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ABSTRACT 
 
Introduction 
This study examines the adherence of pharmaco-economic studies for the 
Netherlands to the Dutch guidelines of conducting a pharmaco-economic 
evaluation. 
 
Methods 
Dutch guidelines for pharmaco-economic research were issued in 1999. All Dutch 
pharmaco-economic studies that were published in English during 2000-2002 were 
selected for our review. Two reviewers examined each study for relevance and 
compared each study with the nine methodological guidelines selected. 
 
Results 
We found 29 studies that satisfied inclusion criteria. The societal perspective was 
assessed in 13 out of the 29 studies (45%), an adequate time period of analysis was 
chosen in 21 (72%), effectiveness was explicitly differentiated from efficacy in 17 
(59%), an incremental analysis was performed in 23 (79%), costs, benefits and 
health gains were discounted in 24 (83%), effectiveness was expressed in LYGs or 
QALYs in 16 (55%), reference prices were used in 8 (28%), subgroup analysis was 
presented in 13 (45%) and sensitivity analysis was included in 26 (90%).  
 
Conclusions  
In this review we found the adherence of studies to some of the Dutch guidelines 
for pharmaco-economic studies is fair. However, major improvements are required 
with respect to the adoption of the societal perspective, presentation of adequate 
subgroup analyses and application of reference prices.  
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INTRODUCTION 
 
Health care expenditures have been rising over the past 10 to 20 years. To lower or 
sustain the costs for health-care, decision-makers use rational decision-making 
tools and objective, transparent criteria for reimbursement of new drug therapies. 
As a result, techniques such as cost-effectiveness or cost-utility analysis are utilised 
to guide the decision-making process. In a number of countries, in addition to 
safety, efficacy and quality, a favourable pharmaco-economic profile for new 
pharmaceuticals is also required to be eligible for reimbursement after market 
approval [1] . 

In the Netherlands, the Ministry of Health is intending to use pharmaco-
economics as an additional criterium for drug reimbursement commencing 2005. 
This Dutch policy is in line with other western countries, for instance current 
reimbursement decisions made in Canada, Australia and the UK, are already 
partly based on cost-effectiveness. 

Careful consideration of pharmaco-economic studies used for the 
reimbursement of new drugs, require comparable methods to be used. For this 
purpose, in 1999 guidelines for pharmaco-economic research were developed by 
the Dutch Health Care Insurance Board [2-5]. According to these guidelines, a 
pharmaco-economic study must contain a cost-effectiveness analysis and/or a 
cost-utility analysis next to usual budgetary impact analysis. As of 2005, all new 
drugs with claimed therapeutic added value must supply a pharmaco-economic 
evaluation according to the guidelines if applying for reimbursement [1]. In 
currently, deliverance of a pharmaco-economic file is optional and may be 
submitted if the manufacturer believes it may help in its strategy reimbursement. 
These optional studies should adhere to the current pharmaco-economic 
guidelines.  

Our research investigated whether recent pharmaco-economic studies 
adhered to the pharmaco-economic guidelines in practice or whether deviations 
exist between practice and theory. 

 
Dutch guidelines for pharmaco-economic research  

In this study, we assessed the adherence of pharmaco-economic studies 
conducted in the Netherlands to the current Dutch guidelines for pharmaco-
economic research. By investigating the adherence of studies that were published 
after the introduction of the guidelines, the relevance of these guidelines for health 
economists in the Netherlands can be preliminarily assessed. Previously, we 
investigated whether the guidelines were in line with historical practice; i.e. 
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whether the guidelines logically came forward from existing studies that have been 
done prior to the publication of the guidelines in 1999 [1,6-7]. There we noted that for 
some specific guidelines, Dutch studies were not in line with these specifications 
(for example, inclusion of indirect cost, discounting of health gains and use of 
reference prices). Partly these differences between practice and guidelines reflected 
current controversies among those scientists who conduct such pharmaco-
economic studies. For instance, there is still debate on what exact discounting 
method to choose and how to best assess indirect cost [8-10]. However, despite 
methodological disputes, a study performed in view of adding valuable 
information for reimbursement decisions should adhere to the guidelines, be it 
solely for reasons of comparability. In this study, we will further elicit on the role 
of pharmaco-economic analysis for policy-making and the role of guidelines in this 
process.  

The Dutch guidelines for pharmaco-economic researches specify 
recommendations on 19 aspects of which some are of a methodological nature. 
Others refer to issues concerning the background of the study, affiliation of the 
study conductors, target audiences and reporting formats. 

