs. 

0.571 

SAXAGLIPTIN (+METFORMIN/ SULPHONYLUREA) VERSUS INSULIN (+METFORMIN/ SULPHONYLUREA) 
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#41 2009 Poland 
Grzeszczack 
et al 
(2012) 

Saxagliptin 
versus NPH 
insulin when 
used in 
combination 
with 
metformin or 
sulphonylurea  

Polish 

National 

Health Fund 

Mean age 52 years 
Mean males 48% 
Mean HbA1c 7.9% 
Mean duration of 
diabetes 1.7 years 
 

RCT Jadzinsky 
et al (2009) and 
RCT Nauck et 
al (2007) 

QALY Scnenario 1 (Metformin) 
Mean life expectancy: 
Saxagliptin + metformin  22.58 years  
Insulin + metformin 22.58 years    
Difference years 0.00 years 
Mean QALYs: 
Saxagliptin + metformin 13.33 QALYs   
Insulin + metformin 13.20 QALYs  
Difference 0.13 QALYs   
Mean direct costs: 
Saxagliptin + metformin €7,423 [31,394 
PLN]   
Insulin + metformin €6,556 [27,730 PLN] 
Difference €866 [3,663 PLN] 
 ICER Saxagliptin vs. Insulin (+ 
metformin)  €6,491 [PLN 27,454] / 
QALY 
 

Scenario 2 (Sulphonylurea) 
Mean life expectancy: 
Saxagliptin+sulphonylurea  22.53 years 
Insulin + sulphonylurea 22.53 years    
Difference years 0.00 years 
Mean QALYs: 
Saxagliptin+sulphonylurea 13.32 QALYs   
Insulin + sulphonylurea 13.18 QALYs  
Difference 0.14 QALYs   
Mean direct costs: 
Saxagliptin + sulphonylurea €7,613 
[32,198 PLN]   
Insulin + sulphonylurea €6,778 [28,668 
PLN] 
Difference €834 [3,529 PLN] 
 ICER Saxagliptin vs. Insulin 
(+sulphonylurea)  €5,831 [PLN 24,663] 
/ QALY 

The results were found to be 
sensitive to some of the basic 
model assumptions, although 
the ICER remained below 
€11.822 [50,000 PLN] per 
QALY gained in all cases. 
 

 

0. 686 
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SITAGLIPTIN (+METFORMIN) VERSUS SULPHONYLUREA (+METFORMIN) 
#42 2007 6 European 

countries 
(Austria, 
Finland, 
Portugal, 
Spain, 
Scotland- 
UK, 
Sweden) 
Schwarz et 
al (2008) 

Sitagliptin  
versus 
rosiglitazone 
or 
sulphonylurea 
all as add-on 
to metformin 

3rd party 
payer in 6 
European 
countries 

Mean age 56.7 to 
64.9 years 
Mean HbA1c 7.5 to 
8.09% 
 

Nauck et al 
(2007) 

QALY Mean QALYs: 
Sitagliptin vs. Sulphonylurea  
Difference  0.037 to 0.095 QALYs 
across countries 
 

Mean direct costs: 
Sitagliptin vs. sulphonylurea 
Difference € 331 to € 1,097 across 
countries 
 

ICER (Sitagliptin vs. Sulphonylurea)  
 €5,949 to 20,350 / QALY across 
countries 

Irrespective of 20% variations in 
the cost and utility weights 
associated with diabetes-related 
complications, discounted ICER 
values remained within a narrow 
range (€4,060–€5,473), as did 
values associated with 50% 
variations in costs and utility 
weights associated with 
hypoglycaemia (€5,040–€5,256 ) 

0.714 

#43 2010 Portugal 
Pereira et al 
(2013) 

Sitagliptin vs.  
sulphonylurea 
all as add-on 
to metformin  

Portuguese 
societal 
perspective 
(but only 
with direct 
costs) 

Mean HbA1c 6.5%  
to 11% 
 
 

Nauck et al 
(2006), 
Goldstein et al 
(2007), 
Charbonnel et al 
(2006) 

QALY Mean QALYs : 
Sitagliptin 8.222 QALYs   
Sulphonylurea 8.173 QALYs  
Difference 0.048  QALYs  
  

Mean direct costs: 
Sitagliptin €44,821    
Sulphonylurea €44,283  
Difference €538 
 

ICER (Sitagliptin vs. Sulphonylurea)  
 €11,198/QALY 

Globally in one way sensitivity 
analysis and multi way sensitivity 
analysis the ICERs are robust 
relatively to the differences in 
utilities or in the costs of the 
different parameters as well as in 
some parameters of efficacy. 

0.629 

VILDAGLIPTIN (+METFORMIN) VERSUS SULPHONYLUREA (+METFORMIN) 
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#44 2013 Portugal 
Viriato et al 
(2014) 

Vildagliptin  
vs. 
sulphonylurea 
all as add-on 
to metformin 

Portuguese 
healthcare 
system 
perspective 

Mean age 63 years 
Mean males 52% 
Mean HbA1c 7.2% 
Mean duration of 
diabetes 9.13 years 
Mean BMI 31.39 
 

Ferrannini et al 
(2009) RCT 

QALY 
and LYG 

Mean life expectancy: 
Vildagliptin  7.7486 years  
Sulphonylurea  7.6591 years    
Difference years 0.0896 years 
 

Mean QALYs : 
Vildagliptin 5.7681 QALYs   
Sulphonylurea 5.6401 QALYs  
Difference 0.1279  QALYs  
  

Mean direct costs: 
Vildagliptin €14,409    
Sulphonylurea €13,248  
Difference €1,161  
 

ICER (Vildagliptin vs. 
Sulphonylurea)  
 €9,072 / QALY 

Univariated analyses showed that 
ICER values were robust and 
ranged from €4,195 to € 16,052 
per QALY when different 
parameters were varied. 
The PSA of 100 simulated 
interactions suggested that for a 
WTP of €30,000 per QALY 
treatment with metformin plus 
vildagliptin had a 79% probability 
of being cost-effective compared 
with metformin plus 
sulphonylurea. 

0.771 

TOTAL 0.712 
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Grey literature 
 
Unlike the published systemat ic review to date (28), it  is per formed an 
addit ional search in ISPOR Outcomes Research Digest  and Value in 
Health HealthAdvance, looking for  recent  abst racts which might  have 
been presented this year at  ISPOR Meet ings but  not  yet  resulted in  
published art icles,  alt hough not  including this grey literature in our  
review process.  
 
This addit ional search returned 16 t it les.  These cost -effect iveness and 
cost -ut ilit y abst racts ret rieved included the perspect ives from the 
fo llowing 11 countr ies: Mexico, South Afr ica,  Co lombia,  USA, UK,  
Germany, Russia,  Greece,  Portugal,  China and Spa in.  
 
Cost-effectiveness models 
 
The liraglut ide vs.  s itaglipt in,  all as add-on to  met formin studies used 
the CORE Diabetes Model (IMS Health Basel,  Swit zer land).  The mode l 
is a validated,  non-product-specific diabetes policy analysis tool and is  
based on a ser ies o f interdependent  sub-mode ls that  simulate the 
complicat ions o f diabetes.  Long-term outcomes pro jected by the mode l 
have been validated against  real life data in 2004 and more recent ly in 
2012 (32),  (33),  (34).      
 
The saxaglipt in vs.  sulphonylureas,  all as add-on to  met formin studies 
used a stochast ic s imulat ion mode l especially designed to  evaluate the 
impact  of new therapies in people with T2DM (Cardiff Diabetes Model) .  
In br ief the model is a fixed-t ime- increment  stochast ic simulat ion based 
on the UKPDS 68 study. The t ime increment  is year ly and the model is  
designed to  simulate a cohort  of pat ients with T2DM (up to  10,000) over  
a 40-year t ime hor izon. In general,  the model runs twice,  first ly for the 
control group and secondly for t he t reatment  group. The model est imates 
costs and QALYs associated with each t reatment  st rategy, using only 
direct  medical costs.  Outputs include point  and probabilist ic est imates 
for cost -effect iveness.  (35-39).   
 
The study from Schwarz et  al (2008) that  studies Sitaglipt in vs.  
sulphonylureas uses the Januvia Diabetes Economic Model (JADE). The 
Januvia Diabetes Economic (JADE) Model is  a discrete event  simulat ion 
model developed to  project  the long term impacts o f different  
int ervent ions on d iabetes-related outcomes. The JADE Model has a  
lifet ime hor izon and also allows users to  spec ify shorter t ime hor izons i f 
needed. The JADE Model allows the user to  project  the effects o f 
compet ing t reatments on both life  expectancy as well as QOL, which is  
in turn influenced by diabetes-related complicat ions and medicat ion side 
effects,  such as hypoglycaemia and oedema. (42) 
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Fina lly,  the vildaglipt in vs.  sulphonylurea mode l was constructed as a  
pat ient- level simulat ion model,  ut iliz ing the r isk equat ions from the UK 
Prospect ive Diabetes Study (UKPDS) Outcomes Model to  predict  
microvascular and macrovascular complicat ions and mortalit y (both 
disease-specific and all-cause) over a lifet ime hor izon, taken as 40 years.  
The model simulated a cohort of 10,000 pat ients in year ly cyc les,  which 
enabled a reliable est imate of the expected costs and benefit s,  and was 
adapted to  include weight  gain and hypoglycemic events specific  to  each 
therapy. (44) 
 
 

A total of 59 studies were identified (see Figure 1). From these, 19 cost-effectiveness 

studies were accepted after the 1st screening, and 13 cost-utility studies were accepted 

after the 2nd screening. The year of retrieval of data is concerned with the timing of 

assessment of cost data.  Most studies were based on one randomized trial. Saxagliptin 

was assessed in 7 studies (35-41), sitagliptin in 5 (32-34, 42-43), and vildagliptin in 1 

(44), all as add-on to metformin monotherapy in second line therapy. One of the 

saxagliptin studies was also assessed in combination with sulphonylurea (41). The 

studies were defined as cost effective when their ICERs were lower than the country 

threshold. 

