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About the picture on the cover 

 

The picture on the cover illustrates the author’s years of experience in assessing the 
therapeutic value of new medicines. 
It has often been simply a matter of “ploughing with the oxen that one has”. 
Assessments were often complicated by a lack of the desired studies, in which new 
medicines are compared with existing medicines intended for the same therapeutic 
indication. Nevertheless, an attempt was always made to form well-deliberated opinions on 
the basis of the other available studies. 
The fact that these assessments could – and should – be improved was the driving force 
behind this thesis. 
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Introduction 

An important option in the treatment of patients is the prescription of a medicine. In order 
to choose the right medicine for the right patient, insight is needed in differences and 
similarities between medicines intended for the same therapeutic indication. Results from 
clinical research that help in making a choice between alternative treatments are regarded as 
comparative information. An optimal pharmacotherapy would be served by a good balance 
between the demand for and supply of this information.  
 
 
Development of knowledge  
 
We all are aware that our knowledge on the clinical effects of a new medicine is limited at 
market entry. As no premarketing study can answer all of the questions and insights into 
therapy and health care changes, the postmarketing development of knowledge is a 
continuous learning cycle [1,2].  
 
In the premarketing phase in the life cycle of medicines, the focus of the clinical research is 
on demonstrating efficacy and safety. New medicines are approved to enter the market if 
the benefit/risk profile has been shown to be favourable, i.e., their therapeutic efficacy has 
been sufficiently substantiated and the risks in terms of adverse effects are acceptable [3]. 
Randomized controlled trials form the pivotal cornerstone in accumulating evidence for  
assessing this balance. Placebo controlled trials are widely considered as the most robust 
evidence, as they measure the total pharmacological effect of the drug, the absolute efficacy 
and safety [4,5]. 
 
By all means, it is necessary to gain more in-depth knowledge due to the limitations of 
premarketing research [6,7]. Such research takes place under more or less ideal 
circumstances (homogeneous groups of patients, proper guidance, etc.), focused on the 
reliability or accuracy of the results of the study (internal validity). Therefore there is a 
preference for a placebo as control group to demonstrate efficacy and safety. Furthermore, 
research is often limited with respect to duration and size. For this reason, in order to 
demonstrate efficacy, use is often made of surrogate outcome measures and not of clinical 
endpoints such as a decrease in mortality and morbidity. Furthermore, it is not possible to 
adequately distinguish rare adverse effects or ones that only occur after long-term use. This 
ideal-trial situation differs from the real-life situation. In clinical practice medicines are 
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undeniably be used in more heterogeneous groups of patients, often with comorbidity and 
frequently for longer periods. It is therefore important that further clinical research takes 
these limitations into account. Research could therefore develop along two lines to gain 
more in-depth knowledge on the clinical effects of medicines: the dimension of reality and 
the dimension of comparativeness [8].  
The first will eventually provide us with more insight into efficacy in daily practice as well 
as into the intended goal of the treatment (effectiveness) and safety in the long term. The 
second dimension will eventually provide us with more insight into the differences and 
similarities with other medicines, preferably the standard treatment (comparative 
effectiveness and safety). The both dimensions are applicable to benefits as well as the risks 
of the medicine in the same or in separate studies.  
 
 
Figure 1 – Box with Studies on Benefits and Risks 
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When both dimensions are applied to efficacy and/or safety, the development of our ideal 
knowledge on the clinical effects of medicines can be represented schematically as a box, 
the Box with Studies on Benefits and Risks (figure 1).  
During the life cycle of a medicine, the Box gets filled with data from different types of 
clinical trials and registries. The initial studies at the bottom of the Box will be the 
pivotal/main premarketing studies; comparative research can be part of it. 
 
 
Comparative research 

Different kinds of research can provide comparative information. An obvious and widely 
accepted way to obtain a clear picture of any differences is a comparison in which both 
medicines are used under identical circumstances.  
A study design could be a randomized controlled trial of a new product with an existing 
medicine as control group, preferably the standard treatment, a so-called randomized active 
control trial (RaCT). These studies are used in particular for information on (comparative) 
efficacy, as they are widely accepted as the scientific standard in the evaluation of intended 
effects: the effects of a treatment that are hoped for at the start of a study. Although 
differences in safety may also become evident, drawing firm conclusions on comparative 
safety remains difficult because the size and duration of an efficacy study make it uncertain 
whether the new product really is distinguishing itself from the existing product, which 
often has a known safety profile based on broader experience. Adverse effects are an 
expected though unintended effect, both with regard to their nature and their extent. The 
possibility that certain adverse effects will become manifest in greater groups of patients or 
after long-term use cannot be excluded. This means that observational studies, spontaneous 
reports and safety databases also play a role in assessing comparative safety profiles [9].  
In order to develop postmarketing comparative effectiveness research, initiatives are being 
taken to improve the validity of nonrandomised studies by studying drug use data, often 
from large health care utilization databases [10,11].  
 
In recent years various studies have shown that, in the absence of active controlled trials, an 
adjusted indirect comparison is a welcome additional tool for the assessment of differences 
between medicines [12-14]. In this approach, the comparison of both medicines of interest 
is adjusted by the results of their direct comparison with a common control group. In this 
way the strength of the original RCTs is still partially used, unlike with a direct comparison 
of the relevant single arms of the trials (naïve indirect comparison). 
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Efficacy and safety are regarded as the most important properties of medicine, as they 
determine market authorization, both absolute and in relation to one another, i.e., the 
benefit/risk ratio. When a range of treatment possibilities are available, all properties 
relevant to treatment can be compared with one another for an opinion on  the position of 
the new product in therapy. Other properties that could play an role in this assessment are 
applicability, convenience of administration and experience [15].  
 

Supply of comparative information 

Ideally, comparative information should be available at the moment of market introduction 
of a new drug, which means that an RaCT should have been conducted in the premarketing 
phase of drug development. However, research in this phase focuses primarily on clinical 
trials, the objective of which is to obtain marketing authorization.  
An RaCT is not compulsory for regulatory approval, but sometimes the authorities expect 
the new medicine to be compared with the standard treatment [3,16,17].  
An RaCT is necessary in cases where a placebo controlled trial would not be ethical. This is 
the case in conditions in which delaying or denying available treatments would increase 
mortality or irreversible morbidity in the patients to be studied. However, regulatory 
authorities also want to be sure that, for new medicines for which good alternatives are 
available, the possibility has been excluded that patients are treated with a product that is 
less efficacious or less safe.  
Files submitted to the regulatory authorities can include studies  that demonstrate efficacy 
by confirming the absence of a difference (equivalence trial), or by showing that the new 
medicine is no worse than an existing medicine (noninferiority trial). Besides this, efficacy 
can also be demonstrated by showing an improved efficacy compared with a medicine 
already used in  practice for the same claimed indication (superiority trial) [5,18].  
 
After market approval the lack of comparative information could be made up with new 
clinical trials. These studies could be initiated by pharmaceutical companies but also by 
other stakeholders, such as clinicians and regulators. However, other issues can also be the 
subject of non-comparative research, such as effectiveness (mortality/morbidity outcomes, 
patient-related outcomes), long-term safety, refining dose recommendations, etc., as these 
are all relevant to gain more in-depth knowledge about a new medicine.  
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Altogether this means that the supply of comparative information of new medicines is very 
variable and highly dependent on the type of drug and the research policy of the 
stakeholders.   
 

Demand for comparative information 

In the scientific and public debate on the use of medicines, there is a need of adequate 
comparative information [5,10,18-23]. The key issue is that in order to improve quality of 
treatment and to control health care costs, choices have to be made, and rational choices 
need to be based on good information. Since the 1990s, a number of developments have 
drawn increasing attention to this decision-making process.  
 
Firstly, the number of medicines is still increasing, despite the worldwide yearly decline in 
new medicines with a new active substance. New medicines with an new mechanism of 
action are being developed for an increasing number of diseases, such as orphan diseases, 
but also for the treatment of, for example, cancer and rheumatoid arthritis. However, the 
majority of new products, including generic products, form a supplement to the existing 
treatment options and belong to an existing therapeutic class. In addition, there is the 
phased extension of therapeutic indications of even more drugs following their initial 
market authorization. This has resulted in the regulatory model gradually evolving from 
one-off marketing authorization to a life cycle approach [24].  
 
Figure 2 shows the increasing number of postauthorization activities of European 
regulatory authorities on minor and major variations, in terms of market authorization; in 
ten years the number of major variations such as extensions of indications, safety updates, 
quality changes, etc., increased from 102 in 1999 to 877 in 2008 [25]. 
The increased number of new applications for the treatment of patients also means that new 
therapeutic choices have to be made. The importance of this evaluation becomes even 
greater if use of the new drug is associated with much higher costs. This is because, apart 
from improving the quality of treatment by new options, costs are an even more important 
consideration in decisions on reimbursement and prescribing, as resources for health care 
are limited. The question we need to ask is, do the added costs weigh up against the added 
therapeutic value.  
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Figure 2 - Postauthorization variations in terms of marketing authorization 

 

Source: Annual Reports of European Medicines Agency (EMEA) 
 
A new type of research has been developed in order to answer these questions adequately: 
pharmacoeconomic research [26,27]. This is currently regarded as a sound methodology for 
conducting cost-effectiveness studies. In many countries worldwide guidelines are used for 
designing and conducting this type of research [28]. As a pharmacoeconomic evaluation is 
always based on comparison with another treatment, all guidelines give recommendations 
on the choice of medicine with which a new one has to be compared. As for the reliability 
of these studies, it is important that adequate comparative information is available for 
underpinning the clinical data in these economical studies [29].  
 
Another important international development during recent decades is the use of 
methodologies in decision-making, such as health technology assessment (HTA), 
evidenced-based medicine (EBM) and grading the quality of evidence and strength of 
recommendations (GRADE) [30-34]. There is strong clinical and political support for the 
use of these procedures for rational decision-making. HTA is a form of policy research that 
systematically examines the short- and long-term consequences (societal, economic, 
ethical, legal) of health technologies, including medicines. The use of EBM is regarded as a 
way of improving and evaluating patient care; it involves systematically combining the best 
research evidence with a patient’s values in order to make decisions. In many countries, 
practice guidelines have been developed for the evaluation and treatment of patients with 
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the same disease, using methods such as EBM and GRADE. The current attention being 
paid to improving comparative effectiveness research (CER) is an indication of the interest 
in comparative information based on the best methodological quality [35].   
 

Problem 

The urgent and essential need of comparative information on new medicines is 
insufficiently supplied because of the problem, generally regarded as important, of the 
paucity or even absence of comparative trials. There is a critical imbalance between the 
demand for and supply of comparative information. 
Until now, the literature has lacked quantitative data and specific analyses on the nature and 
extent of the problem. A review of submissions for reimbursement in Australia shows that 
73% of all submissions between 1994 and 1997 were comprised of trials involving direct 
comparisons of the new drug with a comparator [36]. In this review, it is unclear what the 
number is in relation to new medicines with a new active substance: the most important 
type of new product. 
In spite of the absence of comparative information based on the results of clinical research, 
in clinical practice the position of a new medicine in therapy has to be assessed in the case 
of a submission for reimbursement or where there is a wish – or where pressure is being 
exerted – to prescribe a new medicine. The next best available evidence then has to be used.  
 
 
Objective of the thesis 

The main objective of the thesis is to shed light upon the issue of comparative information 
on new medicines at a crucial moment in their life cycle: the moment they are allowed to 
enter the market. For this purpose we evaluated the availability, quality and usage of 
comparative information based on premarketing randomized active control trials. 
 

Outline of the thesis 

For the studies in the thesis we used the data from the main/pivotal trials of medicinal 
products with a new active substance that were authorized through a Centralised Procedure 
by the European Commission between 1st January 1999 and 31st December 2005. 
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Information was extracted from the European Public Assessment Reports (EPARs), as 
these provide an overview of clinical trials submitted by the industry for market approval, 
and the scientific discussion in the Committee for Medicinal Products for Human Use 
(CHMP) [37]. New active substances are drugs that have not previously been authorized as 
medicinal products in the European Union. We excluded diagnostics and vaccines.  
 
Chapter 2 represents three studies on the availability of comparative information. The aim 
of the first study was to investigate new medicines that had been studied in comparison 
with existing medicines during the premarketing phase. A second study describes new 
medicines with improved efficacy. A third study focused on the postmarketing period, 
analysing whether a lack of premarketing active control trials could be compensated by 
new studies after marketing approval. A case study was conducted on etanercept.  
Chapter 3 describes the quality of the comparative information, a study focusing on the 
choice of the comparator and an open letter to the regulatory authorities about the quality of  
their information on noninferiority and equivalence trials.  
Chapter 4 describes the usage of comparative information. The time-lag was determined 
between market authorization and publication of the results of the pivotal active control 
trials. Another study evaluates the strength of the comparative evidence used in an 
evaluation of the comparative efficacy.  
Finally, the general discussion presented in chapter 5 discusses the main findings in the 
light of their significance and the consequences for the assessment of new medicines.  
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Abstract 

Aims 
To investigate the availability of information about premarketing randomized active control 
trials (RaCTs) involving medicines with a new active substance at the moment of market 
authorization in the European Union.  
 
Methods 
Information was obtained from the EMEA European Public Assessment Reports and the 
MEDLINE and EMBASE databases. 
 
Results 
Between 1999 and 2005, 48% of recently approved medicines (N=122) had been studied in 
comparison with existing medicines at the moment of market authorization. About one-
third of these trials were published and publicly available at that moment.  
 
Conclusion 
For most new medicines evidence-based assessment of the (added) therapeutic value is 
hardly possible at the moment of market authorization.   
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Introduction 

For optimal therapy with a new medicine, especially with a new active substance, it is 
important to know how the new compound compares with existing medicines [1,2]. This 
information is necessary to assess the added therapeutic value. For this purpose the optimal 
study design would be a randomized controlled trial of the new product with an active 
medicine already used in clinical practice as control group, a so-called randomized active 
control trial (RaCT).  
Prescribers and reimbursement authorities, faced with a new medicine at the moment of 
market introduction, need comparative information in order to make decisions on 
prescribing or reimbursing. This means that ideally an RaCT should be conducted in the 
premarketing phase of drug development and published before market entry. The absence 
of RaCTs is generally regarded as an important problem [3,4]. However, there is a lack of 
quantitative information about the extent of this problem. 
The aim of this study is to investigate the availability of information about premarketing 
randomized active-control trials involving medicines with a new active substance at the 
moment of market authorization via the centralized procedure in the European Union and to 
determine which characteristics of the new medicine are associated with the availability of 
an RaCT. 
 
 
Methods 
Source of information 
For information about premarketing trials we used the European Public Assessment Reports 
(EPAR) as they give a good overview of clinical trials submitted by the industry for market 
approval and the scientific discussion in the Committee for Medicinal Products for Human 
Use (CHMP) [5]. We selected products with a new active substance authorized by the 
European Commission between 1999 and 2005. Diagnostics and vaccines were excluded. 
New active substances were those substances that had not previously been authorized as a 
medicinal product in the European Union [6]. We used the initial version of the EPAR 
which was retrieved from the EMEA website [5] at the moment the product was granted 
market authorization. From the EPARs, we extracted data about the authorization 
procedure, therapeutic characteristics (indications, mechanism of action, orphan drug 
designation, biotechnological product) and the clinical studies conducted.  To identify 
relevant RaCTs, we selected all studies that were labelled in the EPAR as “main/pivotal 
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active-control studies”. An active control trial was defined as a trial in which a drug under 
investigation is compared to a known active drug [7].  
New mechanism of action 
We defined a mechanism of action as new if the primary pharmacodynamic target (e.g., 
receptor, enzyme, ion channel or carrier molecule) and drug-target interaction differed from 
existing drugs [8]. When a medicine belonged to a new therapeutic class and the 
mechanism of action was unknown, we classified it as ‘new’. 
Literature search 
MEDLINE and EMBASE databases using the drug’s international nonproprietary name up 
until the first month after market authorization (actual search date: March 2006) were 
searched in order to identify which studies reported in the EPAR had been published. We 
retrieved the abstracts of RaCTs with the new drug and compared the study characteristics 
and outcomes of the published RaCTs to those reported in the EPAR. Meta-analyses were 
considered as a publication of a trial when not separately published. 
Statistical analysis 
In order to assess the association between drug characteristics and the availability of an 
RaCT, odds ratios with 95% confidence intervals were calculated using logistic regression 
analysis.  
 
 
Results 

We identified 122 medicines with a new active substance in the period 1999-2005. For 
58 (48%), the initial EPAR reported one or more RaCTs. Table 1 gives an overview of 
these new substances and table 2 shows the associations between drug characteristics and 
the availability of an RaCT.  
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Table 1 - Randomized active control trials of new medicines in EU (1999-2005) 
 

New medicines with premarketing RaCT 

New mechanism of action  Similar mechanism of action 
aripiprazole, atosiban, bevacizumab (1), 
cetrorelix, darifenacin, enfuvirtide, 
fondaparinux, fulvestrant, ibritumomab 
tiuxetan (1), ivabradine, leflunomide, 
rasburicase (1), rosiglitazone, sirolimus, 
trastuzumab (1) 

abacavir, amprenavir, atazanavir, bimato-
prost, bivalirudin, brinzolamide, capecitabine, 
choriogonadotropin alpha (1), darbepoetin 
alpha (1), deferiprone,  efavirenz, emedastine, 
emtricitabine, epoetin delta (1), ertapenem, 
fosamprenavir, ganirelix, insulin aspart (1), 
insulin detemir (1), insulin glargine (1), 
insulin glulisine (1), interferon alfacon-1 (1), 
lopinavir, nateglinide, norelgestromin, olopa-
tadine, palonosetron, parecoxib, pegfilgrastim 
(1), peginterferon alpha-2a (1), peginterferon 
alpha-2b (1), pioglitazon, rasagiline, sevela-
mer, telithromycin, temozolomide, tenecte-
plase (1), tipranavir, travoprost, valdecoxib, 
voriconazole, zaleplon, zoledronic acid 

New medicines without premarketing RaCT 

New mechanism of action Similar mechanism of action 
agalsidase alpha (1,2), agalsidase beta 
(1,2), alemtuzumab (1), anagrelide (2), 
anakinra (1), aprepitant, arsenic trioxide 
(2), becaplermin (1), bexarotene, borte-
zomib, bosentan (2), carglumic acid (2), 
caspofungin, cetuximab (1), cinacalcet, 
efalizumab (1), eflornithine, eptotermin 
alpha (1), erlotinib, human protein C (1), 
imatinib (2), infliximab (1), laronidase 
(1,2), levetiracetam, memantine, 
miglustat (2), mitotane (2), nitisone (2), 
nitric oxide, omalizumab (1), palifermin 
(1), palivizumab (1), pegvisomant (1,2), 
pre-gabalin, sodium oxybate (2), sodium 
phenylbutyrate, strontium ranelate, 
tasonermin (1), teriparatide (1), 
ziconotide (2), zonisamide 

adalimumab (1), adefovir, alitretinoin, 
botulinum toxin b, calcitonin salmon (1), 
colesevelam, daclizumab (1), desloratadine, 
dibotermin alpha (1), drotrecogin alpha (1), 
duloxetine, eptifibatide, etanercept (1), 
human fibrinogen/thrombin (1), lutropin 
alpha (1), moroctocog alpha (1), oseltamivir, 
posaconazole, tadalafil, temoporfin, 
tenofovir, vardenafil, verteporfin 

 

1 = biotechnological product; 2 = orphan drug; RaCT: randomized active control trial 
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Table 2 - Availability premarketing randomized active control trials of new 
                medicines 
 
Characteristics  without RaCT with RaCT crude odds ratio 

      
Number of trials 64 52.5% 58 47.5%  
      
Year of authorization      
1999 9 14.1% 10 17.2% 1.00 
2000 5 7.8% 10 17.2% 0.56 (0.14 – 2.26) 
2001 13 20.3% 11 19.0% 1.31 (0.39 – 4.39) 
2002 11 17.2% 10 17.2% 1.22 (0.35 – 4.26) 
2003 7 10.9% 3 5.2% 2.59 (0.51 – 13.17) 
2004 11 17.2% 9 15.5% 1.36 (0.39 – 4.79) 
2005 8 12.5% 5 4.1% 1.78 (0.42 – 7.47) 
      
Therapeutic indication      
Cancer 10 15.6% 6 10.3% 1.61 (0.54 – 4.73) 
Diabetes mellitus 0  7 12.1% NA 
HIV-1 infections 1 1.6% 9 15.5% 0.09 (0.01 – 0.71) 
Reumatoide arthritis 3 4.7% 2 3.4% 1.38 (0.22 – 8.55) 
      
Orphan drug 14 21.9% 0  NA 

      
Biotechnological product 26 40.6% 16 27.6% 1.80 (0.84 – 3.85) 
      
New mechanism of action 41 64.1% 15 25.9% 5.11 (2.35 – 11.13) 
      

      

RaCT: randomized active control trial 
 
 
A new mechanism of action was shown to be a significant limiting factor in providing 
RaCT data  (OR: 5.11; 95% CI: 2.35–11.13). There was no lack of RaCT data for 
medicines for the treatment of HIV-1 infections (OR: 0.09; 95% CI: 0.01–0.71). No 
significant association was found for the other main indications and biotechnological 
products; statistical analysis was not possible for antidiabetic drugs and orphan drugs due to 
zero-values. All the orphan drugs had a new mechanism of action; when these were 
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excluded from a stratified analysis, we still found an association between a new mechanism 
of action and the availability of an RaCT  (OR: 3.37; 95% CI: 1.50–7.56). 
In total 153 RaCTs were conducted in the premarketing period and mentioned in the EPAR. 
At the moment of market authorization, we found that 53 trials (35%) of 33 new medicines 
(27%) had been published. 
 