 
METHODS 

Types of eligible studies and search strategies  

A search was conducted of pharmaco-economic studies for the Netherlands that 
were published in English during 1st January 2000 to 31st December 2002. These 
studies were published after dissemination of the Dutch guidelines, of course 
study conduction may have been (partly) before the issued of the guidelines.  The 
elligible criteria for inclusion in this review were (i) pharmaco-economic 
evaluations (as opposed to evaluations of non-drug related medical interventions); 
(ii) original research; (iii) full text available investigations, (iv) published in peer 
review journal. For example, a study on testing for the human papillomavirus was 
excluded because the subsequent intervention involved (minor) surgery without 
explicit detail of a pharmaceutical [11]. All cost-effectiveness or cost-utility analyses 
of pharmaceuticals were included. Most cost-benefit analyses were excluded 
unless net cost savings were suggested in combination with plausibility of health 
gains or at least no health losses.  

The studies were identified by electronic search. The database used was 
HIGHWIRE the Library of Science and Medicines (http://highwire.stanford.edu.) 
The search used the terms “cost (-) effectiveness”, “pharmaco (-) economic(s)” and 
“(the) Netherlands”.  
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In this study, we investigated 9 methodological guidelines (out of 19) 
which reflect the most important criteria for pharmacoeconomic studies and are 
relatively straightforwardly assessable (Table 1).  
 

       Table-1 The Dutch guidelines for pharmacoeconomic research  
 

1. Target groups 

2. The societal perspective * 

3. Timing of the studies 

4. Perpetrator of the study 

5. Analytical technique  

6. Indications (subgroup analysis) * 
7. The comparative treatment 

8. Incremental and total analysis * 

9. Analysis period/ time horizon * 

10. Efficacy versus effectiveness * 

11. Quality of life and utilities 
12. Outcomes for cost-utility analysis (LYG or QALY) * 

13. Cost identification 

14. Cost measurements 

15. Cost evaluation using reference prices * 

16. Discounting for future outcomes and costs * 

17. Reliability and validity (sensitivity amalysis) * 
18. Reporting the studies 

19. Modelling of the results 

          * selected for this review 

 
Our guideline states that analyses should be conducted primarily from a 

societal perspective, including both direct medical costs/benefits, direct non-
medical costs/benefits (for example travel costs), and indirect costs [3]. The Dutch 
guidelines explicitly state that the most important feature of the societal 
perspective is the inclusion of the indirect costs from production losses. In contrary 
to pharmaco-economic guidelines in other countries, production losses should be 
valued using friction costs methodology instead of the human capital approach [12]. 

Obviously, an adequate time horizon should be deployed to capture all 
relevant aspects of cost, benefits and health effects. If modelling of future 
developments is required, structure and motivation of the model should be 
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explicitly provided.  In this respect, we note that the full impact of 
pharmacotherapeutic interventions in infectious diseases, where cure of individual 
patients may lead to a reduced spread of the infection. Hence, to further reduce the 
prevalence of the infection as an indirect effect, can only be realised with longer 
term study (for example, detection and treatment Chlamydia trachomatis) [13]. 

In addition, the guideline states that explicit distinction should be made 
between efficacy (as often-measured in clinical trials) and effectiveness (in real 
word circumstances). Effectiveness involves performance of the drug in actual 
clinical use, whereas efficacy may involve highly selected populations included in 
the clinical trial. If efficacy is used as an estimate for effectiveness, plausibility of 
this assumption should be explicitly motivated. If efficacy and effectiveness are 
suspected to significantly deviate and no data on effectiveness are available, 
modelling should be used to extrapolate efficacy data to effectiveness. 

Incremental cost-effectiveness ratios should be reported, comparing the 
relevant alternatives.  In principle, comparison of the investigated drug should be 
with the standard (evidence-based) treatment. Standard treatment is often 
interpreted as the guideline treatment that is recommended by clinical 
practitioner's [14].  

Costs, benefits, and health effects distributed over time should be 
discounted at an annual rate of 4%, prior to aggregation. Discounting of the future 
costs and benefits is a standard feature of economic evaluations and no debate on 
that exists. Discounting of health effects is still heavily debated [8-10]. 

Health effects should ideally be expressed as life-years gained (LYGs) or 
quality-adjusted life years (QALYs). The rationale behind the preference for these 
outcome measures is that health outcomes are made comparable. This is not the 
case for other outcomes - such as infections averted, complications averted and 
cases cured - as these other outcomes are often dependent on the specific disease 
with respect to severity.  