Saxagliptin was compared with sulphonylureas, mainly as add-on to metformin, in 

patients not controlled with metformin monotherapy. There were considerable 

variations in the ICERs among the different countries and health systems. Nevertheless, 

the conclusion emerged that saxagliptin is cost-effective versus the sulphonylureas, with 

values ranging from 842 €/QALY to 13,931 €/QALY. Saxagliptin was dominant versus 

pioglitazone, in combination with metformin. Saxagliptin was also cost-effective versus 

insulin (5,831 €/QALY in combination with sulphonylurea, and 6,491 €/QALY in 

combination with metformin).  

Sitagliptin was compared with liraglutide and sulphonylureas, all as add-on to 

metformin, in patients not controlled with metformin monotherapy in 5 studies. As in 
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the saxagliptin case there were considerable variations in the ICERs among the different 

countries and health systems. Nevertheless, the final evaluation across countries 

allowed to conclude that liraglutide was cost-effective versus sitaglitin as second line 

therapy (results range from 12,401 €/QALY to 29,957 €/QALY) and sitagliptin versus 

the sulphonylureas (values range from 5,949 €/QALY to 20,350 €/QALY).  

Liraglutide vs. sitagliptin, all as add-on to metformin studies used the CORE Diabetes 

Model (IMS Health Basel, Switzerland). The model is a validated, non-product-specific 

diabetes policy analysis tool and is based on a series of interdependent sub-models that 

simulate the complications of diabetes (45, 46).     

The saxagliptin vs. sulphonylureas, all as add-on to metformin studies used a stochastic 

simulation model especially designed to evaluate the impact of new therapies in people 

with T2DM (Cardiff Diabetes Model). In brief the model is a fixed-time-increment 

stochastic simulation based on the UK Prospective Diabetes Study (UKPDS) study. It 

has a 40-year time horizon. The model estimates costs and QALYs associated with each 

treatment strategy, using only direct medical costs. Outputs include point and 

probabilistic estimates for cost-effectiveness (47-49).    

The sitagliptin vs. sulphonylureas studies uses the Januvia Diabetes Economic Model 

(JADE). The JADE Model is a discrete event simulation model developed to project the 

long term impacts of different interventions on diabetes-related outcomes. It has a 

lifetime horizon and also allows users to specify shorter time horizons if needed. (50).    

 

One single study was obtained for vildagliptin, compared with sulphonylureas, all as 

add-on to metformin, in patients not controlled with metformin monotherapy. 

Vildagliptin was cost-effective versus sulphonylureas in the Portuguese health system 

(9,072 €/QALY). The vildagliptin vs. sulphonylurea model was constructed as a 
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patient-level simulation model, utilizing the risk equations from the UKPDS Outcomes 

Model to predict microvascular and macrovascular complications and mortality (both 

disease-specific and all-cause) over a lifetime horizon, taken as 40 years. [44]. 

In general, the studies included in this review were of high quality (average scale score 

0.712 out of 1 and range between 0.571 and 0.829).  

 
8. Discussion 
 

Globally,  in 2013, an est imated 382 million people wor ldwide had 

diabetes accordingly with data from IDF. (7) From the people wit h 

diabetes 90% have diabetes t ype 2.   

 

The most  relevant  randomised clinical t r ial regarding this subject  is the 

UK Prospect ive Diabetes Study (UKPDS). The t reatment  o f diabetes t ype 

2 is  done accordingly with t he pat ient .  In the fir st  line t reatment  

met formin is  the suggested t reatment  accordingly with all guidelines as 

it  has good efficacy and low pr ice.   

 

The NICE clinical guideline for t ype 2 d iabetes suggests adding a DPP-4 

inhibitor instead o f a sulfonylurea as second line t reatment  to  first  line 

met formin if there is  a  considerable r isk for hypoglycaemia or if a  

sulfonylurea is  contraindicated or not  tolerated.  This recommendat ion is  

based on a small number o f t r ials  and a Cochrane systemat ic review, al l 

published before 2009 and it  is  concerning only sitaglipt in and 

vildaglipt in.  (22)  
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NICE is a gold standard agency in terms of cost -effect iveness guidelines 

and is responsible for the English and the Welsh jur isdict ions.  Its  

influence in other agencies across the world is  well descr ibed and has 

been referred recent ly in a poster from the Office o f Health Economics 

presented in the last  Internat ional Society o f Pharmacoeconomics and 

Outcomes Research (ISPOR) congress in Amesterdam in November 2014.  

This poster was elaborated by Hernandez-Villafuerte and co lleagues.  

(51) The Office o f Health Economics (OHE) has high reputat ion among 

the Health Economics and Outcomes Research scient ific community and 

it s president  is a lso the current  president  of ISPOR.   

 

The American Diabetes Associat ion (ADA) and the European 

Associat ion for t he Study o f Diabetes (EASD) have a clear algor it hm o f 

t reatment  (23) In this algor it hm o f t reatment  the DPP-4 inhibitor are 

recommended for use in two-drug combinat ions as add-on to  met formin.  

The character ist ics o f these drugs are int ermediate efficacy, low r isk o f 

hypoglycemia,  neutral impact  on BMI, rare major side effects and high 

costs.  Nevertheless,  cost -effect iveness rules are not  considered in this  

algor ithm o f t reatment .  

 

This is  not  the first  systemat ic review about  this subject .  A systemat ic 

review about  the subject  of the new drugs for diabetes was done in 2010 

by Waugh and co lleagues (28).  This  review included the DPP4-

inhibitors.  Unt il 2010 there was only one study available as full text ,  the 

one by Schwarz and co lleagues (42)  regarding the DPP 4- inhibitors but  
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meanwhile t here has been the market  author izat ion and 

commercia lizat ion of new molecules in the DPP-4 inhibitors class.   

 

These facts generated a necessit y o f do ing new systemat ic reviews about  

this subject .   

 

Two systemat ic reviews were developed dur ing this year regarding this 

subject  and Posters o f them were accepted and presented in ISPOR 2014 

congress in Amsterdam. One o f the systemat ic reviews is t he present  one 

,  by Bapt ista et  al. ,  and the other systemat ic review was developed by 

Lizán and co lleagues with the support  of Novart is.  (52)  

 

There are differences in the systemat ic reviews. Regarding the methods 

the databases searched in t he literature by Lizán and co lleagues were  

(MEDES and IBECS) in Spanish and (Medline/PubMed, Cochrane 

library,  ISI WOK and SCOPUS) int ernat ionally.   The studies from Lizán 

et  al were eligible unt il June 2013 and were cost -effect iveness studies.  

Studies providing data concerning cost  and disease burden were 

excluded.  

 

Regarding the results,  the systemat ic review by Lizán et  al ret r ieved 12 

studies after the 2 nd  screening. Ten o f the studies ret r ieved were similar  

to  the studies ret r ieved in t he systemat ic review by Bapt ista and 

co lleagues.  Two studies were different .  The McEwan et  al.  study (53)  

and the Klarenbach et  al study (54) are the studies ret r ieved in this   
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systemat ic review that  were not  ret rieved in the systemat ic review by 

Bapt ista et  al.  due to  the differences in the search methods used.     

 

Regarding the conclusions it  is  said by Lizán and co lleagues that  DPP4-

inhibitors added to  met formin are a cost -effect ive alternat ive compared 

with sulphonylureas p lus met formin in t ype 2 diabetes mellitus pat ients 

mainly due to  a lower  hypoglycemia inc idence and T2DM 

complicat ions.(52) That  systemat ic review is in publishing process as the 

systemat ic review by Bapt ista et  al.  

 

Regarding the Baptista et al systematic review and although the literature collected is 

recent, there is consistent evidence about the cost-effectiveness of DDP-4 inhibitors as 

second line therapy for diabetes type 2. There are however considerable variations in the 

ICERs among the different countries considered in this review. 

 

Cost-effectiveness may depend on costs in each country, namely regarding unit prices 

and resource use, and the real-world utilization of these therapies. Also, the 

recommended discount rate differs between countries, which lead to an increase in 

differences in ICERs for the same drug in different markets. For example in the studies 

related with saxagliptin versus sulphonylureas from Elgart et al (2013) in Argentina 

[14] and Erhardt et al (2012) in Germany [15] the difference in the ICERs is mainly 

explained by the difference in  direct costs (unit prices and resource use), and discount 

rate in the 2 countries.  
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All selected studies considered a Markov model as it was expected as the time horizon 

of the studies considered is long. If the time horizon considered was a short time 

horizon we would work with decision tree models. In this case the inclusion criteria 

defined the time horizon as lifetime horizon.  

   

All selected studies were of high quality according to the BMJ checklist. In general, the 

studies included in this review were of high quality (average scale score 0.712 out of 1 

and range between 0.571 and 0.829) as shown previously. In particular, all studies were 

based on published clinical trials for the measurement of consequences, and on official 

unit prices, and on country specific resource use for costs. The studies used different 

models, which all considered long time horizons and the various health consequences of 

diabetes. 

 

One of the limitations in our analysis was the small number of articles that met the 

inclusion criteria. The number of studies funded by the manufacturers, although often 

carried out by commercial consultancies can lead to a bias regarding the assumptions 

taken in consideration in the studies. Furthermore, the selected studies have a 

worldwide distribution but the Portuguese Jurisdiction is represented with 3 studies in a 

total of 13 which can be interpreted as a possible selection bias.   