Discussion 

New medicines are studied extensively in the premarketing phase, but paradoxically 
enough, there are still important gaps in the knowledge needed to use them optimally after 
marketing authorization has been granted. Demonstrating efficacy and safety requires 
placebo-controlled trials, but for any differences with existing medicines, either positive or 
negative, we have to rely mainly on trial and error, clinical experience and such like. This 
study shows that 48% of the new medicines had been studied in an active control trial, but 
for only 27% the results were published at the moment of authorization. 
We conclude that the lack of comparative data on new medicines, apart from the 
uncertainty about effectiveness and long-term safety, greatly hamper evidence-based 
assessment of the therapeutic value of these medicines. This constitutes an extra reason to 
be cautious about using new medicines during the first years following market introduction 
and about every claim of an added therapeutic value.  
 
The lack of active control data is understandable in situations where no alternative active 
drug is available, as is the case with orphan drugs. However, when alternatives are 
available,  the reasons for this lack of information are less clear. Companies may have 
methodological, economical and strategic reasons for deciding not to conduct an RaCT. For 
example, to prove clinically relevant differences between two active substances, trials have 
to be large and long, which brings added development costs. Furthermore, there is a risk 
that a new product will prove to be no better than an older and less costly, alternative. The 
fact that this risk weighs more heavily than the convincing evidence of an adequate active 
control trial, is revealing.  
 
When an RaCT has been conducted, its value for the assessment of therapeutic value 
depends of the quality of the trial. As our study only focused on the availability of 
information we can not fully discuss this issue. Nevertheless, there is one important general 
finding. Only 35% of all trials were published at the moment of market authorization and 
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thereby freely available to review and to use as a reference for therapeutic decision-making. 
This means that EPARs are an important additional source of information, as they give 
insight into conducted trials and can lead to questioning the industry about their plans for 
publications. Moreover, they provide weighted information about the significance of the 
published data.  
 
An important subject of discussion is what should happen in the future to fill in the gaps in 
comparative information assessed in this study.  In view of the importance of comparative 
studies for pharmacoeconomic assessments and other patient outcome assessments, we had 
expected to see more RaCTs over the years. Our study does not suggest such a trend. 
However, we anticipate a change in this trend in the near future because the assessment of 
therapeutic value and cost-effectiveness requires a scientific basis including RaCT data. 
The present requirements for clinical trials seem to be sufficient for market authorization, 
but they are definitely not in the context of the wishes and needs of prescribers, formulary 
committees and reimbursement authorities. 
 
Today’s pharmaceutical market-place is under strong economical and regulatory pressure, 
and many business analysts are questioning whether the current model of pharmaceutical 
innovation is sustainable [9,10]. The costs of drug development are not in balance with the 
output and there is a strong voice for new scientific and  regulatory  models for making 
efficacious, safe and affordable drugs available to patients.  In all our efforts to reduce 
costs, we have to make efficient use of current regulatory requirements. When designing 
clinical studies, companies should anticipate the need for comparative information. The 
future therefore probably lies not in more but in smarter and better-designed clinical 
development programs. 
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Abstract 

Aims 
To give an overview of and to discuss new authorized medicines with an improved 
efficacy. 
 
Methods 
Information on comparative efficacy of new medicines was obtained from the EMEA 
European Public Assessment Reports. 
  
Results 
Between 1999 and 2005 we identified 122 new medicines with a new active substance; for 
13 (10%) medicines superiority was demonstrated. 
 
Conclusions 
A proven advantage in efficacy at an early stage of drug development is the exception 
rather than the rule. The absence of evidence for differences between medicines does not 
mean the absence of differences. Optimal pharmacotherapy would benefit from more 
comparative research in the development of new medicines. Results of comparative trials 
need a critical evaluation of their specific value to clinical practice. Prescription data may 
be helpful.  
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Introduction 

The goal of developing new medicines should be an improvement in treatment: the new 
medicine should benefit patients when compared to previously existing options[1-4].  
This added value might lie in different properties such as efficacy, safety, applicability, 
convenience of administration, etc., the first two of which are considered as the most 
important: a new, more efficacious and/or safer medicine.  
 
Demonstrating any improvement is not an explicit condition for being granted marketing 
authorization. Data on quality, efficacy and safety are therefore needed in order to 
demonstrate a favourable benefit/risk ratio when treating a patient for the claimed 
therapeutic indication. For that purpose, placebo controlled trials provide robust evidence 
[5,6]. However, regulatory authorities also want to be sure that, for new medicines for 
which good alternatives are available, the possibility has been excluded that patients are 
treated with a product that is less efficacious or less safe [7]. Files submitted to the 
regulatory authorities can include studies that demonstrate efficacy by confirming the 
absence of a difference (equivalence trial), or by showing that the new medicine is no 
worse than an existing medicine (noninferiority trial). Besides this, efficacy can also be 
demonstrated by showing an improved efficacy compared with a medicine already used in 
practice for the same claimed therapeutic indication (superiority trial). It goes without 
saying that the results of these trials are particularly interesting as they inform us how new 
medicines, accurately estimated for their efficacy, contribute to an improvement in 
treatment for patients. Statistics on the extent of superior medicines as a result of the 
marketing authorization process are scarce.  
The aim of this study is to give an overview of and to discuss new authorized medicines 
with an improved efficacy. 
 
 
Methods 

We did a further analysis of the data from a previous study about the availability of 
comparative information on new medicines at the moment of European market 
authorization [8]. We therefore analyzed the European Public Assessment Reports (EPARs) 
of the European Medicines Agency (EMEA) between 1999 and 2005 on new medicines 
with a new active substance [9]. Data about the trials extracted from the EPARs included 
therapeutic indication, objective, comparator, design, clinical endpoints, results and also the 
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conclusion of the Committee for Medicinal Products for Human Use (CHMP) on 
comparative efficacy.  
 
 
Results 

Between 1999 and 2005 we identified 122 new medicines with a new active substance, of 
which 58 (48%) had been studied in comparison with existing medicines. Of the 
main/pivotal active control trials (N=153), the objective of 15 (10%) was to show 
superiority: for 4 trials this objective failed. This was also the case for 13 
noninferiority/equivalence trials, as the result was a statistically significant difference in 
efficacy. Superiority was demonstrated for 13 (10%) new medicines (see table 1). The 
medicines were considered as superior in case of a statistically significant difference in 
primary clinical endpoints. 
 
 
Table 1 - New medicines (1999-2005) with an improved efficacy  
 

New medicine Indication Comparator 

Bimatoprost Glaucoma Timolol 
Capecitabine Colorectal cancer 5-FU/Folonic acid 
Emtricitabine HIV-infections (combination) Stavudine 
Fondaparinux Prevention of venous 

thromboembolic events 
Enoxaparine 

Insulin aspart Diabetes mellitus type 1 Insulin regular 
human 

Insulin glulisine Diabetes mellitus type 2 Insulin regular 
human 

Lopinavir HIV-infections (combination) Nelfinavir 
Peginterferon alfa 2a Chronic hepatitis C Interferon alfa 2b 

Interferon alfa 2a 
Peginterferon alfa 2b Chronic hepatitis C Interferon alfa 2b 
Tipranavir HIV-infections (combination) Protease inhibitors 
Travoprost Glaucoma Timolol 
Voriconazole Invasive aspergillosis Amfotericin B 

(conv) 
Zoledronic acid Hypercalcaemia (tumour-induced) Pamidronate 
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Discussion 

Ideally, claims regarding an added value of a new medicine should be based on the results 
of comparative trials [3,10]. In a previous study we found that nearly one out of two new 
medicines had been studied in a randomized active control trial [8]. Further analysis of the 
data on comparative efficacy shows that an improvement was demonstrated for only one 
out of ten new medicines. Despite this small number, the conclusion cannot simply be 
drawn that the advance in pharmacotherapy is restricted to these new medicines. 
Nevertheless, this means there is sufficient reason to adopt a critical attitude towards claims 
regarding an added value. 
 
A number of observations can be made regarding this result. Firstly, our analysis excluded 
new medicines for which no alternative was available and for which, inevitably, a 
comparative trial was lacking. However, developed as the first medicinal therapy for life-
threatening or serious diseases, such medicines – for example, orphan drugs - can rightfully 
be considered an improvement in the treatment of patients. Secondly, we only focused on 
differences in efficacy and not on properties such as safety, applicability or convenience of 
administration. The reason is that main/pivotal trials are used in particular for demonstra-
ting efficacy. Nevertheless, new medicines whose efficacy is equivalent or noninferior may 
have advantages in safety. For example, tenecteplase used in the treatment of suspected 
myocardial infarction; based on a study in 17005 patients, although it shows equivalence 
compared to alteplase, the safety profile seems to be in favour of tenecteplase [11].  
 
Another reason for the small number of innovations is that, for granting market 
authorization, demonstrating advantages is not an objective in itself. So there is no need or 
requirement to conduct a trial with such an objective. Moreover, pharmaceutical companies 
would be taking a substantial risk, as failure to demonstrate superiority over a less 
expensive existing drug could be a financial disaster. The fact that, on the other hand, a 
positive result could be expected to lead to substitution of the comparator, appears to carry 
less weight. 
 
Furthermore, we should comment that whether the 13 medicines in our analysis really are 
an improvement in therapy depends on a sound review of all relevant properties. It is 
important always to weigh up the advantages and disadvantages meticulously. This also 
applies to the medicines in our study. According the EPAR, the efficacy of bimatoprost and 
travoprost is superior to timolol in the treatment of glaucoma, but their safety profile is 
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inferior due to a higher frequency of ocular side effects. The trial on tipranavir 
demonstrates a superior antiviral activity, but also a higher frequency of hepatic events and 
lipodystrophy. Moreover, comparative efficacy is always linked  to a specific comparator, 
therapeutic indication and type of patients. Emtricitabine was more efficacious compared 
with stavudine in naive HIV-infected patients. However, its efficacy was inferior in 
comparison with lamivudine in the same type of patients; its efficacy was similar in a study 
that compared it with lamivudine in experienced patients.  
 
Another issue in a critical evaluation of demonstrated superiority is the choice of the 
primary clinical endpoint. A composite endpoint was used for fondaparinux; analysis of all 
the endpoint events shows that the incidence of symptomatic venous thromboembolic 
events, including pulmonary embolism, was not significantly different between treatment 
groups [12,13].   
 
Furthermore, we have to realise that drawing a conclusion of superiority based on a 
statistically significant difference says nothing about its practical significance. The absolute 
differences in change of glycated haemoglobin (HbA1c), demonstrated for insulin aspart 
and insulin glulisine compared to regular insulin, were, at best, of limited clinical relevance. 
Moreover, there was no relevant difference regarding the incidence of hypoglycaemic 
events. In this context it is interesting to follow developments in the prescription of fast-
acting insulin in the treatment of diabetes, as the results of clinical studies may not always 
be reflected in practice [14,15]. For  prescription data, we used the GIP database of the 
Health Care Insurance Board in the Netherlands. This database contains data on the 
prescription of extramural medicines, obtained from health insurance organisations and 
based on a sample of more than 12 million people. Graph 1 shows developments in the 
usage before and after the introduction of insulin aspart. The degree to which insulin aspart 
is used cannot be completely explained on the results of the premarketing trials. The more 
rapid onset and shorter duration of action of the insulin analogue is thought to facilitate a 
more flexible life style in comparison with the use of soluble human insulins [16]. 
However, this should also apply to insulin lispro, which can be regarded as being 
comparable to insulin aspart [17]. 
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After the introduction of insulin aspart in 1999 there was a decrease in the number of 
prescriptions of soluble human insulin, however the use was already decreasing since the 
introduction of insulin lispro in 1996. Since 2004 insulin aspart is the most prescribed fast-
acting insulin. The introduction of insulin glulisine in 2005 had little impact on the number 
of prescriptions of the other insulins. 

 
 
Finally, significant advantages as well as disadvantages of new medicines may only 
become evident during the course of time, on the basis of further study and experience. This 
means that assessing the added value of a new medicine is not a one-off incident but a 
continual process, supported by monitoring usage by means of prescription data.  
This study shows and discusses how proven superiority, in the sense of well-demonstrated 
advantages in efficacy at an early stage of drug development, is the exception rather than 
the rule. The absence of evidence for differences between medicines does not mean the 
absence of differences. Insight into differences and similarities between medicines, 
however small they may be, is important in order to make the right choice for the right 
patient in clinical practice. Therefore, optimal pharmacotherapy would benefit from more 
comparative research in the development of new medicines. This study also shows that the 
results of comparative trials need a critical evaluation of their specific value to clinical 
practice. Prescription data may be helpful.  

Graph 1 - Development number prescriptions of fast-acting insulins 
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Abstract 

Aims 
To investigate the main aims of the postapproval randomized controlled trials on etanercept 
and the extent to which they were designed to gain more comparative information. 
 
Methods 
A search of the literature (MEDLINE, EMBASE), trial registries (Clinical Trials.gov, 
Controlled Trials.com) and market authorization reports (FDA , EMEA) was carried out in 
order to identify all RCTs. A comparison of trial data identified unpublished trials and 
multiple publications relating to the same study. All RCTs completed and/or published after 
initial market approval were regarded as postapproval. 
  
Results 
Up until 2008, we found 84 postapproval trials, 11 (13%) trials on approved extensions of 
indication, another 30 (36%) trials on the approved indications and 43 (51%) trials on 
indications not (yet) approved. After the initial approval of etanercept, 6 head-to-head trials 
were conducted on the approved indications. Overall, the main objectives of postapproval 
trials with etanercept were found to confirm efficacy and safety in new indications, and to 
gather additional information for optimal use on the approved indications. 
 
Conclusion 
Postapproval RCTs on etanercept focus more on studies searching for new indications than 
on deepening knowledge about use. Ten years after the market entry of etanercept, one of 
the reasonable demands of clinical practice for more comparative information , still remains 
unanswered.  
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Introduction 

Marketing approval puts a significant mark on the clinical research program into the 
lifecycle of a new medicine. Trials are conducted to comply with the requirements of 
regulatory authorities by demonstrating a favorable benefit/risk ratio [1]. After marketing 
approval, studies are conducted to gain more in-depth knowledge about the new medicine. 
Studies on additional health outcomes, comparative information, long-term safety, refining 
dose recommendations, etc., are conducted to optimize use in clinical practice. Thus, 
knowledge on the benefits and risks of new medicines grows over time as a result of 
industry priorities, regulatory requirements and experience in clinical practice, the 
dynamics of reinvention, also seen in other medical technologies [2,3]. 
 
At market entry, knowledge on optimal use of the new medicine is limited, for obvious 
reasons, so there is a strong need of further investments in continuous – life cycle driven – 
knowledge gain. One of the identified knowledge gaps in positioning new medicines is the 
need of comparative efficacy and safety information in order to assess adequately the added 
therapeutic value. This was further highlighted in recent discussions in the US and 
elsewhere on reforming market authorization and expanding funding for comparative 
effectiveness research [4-6]. In a previous study we found  that, in the pre-approval phase 
of the development of new medicines, one out of every two has been studied in comparison 
with another medicine for the same indication [7]. After market approval, new clinical trials 
could compensate for this lack of comparative information. 
  
Etanercept is a pivotal learning case illustrating the dynamics of postapproval knowledge 
gain. It was the first tumor necrosis factor (TNF) inhibitor that the Food and Drug 
Administration (FDA) authorized, on 2nd November 1998, for the treatment of rheumatoid 
arthritis [8]. This introduction onto the market was discussed in an editorial to the first 
publication as a new and exciting – though costly – option in the treatment of these patients, 
and one that brought with it the urgency of more studies, such as comparisons with 
infliximab, another TNF-inhibitor available at that time, and (combinations of) the 
traditional disease-modifying antirheumatic drugs (DMARDs) [9]. A recent review of all 
DMARDs, inclusive the TNF-inhibitors, shows that even after more than a decade after 
marketing-approval, limited comparative evidence is available to support one therapy above 
another [10]. This raises questions on the dynamics, gaps and priorities in clinical follow-up 
research of etanercept after its introduction into clinical practice. The aim of this case study 
is to investigate the main objectives of postapproval randomized controlled trials on 
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etanercept and the extent to which they were designed to gain more comparative 
information. 
 
 
Methods 

Postapproval randomized controlled trials  
Based on the marketing approval process, trials can be classified as pre- or postapproval 
trials, depending on whether they are conducted before or after the initial moment a new 
medicine is allowed onto the market. As initial approval by the Food and Drug 
Administration (FDA) and by the European Medicines Agency (EMEA) differ with respect 
to both date and parts of the indication, we chose the most widely approved initial 
indication, namely the EU market authorization on 2nd February 2000. We considered 
RCTs completed and/or published after that date as postapproval trials. 
 
Data search and selection 
In order to identify RCTs on etanercept, we consulted different sources of information, as 
there is no single public database on all clinical research. Publications, though very 
informative, are not representative of all the studies conducted, as some studies remain 
unpublished and some have multiple publications about different study results (multiple 
output).  
Using a systematic literature search in the MEDLINE and EMBASE databases, clinical 
studies were identified using “fc fusion protein”, “etanercept” and “random”, with the 
limitation to RCTs written in English and published before 1st January 2009. To identify 
unpublished trials a search was carried out in two clinical trial registries [11,12]. All trials 
involving etanercept were selected if the study had been completed on 1st January 2009.  In 
addition to this, all main/pivotal trials on etanercept were selected from the public 
reports/reviews by the EMEA and FDA [8,13]. 
The selection of RCTs involving etanercept, published and unpublished, and according to 
their main objectives, was carried out independently by two researchers (JvL, MD). 
Differing selection results were discussed and solved by consensus. All trial information 
was reviewed on items such as type of study and objectives. Excluded were all non-
randomized studies, reviews, studies involving healthy subjects and studies that did not 
focus on investigating the effect of etanercept. Open label extension studies of RCTs were 
excluded as they are regarded as a form of observational study [14,15]. Separate 
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publications on interim results, secondary end-points and/or subgroups of patients were 
regarded as multiple output of the same study and analyzed as a single study.  
To determine publication status, characteristics of the trials in the registries were compared 
with the publications found in the literature search. Finally, the company was asked about 
the publication status of the unpublished trials we found.  
 
 
Table 1 - Characteristics approved therapeutic indications etanercept 
 

Target disease Severity 
Disease 

Target  patient 
population 

Application Line 
treatment 

Active 
rheumatoid 
arthtritis 

Moderate to 
severe 

Adults Mono 

Combination   

First1 

     
Active juvenile 
idiopathic arthritis 

Moderate to 
severe 

Children ≥ 2 yr2 Mono First3 

     
Psoriatic arthrits Not specified Adults Mono 

Combination4  
First3   

     
Active ankylosing 
spondylitis 

Not specified5  Adults Mono First3 

     
Plaque psoriasis Moderate to 

severe 
Adults 
Children ≥ 8 yr6 

Mono First3 

     
1  First line only for severe and progressive rheumatoid arthritis (EMEA) 
2  Children aged  4 - 17 years (EMEA) 
3  Second line treatment (EMEA)  
4  Combination with methrotrexaat not labelled (EMEA)  
5  Severe ankylosing spondylitis (EMEA) 
6  Only adult patients, 18 years or older (FDA) 
 
 
Data analysis 
Two outlines were distinguished for the main objectives of postapproval RCTs: trials 
directed at to confirm efficacy and safety in new indications, and trials that gather 
additional information on the medicine’s safety, efficacy, or optimal use for the approved 
indications. Therefore, at a certain moment in time, all postapproval trials were classified 
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into three categories: (1) efficacy/safety studies on approved extensions of the indication; 
(2) other trials on approved indications; (3) trials on indications not (yet) approved. As 
reference for the approved indications, we selected the indications most widely approved by 
the FDA and EMEA on 1st January 2009. Table 1 contains a summary of the main 
characteristics of a combination of the indications approved at that moment. For studies of 
comparative information on etanercept we selected the active control trials in which 
etanercept was compared directly with another medicine, the so-called head-to-head trials. 
 