Reference prices should be used as listed in the Dutch manual on costing 
in economic evaluation [15]. These reference prices are estimated cost prices as far as 
possible. For example, such national average cost price estimates exist for inpatient 
days, hospital outpatient contacts and GP visits. For branded and generic drugs 
market prices should be used including the pharmacist's fee. In case of absence of 
approriate cost price estimates, tariffs may be used. 
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Table-2. Pharmaco-economic studies for the Dutch situation found eligible for 
analysis of adherence to the Dutch guidelines for pharmaco-economic research. 
 

Authors Ref Disease area Drug(s) 

Van Os N, et al [2000] 18 Diabetes nephropathy ACE Inhibitors 

Welte R, et al [2000] 13 Chlamydia trachomatis Azithromycin 
Stolk EA, et al [2000] 19 Erectile dysfunction  Sildenafil versus papaverine 

Joosen EAM, et al [2000] 20 Helicobacter pylori Ranitidine 

Postma MJ, et al [2001] 21 Pneumococcal infection Polysacharide vaccine 

Van Hout BA, et al [2001] 16 Hyperlipidemia Statins 
Pinto CG, et al [2001] 22 Allergic conjunctivitis Emedastine vs.levocabastine 

Bos JM, et al [2001] 23 HIV and STD Highly Active Anti Retroviral  

Bos JM, et al [2001] 24 Meningococcal infection Meningococcal vaccine 

Nuijten MJ, et al [2001] 25 Parkinson’s disease Entacapone 

Jansen R, et al [2001] 26 Toenail onychomycosis Itraconazole vs terbinafine 

Doyle JJ, et al [2001] 27 Acute major depression Venlafaxine, SSRI’s and TCAs 
Muller E, et al [2001] 28 Pressure sores  Collagenase ointment 

Van Valkengoed IGM [2001] 29 Chlamydia trachomatis Azithromycin 

Krijnen P, et al [2001] 30 Arthritis  Antibiotics 

Van den Boom G, et al [2001] 31 Obstructive airway  Fluticasone 

Nuijten MJ, et al [2001] 32 Major depression  TCAs versus SSRIs 
Postma MJ, et al [2001] 33 Chlamydia trachomatis  Azithromycin 

De Bock GH, et al [2001] 34 Acute sinusitis Antibiotics 

Nuijten MJ, et al [2001] 35 Rheumatoid arthritis  Etanercept versus infliximab 

Li N, et al [2001] 36 Breast cancer Chemotherapy 

Oostenbrink JB, et al [2001] 37 Infranguinal bypass Aspirin 

Lindgren P, et al [2002] 38 Breast cancer  Exemestine vs. megestrol 
Hartman M, et al [2002] 39 Psoriasis  Dithranol 

Postma MJ, et al [2002] 40 Neural tube defects Folic acid 

Ten Berg JM, et al [2002] 41 Coronary angioplasty Coumarins 

Caro JJ, et al [2002] 42 Alzheimer’s disease Galantamine 
Schermer TR, et al [2002] 43 Asthma  Budesonide 

Van Agthoven, et al [2002] 44 Chronic rhinosinusitis Filgastrim 
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Subgroup analysis should be presented additionally in case of potentially 
important differences in clinical effectiveness or costs among groups. For example, 
the cost-effectiveness analysis of statins in patients renal insufficient should ideally 
encompass estimates of relevant clinical subgroups such as type 1 and type 2 
diabetes patients and non-diabetic renal disease [16]. Furthermore, specific age 
groups should often be considered separately, beacuse complications may 
considerably differ between younger and older patients. For example, evaluation 
of influenza vaccine is more cost-effective in elderly [17].  

As conditions and assumptions are often uncertain, a sensitivity analysis 
must be undertaken,. This should encompass at least a univariate sensitivity 
analysis; multivariate analysis is optional in the guidelines. If the reporting format 
doesn’t allow extensive sensitivity analysis to be shown, at least a summary should 
be presented with the full analysis being available in background files (available on 
request). 

Two reviewers examined each study for inclusion. The same two 
reviewers independently evaluated each study with regard to adherence of the 
nine methodological guidelines selected and resolved any disagreement by 
discussion. 
 
RESULTS 
 
Using the term words, 132 studies were found to be potentially relevant. Applying 
the inclusion criteria to those studies, twenty-nine were included in our review 
(Table-2). Most of the excluded studies were either cost analyses only or referred to 
non-drug related medical interventons. The adherence to the guidelines from the 
indentified study is shown in figure-1.  

High adherence to the guidelines were found for incremental analysis, 
discounting and sensitivity analysis. An incremental analysis was performed in 23 
studies (79%). Twenty-four studies (83%) performed 4% discounting for costs, 
benefits and health gains. Other studies applied a discount rate that is not 
recommended by the Dutch guideline or choose not to discount health gains. 
Sensitivity analysis was adequately reported in 26 studies (90%). 