 
In t imes of nat ional and int ernat ional economic cr isis resources (people,  
t ime, facilit ies,  equipment  and knowledge) are limited and rat iona l 
cho ices should be made. Economic analys is seeks to ident ify and to make 
explicit  one set  of cr iter ia t hat  may be useful in deciding among 
different  uses for scarce resources.  Economic evaluat ions are t he 
comparat ive analys is o f alternat ive courses of act ion in terms o f both 
their costs and consequences.  Therefore,  the basic tasks o f any economic 
evaluat ion are to  ident ify,  measure,  value,  and compare the costs and 
consequences of a lternat ives being considered. (55)    
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This systemat ic review of cost  effect iveness studies can be helpfu l in  
assessing the relat ive posit ioning o f DPP-4 inhibitors in the algor ithm o f 
t reatment  of diabetes t ype 2.    
 
The result s o f this systemat ic review can help to  fundament  with 
evidence the actualizat ion o f the exist ing guidelines regard ing this  
subject .  So, the evidence co llected in this  systemat ic review reveals that  
use o f DPP4- inhibitors when added with met formin is cost -effect ive in  
second line therapy o f diabetes t ype 2 according to  accepted thresho lds 
in high income countr ies.  
 
Of pr imary concern from a po licy viewpoint  is the fact  that  economic 
evaluat ions do not  usually incorporate the importance o f the dist r ibut ion,  
of costs and consequences,  among different  pat ient  or populat ion groups,  
into the analysis.  In some cases t he ident it y o f the recip ient  group (ex.  
elder ly) maybe an important  factor in assessing the social desirabilit y o f 
a service or a programme. (55) Nevertheless,  this subject  is beyond the 
scope of this work.    
 
Fina lly,  unt il this moment  there are no studies compar ing direct ly or 
indirect ly the different  DPP4- inhibitors in order to understand which one 
is t he most  cost -effect ive.  More evidence is needed in t his field.  
 
Future cost -effect iveness studies should be repeated dur ing the lifecycle 
of medicines under real-wor ld ut ilizat ion and incorporate budget  impact  
analys is.  
 
9. Conclusions 
 
According to commonly accepted thresholds in high income countries, there is 

consistent evidence about the cost-effectiveness of DDP-4 inhibitors as second line 

therapy for diabetes type 2. Though, more evidence (including head-to-head 

assessment) is necessary to define which DDP-4 inhibitor is the most cost-effective. .  

 
11. Funding 
 
This research had no external funding.  
 
12. Conflicts of interest statement:  
 
The authors have no affiliat ions or financial invo lvement  that  conflicts 
with the mater ia l presented in this paper.  The authors were not employed 
in t he pharmaceut ical industry at  the t ime o f the e laborat ion o f this  
dissertat ion.  
 



 
54 

 

Alexandre Baptista and Julian Perelman have no conflicts of interest to declare. António 
Vaz Carneiro is the Head of a research Center (CEMBE) from a Public University that 
consults for major pharmaceutical companies in regulatory affairs. Ines Teixeira and 
Sónia Romano work for CEFAR (Centre for Health Research & Evaluation) of the 
National Association of Pharmacies. Some of CEFAR studies are financed by the 
pharmaceutical industry. At the time of this research, CEFAR had not performed nor 
was conducting any research study pertaining to DPP4-inhibitors group nor was 
conducting any research for any of the Marketing Authorization Holders of those 
therapeutic agents. 
 
14. References:  
 

1.      American Diabetes Associat ion.  Diagnosis and Classificat io n 
of Diabetes Mellitus.  Diabetes Care (2014) 

2.      “Diabetes Fact  sheet  N°312". WHO. October 2013. Retrieved 25 
March 2014 

3.       Definit ion,  diagnosis and classificat ion o f diabetes mellitus and 
it s complicat ions.  Part  1: Diagnosis and classificat ion o f 
diabetes mellit us.  Geneva, World Health Organizat ion, 1999 
(WHO/NCD/NCS/99.2)  

4.     Wild S,  Pr ice J,  Epidemio logy o f t ype 2 diabetes mellitus; 2011 
5.      http://www.dtu.ox.ac.uk/.  Assessed in 28/11/2014.  
6.      Wild S,  Roglic G, Green A, Sigree R, King H (2004) Global 

prevalence o f diabetes.  Est imates for the year 2000 and 
project ions for 2030. Diabetes Care,  27(5),  pp.  1047-1053 

7.      IDF Diabetes At las 2013 – Internat ional Diabetes Federat ion  
8.      Mathers C, Loncar D. Pro ject ions of global mortalit y and 

burden of disease from 2002  
         to  2030. PLoS Med, 2006 1.   
9.       Global status report on noncommunicable diseases 2010.  

Geneva, World Health Organizat ion, 2011.  
10.  World Health Organizat ion (WHO) (2011).  Fact  Sheet  nº 312.  

[Internet] Available in:  
 ht tp://www.who. int /mediacentre/ factsheets/ fs312/en/pr int .html.  
Assessed in 25/11/2014 

11.  ht tp://epp.eurostat.ec.europa.eu/portal/page/portal/stat ist ics.  
Assessed in 25/11/2014.  

12.  Diabetes: Factos e Números.  Relatório  Anual do Observatór io  
Nacional da Diabetes 2013  

13.  Jonsson B. Revealing the cost  of Type I I diabetes in Europe. 
Diabetologia 2002;45:S5-12.  

14.  Economic Costs o f Diabetes in t he U.S. in 2012, American 
Diabetes Associat ion (ADA), ht tp://www.diabetes.org.  Assessed 
in 25/11/2014  

15.  ht tp://www.who.int /mediacentre/ factsheets/ fs236/en/.  Assessed 
in 25/11/2014  

16.  McIntosh C; Demuth H; Pospis ilik  J; Pederson R (2005).  
"Dipept idyl pept idase IV inhibitors: How do they work as new 
ant idiabet ic agents?".  Regulatory Pept ides 128 (2)  



 
55 

 

17.  Behme, Margaret  T; Dupré,  John; McDonald,  Thomas J (2003).  
"Glucagon- like pept ide 1 improved glycemic control in t ype 1 
diabetes".  BMC Endocr ine Disorders 3 (1): 3.  
doi:10.1186/1472.  

18.  Dupre J; Behme T; Hramiak M; McFar lane P; Williamson P ; 
Zabel P; McDonald J.  (1995).  "Glucagon-like pept ide I reduces 
postprandial glycemic excurs ions in IDDM". Diabetes 44 (6):  
626–30  

19.  AHRQ. Oral Diabetes Medicat ions for Adults With Type 2 
Diabetes:  An Update: Comparat ive Effect iveness Review 
Number 27, 2011  

20.  DGS. Dignóst ico e Classificação da Diabetes Mellitus: Norma 
da Direcção-Geral da Saúde Nº 002/2011 de 14/01/2011  

21.  Nat ional Inst itute for Health and Clinical Excellence.  Type 2 
diabetes: newer agents,  2009.  

22.  Richter B, Bandeira-Echt ler E, Bergerhoff K, Lerch C.  
Dipept idyl pept idase-4 (DPP-4) inhibitors for t ype 2 diabetes 
mellitus.  Cochrane Database Syst  Rev, 2008  

23.  Inzucchi S,  Bergenstal R, Buse J,  et  al.  Management  o f 
hyperglycemia in t ype 2 diabetes: a pat ient -centered approach:  
posit ion statement  o f the American Diabetes Associat ion (ADA) 
and the European Associat ion for the Study o f Diabetes 
(EASD). Diabetes Care,  2012  

24.  Costa S et  al.  Evo lução do consumo de ant idiabét icos orais em 
Portugal e uso racional do medicamento: Congresso Naciona l 
dos Farmacêut icos,  2012  

25.  Metodologia de contratualização para os cu idados de Saúde 
Pr imár ios no ano de 2013. Administ ração Central do Sistema de 
Saúde, IP  

26.  Observatorio  Nacional Diabetes 2014 
27.  Costa S et  al.  Cross-country compar ison of prescr ibing pat terns 

versus Portugal and potent ial cost -savings.  ISPOR 16th Annua l 
European Congress,  2-6 November 2013 - Dublin,  Ireland  

28.  Waugh N, Cummins E, Royle P,  Clar C, Mar ien M, Richter B,  
Philip  S.  Newer agents for blood glucose control in t ype 2 
diabetes: systemat ic review and economic evaluat ion. Healt h 
Techno logy Assessment  2010; 14(36): 1-248  

29.  Liberati A, Altman DG, Tetzlaff J et al. The PRISMA statement for 
reporting systematic reviews and meta-analyses of studies that evaluate 
health care interventions: explanation and elaboration. Ann Int Med 
2009;151:W65-W94 

30.  Centre for Reviews and Disseminat ion. Systemat ic Reviews.  
CRD’s guidance for undertaking reviews in healthcare.  York: 
CRD Universit y o f York, 2008  

31.  Drummond M, Jefferson T. Guidelines for authors and peer  
reviewers o f economic submissions to the BMJ. The BMJ 
Economic Evaluat ion Working Part y.  BMJ 1996; 313:275-83.  