 
Results 

Up until 2008, 93 RCTs have been conducted on etanercept. Figure 1 depicts a flow chart 
of the studies selected from all publications and trial registries. We found 84 postapproval 
trials, 11 (13%) trials on approved extensions of indication, another 30 (36%) trials on 
approved indications and 43 (51%) trials on indications not (yet) approved. Table 2 
provides an overview of characteristics of the various types of RCTs.  
Etanercept’s initial market authorization was for the treatment of active rheumatoid arthritis 
where the response to DMARDs had been inadequate, and the treatment of active 
polyarticular juvenile chronic arthritis. Approval was based on 5 studies, one still 
unpublished [16-19]. Furthermore, at that time four studies were published on indications 
not yet approved [20-23].   
 
After initial approval, trials on rheumatoid arthritis were subsequently submitted to the 
regulatory authorities for extensions of the indications, such as, for example, use in early 
rheumatoid arthritis and in combination with methotrexate, based on the interim results [24-
26] of research that has now been completed [27,28]. Following rheumatoid arthritis, 
various postapproval trials were conducted to extend the approved indications to include 
psoriatic arthritis (in 2002) [29,30], ankylosing spondylitis (in 2003) [31-33] and plaque 
psoriasis (in 2004) [34-37]. In all cases FDA authorization preceded that of the EMEA, 
with the exception of pediatric plaque psoriasis. Moreover, exploratory studies were being 
conducted searching for new therapeutic applications, particularly new target diseases [38-
66], but also in new applications such as intra-articular application [67] and combination 
therapy for psoriasis [68]. These trials on indications that have not (yet) been approved 
(table 2) differ from other postapproval trials. Patient numbers are much smaller (mean 41 
patients), and in some cases (44% of studies) the trials were funded by independent 
sponsors. 
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Figure 1 – Flow chart selection randomized controlled trials on etanercept from  
                  publications and trial registries 
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After the initial approval of etanercept, 11 (13%) head-to-head trials were conducted, six of 
which involved approved indications - rheumatoid arthritis (5) and ankylosing spondylitis 
(1) - and indications (5) not (yet) approved. In studies on the approved indications, 
etanercept was compared with methotrexate [27,28], sulphasalazine[69] (one unpublished), 
infliximab [70] and  a combination of DMARDs (unpublished). 
 
 
Discussion 

In this analysis of ten years of etanercept, we found that nearly two-thirds of the 
postapproval trials focused on new applications. With respect to the comparative 
information on etanercept, we found 6 head-to-head trials involving the approved 
indication. The comparative study with infliximab was too small to draw firm conclusions 
and the results of a comparison with a combination of traditional DMARDs are still 
unknown. This demonstrates that one of the clinically relevant demands on comparative 
information around and after market entry is still unanswered.  
The conclusion can be drawn that postapproval RCTs on etanercept prioritized more on 
studies searching for new indications than on deepening (comparative) knowledge about 
optimal use on approved indications, especially during the first years after introduction. 
This difference is illustrated by the two main objectives, based on the number of trials 
during the period 2000-2008 (figure 2). 
 
An important explanation for this priority in clinical research is formed by etanercept itself. 
Due to its pharmacological properties, searching for new therapeutic indications is a 
realistic and promising option. Etanercept is a competitive inhibitor of tumour necrosis 
factor (TNF)-binding to its cell surface receptors, which results in inhibition of the 
biological activity of TNF. TNF is a dominant cytokine in inflammatory processes. This 
means that etanercept could potentially be used for all diseases in which this cytokine plays 
a role, such as autoimmune diseases [71,72]. Widening the use of etanercept as soon as 
possible within the period of patent protection is therefore commercially attractive. 
However, the pharmaceutical industry was not the only initiator of these studies. Nearly 
half of the studies on indications not yet approved were initiated and funded by independent 
sponsors. Though these were often small pilot studies, this illustrates the need to improve 
the pharmacotherapy of other diseases, especially those with insufficient possibilities for 
treating patients adequately. Moreover, new indications also present a scientifically more 
exciting challenge for clinical researchers than studies on existing indications.  
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Figure 2. Main objectives postapproval RCTs on etanercept 2000-2008 

nu
m

be
r 

R
C

T
s 

12 

10 

8 

6 

4 

2 

0 

year publication/completion RCT 

200820072006200520042003200220012000

12 

10 

8 

6 

4 

2 

0 

deepening knowledge 

widening use 

no head-to-head RCT head-to-head RCT 



chapter 2 - 51 

Our analysis is a case study of etanercept, a medicine for which the market authorization 
conditions have been adjusted regularly on the basis of new postapproval studies. This 
makes it an illustrating example for other immunomodulators. This type of medicine has 
led to a significant change during recent years in the diffusion of new medicines into 
clinical practice. It has led to the regulatory model gradually evolving from a one-off 
marketing authorization to a life cycle approach [2]. The development of medicines is a 
continuous and dynamic process in which new knowledge has consequences for the 
conditions of marketing authorization. Extensions in indications as well as new safety 
information, lead to a continuous evaluation of the benefit/risk profile. This analysis of how 
etanercept evolved over time is a clear example of the needed development of  continuous 
evaluation of new and existing medicines in terms of new applications, safety profile, 
improving optimal use, building comparative evidence and ensuring benefit/risk throughout 
the whole life cycle of medicinal products. 
 
If the results of specific trials are considered as crucial for the optimal use of a new 
medicine, then more initiatives are required to stimulate orphaned comparative 
postapproval research. The comment made in the EPAR when etanercept was registered, 
that “unfortunately no comparative research had been carried out with other medicines”, 
should not remain a mere statement. Based on the recommendations in the guidelines of 
rheumatologists, comparative trials of etanercept with DMARDs alone or in combination 
are still relevant [73,74]. The results of a recent study comparing intensive methotrexate 
treatment with conventional treatment in early rheumatoid arthritis, raises the question of a 
new comparison of etanercept with this tight control treatment [75,76]. The question is 
whether such comparative studies will still be conducted throughout the years after 
introduction. Scientific interest will decrease, as it will in clinical practice, because of the 
lack of head-to-head trials; implicitly and explicitly an assessment has already been made 
based on experience or indirect comparisons. Applied to TNF-inhibitors, adjusted indirect 
comparisons show that they have a similar efficacy in the treatment of patients with 
rheumatoid arthritis [77,78]. However, the strength of this evidence is lower than that of a 
randomized active control trial [79,80]. 
 
Two measures may be important if this situation is to improve: clear postapproval 
commitments and more independent clinical research. Firstly, registration authorities and 
the industry should make postapproval commitments to conduct special studies. However, 
so far the completion of such studies has proven not to be very successful [81]. More than 
half of the postapproval studies agreed with the FDA have not yet been started or are 
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behind schedule [82]. In order to exert pressure on those undertaking these studies, we 
propose that any uncertainties surrounding a new medicine that are solved by postapproval 
studies should be communicated more clearly in a separate section of the label information 
and package leaflet. More label information about the lack of knowledge about a new 
medicine will enable prescribers to take such limitations into account and the 
pharmaceutical industry will be stimulated to fill this gap. 
  
Obviously, the fact that clinical research is very expensive also plays a role. We found that 
the companies Amgen and Wyeth were involved as a sponsor in 76% of all postapproval 
studies of etanercept, and in 60% as sole sponsor; only one postapproval study on the 
approved indications was funded through non-industry sources. Sponsoring and prioritizing 
research objectives go hand-in-hand and this could mean that scientifically and clinically 
relevant questions remain unanswered [83]. Therefore, once on the market, other 
stakeholders should also have an obligation to stimulate the optimal use of new medicines. 
This might in the first place involve the well-organized international scientific platforms of 
health care professionals, e.g., the European League against Rheumatism (EULAR) or the 
American College of Rheumatology (ACR). However, more initiatives are needed in order 
to initiate and fund postapproval studies. Good examples are US proposals on expanding 
the federal role in funding comparative effectiveness research, and independent medicinal 
research by the Italian Medicines Agency [84,85]. International cooperation between 
funders and reimbursement authorities could also facilitate studies that deepen our 
knowledge of new medicines with a reduced dependency on the pharmaceutical industry 
with its commercial interests.  
 
A possible objection to our study set-up is that we distinguished between postapproval 
studies that widen the use of a new medicine and those that deepen our knowledge of that 
new medicine. This classification does not mean they are mutually exclusive. Efficacy and 
safety studies can also play an important additional role in gaining more in-depth 
knowledge about the new medicine. The TEMPO trial was important not only for 
approving the combination therapy with methotrexate, but also for demonstrating inhibition 
in the progression of structural joint damage by the combination [25,86]. Furthermore, the 
results of a number of premarketing trials on an indication that is not (yet) approved led to 
important warnings and precautions relating to the use of etanercept, for example its 
combined use with anakinra [87] and the use of etanercept in patients with congestive heart 
failure [20]. Furthermore, the multiple output of trials has also supplied important 
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additional data, such as the effect of etanercept on quality of life and on the consequences 
of vaccinating patients [26,88-95].  
 
An important limitation of our study is the restriction to RCTs. We chose this type of 
research as it is the gold standard for evaluating therapeutic interventions. This is also the 
optimal design for comparative information on medicines as both medicines are studied 
under the same conditions. Nevertheless, research data provided via observational studies, 
especially when based on disease registries, also plays an important role in the postapproval 
phase, by revealing sound data on the benefit/risk balance when using a medicinal product  
in daily clinical practice [96]. 
  
Our research shows that differences exist between the FDA and the EMEA in the 
indications for which etanercept may be prescribed, in spite of the fact that the same studies 
were used for the assessment (table 1). For the EMEA, in many cases treatment with 
etanercept can be used when the response to previous conventional therapy has been 
inadequate, whilst the FDA sees a role in primary care treatment. In our analysis, we opted 
for the widest indication, without actually expressing a value judgment about the 
restrictions applied by the EMEA. We are intrigued by this difference between the FDA 
and the EMEA: an issue that warrants further study stimulating cross-system learning. 
 
In conclusion, developing medicines is a continuous and dynamic process, in which 
marketing approval puts a significant mark on the clinical research program. Nevertheless, 
this is not the end, but rather the beginning of deepening and broadening our knowledge of 
the medicine involved. This case study on etanercept shows that postapproval RCTs on 
etanercept focused more on studies searching for new indications than on deepening 
knowledge about the optimal use in indications already approved, especially during the first 
years after introduction. Of course, there should be no competition between the two, as 
patients may benefit from both methods of investing in the life cycle of a new medicine.  
However, ten years after the market entry of etanercept, one of the reasonable demands of 
clinical practice, i.e., for more comparative information, still remains unanswered. New 
initiatives are needed to improve comparative effectiveness information. Clear 
commitments on postapproval studies, exploring new models for encouraging the industry 
to invest more in comparative information and increasing independent funding of 
comparative effectiveness research, should all be considered in order to fuel the life cycle 
of a medicine, new and old, with research addressing those questions that concern 
prescribers and patients most. 
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Abstract 

Aims 
To evaluate the choice of comparator in premarketing randomized active control trials 
(RaCTs) in comparison with recommendations for standard treatment. 
 
Methods 
New medicines are selected that were authorized for the European Union market between 
1999 and 2005. Information on active comparators in RaCTs was extracted from the 
European Public Assessment Reports (EPAR), and information on recommendations 
regarding standard treatments from the annual editions of the Dutch reference book on 
pharmacotherapy. Data on prescribing and indications at the moment of authorization and 3 
years before authorization were included. The comparator was considered to be in line with 
the standard treatment if there was a similarity in both active substance or therapeutic class 
and the dosage. 
 
Results  
For 58 new medications identified, treatment in the active control group was in line with 
the recommended standard treatment  in 108 of 153 (71%) RaCTs at the moment of the 
drug’s authorization; 47 (81%) of the new medicines had been compared with the 
recommended standard treatment in at least one trial. When dissimilarities occurred, none 
of the comparators had been recommended as standard treatment 3 years earlier (the 
supposed moment of defining the protocol of the trials)  
 
Conclusion 
Most comparators in the premarketing RaCTs of new medicines were in line with the 
recommended standard treatment at the moment of marketing authorization. In view of this 
similarity, most of these trials are also fit for postmarketing decision-making on prescribing 
and on inclusion in clinical guidelines and reimbursement systems. 
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Introduction 

Randomized controlled trials are conducted with the objective of demonstrating the efficacy 
and safety of a new medicinal product in order to obtain marketing authorization. These 
trials are placebo controlled and/or active controlled. If the benefit/risk ratio is favourable, 
the new product is allowed to enter the market. Following authorization, other properties of 
the new medicine are subjected to debate, such as its added therapeutic value and cost-
effectiveness. These parameters are necessary for decisions on prescribing and on inclusion 
in clinical guidelines and reimbursement systems [1-5]. Crucial for these assessments are 
direct comparisons (head-to-head trials) of the new medicine with other treatment options 
for the same indication, by preference the drug of first choice, the so-called standard 
treatment. In a previous study we found that about half of the new medicines were studied 
in a randomized active control trial (RaCT) before entering the market [6]. In the present 
study, we focused on the choice of comparator in the available RaCTs, because trials with 
the most suitable comparator as the active control group could be an important source of 
comparative information. 
 
Regulatory authorities recommend that investigators adhere as closely as possible to the 
available standard treatment when choosing the active control group [7]. However, for 
internationally conducted studies, this is not simple, as recommendations on medicines of 
first choice vary depending on preferences on both a national and a local level, which are 
affected by differences in healthcare structure, medical practice and culture [8,9]. In 
addition, standard treatment can vary over time, because there are frequent signals for 
updating systematic reviews that are directly relevant to clinical practice [10]. As a 
consequence, clinical guidelines have to be revised regularly. What was considered the best 
choice of comparator at the start of a trial may, at the moment of market authorization, 
prove to be no longer the most suitable choice. Little is known about differences between 
the chosen comparators in clinical trials and recommendations on standard treatment.  
 
The aim of this study was to evaluate the choice of comparator in premarketing randomized 
active control trials in comparison with recommendations on standard treatment. 
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Methods 

Comparators in premarketing active control trials 
We selected premarketing RaCTs that investigated new medicinal products with a new 
active substance that were authorized via the centralized procedures of the European 
Commission during the period 1999-2005. Diagnostics and vaccines were excluded. We 
used the European Public Assessment Reports (EPAR) of these new medicines for 
information on premarketing RaCTs [11]. These reports provide an overview of clinical 
trials that applicants have submitted to the European Medicines Agency for market 
approval and summarize the scientific discussion in the Committee for Medicinal Products 
for Human Use (CHMP). 
All studies that were labeled in the EPAR as main/pivotal studies with an active control 
were included. Information about the date of marketing authorization was extracted from 
the EPAR and information on the therapeutic indication, the comparator, the name of the 
active substance and the dosage was obtained from each RaCT. 
 
Recommendations on standard treatment 
We searched for information about national recommendations on prescribing, including the 
standard treatment for all relevant indication(s), at 2 different moments: in the year of 
market authorization of a new medicine and three years earlier, the supposed moment of 
setting up the protocol for the RaCT. This meant that we required data sources of these 
national recommendations that are regularly updated (preferably annually). As case source 
of information we selected the Dutch reference book on pharmacotherapy, entitled the 
“Farmacotherapeutisch Kompas” (box) [12]. 
From the annual editions of the book, we extracted the different standard treatments for the 
therapeutic indications of all new medicines included in the study. All comparators in the 
RaCTs were classified into 1 of 4 categories on the basis of the recommendations regarding 
their place in therapy: (1) standard treatment; (2) alternative for the standard treatment if 
insufficiently effective; (3) limited use in special situations; and (4) prescription not 
recommended. The clinical point of view formed the basis for selecting recommended 
standard treatments; this means a preference based on therapeutic classification, as the drug 
of choice within a category is often chosen on the basis of experience or for economic 
reasons. To assess similarity, the dosage of the comparator used in the study was compared 
with the authorized maintenance dosage. The comparator in the RaCT was considered to be 
in line with recommended standard treatment if the 2 medicines were similar in both active 
substance or therapeutic class and the dosage.   
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Box. - Description of Farmacotherapeutisch Kompas 

 “Farmacotherapeutisch Kompas” is a reference book for medical practice and training in 
The Netherlands. It is published by the Health Care Insurance Board under the directions 
of the Committee on Pharmaceutical Aid.  
This book is a guide providing practical information and recommendations on the 
prescription of medicines, and describing the treatment of all relevant therapeutic 
indications and medicines that are available. The basic principle is to recommend the 
pharmacotherapy that is optimal from a medical point of view and most economical for 
patients and insurance organizations.  
The book is edited by an independent committee of experts with members from a variety 
of backgrounds, including physicians, pharmacists, and health economists, as well as 
advisers from different clinical specialialties. It was first published in 1982 and 
subsequently on an annual basis. Every edition is revised on the basis of new international 
peer-reviewed publications, new medicines, new information on product characteristics, 
and specific guidelines of Dutch healthcare professionals. The book is  issued free of 
charge to all prescribers, pharmacists and medical and pharmacy students. 
Since 2003 the content of the book is also published on the internet (http://www.fk.cvz.nl).  
As the same committee is also involved in assessing the reimbursement of new medicines, 
the recommendations on standard treatment in this book  are also used in  assessing the 
reimbursement of new medicines. 

 

Results 

We identified a total of 153 RaCTs for 58 new medicines used as main/pivotal trial in the 
Europian Union (EU) marketing authorization process between 1999 and 2005. The new 
medicines were intended for the treatment of 45 different therapeutic indications 
(appendix). 
Table 1 shows the similarities between the active comparators and standard treatment.  
At the moment of market authorization, in 108 (71%) RaCTs the active control group was 
the same as the recommended standard treatment; 47 (81%) of the new medicines were 
compared with the recommended standard treatment in at least one trial. In 45 (29%) trials 
there were dissimilarities; however, none of the comparators in these trials had been 
recommended as standard treatment three years earlier. 
Compared with the situation 3 years prior to market authorization, the standard treatment 
had changed in 4 indications (HIV-infections, rheumatoid arthritis, urge incontinence, 
adjunctive treatment for glaucoma). In 6 trials, a different comparator should have been 
used based on the recommendations 3 years earlier; however, this had not be done. With 
respect to trials with a comparator not in line with the recommended standard treatment, we 
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could not find a relationship with a specific therapeutic indication or a trend over the years.  
The overview of the comparators (appendix) also illustrates that, for all indications, another 
choice for the most suitable comparator had been possible. 
 
 
Table 1 - Similarity of comparators in randomized active control trials of new 
                medicines to  current standard treatment at two moments 
 
 
Therapeutical characteristics 
comparator 

Supposed moment 
designing trial: 
T0 minus 3 yr 

Moment of market 
authorization: 
T0 

 N = 153  N =153 
   
Similar with standard treatment 102 (67%) 108 (71%) 
   
Alternative for  standard treatment  27 (18%)  19 (12%) 
   
Limited use   8 (5%)   8 (5%) 
   
Prescription not recommended   0 (0%)   1 (1%)  
   
Different dosage   8 (5%)   8 (5%) 
   
Off-label use   5 (3%)   5 (3%) 
   
Not on market   3 (2%)   4 (3%) 

   

 
 
Most of the comparators that were not classified as standard treatment, had a different place 
in therapy, for example, alternative treatment if standard treatment is insufficiently effective 
(e.g., aromatase inhibitors in breast cancer), or limited use (e.g., second- and third-
generation cephalosporins in serious infections). Some comparators had no place at all, as 
their use was not recommended (third-generation oral contraceptives for young, first-time 
users), but also because their use was off-label (e.g., triptorelin in preventing premature 
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ovulation) or the medicine was not marketed in The Netherlands (e.g., trovafloxacin was 
withdrawn for safety reasons). For 5 comparators in 8 trials,  the dosage differed from the 
authorized dosage. For example, in the EU, unlike in the US, lower dosages of diclofenac 
and naproxen are preferred for the treatment of osteoarthritis, rheumatoid arthritis and 
primary dysmenorrhoea. 
 