An adequate time period of analysis was chosen in 21 studies (72%). 
Effectiveness was explicitly differentiated from efficacy in 17 studies (59%) and 
effectiveness was expressed in LYGs or QALYs in 16 studies (55%).  

The societal perspective was included in 13 studies (45%). Most of the 
studies were conducted from third-party payer, provider, health-care or hospital 
perspective. Subgroup analysis was mostly not taken into account. The Dutch 
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manual on costing in economic evaluations was used as a source for reference price 
in only 8 studies (28%). 

 
No studies adhered to all nine criterias, and the median number of criterias 

to which studies adhered was six. There were two studies adhering to the eight of 
the 9 selected methodological guidelines. Finally, we found that if excluding the six 
studies that were published by our research group, there was no sugnificant 
different in the results.  
 
DISCUSSION  
 
This review compares published pharmaco-economic studies for the Dutch 
situation with selected Dutch guidelines for pharmaco-economic research. Fair to 
good adherence (50% or more) was found in most of the methodological guidelines: 
these are (i) time horizon, (ii) efficacy versus effectiveness, (iii) incremental analysis, 
(iv) discounting, (v) LYG or QALY as outcome, and (vi) sensitivity analysis. Our 
analysis also showed that for some methodological aspect compliance with the 

0 10 20 30 40 50 60 70 80 90 100

%

(1) Societal Perspective

(2) Time Horizon

(3) Efficacy and effectiveness

(4) Incremental cost

(5) Discounting

(6) LYG/QALY

(7) Reference prices

(8) Subgroup analysis

(9) Sensitivity analysis

Figure-1. Adherence (in percentage) of included studies to nine selected guidelines 
for pharmaco-economic research 
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existing guidelines remains poor: (i) perspective, (ii) reference price and (iii) 
subgroup analysis.  

Most studies have an adequate time horizon. The appropriate time horizon 
is related to (i) the duration of the clinical condition and (ii) the duration of (the 
effects of) the intervention. In some cases, acute disease, the clinical duration will 
be a matter of days or weeks, in others, such as chronic disease, the duration may 
be lifetime [45]. Furthermore, it is important that the all-relevant downstream 
consequences of particular medical intervention are accounted for in the analysis. 
This is for example the case for infant vaccination against measles, where the 
continous intervention influences the spread and prevalence of the infection and 
cost-effectiveness over time [46].  

Studies that had a time horizon exceeding 1 year mostly used 4% discount 
rate for monetary amounts. In five studies health gains were not discounted or 
other rates were used. Often in sensitivity analysis other discount rates were 
investigated, such as 3% (USA-standard) and 5% (often applied in “older” studies).  

Several studies in this review applied an adequate incremental analytic 
framework and explicitly distinguished efficacy and effectiveness. Most of the 
studies discussed multiple and this frequently included LYGs and QALYs. In 13 
studies neither LYGs nor QALYs were used. For example, for interventions in 
Chlamydia trachomatis "major outcomes averted" were used to express effectiveness 
[33]. These included infertilities and ectopic pregnancies, however no attempt to 
transform these into QALYs was undertaken.  

The most notable divergence from the guidelines were on the issues of 
perspective and references prices. While the Dutch guidelines recommend a 
societal perspective, most studies used a narrower, provider's or health-care 
perspective; i.e, a third-party payer perspective. There are numbers of reasons for 
this, the most important being that many studies were commissioned to help in 
formulary reimbursement decisions. Also, the sponsor (for example, 
pharmaceutical industry) may have influenced the choice of the perspective [47]. 
Therefore, relevance to adhere to an individual guideline also depends on the 
specific purpose of the study (sponsored research for reimbursement, investigation 
to support hospital budgeting or assessments for the Ministry of Health). 

Although many guidelines agree on how costs should be reported, there is 
substantial variation in which costs should be included. The Dutch guideline states 
that societal perspective, direct and indirect cost such as production loss should be 
included. Production losses should be valued by the friction cost approach.  
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Table-3 Comparing the Dutch, Canadian and Australian guidelines for the selected 
methodological issues.  