32.  Mezquita Raya P, Perez A, Ramirez de Arellano A, Br iones T, 
Hunt  B, Valent ine WJ. Incret in therapy for t ype 2 diabetes in  



 
56 

 

Spain: a cost -effect iveness analysis of liraglut ide versus 
sitaglipt in.  Diabetes Therapy 2013: epub  

33.  Davies MJ, Chubb BD, Smith IC, Valent ine WJ. Cost -ut ilit y 
analys is o f liraglut ide compared with sulphonylurea or 
sitaglipt in,  all as add-on to  met formin monotherapy in Type 2 
diabetes mellit us.  Diabet ic Medicine 2012; 29(3): 313-320  

34.  Lee WC, Samyshkin Y, Langer J,  Palmer JL. Long-term clinica l 
and economic outcomes associated with liraglut ide versus 
sitaglipt in t herapy when added to  met formin in the t reatment  of 
type 2 diabetes: a CORE Diabetes Model analys is.  Journal o f 
Medical Economics 2012; 15(Supplement  2): 28-37  

35.  Elgart  JF,  Caporale JE, Gonza lez L, Aiello  E, Waschbusch M,  
Gagliardino JJ.  Treatment  of t ype 2 diabetes with saxaglipt in: a  
pharmacoeconomic evaluat ion in Argent ina.  Health Economics 
Review 2013; 3(1):11  

36.  Erhardt  W, Bergenheim K, Duprat -Lomon I,  McEwan P. Cost  
effect iveness o f saxaglipt in and met formin versus sulfonylurea 
and met formin in the t reatment  of t ype 2 diabetes mellitus in 
Germany: a Cardiff Diabetes Model analysis.  Clinical Drug 
Invest igat ion 2012; 32(3): 189-202  

37.  Granstrom O, Bergenheim K,  McEwan P, Sennfa lt  K,  
Henr iksson M. Cost-effect iveness o f saxaglipt in (Ong lyza) in  
type 2 diabetes in Sweden Pr imary Care Diabetes 2012; 6(2):  
127-136  

38.  Bergenheim K, Williams SA, Bergeson JG, Stern L, Sr iprasert  
M. US cost -effect iveness o f saxaglipt in in t ype 2 diabetes 
mellitus.  American Journal o f Pharmacy Benefit s 2012; 4(1):  
20-28  

39.  Carvalho D.,  Contente M.,  Silva C.,  Tr indade R. Saxaglipt in in  
the Treatment  o f Diabetes Mellitus Type 2 in Portugal:  A Sudy 
of Cost-Utilit y in the Perspect ive of Society.  Revista  
Portuguesa da Diabetes 2014.  

40.  Nita,  Marcelo Eidi,  Asano, Elio ,  Barbosa,  Elias,  Donato, 
Bonnie,  Eliaschewit z,  Freddy G, Rached, Roberto,  Rahal,  
E laine,  Ribe iro,  Eliane,  Takemoto, Maira,  Cost -effect iveness 
and budget  impact  of saxaglipt ine as addit ional therapy to  
met formin for the t reatment  of diabetes mellitus t ype 2 in the 
Brazilian pr ivate health system.,  Rev Assoc Med Bras, ; 
58(3):294-301 

41.  Grzeszczak W, Czupryniak L, Ko lasa K, Sciborski C, Lomon 
ID, McEwan P. The cost -effect iveness of saxaglipt in versus 
NPH insulin when used in combinat ion with other oral 
ant idiabetes agents in the t reatment  of t ype 2 diabetes mellitus 
in Po land. Diabetes Techno logy and Therapeut ics 2012; 14(1) :  
65-73  

42.  Schwarz B, Gouveia M, Chen J,  Nocea G, Jameson K, Cook J,  
Kr ishnarajah G, Alemao E, Yin D, Sintonen H. Cost -
effect iveness o f sitaglipt in-based t reatment  regimens in  
European pat ients with t ype 2 diabetes and haemoglobin A1c 



 
57 

 

above target  on met formin monotherapy.  Diabetes Obesit y and 
Metabo lism 2008; 10(Supplement  1): 43-55  

43.  Pereira R.,  Gouveia M.,  Mart ins A.P..  Análise custo-
efect ividade de sitaglipt ina quando adicionada a met formina em 
doentes com diabetes t ipo 2 em Portugal.  Revista Portuguesa de 
diabetes 2012 7(1):13-23  

44.  Vir iato D.; Calado F. ; Gruenberger J.B. ; Ong S.H.; Carvalho  
D.; Silva-Nunes J. ; Johal S. ; Viana R.  Cost -effect iveness o f 
met formin plus vildaglipt in compared with met formin plus 
sulphonylurea for the t reatment  of pat ient s with t ype 2 diabetes 
mellitus:  a Portuguese healthcare system perspect ive.  Journa l o f 
Medical Economics 2014  

45.       Clarke PM, Gray AM, Briggs A, et al. A model to estimate the lifetime 
health outcomes of patients with diabetes type 2: the United Kingdom 
Prospective Diabetes Study (UKPDS) Outcomes Model (UKPDS no.68). 
Diabetologia 2004;47:1747-59 

46.       Palmer AJ, Roze S, Valentine WJ et al. The Core Diabetes Model: projecting 
long-term clinical outcomes, costs and cost-effectiveness of interventions in 
diabetes mellitus (types 1 and 2) to support clinical and reimbursement 
decision-making. Curr Med Res Opin 2004;20 (1 Suppl): S5-26 

47.       The Mount Hood 4 Modelling Group: Computer modelling of diabetes and 
its complications: a report on the fourth Mount Hood Challenge meeting. 
Diabetes Care 2007; 30:1638-46 

48.       McEwan P., Peters J.R., Bergenheim K., Currie C.J., Evaluation of the costs 
and outcomes from changes in risk factors in type 2 diabetes using the 
Cardiff stochastic simulation cost-utility model (DiabForecaster). Curr Med. 
Res. Opin 22 (January(1) (2006) 121-129 

49.      McEwan P.; Bergenheim K., Yuan Y, Tetlow A.P., Gordon J.P., assessing 
the relationship between computational speed and precision: a case study 
comparing an interpreted  versus compiled programming language using aa 
stochastic simulation model in healthcare. Pharmacoeconomics 28 
(August(8) (2010) 665-674. 

50.       Chen J, Alemao E, Yin D, Cook J. Development of a diabetes treatment 
simulation model: with application to assessing alternative treatment 
intensification strategies on survival and diabetes related complications. 
Diabetes Obes Metab 2008; 10; 47: 1747-1759        

51.       Hernandez-Villafuerte K, Barnsley P., Garau M, Devlin N. Do NICE affect 
decisions in other countries: a feasibility study 

52.      Lizán L., Aceituno S., Franch J., Pérez A., Granell M., Fuster E. Systematic 
review of economic evaluations ofdypeptidyl peptidase-4 inhibitors for the 
treatment of type  2 diabetes mellitus. 

53.      McEwan P., et al. Diabetes Obes. Metab. 2010; 12:623-30 
54.      Klarenbach S.  Cameron C., Singh S., Ehud U.  CMAJ 2011; 183;1213-20    
55.     Drummond M., Sculpher M., Torrance G., O´Brien B., Stoddart G. Methods 

for the Economic Evaluation of Health Care Programmes. 3rd ed   
 
 

 
 

 



 
58 

 

Annexes  
 
Quality Assessment:  
 
Study 1 
 

 Title (incl.  author(s) and journal):  Raya P. M.,  Perez A,  
Arellano  A. R.,  Br iones T, Hunt  B, Valent ine WJ. Incret in 
therapy for type 2 diabetes in Spain:  a cost-effect iveness 
analys is o f liraglut ide versus sitaglipt in.  Diabetes Therapy 
2013 

 Type of economic evaluation :  cost -ut ilit y 
 Objective:  to  compare the long-term clinical and cost  

implicat ions associated with 
liraglut ide and sitaglipt in in t ype 2 diabetes pat ients in Spa in.  

 Interventions/Comparators: liraglut ide vs sit aglipt in  
 Methods (Ana lyt ical approach cost  ut ilit y : Perspect ive 

Spanish healthcare payer ;  T ime Hor izon 50 years; Populat ion 
defined; Effect iveness data; Monetary benefit  and ut ilit y 
valuat ion; Measure o f benefit  QALYs; Cost  data Euros; 
Discount  rate 3%; Analys is o f uncertainty: one way sensit ivit y 
analys is)  

 Results:  liraglut ide ye lds a cost -effect iveness rat io  of 13,266 
euros per QALY ga ined vs.  sitaglipt in  

 Authors Conclusions:  lirag lut ide is  cost -effect ive versus 
sitaglipt in from a healthcare payer perspect ive in Spain  

 Affi liation to pharmaceutical industry :  funded by Novo  
Nordisk 

 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
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8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

X    

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

 X   

13 Detai ls of the subjects from whom 
valuations were obtained are given 

 X   

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

 X   

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    
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29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

25 yes /35 questions = 0.714 
 
Study 2 
 

 Title (incl.  author(s)  and journal):  Davies MJ, Chubb BD,  
Smith IC, Valent ine WJ.  Cost -ut ilit y analysis o f liraglut ide 
compared with sulphonylurea or sitaglipt in,  all as add-on to  
met formin monotherapy in Type 2 diabetes mellitus.  Diabet ic  
Medic ine 2012; 29(3): 313-320 

 Type of economic evaluation :  Cost-ut ilit y analys is 
 Objective:  This study assessed the cost -effect iveness o f 

liraglut ide compared with glimepir ide or sitaglipt in in pat ients 
with type 2 diabetes.  All the t reatments were given in addit ion 
to  met formin 

 Interventions/Comparators: The t reatments were liraglut ide 
1.2 mg and 1.8 mg daily,  glimepir ide/sulphonylurea 4 mg daily 
and sit aglipt in 100 mg daily.  Each t reatment  was given in 
addit ion to  the pat ients met formin prescr ipt ion. Treatment  
effect iveness was assumed to  last  for five years in the base 
case.  