 
Discussion 

When a RaCT is conducted, there is a preference that the drug of first choice be used in the 
control group. Results of the our study show that in 71% of RaCTs, the active control group 
was receiving the recommended standard treatment and 81% of the new agents were 
compared with the recommended standard treatment in at least one trial. Our results imply 
that investigators are compliant with the regulatory authorities recommendation to adhere 
as closely as possible to the standard treatment when choosing comparators. Attempts to 
bridge the gap between the approval process and clinical practice are proving to be 
effective. Most of the selected standard treatments were in line with international insights in 
pharmacotherapy, which are used in designing premarketing trials intended for drug 
approval. An explanation for this could be the way the recommendations in the selected 
reference book on pharmacotherapy are realized, based on a regularly updated, 
comprehensive and critical evaluation of peer-reviewed international literature and 
(inter)national guidelines. 
 
Our study did not confirm the assumption that the time-lag between the moment of 
selection of the comparator and actual market entry has a sizeable impact on differences 
between comparator and recommended standard treatment, as the consequence of a better 
standard treatment having been found in the interim. It may be that, in designing trials, 
pharmaceutical companies anticipate new insights into treatment options in good time, but 
there are also arguments that lead to the conclusion that guidelines are conservative in 
including new developments. 
 
The question now is what impact these results will have on postmarketing decision-making 
with regard to prescribing and reimbursement. The choice of comparator is only one aspect 
(albeit an important one) of trial design that is relevant for decision-making. Other aspects 
of clinical trials, such as the patients included, the endpoints, sample size and the duration 
of the study, may also be important in considering whether the results are relevant to 



chapter 3 - 70 

clinical decision-making. Head-to-head trials are necessary in order to compare medicines 
directly.  However, the inclusion of an active control does not always mean that a direct 
comparison has been made. In some trials the control group is an active treatment and the 
investigated drug is added to this treatment; this was the case in the studies of enfuvirtide 
(2), trastuzumab (1) and bevacizumab (1). In trials of rasagiline (1) and aripiprazole (2), an 
active control was included for the validation of comparison with the placebo group. When 
we exclude these active controls (4 standard treatments, 3 alternative treatments) from our 
analysis, most of the RaCTs are, in view of the similarity of the comparator with the 
recommended standard treatment, still fit for decision-making on prescribing and 
reimbursement. 
 
Restricting ourselves to the use of only one national reference book on pharmacotherapy for 
the analysis of international studies could be regarded as a weakness of this study. We 
recommend using the data from this study to carry out the same analysis in other countries 
using their own national recommendations on standard treatment. Similarities but also, 
undoubtedly, differences will be revealed according to national characteristics with regard 
to drug therapy. An obvious example will be the position of antibacterial agents. In 
international comparative studies, the Netherlands has been shown to be amongst the lowest 
users of antibiotics and especially of cephalosporins [13,14]. This is the result of the policy 
to minimize the risk of developing antibiotic (cross-)resistance by avoiding unnecessary 
over-prescription and limiting the use of some antibacterial agents to the treatment of 
serious infections. Limited use is recommended for half of the antibacterial agents used in 
the trials in this study.  
Another important limitation inherent to our study is the use of standard treatment. Just as 
clinical practice does not always adhere to clinical guidelines, neither is a comparison with 
standard treatment the only option for decisions on prescribing and reimbursement [15-17]. 
In spite of a dissimilarity with the recommended standard treatment, the chosen comparator 
could be relevant for decisions on prescribing and reimbursement. Comparison with the 
most frequently prescribed drug or the one most likely to be substituted, as recommended in 
some pharmacoeconomical guidelines, could be more informative [18]. For this reason, 
some trials in this analysis, with a comparator assessed as an alternative for the standard 
treatment, can certainly be regarded as useful in post-marketing decisions. For example, for 
the treatment of diabetes mellitus type 2, there was a preference for sulphonylureas and, 
within this class, for tolbutamide. However, in practice, metformin is the most commonly 
used medicine [19]. Acetaminophen is considered to be the initial drug of choice for pain 
management in the treatment of osteoarthritis; however, in clinical practice nonsteroidal 



chapter 3 - 71 

antiinflammatory drugs (NSAIDs) are often prescribed, as many patients have already used 
this over-the-counter agent and NSAIDs seem to be more effective in treatment of 
moderate-to-severe pain [20]. For clinical practice it is interesting to know how 
brinzolamide compares not only with timolol (the standard treatment for glaucoma), but 
also with dorzolamide, the first medicine in the same class of carbonic anhydrase-
inhibitors. These examples demonstrate that the post-marketing decision-making process 
should involve not only recommended standard treatments, no matter how theoretically 
well-founded these are, but also data on patterns of drug usage. 
 
This study confirms the results of earlier studies about the importance of choosing the right 
dose of the active comparator [21]. The suboptimal dose of glibenclamide has influenced 
the decision of regulatory authorities to initially reject the use of glitazones as 
monotherapy. Firm conclusions about the gastrointestinal safety of valdecoxib cannot be 
drawn using the highest recommended dose of diclofenac and naproxen, knowing that to 
prevent adverse events, it is important to prescribe the lowest possible effective dose. In 
this case, data on the prescribed dose from clinical practice could be helpful in determining 
the dose of the comparator. A substantial minority of medicines are known to undergo 
substantial changes at the prescribed dose, relative to initially recommended dosages [22]. 
The examples of diclofenac and naproxen also illustrate the problem of the differences in 
recommendations made by registration authorities in the US and in the EU. Where these 
differences exist, different dosage regimens in premarketing trials are in the interest of an 
effective discussion on comparative efficacy and safety. A good example can be seen from 
the active control trials conducted on fondaparinux, of which 2 were not in line with the 
recommended dosage. In addition, trials were conducted with a twice-daily dose of 
enoxaparin, which is authorized in the EU; 2 other trials used a once-daily dose, which is 
approved in North America.  
 
In conclusion, most comparators in the premarketing RaCTs of new medicines as presented 
to European regulatory authorities are in line with the recommended standard treatment at 
the moment of marketing authorization. In view of this similarity, most of these trials are 
also fit for  postmarketing decision-making on prescribing and on inclusion in clinical 
guidelines and reimbursement systems. In case of dissimilarities, none of the comparators 
had been recommended as standard treatment 3 years earlier, the supposed moment of 
setting up the protocol for the trial. Moreover, this study may stimulate more analyses on 
the choice of comparators, which will be carried out using other national reference books 
on pharmacotherapy.  
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Abstract 

In an open letter to the regulatory authorities problems are discussed in interpreting the 
existing public data on noninferiority and equivalence trials. The purpose is to make a joint 
effort to improve premarketing comparative research. 
In a previous study European Public Assessment Reports of new medicines marketed in the 
EU between 1999–2005 were analyzed for the availability of premarketing randomized 
active control trials. A further analysis was conducted on the noninferiority and equivalence 
trials.  
 
The conclusion is that crucial additional information on the comparator used in these 
studies of new medicines is insufficiently reported in public sources of information to be 
able to verify the conclusions on (comparative) efficacy. Additional information on 
previous superiority trials of the comparator is needed for choosing the margin and 
establishing the constancy assumption.  
 
The question is whether strict methodological requirements on the design and conduct of 
noninferiority and equivalence trials can be met in a case of an optimal choice of 
comparator based on therapeutic reasons. This highlights the need of more insight into 
reflections of the regulatory authorities on making decisions regarding efficacy based on 
these trials. If previous superiority studies on the comparator are not particularly useful for 
establishing assay sensibility, a superiority trial should be required for demonstrating the 
(comparative) efficacy of the new medicine.  
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Dear colleagues,  

We share a common interest: the assessment of medicines. However, our interests focus on 
different moments in the life cycle of a new medicine. Whilst you are involved in 
marketing authorization, we set about determining the place of a medicine once it has 
appeared on the market, with a view to providing reimbursement and information on 
prescribing. Once your task has pretty much come to an end, we take over the baton, 
thereby making grateful use of the public assessment reports and the knowledge of the 
studies on which you based your decisions on market authorization. This material, together 
with the publications of premarketing trials, forms the point of departure for our assessment 
process, whereby our interest goes out in particular to information about comparisons of the 
new medicine with existing products: pivotal randomized active control trials (RaCTs). 
 
Premarketing RaCTs have clearly become increasingly useful for this subsequent stretch  
of the road. In particular it is a question of availability and quality. You prefer placebo 
controlled trials as the most reliable evidence of efficacy of new medicines, but you 
recognise and agree that in some circumstances active control trials are necessary or 
desirable without sacrificing the reliability of the conclusions with respect to efficacy [1-3].  
Placebo-controlled trials that are designed to show a reduction in irreversible harm are 
unacceptable if good alternatives are available and acceptable. You regard comparative 
information as desirable for certain new medicines for which good alternatives are 
available, in order to avoid the possibility that patients are treated with a product that is less 
efficacious or less safe. A good example are the new antihypertensives, for which, 
according to your guidelines, “controlled trials with reference therapy should be performed, 
aiming at demonstration of (at least) a similar efficacy/safety ratio of the drug under 
investigation in comparison to an acknowledged standard antihypertensive agent in the 
same and other therapeutic classes” [4]. Furthermore, premarketing comparative trials are 
often in line with your recommendations to adhere as closely as possible to the standard 
treatment when choosing the active control group [5]. 
 
In addition to your efforts to facilitate the decision-making process after market 
authorization, we see a potential for enlarging the usefulness of these premarketing RaCTs 
for our activities, on condition that the information on these studies is improved. Especially, 
we would emphasise, information on comparative studies the aim of which is to prove that 
the new product is equal to (equivalence trial) or at least not worse than (noninferiority 
trial) an existing product. The purpose of this letter is to draw your attention to problems we 
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experienced in interpreting the existing public data on these studies with the purpose of 
making a joint effort to improve premarketing comparative research. 
 
 
General conditions for noninferiority and equivalence trials 

Noninferiority trials and equivalence trials present particular difficulties in design, conduct, 
analysis and interpretation. Therefore technical guidelines were drawn up for dealing with 
these problems properly and to ensure fairness of comparison [6,7]. The results of 
noninferiority trials and equivalence trials can only be accepted as evidence of efficacy on 
the assumption that the comparator is effective under the conditions of the trial. These trials 
must have assay sensitivity: the ability to distinguish an effective treatment from an 
ineffective or less effective treatment. One method of realising this is to add a placebo-arm 
to the study. A three-arm study is necessary when an existing, established efficacious 
medicines do not consistently demonstrate superiority to placebo, for example 
antidepressants, anxiolytics, drugs on allergic rhinitis etc. However, where a placebo-arm is 
not plausible, additional information on previous trials with the comparator is needed for 
designing and conducting a noninferiority or equivalence trial in order to realise assay 
sensitivity. This additional information is also needed for a correct interpretation of the 
results of these trials.  
One of the topics in active control trials is the choice of comparator. Therapeutically, there 
is a preference for “a widely used therapy”, interpreted in practice as the standard 
treatment, and/or for the most prescribed drug within the same therapeutic class. 
Methodologically, there are additional requirements on a comparator in noninferiority and 
equivalence trials: the efficacy in the same indication must be “clearly established and 
quantified in well-designed and well-documented superiority trial(s)” [7,8]. There are two 
main reasons for these specific requirements. Firstly, the so-called constancy assumption. 
This is the assumption that the superiority of the comparator demonstrated in these previous 
trials holds up in the setting of the noninferiority or equivalence trial. To realize this 
situation the new trial should be designed in a manner consistent with the superiority trials 
of the comparator. The trials should be as similar as possible with respect to critical design 
characteristics such as patient selection, intervention and endpoints. The second reason is 
the margin: a quantitative specification of a clinically irrelevant difference between two 
treatments. This is the largest difference that can be judged as being clinically acceptable 
and it should be smaller than the differences observed in the superiority trials of the 
comparator. For an equivalence trial, both upper and lower margins are needed, whilst only 
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the lower margin is needed for a noninferiority trial (figure 1). Altogether this means that 
additional information on the previous superiority trials of the comparator is needed for 
choosing the margin and establishing the constancy assumption.  
 
Figure 1 - Overview design comparative trials, treatment differences 
                  (point estimate, confidence interval) and margin (∆) 

In order to verify your decisions on (comparative) efficacy and safety based 
on noninferiority or equivalence trials, we were interested in the availability 
of this additional information in public sources of information on these 
trials, such as publications and your assessment reports. With respect to 
publications, we are aware that they reveal important deficiencies, such as 
the absence of justification for the margin chosen [9]. For this reason we 
focused on your assessment reports. 
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Analysis of noninferiority and equivalence trials  

We did a further analysis of the data from a previous study about the availability of 
comparative information on new medicines at the moment of European market 
authorization. We therefore analyzed the European Public Assessment Reports (EPAR) of 
the EMEA between 1999 and 2005 on new medicines with a new active substance [10]. In 
that period 58 (48%) of the approved medicines (N=122) had been studied in comparison 
with existing medicines [11]. Of these main/pivotal active controlled trials (N=153), 26 
(17%) had also a placebo-arm to establish assay sensitivity. We found that 83 (54%) trials 
had the objective to show noninferiority or equivalence; at the moment of market 
authorization 24 (29%) of these trials had been published (table 1)[12-33]. For 15 (10%) 
RaCTs, the objective was to demonstrate superiority and information on the objective was 
lacking for 55 (36%) of the trials. 
 
For most of the trials it was clear in publications as well as EPARs which margin was used 
to demonstrate noninferiority or equivalence. However, there was a lack of reporting on the 
rationale for the choice of margin. In the EPARs of three new medicines there was a  
reference to published studies (fulvestrant), FDA guidance (ertapenum) and a systematic 
review (palonosetron), however, without a concrete reference to the literature. With respect 
to establishing constancy assumption, two trials contained a description of similarity in 
patient populations between the fulvestrant trials and two previous studies of the 
comparator anastrozole compared with megestrol acetate.  
We found two publications on a noninferiority and equivalence trial on ivabradine and 
tenecteplase with a rationale for the choice of the comparator, however, with insufficient 
additional information on the similarity in patients, interventions and outcomes to establish 
constancy assumption [29,31]. 
 
 
Discussion 

Efficacy of a new medicine can be demonstrated either by showing superiority to a control 
treatment (placebo or active treatment) or by demonstrating a predefined margin of 
equivalency or noninferiority in comparison with an existing efficacious therapy. Each 
method can be valid, but each requires a different approach to conduct the trials. Trials 
showing superiority provide their own internal validity check. The validity of trials 
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demonstrating equivalence or noninferiority without the use of a placebo-arm relies solely 
on external information on previous superiority trials of the comparator used. On the basis 
of our analysis, we conclude that this crucial additional information on the comparator used 
in noninferiority and equivalence studies of new medicines is insufficiently reported in 
public sources of information to be able to verify the conclusions on (comparative) 
efficacy. The underreporting of this information in peer-reviewed publications was known 
[9] and has resulted in an extension of the CONSORT statement [34]. 
 
Although this additional information is not provided, we assume that it was clearly 
specified in the protocol of the studies; however, publicly it is unclear to what degree this 
information has been taken into consideration when interpreting the results of these studies 
as evidence of efficacy. In view of the various guidelines, you clearly recognize the 
importance of properly designing and conducting these trials, but it would be helpful to 
clarify the degree to which these guidelines have been followed.  
 
The importance of more transparency can be illustrated by two examples. One of the new 
medicines in our analysis, lopinavir combined with ritonavir, was also used as comparator 
in the noninferiority trials of two other new medicines for the treatment of HIV-infections,  
fosamprenavir and atazanavir. The superior antiviral activity of lopinavir was demonstrated 
in a well-designed study involving a comparison with nelfinavir in combination with 
stavudine and lamivudine in antiretroviral-naïve patients [35]. Data on the benefits to 
experienced patients are too limited to draw a conclusion on superiority. However, the 
noninferiority studies on fosamprenavir and atazanavir were conducted in experienced 
patients and with different combinations of two nucleosides. This raises the question of 
whether the limited data on the efficacy of lopinavir in experienced patients were sufficient 
to justify the choice of this comparator in these noninferiority studies and to establish assay 
sensitivity. In all studies on new insulins in our analysis, the same margin of 0.4% glycated 
haemoglobin (HbA1c) was used independently of the comparator (regular human insulin, 
insulin lispro) and type of patients (type 1 as well as type 2 diabetes). This raises questions 
as to how this margin was established. Superiority studies are lacking, because comparing 
insulin with placebo would be unethical and the introduction of human insulin onto the 
market in the early 1980s was without scientific proof of advantage over purified animal 
insulins [36].  
 
We realize that in planning noninferiority and equivalence trials, it is not always easy for 
investigators to meet not only therapeutic requirements, but also specific methodological 
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requirements. Occasionally these may even be in conflict with each other. Therapeutically 
there is a preference to choose as comparator the standard treatment and/or the most widely 
used drug within the same therapeutic class. This first choice in clinical practice is often 
based not only on the results of clinical trials but also on years of positive experience using 
the medicine on many patients. However, it is possible that previous superiority trials no 
longer serve as a study design for new clinical trials because clinical and methodological 
insights may have changed substantially over time. In that case, holding the constancy 
assumption would be scientifically questionable. In order to illustrate this problem, we 
analyzed the different combinations of a new medicine versus its comparator in these trials 
according to differences in therapeutic class and experience. We considered the 
combination as belonging to the same therapeutic class if there was a level four similarity 
(pharmacological/chemical subgroup) in the ATC-code. Experience with the comparator 
was calculated as the difference between the year of market authorization of the new 
medicine and the year of market entry of the comparator. Table 2 gives an overview of the 
results.  
 
 
Table 2 - Differences in experience and therapeutic class in combinations  
                of a new medicine and its comparator 
 

 Therapeutic class new medicine 
compared with comparator 

 

Experience with 
comparator 

  

 Same Different  total 

< 3 yrs 0 0 3 13% 3 6% 

3 – 10 yrs 14 52% 3 13% 17 33% 

10 – 25 yrs 8 30% 7 29% 15 30% 

> 25 yrs 5 18% 11 46% 16 31% 

total 27  24    

 53%  47%    
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We found 51 different combinations in 83 noninferiority and equivalence trials. There were 
almost as many combinations of the same therapeutic class as of a different one. In 61% of 
the combinations, a comparator was chosen with broad experience in clinical practice, even 
longer than 25 years for 31% of the combinations. 
In the case of a comparator with shorter experience, a choice was often made within the 
same class. The assumption in practice, which may be implicit on the basis of broad 
experience and/or a similar mechanism of action, is that the comparator is also efficacious 
in the setting of the new trial, but crucial to this is which treatment difference/ratio should 
be taken as a margin, based on the size of effect in previous superiority trials.  
 
The question is whether strict methodological requirements can be met in a case of an 
optimal choice of comparator based on therapeutic reasons. On the other hand, this 
highlights the need of more insight into your reflections on making decisions regarding 
efficacy based on noninferiority and equivalence trials, especially when comparators are 
used with a long and good record in pharmacotherapy. If previous superiority studies on the 
comparator were not particularly useful for establishing assay sensibility, a superiority trial 
should be required for demonstrating a new medicine’s (comparative) efficacy.  
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Abstract 

Aims 
To determine the time-lag between the EU authorization of new medicines and the  
publications of the main randomized active control trials (RaCTs) used in the authorization 
process; to compare unpublished to published RaCTs of the same medicine.  
 
Methods 
All RaCTs for new medicines with a new active substance, authorized between 1999 and 
2003, were extracted from the European Public Assessment Reports (EPAR). Information 
about the publication status of RaCTs was obtained from the MEDLINE and EMBASE 
databases. 
 
Results 
We identified 116 RaCTs for 42 new medicines; 28% of the RaCTs had been published at 
the moment of market authorization, 59%  after one year, 78% after two and 83% after 
three years. Most of the rest of the studies remain unpublished after three years of follow-
up. Unpublished RaCTs differed from published trials of the same medicine especially 
regarding therapeutic use and/or comparator. In some cases unpublished trials have 
influenced the benefit/risk assessment of the registration authorities. 
 