Selected 
guidelines  

Dutch guidelines Canadian guidelines 
Australian 
guidelines 

Perspective Societal prospective Perspective of decision 
makers and/or societal 
perspective  

Perspective of 
society 

Time horizon The time horizon of the 
study must be enables valid 
and reliable to capture all 
relevant aspects of costs and 
effects.  

based on currently 
empirical data and long 
enough to structure all 
relevant outcomes and 
costs 

Related to the 
treatment pattern 
and natural 
history of the 
disease 

Efficacy and 
effectivenss 

Effectiveness rather than 
efficacy 

Effectiveness rather than 
efficacy 

Effectiveness in 
natural units 

Incremental 
analysis 

Cost and effect must be 
reported in the form of 
incremental values 

Incremental cost, clinical 
outcomes, cost utility 
and cost-effectiveness 

Incremental cost, 
incremental 
outcomes and 
incremental cost-
effectiveness 

Discounting Future outcomes and costs 
should be discounted at 
equal rates. Current discount 
rate in Netherlands is 4%. 
Also use 0%, 3% or 5% in 
sensitivity analysis.  

Discount rate at present 
is 5% 

Cost or benefit are 
discounted at an 
annual rate of 5% 

Outcome QALY or LYG QALY or Willingness To 
Pay (WTP).  

LYG, or QALY 
gained 

Reference 
prices  

Manual for cost research. 
Methods and recommended 
prices for economic 
evaluations in health care. 
Edited by the Council for 
Health Insurance, 
Amstelveen. 

Unit prices for resources 
need to be estimated in 
Canada, but may allow 
for the use of quantities 
of individual services to 
be estimated from non-
Canadian studies. 

Manual of 
resource items 
and their 
associated costs.  
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Continued tabel-3 
 

Selected 
guidelines  

Dutch guidelines Canadian guidelines 
Australian 
guidelines 

Subgroup 
analysis 

The subgroup analyses for 
patient groups, disease 
subtypes, degree of 
seriousness, presence or 
absence of comorbidity, etc., 
must all be stated. 

Generalizability to 
various subgroups 

Not applicable  

Sensitivity 
analysis 

When conditions and 
assumptions are uncertain, at 
least univariate sensitivity 
analysis using different 
discounting rates 

Sensitivity analyses are 
used to assess the 
robustness of the 
qualitative conclusions 
and identify areas where 
further research is 
needed to more 
precisely.  

One way and two 
way sensitivity 
analysis, using 
different 
discounting rates 
or substituting the 
upper and lower 
95% confidence 
limits of the 
difference in 
outcomes 
achieved. 

 
As for indirect cost, the Australian guideline discourages their inclusion, whereas 
the Canadian guidelines recommend measuring the human capital approach to 
production losses [2]. Furthermore, a comparison of the Dutch, Australian and 
Canadian guidelines show that they were in aggreement for most of the 9 selected 
methodological aspect [3,48-49] (Table-3).  

With respect to references price, the guideline recommends the use of a list 
of standard costings, however most of the studies used a variety of sources that 
were often established specifically for the study. Sometimes, the estimated cost 
prices were based on one (several) local hospital(s) instead of one national average 
as is specified in the manual on costing.  

The increasing trend in the number pharmaco-economic studies performed 
raises concerns on many issues surrounding the quality of research, such as misuse 
of terminology, lack of standardization and inability to generalize results. These 
issues cause potential bias in results and inadequate reporting formats [48]. 
Guidelines for pharmaco-economic research help to assess quality of economic 
studies, to address methodological problems and support on ethical and 
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reimbursement issues. Guidelines benefit (i) researchers in performing high quality 
and scientifically valid studies, (ii) users to properly assess and interpret 
evaluation studies, (iii) companies in making submissions to the government for 
drug reimbursement decisions, and (iv) individuals interested in assessing and 
applying research results [50-51]. If guidelines are followed, the capacity of decision 
makers is enhanced to appreciate the underlying methods used,  the validity of 
inferences, judgements about the cost and outcomes as reported in the economic 
evaluation of health care technologies [50]. However, internationally, the use of 
pharmaco-economic guidelines is not uniformly accepted or considered feasible in 
several countries [47, 50-52]. Remaining inconsistencies hamper interpretation with 
respect to the actual perspective chosen, cause difficulties to implement economic 
results or extrapolate them to other regions/institutions, enhance variability in 
resource management and practice patterns, and outcome variables may not be 
correctly measured or important variables ignored [47, 50-52]. 

We note that on the one hand guidelines enhance standardisation and 
comparability, whereas on the other hand they may lead to restrictions on the 
individual researcher’s freedom in choosing the preferred design. However, in 
Canada, two years experience with the guidelines demonstrated that except for the 
perspective of the analysis, guidelines were adhered to and did not restrict 
investigators to specific methodologies or techniques [47]. 
 
CONCLUSION 
 
The adherence to National guideline from recent published Dutch pharmaco-
economic study is fair. This finding is in line with investigations on guideline 
adherence in other countries (e.q. Canada). However, major improvements are 
required with respect to the adoption of the societal perspective, presentation of 
adequate subgroup analyses and application of reference prices. 
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