 Methods: (Analyt ical approach Cost -ut ilit y: Perspect ive UK 
Nat ional Health System ;  T ime Hor izon pat ient  lifet ime ; 
Populat ion defined; Effect iveness data; Monetary benefit  and 
ut ilit y valuat ion; Measure o f benefit  QALY ; Cost  data Pounds ; 
Discount  rate 3,5%:; Analysis o f uncertainty:  one way and two 
way sensit ivit y analys is)  

 Results:  Total costs and QALYs for each st rategy and 
incremental result s were presented. Incremental QALYs for  
t reatment  with lirag lut ide 1.2 mg compared with glimepir ide 
were 0.32 and compared with sitaglipt in were 0.19. Incremental 
costs for liraglut ide 1.2 mg compared with glimepir ide were 
£3,003 and compared with sitaglipt in were £1,842.  Incrementa l 
QALYs for t reatment  with liraglut ide 1.8mg compared wit h 
glimepir ide were 0.28 and compared with sitaglipt in were 0.31.  
Incremental costs for liraglut ide 1.8 mg compared wit h 
glimepir ide were £4,688 and compared with sitaglipt in were 
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£3,224. The incremental cost -effect iveness rat io  (ICER) for  
liraglut ide 1.2 mg compared with glimepir ide was £9,449 per  
QALY gained and compared with sit aglipt in was £9,851 per  
QALY gained. The ICER for liraglut ide 1.8 mg was £16,501 per  
QALY gained compared with glimepir ide and £10,465 per  
QALY gained compared with sitaglipt in .  Sensit ivit y analys is 
showed that  systolic  blood pressure,  weight  and cho lestero l 
were the key dr ivers o f cost -effect iveness in t he liraglut ide 
versus glimepir ide compar ison, with a relat ively smal l 
contr ibut ion from HbA1c. HbA1c and weight  were the ke y 
dr ivers o f cost -effect iveness in the liraglu t ide versus sitaglipt in 
compar ison, with only small effects from systo lic  blood 
pressure and cho lesterol.  

 Authors Conclusions:  The authors concluded that  liraglut ide 
added to  met formin monotherapy was a cost -effect ive 
alternat ive to  glimepir ide or sitaglipt in  for the t reatment  o f 
pat ients with t ype 2 diabetes.   

 Affi liation to pharmaceutical industry :  funded by Novo 
Nordisk 

 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

   X 

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

 X   
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11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

 X   

14 Productivity changes (i f included)  
are reported separately 

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

 X   

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied   X   
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    
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34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

24 yes/35 questions= 0.  686 
 
Study 3 
 

 Title (incl.  author(s) and journal):  Lee W, Samyshkin Y,  
Langer J,  Palmer  J.  Long-term clinical and economic outcomes 
associated with liraglut ide versus sit aglipt in therapy when 
added to  met formin in the t reatment  o f t ype 2 diabetes:  a CORE 
Diabetes Model analys is.  Journal o f Medical Economics 2012 ; 
15(Supplement  2): 28-37 

 Type of economic evaluation :  Cost-ut ilit y 
 Objective:  This current  study sets out  to assess the long-ter m 

cost-effect iveness outcomes of liraglut ide vs sit aglipt in based 
on t reatment  effects data from the 1860-LIRA-DPP-4 52-week 
t rial.  

 Interventions/Comparators: Liraglut ide vs.  sitaglipt in  
 Methods: (Analyt ical approach cost  ut ilit y :  Perspect ive 3 r d  

party payer ;  T ime Hor izon 35 years; Populat ion defined ; 
Effect iveness data; Monetary benefit  and ut ilit y valuat ion; 
Measure o f benefit  QALY ; Cost  data do llar ; Discount  rate 3%; 
Analys is o f uncertainty: one way sensit ivity analys is and PSA)  

 Results:  For liraglut ide 1.8 mg vs sitaglipt in,  the ICER was 
$37,234 per QALY gained, while for liraglut ide 1.2 mg vs 
sitaglipt in,  t he ICER was $25,742 per QALY gained. In al l 
sensit ivit y analyses,  includ ing set t ing the change in HbA1c to  
the lower limits o f the 95% confidence interva ls,  the ICERs 
remained below US$ 50,000/QALY, a commonly accepted 
thresho ld in t he US, except  for the shortest  t ime hor izon o f 10 
years 

 Authors Conclusions:  The availabilit y of liraglut ide 1.2 mg 
and 1.8 mg with improved efficacy profiles over sit aglipt in 
could improve pat ient  care,  with the incremental cost  
effect iveness rat io  below $50,000 per QALY gained as add-on 
to 
met formin.  

 Affi liation to pharmaceutical industry:  Novo Nordisk 
 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are X    
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clearly stated and justified 
4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

X    

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

 X   

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

 X   

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results     
22 Time horizon of costs and benefits X    
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is stated 
23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied   X   
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

X    

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

26 yes /35 questions = 0,  743 
 
Study 4 
 

 Title (incl.  author(s) and journal):  E lgart  J,  Caporale J,  
Gonzalez L, Aiello  E, Waschbusch M, Gagliardino J.  Treatment  
of t ype 2 diabetes with saxaglipt in: a pharmacoeconomic 
evaluat ion in Argent ina.  Health Economics Review 2013 ; 
3(1):11 

 Type of economic evaluation :  cost  ut ilit y  
 Objective:  to  compare a simulated cost -effect iveness rat io  o f 

met formin plus one drug o f the DPP4 inhibitors family,  
saxaglipt in or sulfonylurea t reatment  dur ing a 20 year per iod 
from the perspect ive o f the Argent inian social secur it y system,  
in a cohort  of people with t ype 2 diabetes mellitus who did not  
attain glycosylated hemoglobin t reatment  target  values only 
with metformin.  

 Interventions/Comparators: saxaglipt in  vs.  sulfonylurea as 
add on to metformin  

 Methods (Analyt ical approach cost  ut ilit y: Perspect ive 
Argent ina social secur it y health care system;  Time Hor izon 20 
years; Populat ion defined people with T2DM; Effect iveness 
data; Monetary benefit  and ut ilit y valuat ion; Measure o f benefit  
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QALY ; Cost  data US Dollars; Discount  rate 3,5%; Ana lysis o f 
uncertainty: one way and probabilist ic sensit ivit y analys is)  

 Results:  The SAXA + MET treated group had a lower number  
of non-fatal events than the SU + MET treated group. The 
model also predicted a lower number of fatal macrovascular  
events for t he SAXA + MET group (149.6 vs.  152.8).  The total 
cost  of the SAXA + MET cohort  was 15% higher than that  o f 
the SU + MET cohort .  Treatment  with SAXA + MET resulted in  
a higher number o f qualit y-adjusted life  years (QALYs) (9.54 
vs.  9.32) and life- years gained (LYGs) (20.84 vs.  20.76)  
compared to  those t reated with SU + MET. The incrementa l 
cost  per QALY and LYG gained was $7,374 and $20,490,  
respect ively.  

 Authors Conclusions:  saxaglipt in + metformin highly cost  
effect ive in Argent ina  

 Affi liation to pharmaceutical industry :  no 
 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in relation to 
the questions addressed 

 X   

Data collection     
8 The source (s)  of effectiveness 
estimates used are stated 

X    

9 Detai ls of the design and results of 
effectiveness study are given (i f based 
on a single study)  

X    

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are 
given (i f based on an overview of a  
number of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    
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12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

X    

16 Quantities of resources are 
reported separately from their unit  
costs 

X    

17 Methods for the estimation of 
quantities and unit costs are 
described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X   
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity 
analysis is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    
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35 Conclusions are accompanied by 
the appropriate caveats 

X    

29 yes/35 questions = 0.829 
 
Study 5 
 

 Title (incl.  author(s) and journal):  Erhardt  W, Bergenheim K,  
Duprat-Lomon I,  McEwan P. Cost  effect iveness o f saxag lipt in 
and met formin versus sulfonylurea and met formin in t he 
t reatment  of t ype 2 diabetes mellitus in Germany: a Cardif f 
Diabetes Model analys is.  Clinical Drug Invest igat ion 2012; 
32(3): 189-202 

 Type of economic evaluation :  cost -ut ilit y-analys is 
 Objective:  The object ive was to  assess the cost -effect iveness 

of saxaglipt in and met formin, compared with sulphonylurea 
(glipiz ide) and met formin, for the second- line t reatment  o f 
pat ients with t ype 2 diabetes.  The pat ient  character ist ics were 
based on pat ients in a recent  mult inat ional randomised t r ial,  
85% of whom were European.  

 Interventions/Comparators: Saxaglipt in  with met formin was 
compared with sulphonylurea (glipizide) with met formin.  Both 
therapies were given after the failure of met formin alone. I f 
eit her second- line therapy failed,  met formin plus insulin was 
given as third- line t herapy. A glycated haemoglobin level o f 
7% was used as the thresho ld for moving from first -  to  second-
line t herapy, and 7.5% was used for moving to  third- line 
therapy  

 Methods (Analyt ical approach cost -ut ilit y:  Perspect ive ;  T ime 
Horizon; Populat ion defined; Effect iveness data; Monetar y 
benefit  and ut ilit y valuat ion; Measure o f benefit  QALY ; Cost  
data Euros; Discount  rate 3%:; Ana lysis o f uncertainty: one 
way, two way sens it ivit y analys is and PSA)  

 Results:  Second- line met formin with saxaglipt in therapy was 
expected to  cost  EUR 38,163, compared with EUR 36,550 for  
met formin with sulphonylurea; an incremental cost  of EUR 
1,613 with saxaglipt in.  Saxaglipt in was expected to result  in 
13.42 QALYs, compared with 13.31 QALYs for sulphonylurea; 
an incremental QALY gain o f 0.12 with saxaglipt in.  The 
incremental cost  effect iveness rat io  was EUR 13,931 per QALY 
gained with saxaglipt in,  compared with sulphonylurea.  
The sensit ivit y analys is showed that  the result s were sensit ive 
to  varying the weight  convergence, age,  ut ilit ies,  and the t iming 
of second- line t reatment . 
The probabilist ic  incremental cost -effect iveness rat io  was EUR 
10,329. The cost -effect iveness acceptabilit y curve showed that  
saxaglipt in was cost -effect ive in around 50% of simulat ions at  
a thresho ld o f EUR 12,000, and around 60% at  thresho lds o f 
EUR 30,000 to EUR 100,000.  
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 Authors Conclusions:  The authors concluded that  saxaglipt in  
might  be associated with improved outcomes, at  a  cost  that  was 
acceptable in Germany. Furthermore,  the findings o f sensit ivit y 
analys is suggest  that  the result s are robust  to  var ious 
assumpt ions concerning input  var iables and modeling 
assumpt ions.  