Conclusion 
Most of the main RaCTs, relevant for assessing the added value of a new medicine, are 
published subsequent to market entry; a part of these trials remain unpublished. We argue 
for a standardised public registration of the results of the main premarketing clinical trials 
as a condition for market authorization. 
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Introduction 

When a new medicine is marketed, it is important to know how it compares with existing 
medicines for the same indication [1,2]. Prescribers, pharmacists, formulary committees 
and regulators all require this information soon after market authorization in order to make 
a therapy decisions on individual patients, to develop prescribing guidelines and to set 
reimbursement levels.  
Evaluating how a new medicine compares to an existing medicine for the same indication 
on certain outcomes under the same conditions, can best be studied in a randomized 
controlled trial with the existing medicine as the active control group (RaCT). 
In the premarketing period clinical trials are conducted with the objective to show efficacy 
and safety in order to obtain a marketing authorization. For the EU market these studies are 
evaluated through the European Medicines Agency (EMEA) and for the US market by the  
Food and Drug Administration (FDA). Placebo controlled trials are commonly used; active 
control trials are not compulsory, only desirable, and sometimes necessary when a placebo 
controlled trial would be unethical [3-6]. Trials designed to confirm the preliminary 
evidence on safety and efficacy, are called the main or pivotal trials. Efficacy can be 
demonstrated by detecting a difference with an placebo or an active control group 
(superiority trial), by confirming the absence of a difference with an active control group 
(equivalence trial) or by showing that the new medicine is no worse than the active control 
group (non-inferiority trial) [6]. 
 
At the moment of market entry, the main clinical trials with an active control group are the 
primary source of information for learning more about the comparative efficacy and safety 
of the new medicine. To assess the usefulness of these studies for prescribing and 
reimbursement decisions, the full data of these trials should be publicly available, 
preferably in the form of  peer-reviewed publications. Failing to publish the results of 
clinical trials substantially limits the possibility of making an evidence-based assessment of 
a new medicine and conducting systematic reviews [7]. For this reason, there should be a 
scientific and moral obligation upon conductors of the studies to publish the results [8,9]. 
This view is echoed in the Good Publication Practice guideline for pharmaceutical 
companies, which points out the responsibility of companies to make an effort to publish 
the results of all studies [10]. 
Currently little is  known about the publication rates of RaCTs that are used in the 
authorization process or about the time-lag between market authorization and publication as 
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an article in a journal. Furthermore, it is unknown which comparative information used in 
the market authorization process remains unpublished.  
The aim of this study is to determine the time-lag between the authorization of a new 
medicine in the European Union (EU) and the publication of RaCTs used in the 
authorization process in the period 1999-2003 and to compare unpublished with  published 
main RaCTs in terms of relevant therapeutic characteristics. 
 

Methods 

Source of information 
We selected products with a new active substance that were authorized through the 
European Commission’s centralized procedure in the period 1999-2003. Diagnostics and 
vaccines were excluded. For information about the premarketing RaCTs we used the 
European Public Assessment Reports (EPAR). These reports give an overview of the 
clinical trials that applicants have submitted to the EMEA for market approval and 
summarize the scientific discussion in the Committee for Medicinal Products for Human 
Use (CHMP) [11]. The initial version of the EPAR, which was retrieved from the EMEA 
website, was used. All studies were included that were labelled as main/pivotal studies in 
the EPAR and in which the medicine under investigation was compared directly to a known 
active medicine [12]. We extracted information about the date of marketing authorization 
and characteristics (indication, study design, number of patients) of each RaCT. In order to 
compare, the EU authorization date with the authorization date in the USA, we retrieved 
this date from the website of the FDA [13].  
 
Literature search 
To determine which of the RaCTs that were reported in the EPAR had been published as an  
article in a journal, we searched the MEDLINE and EMBASE databases using the new 
medicine’s international non-proprietary name and the keywords “randomized controlled 
trial”. The search date was January 1, 2007. 
One investigator [JvL] assessed the publication status of all RaCTs by comparing the study 
design, number of patients and study-results of the published RaCTs with those reported in 
the EPAR. A second investigator [PS] assessed whether a study was correctly identified as 
not published. Meta-analyses were regarded as publications of a RaCT when not separately 
published. The date of publication, both on-line or in print, was extracted and the latter date 
was used for the analysis. 
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Therapeutic analysis  
To analyze possible useful comparative information on efficacy and safety in unpublished 
studies, relevant therapeutic characteristics of unpublished main RaCTs were compared 
with  the published trials of the same medicine. We made this comparison at two different 
moments, the moment of market authorization and three years later.  
We classified these therapeutic characteristics into six categories: 1) unpublished RaCT is 
the only source of information on comparative efficacy and safety used in the authorization 
process; 2) different therapeutic use (studied in another indication or patient population 
than in published RaCTs); 3) different comparator (different substance or dose than in 
published RaCTs); 4) longer duration of treatment than in published RaCTs; 5) shorter 
duration of treatment than in published RaCTs; 6) same therapeutic use, comparator and 
duration as in published RaCTs.  
If  a medicine was compared with another comparator in case of different indication than in 
a published RaCT, it was classified as different therapeutic use (category 2).  
Categories 1, 2, 3 and 4 were regarded as relevant additional information, categories 5 and 
6 as less relevant.   
 
Statistical analysis 
We constructed Kaplan-Meyer curves depicting publication probability. Trials published 
before the moment of EU-authorization were analysed with a time to publication of 0.01 
months.  
 

Results 

Between 1999 and 2003 we identified 116 randomized active control trials for 42 medicines 
with a new active substance. Table 1 gives an overview of  relevant characteristics of these 
RaCTs and their publication status. At the moment of market authorization 33 (28%) 
RaCTs had been  published, one year after market authorization 68 (59%), after two years 
90 (78%) and after three years 96 (83%).  The annual number of publications two and three 
years after authorization, is reasonably constant. In view of  the small number of new 
medicines with a RaCT in 2003, it is not possible to assess whether  a trend towards  
prompter publication of trials at the moment of authorization exists.  
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The new medicines were intended to treat a number of different indications. Indications 
with 8 or more studies are bacterial infections, HIV-1 infections, diabetes mellitus and 
glaucoma. For new antiretroviral and antidiabetic medicines the publication rates after three 
years were lower than for antibacterial and antiglaucoma agents. Looking at the design of 
the RaCTs, superiority trials have a comparatively higher publication rate than non-
inferiority and equivalence trials during the first year after market authorization. For 51 
(44%) trials there was a lack of information in the EPAR on the design of the trial; on the 
basis of the CHMP’s opinion on the results of the studies,  we assume that almost all 
studies were noninferiority or equivalence trials. This lack of clarity restricts a sound 
conclusion on differences in publication rate in relation to the study design. However, the 
results show that most of the studies are not designed to demonstrate superiority. We found 
10 superiority trials for five new medicines: bimatoprost (2), fondaparinux (4), olopatadine 
(1), peginterferon alfa-2a (2) and voriconazole (1).  
Figure 1 shows two Kaplan-Meyer curves depicting the publication probability of a RaCT 
after market authorization for medicines that were first authorized by the FDA and for those 
first  authorized by the EMEA.  

   medicines first authorized by EU 
   medicines first authorized by FDA 

96847260483624120

months from market authorization to publication

1,0

0,8

0,6

0,4

0,2

0,0
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Figuur 1- Kaplan-Meyer curves depicting the publication probability of a  
                 randomized active control trial after market authorization 
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We found that 26 (62%) medicines were authorized by the FDA before they were 
authorized by the EMEA. In these cases, the US authorization date was, on average, 13 
months earlier than the EU authorization date. At the moment of EU market authorization, 
there were more publications for medicines with a prior FDA authorization. Both curves 
show that after two or three years few additional RaCTs are published; at the end of the 
follow-up 18 (16%) of the premarketing RaCTs remain unpublished. 
 
To evaluate the importance of the unpublished main clinical trials, we compared relevant 
therapeutic characteristics of these RaCTs with the characteristics of the trials published at 
that moment for the same medicine. Table 2 shows the results of this analysis at two 
different moments in the time.  
 
Table 2 - Comparison of therapeutic characteristics of unpublished to published  
                 randomised active control trials of the same new medicine 
 
 Number of unpublished trials 

(medicines) 
Category therapeutic characteristics of 

premarketing unpublished vs published trials 
At moment of 
authorization 

After three 
years 

Only comparative information   
One RaCT/new medicine 11 (11) 5 (5) 
More RaCTs/new medicine 37 (12) 0 
   
Different therapeutic use   
Other therapeutic indication 12 (6) 2 (2) 
Other patient population  5 (2) 3 (2) 
   
Different comparator (same therapeutic use)   
Other active substance  9 (6) 6 (6) 
Other dose  1 (1) 1 (1) 
   
Longer duration of treatment 0 0 
   
Shorter duration of treatment  3 (3) 2 (1) 
   
Same therapeutic use, comparator and  
duration 

 5 (3) 1 (1) 

   
   

RaCT: randomized active control trial 
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For 75 of the 83 (90%) RaCTs unpublished at the moment of market authorization it would 
be interesting to know the full data of the trial especially because of a different indication, 
patient population or comparator. After three years, 17 of the 20 (85%) unpublished RaCTs 
possibly contained relevant therapeutic information. For amprenavir, deferiprone, epoetin 
delta, pioglitazone and rosiglitazone the unpublished RaCT was the only RaCT used in the 
authorization process. Also not published were: 1) trials with a different comparator, 
namely for: darbepoetin alfa (comparator with another dose), emtricitabine, insuline 
glargine, lopinavir, olopatadine, parecoxib and valdecoxib; 2) trials in which medicines 
were studied in a different therapeutic indication, this was the case for bimatoprost in 
adjunctive therapy of glaucoma and insuline aspart in diabetes type II; 3) trials in which 
medicines were studied in a special population, this was found for zaleplon in elderly 
patients and parecoxib in patients with postorthopaedic surgery analgesia. Less interesting 
are the results of three studies on insuline glargine as they had the same design or a shorter 
duration as the published trials.  
 

Discussion 

Once market authorization for a new medicine has been obtained, there is considerable 
pressure on health care professionals and regulators to make the new medicine available so 
that it can be applied in clinical practice. At the same time there is a great need for 
information to make an evidence-based assessment of the therapeutic position of the new 
medicine in relation to products already on the market. In this study we found that less than 
one third of the main RaCTs used in the EU market authorization process, had been 
published at the moment of market authorization, and 78% after 2 years. About one in five 
RaCTs remain unpublished even after 3 years of follow-up.  
 
Overall this is good news, it reflects a strong commitment by pharmaceutical companies to 
publish the main RaCTs. However, we found that for most of the unpublished RaCTs it was 
still relevant to take note of the results as a peer-reviewed publication. This conclusion is 
based on a comparison between published and unpublished RaCTs in terms of a different 
therapeutic use, comparator and duration. The usefulness of the results of these studies for 
prescribing and reimbursement decisions depends on the quality of the data. Therefore, the 
full data of the trial should be publicly available, to make  a critical evaluation possible. For 
example, relating to the study design, assay sensitivity - the ability to distinguish active 
from inactive medicines - is a very critical issue in non-inferiority and equivalence trials for 
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a correct interpretation of the efficacy results [6,14]. We found much more RaCTs with this 
study design than to show superiority. 
  
The finding that three years after market authorization less than one-fifth of the RaCTs 
remain unpublished, raises this question of whether trials with positive results are more 
likely to be published than trials with a negative result [15-17]. We could not study this 
problem as detailed information is needed on the statistical significance between the trial 
arms. For most studies the EPAR did not provide the basic details of trial design and results 
in a uniform fashion, as was mentioned earlier [18]. Therefore, we analyzed the results of 
some of the unpublished RaCTs qualitatively. We found that the superiority trial with 
olopatadine had failed to show a difference in efficacy to levocabastine. 
Moreover, some unpublished studies have influenced the risk/benefit assessment of the 
registration authorities, resulting in a restrictive therapeutic indication. For amprenavir the 
results of the comparative study were reason to mention in the approved indication that in 
protease inhibitor naive HIV-patients, amprenavir is less effective than indinavir. The 
comparative studies of rosiglitazone and pioglitazone, compared to sub-optimal doses of 
glibenclamide, gave insufficient evidence of efficacy in mono-therapy in diabetes mellitus; 
only four years later, based on new comparative studies, this indication was accepted by the 
EMEA. It is interesting to note that, based on the same comparative study on rosiglitazone 
and placebo-controlled studies, in an earlier authorization the FDA, unlike the EMEA, 
accepted the use of both glitazones for the treatment of diabetes mellitus type II in mono-
therapy [13,19]. These examples show that publication of all available data from RaCTs 
that were reviewed in the context of the authorization process, is important for an evidence-
based assessment of  the position of a new medicine in therapy. 
 
When interpreting the results of this study, there are four limitations that have to be taken 
into account. Firstly, this analysis is restricted to new medicines studied during the 
premarketing period in randomized active control trials. In an earlier study we found that 
only 48% of the new medicines has been studied in the premarketing period in comparison 
with an existing medicine [20]. When the results of the present study are considered against 
this data, it means that for most new medicines very little comparative information is 
available at the moment of market authorization. Obviously, conducting RaCTs and making 
the results public through the scientific literature are two different systems. 
Secondly, we only included medicines that were centrally authorized in the EU. This choice 
was made because the assessment reports of these products are available in the public 
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domain. Until October 2005, there was no obligation to provide a public assessment report 
under the decentralized procedure. 
Thirdly, we were not able to evaluate whether the publicly available RaCT information was 
complete as the trials submitted for market approval are chosen by the applicant and all 
commercially confidential information is deleted from the EPAR [11]. However, 
pharmaceutical companies are likely to be the only sponsors for premarketing studies and 
they must incorporate all relevant studies into a marketing authorization application. 
Finally, as this analysis was restricted to peer reviewed publications we excluded alternate 
methods for dissemination of trial results such as abstracts/posters at scientific meetings 
and databases sponsored by pharmaceutical companies.   
 
The question is what needs to happen to improve, soon after market entry, the public 
availability of the information contained in main RaCTs. Firstly, improvements in the 
process of journal publication are an option, for example by reducing the duration of the 
peer-review process [21]. 
Secondly, time could also be gained by publishing articles electronically in advance. In our 
study, we found that only 5 % of the articles was published on-line prior to printed 
publication. 
Thirdly, some suggest that registration authorities should be enabled to require publication 
of every clinical trial submitted [9]. However, although these possible solutions would 
improve the current situation, they still mean a delay in publication with the consequence of 
less data available to make a decision on prescribing, guideline review or reimbursement at 
the moment of market entry. 
Therefore, in addition to peer reviewed publications and separated from the public clinical 
trial registry, we  strongly support initiatives to make public the results of the main 
premarketing clinical trials in public trial results databases [22,23]. However, to ensure the 
usefulness as reference for evidence-based decision-making and conducting systematic 
reviews, we feel that trial results databases should have to meet the same requirements as 
stated by the International Committee of Medical Journal Editors for an acceptable clinical 
trial registry [24,25]. The database must be electronically searchable and accessible to the 
public at no charge; it should  be open to all those who wish to register, it should be non-
profit-making, and it should  have a mechanism for ensuring the validity of the registration 
data. Moreover, the results should  be reported in a comprehensive and uniform format. To 
give health care professionals and regulators the opportunity to use the same information as 
registration authorities, we argue for a standardized public registration of the results as a 
condition for market authorization. 
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Is the urge of acquiring comparative treatment information exclusively a European feature? 
Surely this is not the case. Within the US, Canada and other health care systems also, 
demands are being made for more comparative evidence when more than one treatment 
option is available in order to support prescribing guidelines and reimbursement decisions 
[26]. It is difficult to control health care costs and guarantee access to necessary treatment 
possibilities in daily practice, particularly when they are expensive, without comparing 
medicines in terms of added value for patients and society.  
 
Although the added value of a new medicine may not be part of the formal market 
authorization process, either in Europe or in the US, there is no doubt about the great need 
to address both comparative safety and efficacy between medicinal products subsequent to 
market authorization [27-29]. Therefore, it is necessary to invest in studies that provide 
comparative evidence, but also to identify and develop incentives for building comparative 
information as soon as possible in the drug development process and to make the results of 
such comparisons as soon as possible available to the public domain. 
This study shows that about four out of five of such main RaCTs are published within two 
or three years after market authorization. However, we need to evaluate the impact of the 
information gap due to the unpublished RaCTs. Moreover, we need also to study the quality 
of the comparative information, both with regard to the choice of comparator and study 
design.  
Placebo controlled trials are commonly used in clinical drug development because they 
have important advantages; if patients are not harmed, such trials can ethically be carried 
out [3,5]. But that is not the end of the story. There is ample need for innovative and 
comparative learning on drug effects when the confirming route has already been paved in 
a significant way [30]. 
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Abstract 

Aims 
To evaluate the strength of comparative evidence of new medicines available at the moment 
of market authorization and used in a health technology assessment for advising clinical 
practice and supporting reimbursement decisions.  
 
Methods 
Information on comparative efficacy was obtained from public assessment reports on new 
medicines from the Health Care Insurance Board in the Netherlands. In order to analyse the 
strength of the evidence, evidence-based medicine (EBM) classifications for intervention 
studies were used, although these were adjusted for comparative research. 
 
Results 
For 19 (28%) of 69 new medicines it was not possible to form a clear opinion on 
comparative efficacy due the lack of data from clinical trials. In cases where an opinion was 
possible, for 8 (12%) medicines it was based on the highest evidence, a high-quality RaCT, 
and for 27 (39%) on the lowest evidence, the expert opinion.  
 
Conclusions 
More high-quality head-to-head trials, public access to all premarketing trials data and 
optimizing the use of adjusted indirect comparisons could ensure that assessments of 
comparative efficacy are based on a higher level of evidence. 
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Introduction 

The development of new medicines has important consequences for the quality and the cost 
of health care. As resources for health care are limited, choices must be made and rational 
choices need to be informed on the basis of evidence. International developments in the use 
of methodologies like health technology assessment (HTA), evidence-based medicine 
(EBM) and grading the quality of evidence (GRADE) points to strong political and clinical 
support for a rational decision-making process [1-4]. The assessment of medicines is a clear 
example of this, given the marketing authorization process and the use of cost-effectiveness 
analyses. 
 
New medicines are approved for entry onto the market if the benefit/risk profile has been 
shown to be favourable, i.e. the therapeutic efficacy has been sufficiently substantiated and 
the risks in terms of adverse effects are acceptable. Randomized controlled trials form the 
pivotal cornerstone for building evidence for assessing this balance. Placebo controlled 
trials are widely considered as the most robust evidence, as they measure the total 
pharmacological effect of the drug, the absolute efficacy [5]. However, faced with a new 
authorized medicine, health technology assessment organisations, doctors, formulary 
committees and reimbursement authorities are especially interested in the advantages and 
disadvantages of the new medicine compared with medicines already used in clinical 
practice for the same therapeutic indication [6]. For this purpose an optimal study design 
would be a randomized controlled trial of the new medicine with an existing medicine as 
control group, a so-called randomized active control trial (RaCT). Conducted as a 
premarketing trial to demonstrate the efficacy, RaCTs have the additional advantage of 
information about the comparative (relative) efficacy of the new medicine. 
 
In a previous study we found that one out of two new medicines had been studied in a 
premarketing RaCT and one-third of these studies had been published at the moment of 
market authorization [7]. This lack of comparative data on new medicines at the moment of 
market authorization greatly hampers the assessment of comparative efficacy on the basis 
of the most robust evidence. Nevertheless an assessment has to be made in a case of a 
submission for reimbursement or where there is a wish – or pressure is being exerted – to 
prescribe the new medicine. The best available evidence is used in the absence of a better 
scenario. An important question is how strong the data are in terms of the likelihood of 
bias. The current model of evidence-based medicine categorizes different types of evidence 
and ranks these according to the likelihood of bias [8]. 
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The aim of this study was to evaluate the strength of comparative evidence of new 
medicines available at the moment of market authorization and used in a health technology 
assessment for advising clinical practice and supporting reimbursement decisions.  
 

Methods 

Information about comparative efficacy 
For information about the assessment of comparative efficacy we analyzed the public 
assessment reports on the therapeutic value of new medicines as used by the Health Care 
Insurance Board in the Netherlands, a national health technology organisation [9].  
The evaluations are based on a comparison of drug properties (such as efficacy, safety, 
applicability, convenience and clinical experience) with other available and recommended 
treatment options [10]. Pharmaceutical manufacturers are invited to submit dossiers to 
support these evaluations. An independent committee of experts with members from a 
variety of backgrounds, including doctors, pharmacists, health economists, as well as 
advisers from different specific clinical specialisations, oversees the evaluations, resulting 
in opinions on the therapeutic value of a medicine to support reimbursement decisions and 
recommendations regarding drug prescribing.  
 