 Affi liation to pharmaceutical industry :  Funded by Br isto l-
Myers Squibb, Germany, and AstraZeneca,  Sweden, co-
manufacturers o f saxaglipt in.  

 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

  X  

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

   X 

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

 X   

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity X    
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changes to the study question is  
discussed 
16 Quantities of resources are 
reported separately from their unit  
costs 

 X 
 

  

17 Methods for the estimation of 
quantities and unit costs are described 

 X IT  

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

25 yes/35 questions = 0.714 
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Study 6 
 

 Title (incl.  author(s)  and journal):  Granstrom O, Bergenheim 
K, McEwan P, Sennfalt  K, Henr iksson M.  Cost -effect iveness o f 
saxaglipt in (Onglyza) in t ype 2 diabetes in Sweden Pr imary 
Care Diabetes 2012; 6(2): 127-136 

 Type of economic evaluation :  cost  ut ilit y  
 Objective:  The object ive o f this study was to  invest igate the 

cost -effect iveness o f saxaglipt in (Onglyza®), a DPP-4 
inhibitor,  plus met formin compared with a sulphonylurea (SU)  
(Glipiz ide) plus met formin in Swedish pat ients not  well 
controlled on met formin alone.  

 Interventions/Comparators: saxaglipt in,  glipiz ide  
 Methods: (Analyt ical approach cost -utilit y:  Perspect ive 3 r d  

party payer ;  T ime Hor izon lifet ime;  Populat ion defined; 
Effect iveness data; Monetary benefit  and ut ilit y valuat ion; 
Measure o f benefit  QALY ; Cost  data Euros; Discount  rate 3%:; 
Analys is o f uncertainty: one way and two way sensit ivit y 
analys is and PSA)  

 Results:  Compared with SU + met formin, the cost  per QALY 
gained with saxag lipt in + met formin is approximately SEK 
91,000. Pat ients on saxaglipt in + met formin gain 0.10 QALYs 
on average, at  an incremental cost  o f around SEK 9500. The 
cost -effect iveness result s were robust  to  var ious sensit ivit y 
analyses.  

 Authors Conclusions:  This study demonstrates that ,  over a  
pat ient’s lifet ime, the addit ion o f saxag lipt in to  met formin is  
associated with improvements in qualit y-ad justed life  years 
compared with sulfonylureas in pat ients with t ype 2 d iabetes.  
Saxaglipt in t reatment  is a cost -effect ive treatment  alternat ive 
for t ype 2 diabetes in pat ients not  well-controlled on met formin 
alone.  

 Affi liation to pharmaceutical industry :  Astra-Zeneca and 
BMS 

 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    
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6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

X    

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   x 

15 The relevance of productivity 
changes to the study question is  
discussed 

X    

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied   X   
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and  X   
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confidence intervals are given for 
stochastic data  
27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

 X   

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

27 yes/35 questions = 0.771 
 
 
Study 7 
 

 Title (incl.  author(s)  and journal):  Grzeszczak W, Czupryniak 
L, Ko lasa K, Sciborski C, Lomon I,  McEwan P. The cost -
effect iveness o f saxaglipt in versus NPH insulin when used in  
combinat ion with other oral ant idiabetes agents in the t reatment  
of t ype 2 diabetes mellitus in Po land. Diabetes Techno logy and 
Therapeut ics 2012; 14(1): 65-73 

 Type of economic evaluation :  cost  ut ilit y 
 Objective:  The study examined the cost -effect iveness of 

saxaglipt in versus insulin as second- line therapy with eit her 
met formin or sulphonylurea after failure of t he respect ive 
monotherapies for pat ients with type 2 diabetes.  

 Interventions/Comparators: Two separate compar isons were 
considered: a combinat ion o f met formin plus saxaglipt in was 
compared against  met formin plus insulin in pat ients who failed 
met formin monotherapy; and a combinat ion o f sulphonylurea 
plus saxaglipt in was compared agains t  sulphonylurea plus 
insulin in pat ients who failed sulphonylurea monotherapy.  

 Methods: (Ana lyt ical approach cost -ut ilit y : Perspect ive 3 r d  
party payer ;  T ime Hor izon 40 years; Populat ion defined ; 
Effect iveness data; Monetary benefit  and ut ilit y valuat ion; 
Measure o f benefit  QALY ; Cost  data US Dollars; Discount  rate 
3,5% ; Analys is o f uncertainty: one way and two way 
sensit ivit y analys is)  

 Results:  In the met formin model,  QALYs, life-years and costs 
were 13.20, 22.58, and $10,066 with met formin plus insulin and 



 
74 

 

13.33, 22.58 and $11,396 with met formin plus saxaglipt in.  The 
incremental cost  per QALY gained with met formin plus 
saxaglipt in was $9,966 over met formin plus insulin.  When 
using life-years,  met formin plus saxag lipt in was dominated by 
met formin plus insulin,  which was s imilar ly effect ive but  
cheaper.  In t he sulphonylurea model,  QALYs, life-years and 
costs were 13.18, 22.53 and $10,406 with sulphonylurea plus 
insulin and 13.32, 22.53 and $11,688 with sulphonylurea plus 
saxaglipt in.  The incremental cost  per QALY gained with 
sulphonylurea plus saxag lipt in was $8,953 over sulphonylurea 
plus insulin.  Incremental cost  per life-year gained was 
$852,127. At  a thresho ld o f $36,300 per QALY gained, the 
probabilit y o f saxaglipt in st rategies being cost -effect ive was 
74% in the met formin model and 76% in t he sulphonylurea 
model.  The most  influent ial inputs were disut ilit ies,  weight  
gain,  assumpt ions related to  a second- line therapy, HbA1c at  
base line,  pat ient  age and dose o f insulin in second- line 
t reatment .  The incremental cost  per QALY did not  exceed 
$18,150 in any o f the simulat ions.  

 Authors Conclusions:  The authors concluded that  saxaglipt in-
based st rategies improved health outcomes and were cost -
effect ive compared with insulin-based t reatments.  

 Affi liation to pharmaceutical industry :  BMS  
 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

  
 

 X 
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10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

 X   

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

  X  

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

 X   

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

  X  

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a X    
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disaggregated as well as aggregated 
form 
33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

24 yes/35 questions = 0.686 
 
Study 8 
 

 Title (incl.  author(s) and journal):  Bergenheim K, Williams 
SA, Bergeson JG, Stern L, Sr iprasert  M. US cost -effect iveness 
of saxaglipt in in t ype 2 diabetes mellitus.  American Journal o f 
Pharmacy Benefit s 2012; 4(1): 20-28 

 Type of economic evaluation :  cost  ut ilit y 
 Objective:  to  est imate the long-term cost -effect iveness o f 

saxaglipt in compared with sulfonylurea (glipiz ide) added to 
met formin in T2DM pat ients from the US payer perspect ive.  

 Interventions/Comparators: saxaglipt in,  oral ant idiabet ics  
 Methods: (Analyt ical approach : Perspect ive 3 rd party payer ;  

T ime Hor izon lifet ime; Populat ion defined; Effect iveness data; 
Monetary benefit  and ut ilit y valuat ion; Measure of benefit  
QALY ; Cost  data dollar ; Discount  rate 3% ; Analys is o f 
uncertainty: one way sensit ivit y analys is and PSA)  

 Results:  Base Case Analys is- The main differences observed in 
the Goke clinical t r ial between the met formin plus saxaglipt in 
and met formin plus glipiz ide arms were in their side effect  
profiles,  with pat ients in the saxaglipt in arm exper iencing 
fewer hypoglycemic events,  lower r isk o f severe hypoglycemic  
events,  and a small weight  decrease,  whereas the glipiz ide arm 
had a higher occurrence o f hypoglycemia events and we ight  
gain.  The number of all hypoglycemia episodes was 
significant ly lower  for saxaglipt in pat ients.  For the 
hypothet ical cohort  of 1000 T2DM pat ients,  compared wit h 
pat ients t reated with sulfonylurea,  pat ients t reated with 
saxaglipt in avo ided 1243 hypoglycemic events in the fir st  5  
years,  at  an incremental cost  of $5703 per hypoglycemic event  
avo ided and 1201 hypoglycemic events at  an incremental cost  
of $2308 per event  avo ided in t he 40-year fo llow-up. In 
addit ion, there were 10.53 cardiovascular  events avo ided at  40 
years,  with an incremental cost  of $263,355 per event  avo ided 
for the saxaglipt in-t reated pat ients.  The side effect  benefit s  
att ributed to  saxaglipt in t ranslated into a 5-year qualit y-
adjusted life- year  (QALY) gain equal to  0.53 and an 
incremental cost  per QALY gained o f $13,366 compared wit h 
sulfonylurea plus met formin. The lifet ime (40-year) QALY gain 
was 2.65 per  pat ient  at  a reduced cost  per QALY of $1047,  
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indicat ing a higher decrement  in qualit y of life over t ime fo r  
the sulfonylurea-t reated pat ients.  Sensit ivit y Analys is In order  
to  test  the impact  of each input  parameter on the result s,  1-way 
sensit ivit y analyses ( in the form o f dist inct  scenar ios) and 
probabilist ic sensit ivit y analyses were performed. Table 5  
out lines the var ious scenar io analyses and the subsequent  
findings.  The scenar ios focused on the dr ivers o f the mode l 
inc luding the cost /disut ilit y o f hypoglycemia and weight  gain.  
When evaluat ing sensit ivit y around the subgroup o f 
hypoglycemic events accruing cost ,  attribut ing a cost  value 
only to  events requir ing medical assistance did not  significant ly 
change the outcome. A Medicare Nat ional Average Allo wance 
for an emergency department  vis it  of $170 was applied to the 
0.9% of met formin plus glipiz ide pat ients requir ing medica l 
assistance,  result ing in a  5-year cost  per QALY of $13,597 and 
a 40-year cost  per QALY of $1513. These results  indicate that  
the differences from the base case analys is may pr imar ily be 
dr iven by the disut ilit y associated with weight  gain and 
hypoglycemic events,  with the impact  of overall costs be ing 
more modest .  Including only the cost  and disut ilit y associated 
with hypoglycemia resulted in 5-year and 40-year cost  
differences o f $7664 and $4431, respect ive ly,  compared wit h 
the base case analys is values o f $7094 and $2772. In addit ion,  
1.33 QALYs were added in t he long term compared with 0.28 
QALYs at  5 years.  We subsequent ly examined the impact  o f 
t reatment  durabilit y on result s.  When account ing for a potent ia l 
delay in switching to  insulin rescue therapy, while assuming a 
−1.1% effect  on A1C in t he first  year on insulin,  pat ients on 
saxaglipt in avo ided 1409 hypoglycemic events in the long ter m 
compared with pat ients on glipiz ide,  result ing in 1.27 QALYs 
added and a 40-year incremental cost  of $1770 per pat ient  
compared with $4497 at  5 years.  When the durabilit y analys is 
inc luded cost  and disut ilit y due to  weight  gain in addit ion to  
hypoglycemia events,  pat ients in the saxaglipt in arm avo ided 
1409 hypoglycemic events and 47.74 cardiovascular events 
compared with pat ients on glipiz ide.  In addit ion, 2.29 QALYs 
were added, while incremental costs were $144 per pat ient .  
Therefore,  taking into account  saxaglipt in’s improved 
durabilit y and the impact  o f cost  and disut ilit y o f hypoglycemic 
events and weight  gain,  saxaglipt in was found to  be a cost -
effect ive opt ion compared with glipizide as an add-on to  
met formin, at  a low cost .  In order to  take into account  the 
uncertainty around est imated parameters in t he base-case 
model,  a probabilist ic sensit ivit y ana lysis  was conducted on the 
40-year model (Table 5).  The sensit ivit y analys is was based on 
1000 simulat ions of the cohort.  Inputs that  were updated with 
US-specific  values (eg,  baseline demographics and event  
probabilit y,  cost ,  and disut ilit y associated with weight  gain and 
hypoglycemia) were var ied across their respect ive bounds (or 
dist r ibut ions).  However,  other var iables found in t he mode l 
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were not var ied (eg,  disut ilit y associated with diabetes-related 
events).  Results showed a mean incremental cost -effect iveness 
rat io  (ICER) o f –$1980.08, with saxaglipt in plus met formin 
appear ing to  be dominant .  This may be due to  the fact  that  only 
select  US-specific parameters were var ied.  

 Authors Conclusions:  Saxaglipt in in combinat ion wit h 
met formin provides a durable,  well-tolerated,  and cost -effect ive 
t reatment  opt ion for T2DM and may address some o f the unmet  
medical need in diabetes t reatment  att ributable to  undesirable 
side effects o f hypoglycemia and weight  gain.  Addit ionally,  
enhanced glycemic control decreases the r isk and prevents the 
potent ial high costs of future hypoglycemic events compared 
with glipiz ide.  While most  diabetes t reatments demonstrate 
comparable glycemic control,  the var iable side effect  profile s 
of diabetes t reatments may have an impact  on pat ients’ health-
related qualit y o f life.  These side effects can also lead to  
different ial long-term costs to the US hea lthcare system,  
thereby emphasiz ing the importance o f the lifet ime analys is.  
Therefore,  it  is important  to  take into considerat ion all aspect s 
of new therapeut ic  agents to  determine  the most  appropr iate  
t reatment  for each individual pat ient .   

 Affi liation to pharmaceutical industry :  none 
 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

 X   

10 Detai ls of the method of synthesis    X 
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or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  
11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

 X   

13 Detai ls of the subjects from whom 
valuations were obtained are given 

 X   

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

 X   

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X    

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied   X   
25 An explanation is given i f costs or 
benefits are not discounted 

   x 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

 X   

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 

 X   
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form 
33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

21 yes/35 questions = 0.6  
 
Study 9 
 

 Title (incl.  author(s) and journal):  Nita M.,  Eliaschewitz F. ,  
Ribeiro E., Asano E.,  Barbosa E.,  Takemoto M, Donato 
B.,Rached R.,  E laine R.  Cost -effect iveness and budget  impact  
of saxaglipt ine as addit ional therapy to  met formin for the 
t reatment  o f diabetes mellitus t ype 2 in  the Brazilian pr ivate 
health system.,  Rev Assoc Med Bras, ; 58(3):294-301 

 Type of economic evaluation :  cost  ut ilit y 
 Objective:  to  compare costs and clinical benefit s of three 

addit ional therapies to  met formin for pat ients with diabetes 
mellitus t ype 2 (DM2).  

 Interventions/Comparators: saxaglipt in,  pioglit azone and 
rosiglitazone  

 Methods: (Analyt ical approach cost  ut ilit y : Perspect ive 
pr ivate paying source ;  T ime Hor izon 3 years; Populat ion 
defined; Effect iveness data; Monetary benefit  and ut ilit y 
valuat ion; Measure o f benefit  QALY  ; Cost data R$; Discount  
rate 5% ; Analys is o f uncertainty: one way sensit ivit y analys is 
and PSA)  

 Results:  The acquir ing medicat ion costs The acquir ing 
medicat ion costs for the hypothet ical pat ient  group analyzed in  
a t ime frame o f t hree years were R$ 10,850,185, R$ 14,836,265 
and R$ 14,679,099 for saxaglipt ine,  pioglitazone and 
rosiglitazone, respect ively.  Saxaglipt ine showed lower costs 
and greater effect iveness in both compar isons,  with pro jected 
savings for the fir st  three years o f R$ 3,874 and R$ 3,996,  
respect ively.  The BIM est imated cumulat ive savings o f R$ 
417,958 with the repayment  of saxaglipt ine in three years fro m 
the perspect ive o f a health plan with 1,000,000 covered 
individuals  

 Authors Conclusions :   From the perspect ive o f pr ivate paying 
source,  the pro ject ion is  that  adding saxaglipt ine wit h 
met formin save costs when compared with the addit ion o f 
rosiglitazone or pioglit azone in pat ients with DM2 that  have 
not  reached the HbA1c goal with met formin monotherapy. The 
BIM of including saxaglipt ine in t he reimbursement  lists o f 
health plans ind icated significant  savings on the three-year  
hor izon.  

 Affi liation to pharmaceutical industry :  Pharma  
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Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

  X  

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

X    

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

  X  

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

  X  

18 Currency and price data are 
recorded 

 X   
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19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

 X   

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

 X   

23 The discount rate(s)  is stated   x  
24 The choice of rate(s) is justi fied   X   
25 An explanation is given i f costs or 
benefits are not discounted 

 X   

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

20 yes/35 questions = 0,  571 
 
Study 10 
 

 Title (incl.  author(s) and journal):  Schwarz B, Gouveia M,  
Chen J,  Nocea G, Jameson K, Cook J,  Krishnarajah G, Alemao  
E, Yin D, Sintonen H. Cost -effect iveness of sitaglipt in-based 
t reatment  regimens in European pat ients with t ype 2 diabetes 
and haemoglobin A1c above target  on metformin monotherapy.  
Diabetes Obesity and Metabo lism 2008; 10(Supplement  1): 43-
55 

 Type of economic evaluation :  cost  ut ilit y 
 Objective:  The object ive was to examine the cost -

effect iveness,  in var ious European countries,  o f adding 
sitaglipt in to  t reatment  for pat ients with type 2 diabetes and 
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haemoglobin A1c (HbA1c) levels above the int ernat ional target  
of less than 6.5%, while on met formin monotherapy in six  
European countr ies: Austr ia,  Finland, Portugal,  Scot land (UK),  
Spain and Sweden.  

 Interventions/Comparators: The st rategies were sitaglipt in,  
rosiglitazone, or a sulphonylurea.  These st rategies were added 
to  met formin t reatment  in pat ients who had not  reached the 
HbA1c goal.  Two scenar ios for pat ients exper iencing 
into lerance or failure were also considered.  

 Methods: (Analyt ical approach cost  ut ilit y : Perspect ive 3 r d 
party payer ;  T ime Hor izon lifet ime; Populat ion defined; 
Effect iveness data; Monetary benefit  and ut ilit y valuat ion; 
Measure o f benefit  QALY ; Cost  data euros; Discount  rate 
var ied from 3% for both cost  and benefit  in Sweden and Austr ia 
to  6% in Spain; Analys is o f uncertainty: one way sensit ivit y 
analys is)  

 Results:  In compar ison with the addit ion o f rosiglitazone,  
adding sitaglipt in led to  QALY ga ins ranging from 0.016 in  
Scot land to  0.063 in Portugal and incremental costs ranging 
from (cost -saving) –EUR 687 in Portugal to  EUR 208 in  
Finland. Sitaglipt in ranged from dominant  (both less expensive 
and more effect ive) in Portugal,  Sweden and Austr ia to  an 
incremental cost  per QALY gained o f EUR 4,766 in Finland. In 
compar ison with the add it ion o f a sulphonylurea,  in a scenar io  
in which pat ients exper ienc ing into lerance or t reatment  failure 
received basal insulin co-administered with met formin, adding 
sitaglipt in led to  QALY gains ranging from 0.037 in Austr ia to  
0.095 in Scot land, and incremental costs ranging from EUR 331 
in Portugal to  EUR 1,097 in Scot land. The incremental cost  per 
QALY gained ranged from EUR 5,949 in Portugal to  EUR 
20,350 in Austr ia.  In compar ison with the addit ion o f a  
sulphonylurea,  in a scenar io in which pat ients exper iencing 
into lerance or t reatment  failure received rosiglit azone co-
administered with met formin, adding sit aglipt in led to  QALY 
gains ranging from 0.045 in Sweden to  0.103 in Scot land and 
incremental costs ranging from EUR 339 in Portugal to  EUR 
1,130 in Finland. The incremental cost  per QALY gained 
ranged from EUR 6,029 in Portugal to  EUR 13,655 in Austria.  
The base-case findings were relat ively robust  to  var iat ions in  
several model inputs 

 Authors Conclusions:  The authors concluded that  adding 
sitaglipt in to  met formin was a cost -saving or cost -effect ive 
alternat ive to adding eit her a sulphonylurea or rosiglitazone in 
pat ients,  with t ype 2 diabetes,  who had not  attained the HbA1c 
goal on met formin monotherapy.   