We selected all assessment reports of new medicines with a new active substance for which 
an application was submitted for an HTA evaluation within two years after a European 
market authorization was granted between 1999 and 2005. In a previous study on the 
availability of premarketing randomized active control trials (RaCTs), we analyzed the 
same cohort of new drug applications [7]. From the assessment reports we extracted the 
conclusions on differences in efficacy (more, similar, less or unclear) and the substantiating 
evidence. For this analysis we classified the conclusions into two main outlines: a clear 
opinion (more, similar or less) or no clear opinion (differences are unclear). For the 
medicines we made a distinction between medicines which were or were not studied in 
premarketing RaCTs. 
 
Hierarchy of evidence and analysis 
For addressing the question of how strong the evidence was on which the expert committee 
had to rely, we used one of the available evidence-based medicine classifications [11]. 
These classifications categorize different types of evidence and rank them according to the 
likelihood of bias. Several systems exist, which generally differ in choice of subdivisions of 
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the main levels [2,8]. The main levels of evidence for intervention studies are: at the highest 
level systematic reviews and high-quality randomized controlled trials, then randomized 
control trials of a lower quality (greater likelihood of bias), non-randomized trials, with 
expert opinions having the lowest level of evidence. For our analysis we used the same 
main levels, although they were adjusted to the specific evidence needed for the assessment 
of comparative efficacy. 
We therefore restricted the level of randomized trials to direct comparisons of the new 
medicine with the most appropriate comparator as the active control, and the level of non-
randomized trials to indirect comparisons. All trials with methodological limitations, such 
as open studies, we considered as RaCTs of a lower quality, despite obvious and 
understandable reasons for this limitation. We restricted indirect comparisons to adjusted 
indirect comparisons because different methodological studies show that these comparisons 
should be used when making indirect comparisons [12-14]. In this approach the comparison 
of both medicines of interest is adjusted by the results of their direct comparison with a 
common control group. In this way the strength of the original RCTs is still partially used, 
unlike with a direct comparison of the relevant single arms of the trials (naive indirect 
comparison). We regard other types of comparisons as expert opinion: the lowest evidence. 
Based on these considerations, we used the following hierarchy of evidence for 
comparative research (box). 
 

Box – Hierarchy of evidence for comparative research 
A. High-quality randomized active control trial (RaCT) or  
     a systematic review of RaCTs.  
B. Lower quality RaCT.  
C. Adjusted indirect comparison. 
D. Expert opinion. 

  
All studies including data on comparative efficacy were graded according to the above 
defined hierarchy of evidence for comparing treatments. The extraction of data on 
comparative efficacy and the grading of evidence were carried out independently by two 
members of the research team (JvL, NM). Differing results were discussed and solved by 
consensus. 
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Results 

We could identify 82 new medicines, authorized for the EU-market between 1999 and 
2005, for which an application was submitted for an HTA-evaluation within two years after 
authorization; 94% even within one year. For our analysis on comparative efficacy we 
excluded 13 new medicines as no eligible and labelled alternative medicine was available 
as comparative treatment. This was the case with most of the orphan drugs, but also 
medicines intended for diseases such as chronic diabetic ulcers or stress urinary 
incontinence which have few or no alternative pharmacological alternatives.  
For 69 medicines we analyzed the conclusions on comparative efficacy and the 
substantiating  evidence. Table 1 gives an overview of the medicines involved and the 
results of the analysis.  
 
For 19 (28%) new medicines it was not possible to form an opinion on comparative 
efficacy due the lack of data from clinical trials. In cases where a clear opinion (more, 
similar or less) was possible, for 8 (12%) medicines it was based on the highest evidence, a 
high-quality RaCT, and for 27 (39%) on the lowest evidence, the expert opinion.  
A premarketing comparative trial was available for 42 (61%) medicines; for 22 (52%) 
medicines the opinion on comparative efficacy was based on these studies. The 
comparative efficacy of one medicine was based on an  adjusted indirect comparison.  
 

Discussion 

This analysis shows that in 70% of the studied cases it was possible to form a clear opinion 
on the comparative efficacy (more, similar or less) of the new medicine. However, only for 
a few (12%) could the strength of the comparative data be ranked as high-quality. 
Especially the open study design was reason to qualify RaCTs as lower quality. In about 
40% of the evaluations the body of evidence was formed by only an expert opinion.  
 
Given the fact that, in theory, for all the new medicines studied, an alternative treatment 
was available at the time of the evaluation, a key question remains why this did not result in 
a better body of comparative evidence. Different explanations can be given. The most 
important reason was that in the premarketing phase 27 new medicines were not studied in 
comparison with an alternative treatment that was already being used in clinical practice. 
However, this analysis also makes it clear that not only the availability of  premarketing 
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RaCTs as such is important, but also the question of the accessibility to comparative data 
and the quality of the data. Given the fact that the assessments of the Health Care Insurance 
Board in the Netherlands, like other health technology organisations, have to rely on 
publicly available data, an important question is how accessible premarketing comparative 
information is [10]. Although public assessment reports, like the European Public 
Assessment Reports (EPARs), provide a very useful resource for acquiring summarized and 
extracted clinical information from the registration dossiers, access to the full data often 
remains limited for outside parties. Therefore, for 7 medicines (abacavir, amprenavir, 
emtricitabine, ivabradine, leflunomide, peginterferon alpha-2a, tipranavir) the evidence was 
classified as expert opinion, as the comparative studies with the right comparator were not 
accessible as a publication or an accepted manuscript. For seven other medicines an indirect 
comparison was made as the chosen comparator in the RaCT was not in line with the 
recommended standard treatment. Reasons for not conducting an indirect comparison are 
the preliminary data (this is frequently the case with market authorizations under 
exceptional circumstances [atazanavir, lopinavir]) and methodological limitations. As result 
it was not possible to form a clear opinion about comparative efficacy for 19 products (6 
with and 13 without an RaCT).  
 
In recent years various studies have shown that, in the absence of head-to-head trials, an 
adjusted indirect comparison is a welcome additional tool for the assessment of differences 
between medicines [15-17]. In our study we found that 21 (31%) of the assessments were 
based on indirect comparisons, only one of which was a publication of an adjusted indirect 
comparison[18]. The remainder of the indirect comparisons made by the expert committee 
were not carried out according to a fixed methodology. The significant importance of 
indirect comparisons in HTA evaluations would favour a more systematic approach. The 
further development of this methodology also provides possibilities for making these 
studies compulsory in relation to applying for inclusion in a reimbursement system. The 
increase in the number of systematic reviews of existing medicines and, in particular, of 
standard treatments, also presents the possibility of combining these results – in a follow-up 
study – with the results of the clinical studies of a new medicine in an indirect comparison. 
With respect to patient selection, clinical parameters, etc., the possibility of such a follow-
up step could be taken into account when setting up a premarketing clinical study. This is 
an important condition as, even in our analysis, methodological problems made an indirect 
comparison impossible for about 30% of the new medicines studied. Due to the fact that an 
adjusted indirect comparison is in any case cheaper and less time-consuming than a head-
to-head trial, it offers the possibility of bringing the assessment to a higher level. 
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In our analysis we limited ourselves to comparative efficacy. Other properties, such as 
comparative safety, applicability, convenience, are also important for assessing the position 
of a new medicine in therapy. Efficacy was chosen as it was the primary objective of the 
pivotal premarketing trials and the calculation of the power of the study is often based on 
this objective.   
 
The aim of the study was to provide a look at the way comparative efficacy has been 
assessed by a national HTA organisation at the moment a new medicine comes onto the 
market. Unlike upon market authorization, hardly any international requirements exist with 
respect to how manufacturers should provide data on comparative evidence. This study 
shows that, although at the time of the evaluation an alternative treatment was available for 
all the new medicines studied, the strength of the body of evidence on comparative efficacy 
thus far was rather limited. How can we get this situation to move in a better direction? 
In order to improve the quality of the assessment of comparative efficacy, manufacturers 
should have an interest in collecting comparative information during the development of a 
new medicine. Comparative data on a new medicine in a case where alternatives are 
available could be a condition for reimbursement. Results of head-to-head trials or at least 
of adjusted indirect comparisons should form part of a submission for reimbursement. In 
addition to this, we strongly support making the full data from all premarketing trials 
publicly available, and making this a condition to admission onto the market. Health 
technology organisations, doctors and reimbursement authorities should be given access to 
the same data as registration authorities in order to be able to properly assess the position of 
new medicines in therapy.  
 
This analysis shows that in 70% of the new medicines studied, premarketing data were 
available for a conclusion about comparative efficacy. However, only for a few (12%) of 
the applications could the body of evidence be ranked on the highest level and for about 
40% on the lowest level, the expert opinion. More high-quality head-to-head trials, public 
access to all premarketing trials data and optimizing the use of adjusted indirect 
comparisons could ensure that the assessment of comparative efficacy is based on a higher 
level of evidence. 
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General discussion 

We all are aware that most of our knowledge on the clinical effects of a new medicine at 
the moment of its market entry is limited. As no single study can answer all of the questions 
and insights relevant for therapy and as healthcare changes, the development of knowledge 
is at best termed as a continuous learning cycle [1,2].  
Clinical research on the clinical effects of medicines was presented in Chapter 1 as the Box 
with Studies on Benefits and Risks. We distinguished two dimensions in the development 
of the clinical research about efficacy and safety: the basic properties of every medicine 
(figure 1).  
 
 
Figure 1 - Box with Studies on Benefits and Risks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



chapter 5 - 130 

 
 
The dimension of reality gives more insight into the effects of use in daily practice 
(effectiveness, long-term safety) and the dimension of comparativeness provides insight 
into differences and similarities with other available treatments (comparative effectiveness 
and comparative long-term safety). During the life cycle of a medicine the Box gets filled 
with data of different types of clinical trials and registries. But what knowledge is needed 
and is available at market entry? 
 
Pharmacotherapy is about the use of medicines in patients.  The key questions are: what is 
the right medicine for a given patient, at what dose and with what form of guidance? In 
other words, pharmacotherapy is all about making choices with respect to medicines [3-5]. 
It is about the differences between medicines, and which product is the best one for a given 
patient. Knowledge on the absolute efficacy and safety is important, but on its own it is not 
enough to make an optimal choice.  
 
This thesis focuses on comparative information of new medicines at the moment of market 
authorization: availability, quality and usage. Until now, the literature has lacked 
quantitative data and specific analyses. Our studies are an attempt to fill this gap. In other 
words, what kind of comparative information is available at the bottom of the Box. The 
main findings are therefore presented and discussed in the light of their significance and the 
consequences for the assessment of new medicines.  
 

Combined findings thesis 

Main results 
For our analyses we selected new medicines with a new active substance that were 
authorized by the European Commission between 1999 and 2005, based on a positive 
opinion of the Committee for Medicinal Products for human Use (CHMP). For information 
about the premarketing main/pivotal randomized controlled trials (RaCTs), we used the 
European Public Assessment Reports (EPARs). 
We identified 122 new medicines in that period, of which 58 (48%) had been studied in 
comparison with an existing medicine.  A new mechanism of action was shown to be a 
limiting factor in providing comparative information (OR 3.37, 95% CI 1.50, 7.56). We 
found  that 15 (10%) RaCTs were set up with the aim of demonstrating a difference 
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(superiority study). Of the 122 new medicines, 13 (10%) demonstrated a statistically 
significant difference in efficacy in comparison with an existing medicine. 
In order to know whether new clinical trials after market approval could compensate for the 
lack of comparative information, we did a case-study on etanercept, one of the medicines 
without a premarketing RaCT. After ten years of etanercept use, we found 84 new 
randomized trials, 54 (64%) of which focussed on studies searching for new indications. 
The six head-to-head trials insufficiently answered the reasonable demands from clinical 
practice for more specific comparative information. 
 
Two distinctive characteristics of premarketing RaCTs are the choice of comparator and the 
assay sensitivity of the trial. We studied both characteristics as typical quality aspects of 
comparative trials. Trials with the most suitable comparator could be an important source of 
comparative information. For the 58 new medicines with RaCTs, we found that 47 (81%) 
were compared with the recommended standard treatment in at least one trial; in 71% of all 
RaCTs, the comparator was the same as the recommended standard treatment.  
Trials with the objective of demonstrating an equivalent or noninferior efficacy compared 
with the active control must have the ability to distinguish an effective medicine from an 
ineffective or less effective medicine (assay sensitivity); the comparator must therefore be 
effective in the setting of the comparative trial. Additional historical information on the 
superiority trial of the comparator is needed when designing and reporting a comparative 
trial. In an open letter to the regulatory authorities, we drew attention to the problems we 
experienced interpreting the public data of noninferiority and equivalence trials, as these 
trials provide insufficient additional information on the comparator in public sources of 
information on these trials, such as publications and your assessment reports.  
 
Because most of the premarketing RaCTs were not published at the moment of market 
authorization, we determined the time-lag between market authorization and peer-reviewed 
publication. With a follow-up period of at least three years, this analysis was restricted to 
medicines authorized between 1999 and 2003. One year after market authorization, 59% 
had been published, after two years 78% and after three years 83%. After that period most 
of the RaCTs remained unpublished. In some cases these studies were of unmistakable 
public interest as they had influenced the benefit-risk assessment by the registration 
authorities. After market approval, decisions have to be made on reimbursement of the new 
medicines and their inclusion in clinical guidelines. For 50 (72%) of the new medicines 
studied, sufficient premarketing data were available for a conclusion about comparative 
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efficacy. However, for only a few (12%) of the applications the body of evidence  could be 
ranked at the highest level and for about 40% at the lowest level: the “expert opinion”.  
 
Conclusions  
Which conclusions can be drawn from the combined results of these studies?  
First the good news. In the premarketing phase, about one out of two new medicines has 
been studied in a comparative clinical trial and for four out of five medicines a comparison 
has been made with the recommended standard treatment for the therapeutic indication for 
which the new medicine was studied. For most of these new medicines this is a good 
starting point for an assessment of their position in therapy. However, a relevant bottleneck 
will be accessibility to the full data of the study, either as a publication or at least as an 
accepted manuscript. 
The bad news is that only about a third of the comparative trials had been published at the 
moment of market authorization. Over time, most of the trials are published subsequent to 
market entry, however, a delay of two or three years represents an obstacle to optimal 
decision-making on prescribing and reimbursement at the moment when the need is 
greatest.  
 
The medicines without a randomized active control trial include most of the new products 
with a new mechanism of action. This is unfortunate because in clinical practice 
comparative information is badly needed for this type of new medicine. As a new working 
mechanism is involved, expectations are that these can be used to treat patients who – up 
till that moment in time – had responded insufficiently to existing medication or suffered 
too many side effects. Comparative studies could clarify new options for treatment.  
Furthermore, we conclude that in practice, in cases where there is a lack of (adequate) 
comparative trials, an attempt will be made to assess comparative efficacy on the basis of 
indirect comparison. However, most of these comparisons are not carried out according to a 
fixed methodology of adjusted indirect comparison.  
 
Finally we note that generally most of the premarketing studies do not focus on profiling 
the new product. This is not to be expected of new medicines in this part of their life cycle, 
as the focus of the research is to demonstrate a favourable absolute efficacy and safety and 
a favourable benefit/risk ratio, and noninferiority or equivalence studies suffice for that 
objective. However, for this type of studies we found that information is lacking that 
verifies the quality of crucial topics such as assay sensitivity. Though the goal of 
developing new medicines should be to improve treatment, this is not always apparent from 
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the objectives and outcomes of premarketing research. Improved efficacy  had been 
demonstrated for one out of ten new medicines only.   
Summarised, at the moment of market entry, for about four out of ten medicines the bottom 
half of the Box is filled with the results of comparative trials, which generally make use of 
the right comparator, however, in most cases not with the objective of demonstrating 
differences, but of demonstrating efficacy. 
  

Meaning of the results: comparisons needed 

What is the meaning of these results for future premarketing clinical research on new 
medicines and their assessment with respect to prescription and reimbursement?. 
Research into the development of new medicines focuses primarily on market authorization 
and therefore on the stipulated requirements presented in the official guidelines. However, 
in recent years market authorization no longer forms a guarantee that the product will 
actually be prescribed and used. Decisions on the prescription and reimbursement of new 
medicines depend increasingly on proven added value and decisions on their cost-
effectiveness [6-9]. This means that comparative research will have to gain a more 
prominent position during the development of a new medicine. Above all it benefits the 
optimal use of new innovations in pharmacotherapy. More incentives are needed in order to 
obtain more adequate comparative information based on clinical research and to realize 
better access to the full data of premarketing trials. It clearly carries a good deal more 
weight when health authorities use economic arguments to achieve this goal. We therefore 
propose that the reimbursement of a new medicine should depend of the availability of 
adequate comparative information: a randomized active control trial with the right 
comparator or an indirect adjusted comparison if there are plausible and consequential 
reasons for not carrying out a direct comparison. An important condition to achieving 
regulatory pressure is close co-operation between the reimbursement authorities within the 
European Union for stipulating uniform requirements for their decisions.  
 
 
Comparative research: hurdle or serving progress?  

We are aware that such proposals will encounter resistance, as obligations are often 
perceived as a hurdle [6]. However, experience teaches us that we should also regard this as 
a way of improving the quality of decision-making. In this connection it is interesting to 
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take a backward glance at history and the development of market authorization [10]. In the 
nineteen-fifties there was a growing realisation in many Western countries that the 
marketing of medicines was in need of greater government control in order to protect public 
health. Up till then, every manufacturer could start marketing any product with a medical 
claim. An important trigger that brought this development into overdrive was the Softenon 
drama. Thousands of deformed children were born of mothers who had taken the sleeping 
pill thalidomide during pregnancy. This incident led to the creation of all sorts of national  
committees for assessing market authorization on the basis of the criteria quality, safety and 
efficacy. Many years later this led, among other things, to a growing centralisation of 
assessment within the EU in order to deal with internal trade barriers to commercial 
products, including medicines. The method of assessment used is essentially unaltered, 
though it has been adjusted according to scientific developments in research methodology, 
statistics, clinical pharmacology, pharmacotherapy, etc. The result of this process of 
development in market regulation is that nowadays we have high-quality, safe and effective 
medicines.  
 
During recent decades, on national levels a development has been towards a greater role for 
government in the use of medicines for health care, though now based on the necessity of 
controlling costs. This is obviously imperative to guarantee proper health care for all 
citizens. This development was provoked in particular by the higher prices of new 
medicines. However, the increase in costs applies not only to medicines but also to other 
health care technologies. Improved insight into similarities and differences between health 
care technologies is of essential importance for health care policy in many Western 
countries. This also explains the development in these countries of health technology 
organisations, reimbursement systems, and, in practice, promotion or the compulsory made 
use of formularies and guidelines, etc. 
 
Just as it was the need of a favourable benefit /risk ratio that triggered important alterations 
to the system in the past, the need of greater value for money has also triggered alterations 
in the system, so that greater account is being taken of cost-effectiveness. In order to 
improve the quality of assessments of new medicines for this purpose, carrying out 
premarketing comparative studies should be obligatory, just as in the past efficacy and 
safety studies were made obligatory for market authorization. 
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More and better premarketing comparative research  
 
More new medicines studied in an randomized active control trial and more studies with the 
objective of demonstrating differences will increase the strengths of the evidence used for 
assessing the position of new medicines in therapy [11-15]. Comparative research in service 
of the progress in pharmacotherapy. 
The results of our studies point to the interest in more and better studies on the quality of 
cost-effectiveness analyses. In many Western countries cost-effectiveness analyses play an 
important role in reimbursement decisions. As these economical analyses are always based 
on a comparison between different treatments, adequate comparative clinical data are 
crucial for the reliability of these studies [16-18]. The quality of cost-effectiveness analyses 
can only be as good as that of the trials on which they are based [19]. We doubt whether the 
strongest evidence of comparative information is always available for cost-effectiveness 
evaluations. In view of the importance of comparative studies for cost-effectiveness 
research, we would have expected our study to find more active controlled trials over the 
years. Our study did not disclose such a trend. Moreover, we found far fewer active control 
trials involving new medicines with a new mechanism of action. Because expectations 
regarding the therapeutic advantages of this type of medicines are high, as also are prices, 
one should expect precisely these medicines to be the subject of comparative studies 
underpinning the clinical data in a cost-effectiveness evaluation.  
 