 Affi liation to pharmaceutical industry :  Funded by MSD    
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Referees´ checklist  
Item Yes No Not 

Clear 
Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

 X   

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

   X 

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

 X   

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

 X   

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price X    
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adjustments for inflation or currency 
conversion are given 
20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

25 yes/35 questions = 0.714 
 
Study 11 
 

 Title (incl.  author(s) and journal): Vir iato D.; Calado F. ; 
Gruenberger J.B. ; Ong S.H.; Carvalho D. ; Silva-Nunes J. ; Joha l 
S.; Viana R. Journal o f Medical Economics 2014  

 Type of economic evaluation :  cost  effect iveness analys is  
 Objective:  To evaluate the cost -effect iveness o f vildaglipt in 

plus met formin in pat ients with t ype 2 diabetes mellit us,  not 
controlled with met formin, from a Portuguese healthcare 
system perspect ive  

 Interventions/Comparators:  vildaglipt in,  sulphonylurea  
 Methods: (Analyt ical approach : Perspect ive Portuguese 

healthcare system perspect ive  ;  T ime Hor izon lifet ime 
hor izon; Populat ion defined; Effect iveness data; Monetar y 
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benefit  and ut ilit y valuat ion; Measure o f benefit  QALY  ; Cost  
data euros; Discount  rate 5%; Analys is o f uncertainty:  
probabilist ic sens it ivit y analys is)  

 Results:  There were fewer non-fatal diabetes-related adverse 
events (AEs) in pat ients t reated with met formin plus 
vildaglipt in compared with pat ients t reated with met formin plus 
sulphonylurea (6752 vs 6815).  Addit ion o f vildaglipt in 
compared with sulphonylurea led to  increased drug acquisit io n 
costs but  reduced costs o f AEs, managing morbidit ies,  and 
monitor ing pat ients.  Treatment  with met formin plus 
vildaglipt in yie lded a mean per-pat ient  gain o f 0.1279 qualit y-
adjusted life  years (QALYs) and a mean per-pat ient  increase in  
total cost  o f Euros 1161, giving an incremental cost -
effect iveness rat io  (ICER) of Euros 9072 per QALY. Univar iate  
analyses showed that  ICER values were robust  and ranged fro m 
Euros 4195 to  Euros 16,052 per QALY when different  
parameters were var ied.  

 Authors Conclusions:   Treatment  with met formin plus 
vildaglipt in compared with met formin plus sulphonylurea is  
expected to  result  in a  lower  incidence of diabetes-related AEs 
and to be a cost -effect ive t reatment  st rategy.  

 Limitations:  The model excluded several diabetes-related 
morbidit ies,  such as per ipheral neuropathy and ulcerat ion, and 
did not  model second events.  Pat ients were presumed to  enter 
the model with no diabetes-related complicat ions.  

 Affi liation to pharmaceutical industry :  Novart is Pharma AG.  
 

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of X    
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effectiveness study are given (if  based 
on a single study)  
10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

   X 

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

 X 
 

  

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
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31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

27yes/35 questions = 0.771 
 
Study 12 
 

 Title (incl.  author(s) and journal): Pereira R.,  Gouveia M.,  
Mart ins A.P Análise custo-efect ividade de sit aglipt ina quando 
adicionada a met formina em doentes com diabetes t ipo 2 em 
Portugal.  Revista Portuguesa de diabetes 2012 7(1):13-23 

 Type of economic evaluation :  cost -ut ilit y 
 Objective:  to  compare the costs and benefit s  dur ing all life  

span associated to  the add it ion o f Sit aglipt in to  met formin 
versus addit ion o f a sulphonylurea to  sitaglipt in  

 Interventions/Comparators: sit aglipt in,  sulphonylurea  
 Methods: (Analyt ical approach : Perspect ive ;  T ime Hor izon; 

Populat ion defined; Effect iveness data; Monetary benefit  and 
ut ilit y valuat ion; Measure o f benefit   ; Cost  data; Discount  rate 
; Analysis o f uncertainty: probabilist ic sensit ivit y analys is)  

 Results:  ICER of 1198 euros per QALY 
 Authors Conclusions:  In pat ients with diabetes t ype 2 t hat  are 

not  adequately controlled with met formin associated with d iet  
and exercise,  the therapeut ic  st rategy of associat ing Sit aglipt in 
to  met formin demonstrated a good relat ion o f cost -effect iveness 
comparat ively to  the associat ion o f a sulphonylurea to 
met formin.   

 Affi liation to pharmaceutical industry :  Pharma  
 
Referees´ checklist  

Item Yes No Not 
Clear 

Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

 X   

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

  X  

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are X    
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clearly described 
6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

   X 

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

 X   

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

 X   

13 Detai ls of the subjects from whom 
valuations were obtained are given 

  X  

14 Productivity changes (i f included)  
are reported separately  

   X 

15 The relevance of productivity 
changes to the study question is  
discussed 

 X   

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price 
adjustments for inflation or currency 
conversion are given 

X  
 

  

20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied  X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 
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26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

 X   

22 yes /35 questions = 0.629  
 
Study 13 
 

 Title (incl.  author(s) and journal): Carvalho D.,  Contente M.,  
Silva C.,  Tr indade R Saxaglipt in in t he Treatment  of Diabetes 
Mellitus Type 2 in Portugal:   A Sudy of Cost -Utilit y in the 
Perspect ive o f Society 

 Type of economic evaluation :  cost -ut ilit y 
 Objective:  To compare costs and consequences result ing fro m 

the ut ilizat ion of saxaglipt in comparat ively to  sulphonylurea in  
second line in d iabetes mellitus t ype 2,  after non-success o f 
met formin, in Portugal.  

 Interventions/Comparators: saxaglipt in,  sulphonylurea  
 Methods: (Analyt ical approach cost -ut ilit y:  Perspect ive society 

; T ime Hor izon:  life-t ime; Populat ion defined; Effect iveness 
data,  Monetary benefit  and ut ilit y valuat ion; Measure o f benefit   
; Cost  data euros; Discount  rate 5% ; Analysis o f uncertainty:  
probabilist ic sens it ivit y analys is)  

 Results:  ICER of  euros per QALY 
 Authors Conclusions:  Saxaglipt in in combinat ion wit h 

met formin is  cost -efect ive,  accordingly with the limits in the 
European Union and comonly accepted in Portugal in pat ient s 
non controlled with met formin.  

 Affi liation to pharmaceutical industry :  Astra Zeneca 
cooperat ion 
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Referees´ checklist  
Item Yes No Not 

Clear 
Not 
appropriate 

Study Design     
1 Research question is stated  X    
2 The economic importance of the 
research question is stated 

X    

3 The viewpoint(s) of the analysis are 
clearly stated and justified 

X    

4 The rationale for choosing the 
alternative programmes or 
interventions compared is stated 

X    

5 The alternatives being compared are 
clearly described 

X    

6 The form of economic evaluation 
used is stated 

X    

7 The choice of form of economic 
evaluation is justi fied in  relation to 
the questions addressed 

 X   

Data collection     
8 The source (s) of effectiveness 
estimates used are stated 

X    

9 Details of the design and results of 
effectiveness study are given (if  based 
on a single study)  

   X 

10 Detai ls of the method of synthesis 
or meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)  

  X  

11 The primary outcome measure(s)  
for the economic evaluation are 
clearly stated 

X    

12 Methods to value health states and 
other benefits are stated 

X    

13 Detai ls of the subjects from whom 
valuations were obtained are given 

X    

14 Productivity changes (i f included)  
are reported separately  

X    

15 The relevance of productivity 
changes to the study question is  
discussed 

X    

16 Quantities of resources are 
reported separately from their unit  
costs 

 X   

17 Methods for the estimation of 
quantities and unit costs are described 

X    

18 Currency and price data are 
recorded 

X    

19 Detai ls of currency of price X    
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adjustments for inflation or currency 
conversion are given 
20 Detai ls of any model used are given X    
21 The choice of model used and the 
key parameters on which it  is  based 
are justi fied 

X    

Analysis and interpretation of results      
22 Time horizon of costs and benefits 
is stated 

X    

23 The discount rate(s)  is stated X    
24 The choice of rate(s) is justi fied X    
25 An explanation is given i f costs or 
benefits are not discounted 

   X 

26 Detai ls  of statistical tests and 
confidence intervals are given for 
stochastic data  

 X   

27 The approach to sensitivity analysis 
is given 

X    

28 The choice of variables for 
sensitivity analysis is justified 

X    

29 The ranges over which the 
variables are varied are stated 

X    

30 Relevant alternatives are compared X    
31 Incremental analysis is reported X    
32 Major outcomes are presented in a 
disaggregated as well as aggregated 
form 

X    

33 The answer to the study question is  
given 

X    

34 Conclusions follow from the data 
reported 

X    

35 Conclusions are accompanied by 
the appropriate caveats 

X    

 29 yes /35 questions = 0.829  
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Todas as afirmações efectuadas no presente documento são 
da exclusiva responsabilidade do seu autor, não cabendo 
qualquer responsabilidade à Faculdade de Medicina de 
Lisboa pelos conteúdos nele apresentados.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