The need of comparative information plays also a role in the international discussion on 
reforming market authorization [20,21]. Some argue that failing to require comparative 
studies as part of the approval process leaves us with no means of ensuring that that they 
will ever be conducted; with the inevitable result that they are usually not [22]. Our case-
study with etanercept supports this view. Ten years after first being expressed in the 
editorial of an authoritative medical journal, the desire from clinical practice for certain 
comparative studies remains unsatisfied. However, for the product in question, etanercept, 
the lack of such information has not prevented it from obtaining an important position in 
the treatment of rheumatoid arthritis. The significance of its new mechanism of action– not 
only for the treatment of rheumatic arthritis, but possibly also for other auto-immune 
diseases – resulted in research priorities going elsewhere. This inevitably leads to a reduced 
need of comparative research because where comparative trials are lacking, in clinical 
practice, implicitly and explicitly, assessments will be made based on experience or on 
indirect comparisons. However, the strength of this type of evidence is lower than that of a 
randomized active control trial. 
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Better access to full data of premarketing trials 
 
A second proposal relates to the accessibility of data on premarketing research in order to 
get insight in the design and conduct of the trial and the quality of the results. To assess the 
usefulness of these studies for prescribing and reimbursement decisions, the full data of 
these trials should be publicly available. Failing to publish the results of clinical trials 
substantially limits the possibility of making an evidence-based assessment of a new 
medicine and conducting systematic reviews [23]. 
 
Given the fact that health technology assessment organisations, doctors and reimbursement 
authorities usually have to rely on publicly available data for their assessments and 
decision-making [7,24], an important question is how accessible such comparative 
information is. In our analysis we used the European Public Assessment Reports (EPARs) 
for information on main/pivotal trials. Although these public assessment reports provide a 
very useful resource for acquiring summarized and extracted clinical information from the 
registration dossiers, access to the full data often remains limited for outside parties. They 
have to rely on peer-reviewed publication of these premarketing trials. In general, scientific 
research should always be published [25,26], but research and publication are two separate 
entities, each with its own interests and rules. This partly explains the “publication gap” 
found in our study. For this reason we recommend that the results of all clinical studies that 
are part of procedures for market entry are included in a “trial results database”, as a 
condition for granting market authorization. The significance of these studies for society is 
so great that all the data of these studies should be made accessible not only to registration 
authorities, but also to health care professionals, policy-makers and patients. The initiative 
for this could be taken by the FDA and the EMEA, united in the ICH. We feel that, in order 
to ensure the usefulness of trial results databases as a reference for evidence-based 
decision-making and conducting systematic reviews, they must be expected to meet the 
same requirements that are stipulated by the International Committee of Medical Journal 
Editors for an acceptable clinical trial registry [27,28]. The database must be open to 
electronic search and accessible to the public free of charge; it should be open to all who 
wish to register, it should be non-profit-making, and it should have a mechanism for 
ensuring the validity of the registration data. Moreover, the results should be reported in a 
comprehensive and uniform format. In order to give health care professionals, policy-
makers and patients the opportunity of using the same information as regulatory authorities, 
we argue for a standardized public registration of the results of trials as a condition for 
market authorization.  
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Consequences of proposals 

We are aware that proposing more and better comparative studies is easier said than done. 
However, these proposals are not a new phenomenon. During recent years there has been a 
great deal of discussion about the necessity of reforming the system of market authorization 
[20,21]. In this context, one of the limitations in the present system that is constantly 
referred to is the lack of data from comparative medicinal research [14,29]. Thoughts often 
go out to solutions involving the phased authorization of medicines with obligations for 
further research during this period. A follow-up to this are the discussions taking place 
regarding the desirability of linking phased authorization to conditional reimbursement 
[30]. Furthermore, as figure 1 illustrates extensive post-marketing studies are necessary in 
order to actually obtain insight into (comparative) effectiveness and safety [31-34]. The 
importance of developing our knowledge on this matter is clearly illustrated by recent 
initiatives in the USA on the $1.1 billion plan to support comparative effectiveness research 
[35-37]. The continually rising costs of developing new medicines, partly due to the 
requirements of the registration authorities, also demand that these requirements are subject 
to a critical analysis [38]. The extra studies we are currently proposing will not be regarded 
as a possibility for economising in this area. 
 
However, the results of our study do raise a fundamental question that needs to be 
addressed within the framework of the above-mentioned discussions. Henceforth, in studies 
that focus on demonstrating the efficacy of a new medicine, why not make superiority 
studies with an active control, instead of with a placebo, the point of departure. Just as with 
a placebo-controlled study, internal validity is not open to dispute [39], in addition to which 
answers would be provided to the question of both efficacy and comparative efficacy. 
Placebo studies are only indicated if no alternative active product is available for the 
indication being studied. The need for more and better comparative research is important 
enough to be given serious consideration in discussions on reforming the requirements for 
market authorization.  
 

Limitations of the thesis 

It should be noted that our analysis is based on information available at the moment of 
market authorization of medicinal products regulated through the EU centralized procedure. 
In making this choice, we had to take certain limitations into account. We limited the 
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choice to new authorizations under the EU centralized procedure only because these 
assessment reports are public. Until October 2005, under the decentralized procedure there 
was no obligation to provide a public assessment report for new products. Marketing 
authorizations were also granted under the decentralized procedure during the same period 
in which our study was carried out; for example, in the Netherlands 49 medicines with a 
new active substance. Although the centralized procedure is compulsory for 
biotechnological products and orphan drugs, we expect the number of drugs with an RaCT 
to be lower under the centralized than under the decentralized procedure.  
The most important source of information on premarketing trials were the EPARs of the 
various products. The EPAR provides insight into which clinical trials are submitted by the 
industry. The scientific discussion of the Committee for Medicinal Products for Human Use 
(CHMP) is informative as it provides not only a description of the design and the results of 
the studies, but also weighted information about the significance of the published data. 
Nevertheless, a disadvantage of the EPAR is the variable quality of the description of 
studies [40]. This applies in particular to the medicines at the start of our study. Uniformity 
has clearly improved over the course of time. However a further analysis of publication bias 
in the study regarding the publication  gap was therefore not possible. 
 

Finally 

The studies in this thesis are about pharmacotherapy, the treatment of patients with 
medicines: the key questions what is therapeutically needed and justifiable in view of 
provisions in force and the choices that have been made. Costs can play a role in the final 
choice of a medicine, but this issue is not the field of attention of pharmacotherapy. 
The purpose of the studies in this thesis is to shed light on the issue of adequate 
comparative information at a crucial moment in the life cycle of a new medicine: their entry 
into the dynamic world of clinical practice. Comparative information will help to guide 
newcomers, that per definition always will be unfinished upon entry in their life cycle, in 
finding their position in the treatment of patients, a privileged one if the evidence dictates 
so. We hope and advocate that this information will be in the future an integral part of the 
objectives of premarketing clinical research. 
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Summary 

In order to choose the right medicine when treating patients, the prescriber must have 
insight into the differences between medicines intended for treatment of the same disorder. 
That insight is obtained from studies in which these products have been compared  with one 
another. 
However, pharmaceutical companies are under no obligation to carry out comparative 
research with other medicines in order to obtain market authorization. All that is required is 
proof that the new product is efficacious and safe and that the benefit/risk profile has been 
shown to be favourable. The best evidence for this purpose is provided by studies in which 
the new product is compared with a placebo.  
Nevertheless, there is a great need of results from comparative clinical research. There are 
many reasons for this. The range of products from which a choice has to be made is still 
increasing. Insight into added value is extra important due to the high prices of new 
medicines (value for money). In addition to this, during recent years the quality of the 
evidence in the process of making a choice (evidence-based medicine) is expected to meet 
stringent demands.  
 
The lack of outcomes of comparative research upon the introduction of a new medicine is 
regarded as an important problem, and with good reason. However, statistics on the nature 
and extent of this problem are scarce. 
The aim of this thesis is to shed light upon this problem by carrying out an evaluation of the 
availability, quality and the use of the comparative information on new medicines at the 
moment of market entry.  
 
This thesis has five main chapters. In the first four we explain the problem and present our 
studies, which leads to the conclusion that is reached in chapter five. The following is a 
short explanation per section.  
 
Chapter 1 
In the first chapter we provide a general overview of the development of knowledge on the 
clinical effects of new medicines; we also explain the role played by comparative research 
and lastly we describe the objective and outline of this thesis.  
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Chapter 2 
In the second chapter we focus on the availability of comparative information.  
 
Chapter 2.1 describes our research into the number of new medicines studied, in the period 
prior to market entry, in a direct comparison with other medicines that were already 
available. For our research we selected all new medicines with a new active substance that 
were assessed for market authorization in the European Union (EU) between 1999 and 
2005; new diagnostics and vaccines were excluded. For information on these medicines we 
used the public assessment reports (EPARs) of the Committee for Medicinal Products for 
Human Use (CHMP), the scientific committee of the European agency for the assessment 
of medicines (EMEA). We selected studies referred to in the EPAR as the most important 
randomized trials with an active control group (RaCT). During this period 122 medicines 
with a new active substance were granted market entry, 58 of which (48%) were studied in 
an RaCT. We found that 56 new medicines also had a new way of exerting their effect. This 
property turned out to be a limiting factor in the availability of RaCTs.  
 
As the aim of developing new medicines is to improve the treatment of patients, we 
investigated for how many products sufficient information was available to be able to speak 
of improved efficacy. The study and the results are reproduced in chapter 2.2. This analysis 
reveals that 15 (10%) RaCTs of the new medicines authorized for marketing in the EU in 
the period 1999-2005 were set up with the aim of demonstrating a difference (superiority 
study). Of the 122 new medicines, 13 (10%) demonstrated a statistically significant 
difference in efficacy in comparison with an existing medicine. This does not necessarily 
mean that these medicines were actually an improvement for treatment. Apart from 
efficacy, the evaluation will always have to involved other properties, such as safety; 
furthermore, the improved efficacy must be seen within the contest of the study set-up (type 
of patient, choice of comparative product) and particularly, in the long run, the clinical 
relevance of the outcomes of the study. The analysis shows that a critical evaluation of the 
results of comparative research is required in order to determine the specific place of a 
medicine in treatment. 
 
In chapter 2.3 we describe the study in which we examined whether the lack of comparative 
information at the moment of market entry is subsequently compensated with new research. 
This was studied for the medicine etanercept. The introduction of this product onto the 
market at the end of 1998 was discussed in the literature as an important new possibility for 
treating patients with rheumatoid arthritis. The emphatic comment was made regarding the 
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need of comparative research with other products (infliximab, combination DMARDs), as 
such studies were lacking at the time. In the 10-year period after its introduction, 84 
randomized studies were conducted with etanercept, 6 of which were comparative studies 
involving the approved indications. However, this is insufficient to satisfy the specific 
requirement of comparative information. Furthermore, the study shows that 54 (64%) trials 
focused on widening the use of etanercept to include new therapeutic indications, both 
approved and not (yet) approved. 
 
Chapter 3 
The third chapter discusses the quality of the comparative information. Particular attention 
is given to two characteristic properties of comparative studies, the choice of comparative 
product and the assay sensitivity, the ability to distinguish an effective medicine from one 
that is less effective or ineffective. 
 
Chapter 3.1 is a description of the study in which we examine the extent to which the 
choice of comparator is in line with  the standard treatment recommended in practice for the 
indication for which the efficacy of the new product was being studied. The right choice is 
important not only for demonstrating efficacy and safety but also for determining the new 
product’s place in treatment. However, making a choice is hampered because the standard 
treatment can vary depending on place and time. What was the best choice at the start of the 
study may have been superseded at the moment of market entry on the basis of new 
insights, which furthermore can differ per country and even locally.  
For this study we used the RaCTs (N= 153) from the study described in chapter 2.1. For the 
choice of recommended standard treatments, use was made of the annual editions of the 
Farmacotherapeutisch Kompas, a Dutch pharmacotherapy reference manual. We compared 
the control groups in the RaCTs with the recommended standard treatment at two different 
moments, the year in which the product was granted market entry, and three years earlier, 
the supposed moment of setting up the comparative study. This analysis shows that at the 
moment of market entry, the active control group is in line (the same active 
substance/therapeutic class and dosage) with the recommended standard treatment in 108 
(71%) of the RaCTs, and that 41 (81%) new medicines were subjected to such a 
comparison in at least one study. In cases where there was a difference, it did not involve a 
different recommended standard treatment three years earlier.  
 
Chapter 3.2 takes the form of an open letter to the registration authorities, in which we 
asked for attention to be paid to greater transparency on the role played by superiority 
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studies carried out with the comparator in the past when setting up equivalence and non-
inferiority studies of new medicines. In these studies the efficacy of the new medicine is 
demonstrated by proving – according to a fixed pre-determined margin – that it is 
equivalent to, or in any case not worse than, another effective medicine. One condition is 
that this comparator really is effective in the setting of the study with the new product. This 
can be realised by adding a placebo group or by setting up the new study based on the so-
called constancy assumption. This is the assumption that the superiority of the comparator, 
as demonstrated in previous studies, is retained in the setting of the equivalence or non-
inferiority study. This means that a number of critical design characteristics of the these 
studies must correspond with the superiority studies of the comparative product. The 
outcomes of these studies are also important for determining a clinically acceptable margin 
of equivalence or non-inferiority. The information over these studies in the EPARs and 
possible publications on the new medicines were analysed with this in mind, as described in 
Chapter 2.1. We found 83 (54%) RaCTs that were set up as equivalence or non-inferiority 
study; 24 (29%) RaCTs had actually been published at the moment of market entry. The 
size of the margin was described in most of the documentation. However, only five studies 
referred to a study that substantiated the choice. Furthermore, the description of the design 
and conduct of the studies pays almost no attention to the constancy assumption. In only 
two studies is attention given to the equivalence of the groups of patients. As this raises the 
question of whether the therapeutic and methodological requirements on the design and 
conduct of these studies can actually be realised in practice, a further analysis was done into 
the practical possibility of actually using the study design of the superiority studies with the 
comparator in order to be able to guarantee the constancy assumption. As 60% of the 
comparators used had been on the market for more than 10 years, half of them even for 
more than 25 years, it is possible that dated study designs would have to be used, and 
actually were used.  
 
Chapter 4 
The fourth chapter is about use of the results of comparative research in the assessment of 
medicines.  
 
In chapter 4.1 we describe the study into the publication of the RaCTs used for market 
authorization. A publication in a peer-reviewed journal is important because it means that 
the full data of the study, tested according to scientific and ethical norms, are publicly 
available and can be verified, which means that they can be used in an evidence-based 
assessment of a product’s place within therapy. We determined the time-lag between the 
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moment of market authorization and the moment of publication in order to investigate 
which RaCTs from the EPAR were published. We also drew a comparison between 
unpublished RaCTs and published RaCTs in relation to the therapeutic relevance of the 
study. Between 1999 and 2003, 42 new medicines were granted market entry partly on the 
basis of an RaCT. Less than one-third (28%) of the 116 RaCTs had been published at the 
moment of market entry, after one year 59%, after two years 78% and after three years 
83%. Almost one-fifth of the RaCTs remained unpublished. 85% of the unpublished RaCTs 
contain therapeutic information that could be relevant. For example, for five products these 
were the only comparative studies.  
 
In chapter 4.2 we analyse the assessments of the comparative efficacy of new medicines 
that were carried out in order to form an opinion on their prescription and reimbursement. 
We studied the robustness of the evidence according to the hierarchy of evidence, as used 
where “evidence-based medicine” is applied to intervention studies, but adjusted in keeping 
with the questions regarding comparative efficacy. This means that the most robust 
evidence is a properly conducted RaCT  using the standard treatment for comparison, next 
in line are other RaCTs, then adjusted indirect comparisons and finally, the last category of 
evidence: the opinions of experts. For the assessments of the comparative efficacy of new 
medicines we used reports from the College voor zorgverzekeringen on medicines 
authorized during the period 1999-2004, for which inclusion in the reimbursement system 
was requested within two years after market authorization. 69 products were eligible for the 
analysis. For 19 (28%) products it was impossible to form a clear opinion over any 
difference in efficacy compared with the standard treatment. It was possible to form an 
opinion over more, less or equal efficacy, for 8 (12%) products, based on the highest level  
of evidence (RaCT in comparison with the standard treatment) and for 27 (39%) products, 
based on the least robust evidence (the opinions of experts). An adjusted indirect 
comparison was used for the assessment of one of the 27 new medicines without an RaCT. 
 
Chapter 5 
In the fifth chapter we draw conclusions about the outcomes of the various studies and 
discuss in detail the consequences for the assessment of new medicines 
 
To summarize, we conclude that, during the period prior to market entry, about half of the 
new medicines were studied in comparison with an existing medicine; the recommended 
standard treatment was used for four out of every five new products. For most of these new 
medicines, this provides a good point of departure for assessing their place within 
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treatment. There are, however, a number of bottlenecks. Only one-third of the comparative 
studies had been published at the moment of market entry. This means that not all data are 
public and verifiable. Though the number of publications does increase over the course of 
time, a delay of two or three years does present a problem, because at the moment of 
market entry good decision-making is also needed on reimbursement and the place of a new 
medicine in treatment. Furthermore, we found that a great deal of comparative research 
does not focus on demonstrating differences, but on demonstrating a lack of differences. 
Only one in ten comparative studies was set up as a superiority study. Furthermore, in a 
case of equivalence or non-inferiority, additional information is required in order to be 
better able to assess the value of these studies. 
 
More comparative research should also be carried out as well, certainly in the case of a new 
medicine with a new mechanism of action. Research shows a reduced probability that 
comparative studies will be done for this type of new medicine, whilst for these medicines 
there is a greater need of such information, because of the high expectations of an 
improvement in treatment and the pressure to get them reimbursed is enormous.  
Lastly, we found that the lack of comparative research and the limitations of the existing 
research often force us, when determining the position of new medicines, to put up with a 
complete lack of evidence or with the lowest level of evidence. More adjusted indirect 
comparisons provide a possibility of improving the level of evidence where no direct 
comparison is available. 
 
These bottlenecks and problems can partly be explained by the fact that all research in the 
period prior to market entry focuses on fulfilling the requirements for admission onto the 
market, which does not require compulsory comparative research. However, now that it has 
become clear that market authorization is no longer a guarantee for use in practice, research 
will increasingly have to focus on the studies that are needed for decision-making on 
prescribing and reimbursement. This will increase the desire – or dare we say demand – for 
more comparative research in order to substantiate the specific advantages of a new 
medicine. It is important that this research is not regarded as a new hurdle that needs to be 
cleared in order to obtain admission onto the market, but as a progress-serving tool in the 
better treatment of patients. Both health care workers and patients would vigorously 
emphasise this. In order to stimulate this research, there should be a financial incentive for 
companies to carry it out. There are proposals to allow the reimbursement of new medicines 
to depend on the availability of comparative research or an adjusted indirect comparison if 
there are weighty arguments for failing to conduct a direct comparison. An important 
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condition to this is close co-operation about such a joint requirement between the 
reimbursement authorities within the EU. 
Furthermore, we suggest that, as a condition for market entry, all data on the registration 
research of new medicines should be available in public databases of trial results. The 
social and scientific importance of these studies for the use of new medicines is so great 
that all health care workers, patients and policy-makers should be given the opportunity of 
accessibility to the same data as the registration authorities. 
 
Lastly: though new medicines have been subjected to extensive research when they are 
granted market entry, paradoxically enough, at that moment there are still significant gaps 
in our knowledge which hamper prescribing them properly. Research is necessary in order 
to demonstrate efficacy and safety, but for the moment we are forced to base our insight 
into differences with existing products on indirect comparisons, clinical experience and trial 
and error. When designing  future premarketing studies, clinical research should better 
anticipate the demand for more comparative research at the moment of market entry, as this 
is in the interests of making the right choices in medicines when treating patients.  
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Samenvatting 

Om goede geneesmiddelenkeuzes te maken bij de behandeling van patiënten is het 
noodzakelijk voor de voorschrijver om inzicht te hebben in de verschillen tussen 
geneesmiddelen bestemd voor de behandeling van dezelfde aandoening. Dat inzicht wordt 
verkregen uit onderzoeken waarbij deze middelen met elkaar worden vergeleken. 
Om met een geneesmiddel tot de markt te worden toegelaten is er echter geen verplichting 
voor de geneesmiddelenfabrikant om vergelijkend onderzoek met andere geneesmiddelen 
uit te voeren. Daarvoor is enkel noodzakelijk dat het nieuwe middel werkzaam is en veilig 
en dat de voordelen groter zijn dan de risico’s. Onderzoeken waarbij het nieuwe 
geneesmiddel wordt vergeleken met een placebo leveren daartoe in eerste aanleg het beste 
bewijs.  
 
De behoefte aan resultaten van vergelijkend klinisch onderzoek is echter wel groot. 
Daarvoor zijn meerdere redenen. Het aantal middelen waaruit een keuze kan worden 
gemaakt neemt toe. Door de hoge prijzen van nieuwe geneesmiddelen wordt inzicht in de 
meerwaarde extra belangrijk (“value for money”). Daarnaast worden de afgelopen jaren 
hogere eisen gesteld aan de kwaliteit van de bewijslast in het keuzeproces (“evidence-based 
medicine”).  
 
Het ontbreken van uitkomsten van vergelijkend onderzoek bij de introductie van een nieuw 
geneesmiddel wordt met recht en reden beschouwd als een belangrijk probleem. Cijfers 
over de aard en de omvang van dit probleem zijn echter schaars. 
Doel van dit proefschrift is dit probleem verhelderen door een evaluatie uit te voeren van de 
beschikbaarheid, kwaliteit en het gebruik van vergelijkende informatie over nieuwe 
geneesmiddelen op het moment van hun toelating tot de markt.  
 
Dit proefschrift bestaat uit vijf hoofdstukken. In de eerste vier hoofdstukken zetten we de 
probleemstelling en de onderzoeken uiteen om in hoofdstuk vijf tot de conclusie te komen. 
Hieronder een korte toelichting per hoofdstuk.  
 
Hoofdstuk 1 
In het eerste hoofdstuk geven we een algemeen overzicht van de ontwikkeling van de 
kennis over de werking en bijwerking van nieuwe geneesmiddelen; verder lichten we de rol 
van het vergelijkende onderzoek daarbij toe en tot slot omschrijven we het doel en de opzet 
van dit proefschrift.  
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Hoofdstuk 2 
Hoofdstuk twee bespreekt de beschikbaarheid van vergelijkende informatie.  
 
In 2.1 beschrijven we het onderzoek naar de hoeveelheid nieuwe geneesmiddelen, die in de 
periode voor toelating tot de markt, zijn bestudeerd in een directe vergelijking met andere al 
beschikbare geneesmiddelen. Voor het onderzoek selecteerden we alle nieuwe 
geneesmiddelen met een nieuwe werkzame stof die tussen 1999 en 2005 zijn beoordeeld 
voor toelating tot de markt van de Europese Unie (EU); uitgezonderd nieuwe diagnostica en 
vaccins. Voor informatie over deze geneesmiddelen gebruikten we de openbare 
beoordelingsrapporten (EPARs) van de Committee for Medicinal Products for Human Use 
(CHMP), de wetenschappelijke commissie van het Europese agentschap voor de 
geneesmiddelenbeoordeling (EMEA). We selecteerden studies die in de EPAR werden 
aangeduid als de belangrijkste gerandomiseerde trials met een actieve controle groep 
(RaCT). Gedurende die periode zijn 122 geneesmiddelen met een nieuwe werkzame stof 
toegelaten tot de markt, waarvan er 58 (48%) waren onderzocht in een RaCT. We vonden 
dat 56 nieuwe middelen ook beschikten over een nieuwe manier waarop ze hun werking 
uitoefenen. De kans dat dan ook een RaCT beschikbaar is bleek geringer.  
 
Omdat het doel van de ontwikkeling van nieuwe geneesmiddelen is ‘een verbetering van de 
behandeling van patiënten’, hebben we nader onderzocht bij hoeveel middelen voldoende 
informatie beschikbaar was om te kunnen spreken van een verbetering van de 
werkzaamheid. Het onderzoek en de resultaten hebben we opgenomen in 2.2. Uit deze 
analyse blijkt dat 15 (10%) RaCTs van de nieuwe middelen toegelaten tot de EU-markt in 
de periode 1999-2005, waren opgezet met als doel het aantonen van een verschil 
(superioriteit studie). Van de 122 nieuwe geneesmiddelen blijkt bij 13 (10%) sprake van 
een statistisch significant verschil in werkzaamheid in vergelijking met een ander 
geneesmiddel. Of deze middelen uiteindelijk ook een aanwinst zijn voor de behandeling 
staat niet bij voorbaat vast. Naast werkzaamheid zullen ook andere eigenschappen zoals 
veiligheid in de evaluatie moeten worden betrokken, bovendien moet de verbeterde 
werkzaamheid gezien worden in de context van de opzet van het onderzoek (type patiënt, 
keuze vergelijkend middel) en uiteindelijk vooral de klinische relevantie van de uitkomsten 
van het onderzoek. De analyse laat zien dat een kritische evaluatie van de resultaten van 
vergelijkend onderzoek noodzakelijk is om de specifieke plaats van het middel in de 
behandeling vast te stellen.  
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In 2.3 beschrijven we het onderzoek, waarin we nagaan of het gebrek aan vergelijkende 
informatie op het moment van toelating tot de markt, nog wordt goed gemaakt met nieuw 
onderzoek daarna. Dat onderzochten we voor het geneesmiddel etanercept. De introductie 
van dit middel op de markt eind 1998, werd in de literatuur besproken als een nieuwe 
belangrijke mogelijkheid om patiënten met reumatoïde artritis beter te behandelen. Daarbij 
werd nadrukkelijk aangetekend dat er behoefte was aan vergelijkend onderzoek met andere 
middelen (infliximab, combinatie DMARDs), omdat deze studies vooralsnog ontbraken. In 
de periode van 10 jaar na introductie, zijn er 84 gerandomiseerde studies uitgevoerd met 
etanercept, waarvan 6 vergelijkende studies bij de geregistreerde indicaties. Deze studies 
zijn echter onvoldoende om aan de gerichte behoefte aan vergelijkende informatie te 
voldoen. Uit het onderzoek blijkt voorts dat 54 (64%) van de trials waren gericht 
uitbreiding van de toepassing van etanercept bij nieuwe inmiddels geregistreerde of nog 
niet geregistreerde indicaties. 
 
Hoofdstuk 3 
Het derde hoofdstuk gaat over de kwaliteit van de vergelijkende informatie. Daarbij 
besteden we vooral aandacht aan twee kenmerkende eigenschappen van vergelijkende 
studies, de keuze van het vergelijkende middel en de assay sensitiviteit·. 
 
In 3.1 beschrijven we het onderzoek, waarin we nagaan in hoeverre de keuze van het 
vergelijkende middel overeenkomt met de in de praktijk aanbevolen standaardbehandeling 
bij de indicatie waarvoor de werkzaamheid van het nieuwe geneesmiddel wordt onderzocht. 
De juiste keuze is belangrijk voor het aantonen van de werkzaamheid en veiligheid maar 
ook voor de plaatsbepaling van het nieuwe middel in de behandeling. De keuze is echter 
ook lastig omdat de standaardbehandeling kan variëren afhankelijk van plaats en tijd. Wat 
de beste keuze was bij de start van het onderzoek, kan op het moment van toelating tot de 
markt achterhaald zijn op basis van nieuwe inzichten, die bovendien nog per land en zelfs 
ook lokaal kunnen verschillen.  
Voor dit onderzoek gebruikten we de RaCTs (N= 153) uit het onderzoek, zoals beschreven 
in hoofdstuk 2.1. Voor de keuze van de aanbevolen standaardbehandelingen is gebruik 
gemaakt van de jaarlijkse uitgaven van het Farmacotherapeutisch Kompas, een Nederlands 
naslagwerk voor de farmacotherapie. We vergeleken de controlegroepen in de RaCTs op 
twee verschillende momenten met de aanbevolen standaardbehandeling, het jaar van 
toelating van het middel tot de markt en drie jaar eerder, het veronderstelde moment van de 
opzet van het vergelijkend onderzoek. Uit deze analyse blijkt dat op het moment van 
markttoelating, in 108 (71%) RaCTs de actieve controlegroep overeenkomt (dezelfde 
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werkzame stof/therapeutische klasse en dosering) met de aanbevolen standaardbehandeling 
en dat 41 (81%) nieuwe geneesmiddelen in ten minste één studie hiermee zijn vergeleken. 
In geval van een verschil, was geen sprake van een andere aanbevolen 
standaardbehandeling drie jaar eerder.  
 
Hoofdstuk 3.2 heeft de opzet van een open brief aan de registratieautoriteiten waarin 
aandacht wordt gevraagd voor meer transparantie over de rol van in het verleden 
uitgevoerde superioriteitsstudies van het vergelijkende middel bij de opzet van 
equivalentie- en non-inferioriteit studies van nieuwe geneesmiddelen. In deze studies wordt 
de werkzaamheid van het nieuwe middel aangetoond door te bewijzen dat het volgens een 
vooraf vastgestelde marge gelijkwaardig of in ieder geval niet slechter is dan een ander 
werkzaam geneesmiddel. Voorwaarde is dan wel dat dit vergelijkende middel inderdaad 
ook werkzaam moet zijn in de opzet van het onderzoek met het nieuwe middel. Dit kan 
worden gerealiseerd door toevoeging van een placebogroep of door bij de opzet van het 
nieuwe onderzoek uit te gaan van de zogenoemde aanname van constantheid (“constancy 
assumption”). Dit is de aanname dat de superioriteit van het vergelijkende middel, zoals 
aangetoond in eerdere studies, behouden blijft in de opzet van de equivalentie of non-
inferioriteit studie. Dit houdt in dat de opzet van deze studies op een aantal cruciale 
kenmerken, zoals patiëntenselectie, interventie en eindpunten, overeen moet komen met de 
superioriteitstudies van het vergelijkende middel. De uitkomsten van deze studies zijn ook 
belangrijk voor het vaststellen van een klinisch aanvaarbare marge van gelijkwaardigheid 
of non-inferioriteit. De informatie over deze studies in de EPARs en eventuele publicaties 
van de nieuwe geneesmiddelen, zoals beschreven in hoofdstuk 2.1, zijn daarvoor 
geanalyseerd. We vonden 83 (54%) RaCTs die zijn opgezet als equivalentie of non-
inferioriteit studie; 24 (29%) RaCTs waren ook gepubliceerd op het moment van 
markttoelating. In de meeste documentatie wordt de hoogte van de marge beschreven. 
Echter, voor slechts vijf studies wordt verwezen naar een onderzoek ter onderbouwing van 
de keuze. Ook de “constancy assumption” krijgt niet tot nauwelijks aandacht in de 
beschrijving van de opzet van de studies. Slechts in twee studies wordt aandacht besteed 
aan de gelijkwaardigheid van de patiëntengroepen. Omdat dit de vraag oproept of de 
therapeutische en methodologische eisen aan de opzet van deze studies in de praktijk wel 
kunnen worden gerealiseerd, is een verdere analyse uitgevoerd naar de praktische 
mogelijkheid om ook gebruik te maken van de studieopzet van de superioriteitsstudies van 
het vergelijkende middel om de “constancy assumption” te kunnen waarborgen. Omdat 
60% van de gebruikte vergelijkende middelen al meer dan 10 jaar op de markt is waarvan 
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de helft zelfs meer dan 25 jaar, zou mogelijk gebruik moeten worden gemaakt, en de facto 
gebruik gemaakt zijn, van verouderde studiedesigns.  
 
Hoofdstuk 4 
Het vierde hoofdstuk gaat over het gebruik van resultaten van vergelijkend onderzoek bij de 
beoordeling van geneesmiddelen.  
 
In 4.1 beschrijven we het onderzoek naar de publicatie van de bij de registratie gebruikte 
RaCTs. Een publicatie in een peer-reviewed tijdschrift is belangrijk, omdat daarmee de 
volledige gegevens van het onderzoek, getoetst aan wetenschappelijke en ethische normen, 
openbaar beschikbaar en controleerbaar zijn en daardoor verder gebruikt kunnen worden bij 
een “evidence-based” beoordeling van de plaats van het middel binnen de therapie. Om te 
onderzoeken welke RaCTs uit de EPAR zijn gepubliceerd hebben we het tijdsverloop 
vastgesteld tussen het moment van toelating tot de markt en het moment van publicatie. 
Verder maakten we een vergelijking tussen de ongepubliceerde RaCTs en de gepubliceerde 
RaCTs met betrekking tot therapeutische relevantie van de studie. Tussen 1999 en 2003 
zijn 42 nieuwe geneesmiddelen op de markt toegelaten mede op basis van een RaCT. Van 
de 116 RaCTs was minder dan eenderde (28%) gepubliceerd op het moment van 
markttoelating, na één jaar was dat 59%, na twee jaar 78% en na drie jaar 83%. Bijna een 
vijfde van de RaCTs blijft ongepubliceerd. 85% van de niet gepubliceerde RaCTs bevat 
mogelijk wel belangrijke therapeutische informatie; voor vijf middelen bijvoorbeeld waren 
het de enige vergelijkende studies.  
 
In 4.2 analyseren we de beoordelingen over de vergelijkende werkzaamheid van nieuwe 
geneesmiddelen ten behoeve van het opstellen van een advies over het voorschrijven en 
vergoeden ervan. We onderzochten de hardheid van de bewijzen, conform de hiërarchie 
van bewijsmateriaal, zoals die in “evidence-based medicine” wordt toegepast bij 
interventiestudies, maar dan aangepast aan de vraagstelling over vergelijkende 
werkzaamheid. Dit betekent dat het krachtigste bewijsmateriaal een goed uitgevoerde RaCT 
in vergelijking met de standaardbehandeling is, vervolgens in rangorde andere RaCTs, 
daarna gecorrigeerde indirecte vergelijkingen en tenslotte de als laatste geklasseerde 
bewijslast: de mening van deskundigen. Voor de beoordelingen van de vergelijkende 
werkzaamheid van nieuwe geneesmiddelen is gebruik gemaakt van de rapporten van het 
College voor zorgverzekeringen over geneesmiddelen, geregistreerd in periode 1999-2004, 
waarvoor binnen twee jaar na markttoelating een verzoek werd ingediend voor opname in 
het vergoedingssysteem. 69 middelen kwamen in aanmerking voor de analyse.  
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Voor 19 (28%) middelen was het niet mogelijk een duidelijk oordeel te geven over het 
verschil in werkzaamheid met de standaardbehandeling. Voor middelen waarover wel een 
oordeel over een grotere, mindere of gelijke werkzaamheid kon worden gegeven was dat 
voor 8 (12%) middelen gebaseerd op het krachtigste bewijsmateriaal (RaCT in vergelijking 
met de standaardbehandeling) en voor 27 (39%) op het minst zware bewijsmateriaal (de 
mening van deskundigen). Bij één van de 27 middelen zonder RaCT is bij de beoordeling 
gebruik gemaakt van een gecorrigeerde indirecte vergelijking. 
 
Hoofdstuk 5 
In hoofdstuk vijf trekken we gemeenschappelijke conclusies uit de uitkomsten van de 
verschillende studies en gaan we vervolgens in op de gevolgen daarvan voor de beoordeling 
van nieuwe geneesmiddelen.  
 
Samengevat concluderen we dat ongeveer de helft van de nieuwe middelen, in de periode 
voor toelating tot de markt, is onderzocht in vergelijking met een ander geneesmiddel; voor 
vier van de vijf nieuwe middelen is daarbij de aanbevolen standaardbehandeling gebruikt. 
Voor het merendeel van deze nieuwe middelen betekent dit dus een goede uitgangspositie 
voor de beoordeling van de plaats binnen de behandeling. Echter daarbij doen zich wel een 
aantal knelpunten voor. Slechts eenderde van de vergelijkende onderzoeken zijn op het 
moment van toelating tot de markt gepubliceerd. Hierdoor zijn niet alle gegevens openbaar 
en controleerbaar. In de loop van de tijd neemt het aantal publicaties toe, maar een uitstel 
van twee á drie jaar is toch problematisch, omdat op het moment van markttoelating ook 
goede besluitvorming moet kunnen plaatsvinden over de vergoeding en de plaats van het 
nieuwe middel in de behandeling. Verder constateren we dat veel vergelijkend onderzoek 
niet gericht is op het aantonen van verschillen, maar op het aantonen dat die verschillen 
ontbreken. Slechts één op de tien vergelijkende studies was opgezet als een 
superioriteitstudie. Bovendien is er in geval van gelijkwaardigheid of non-inferioriteit 
behoefte aan additionele informatie om de waarde van uitkomsten van deze studies beter te 
kunnen beoordelen. 
 
Daarnaast zou ook meer vergelijkend onderzoek moeten worden uitgevoerd, zeker indien 
sprake is van een nieuw geneesmiddel met een nieuw werkingsmechanisme. Uit het 
onderzoek blijkt dat vergelijkende studies over deze nieuwe geneesmiddel minder snel 
worden uitgevoerd. Echter, juist bij deze geneesmiddelen is de behoefte aan deze 
informatie het grootst, omdat de verwachtingen voor een verbetering van de behandeling 
hooggespannen zijn en de druk om ze te vergoeden het sterkst is.  
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Ten slotte wordt geconstateerd dat door het ontbreken van vergelijkend onderzoek en de 
beperkingen in het bestaande onderzoek, bij de plaatsbepaling van nieuwe geneesmiddelen 
vaak genoegen moet worden genomen met geen of onvoldoende robuust bewijsmateriaal. 
Meer gecorrigeerde indirecte vergelijkingen bieden de mogelijkheid om de bewijskracht te 
verbeteren bij het ontbreken van een directe vergelijking.  
 
Deze knelpunten en problemen zijn deels verklaarbaar, omdat al het onderzoek in de 
periode voor toelating tot de markt gericht is op het voldoen aan de eisen voor toelating tot 
de markt en vergelijkend onderzoek daar geen verplicht onderdeel van uitmaakt. Echter, 
omdat inmiddels duidelijk is geworden dat markttoelating niet langer een garantie meer is 
voor het gebruik in de praktijk, zal het onderzoek zich ook meer moeten richten op studies 
nodig voor de besluitvorming over het voorschrijven en over de vergoeding. Dit betekent 
de vraag naar, beter gezegd de eis om, meer vergelijkend onderzoek om de specifieke 
voordelen van een nieuw geneesmiddel te onderbouwen. Het is belangrijk dat dit onderzoek 
door de fabrikant niet wordt gezien als een nieuwe horde voor toelating tot de markt, maar 
als een middel ten dienste van de verbetering van de behandeling van patiënten. Zowel 
gezondheidswerkers als patiënten zouden deze vraag krachtig kunnen benadrukken. Om dit 
onderzoek te stimuleren zullen fabrikanten een economisch belang moeten hebben bij het 
uitvoeren ervan. Voorgesteld wordt om de vergoeding van nieuwe geneesmiddelen te laten 
afhangen van de beschikbaarheid van vergelijkend onderzoek of een gecorrigeerde 
indirecte vergelijking als er zwaarwegende argumenten zijn om een directe vergelijking niet 
uit te kunnen voeren. Belangrijke voorwaarde hiervoor is een nauwe samenwerking tussen 
vergoedingsautoriteiten binnen de EU over een dergelijke gezamenlijke eis. 
Verder stellen wij voor om alle gegevens over het registratieonderzoek van nieuwe 
geneesmiddelen op te nemen in een openbare databank, als voorwaarde voor toelating tot 
de markt. De maatschappelijke en wetenschappelijke betekenis van deze studies voor het 
gebruik van nieuwe geneesmiddelen is zo groot dat alle gezondheidswerkers, patiënten en 
beleidsmakers de gelegenheid moeten krijgen om te kunnen beschikken over dezelfde 
gegevens als de registratieautoriteiten. 
 
Tot besluit: nieuwe geneesmiddelen zijn uitgebreid onderzocht wanneer ze tot de markt 
worden toegelaten, maar paradoxaal genoeg, zijn er dan toch nog belangrijke lacunes in 
onze kennis om ze op dat moment ook goed te kunnen voorschrijven. Om de werkzaamheid 
en veiligheid aan te tonen is onderzoek noodzakelijk, maar voor inzicht in de verschillen 
met bestaande middelen moeten we ons, vooralsnog noodgedwongen op dat moment, 
baseren op indirecte vergelijkingen, klinische ervaring en “trial and error”. De behoefte aan 
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meer vergelijkend onderzoek op het moment van markttoelating onderstreept de noodzaak 
om in de toekomst bij de opzet van het onderzoeksprogramma, hierop beter te anticiperen 
in het belang van goede geneesmiddelenkeuzes bij de behandeling van patiënten. 
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