
the German Association of
Research-Based Pharmaceutical
Companies (VFA). At that time,
this association contained 35 lead-
ing research-based pharmaceuti-
cal companies with more than 60
subsidiaries and affiliated compa-
nies, employing altogether more
than 76,800 people in Germany, of
whom more than 14,000 work in
the field of research and develop-
ment. Together they represent
more than two-thirds of the Ger-
man pharmaceutical industry.11

The VFA was chosen based on the
assumption that its members,
engaged in research-based drug
development, would be more
likely than other German manu-
facturers to be conducting pedi-
atric trials.

The questionnaire asked com-
panies about their activities
between 1998 and 2000. The reply
rate of 80% was surprisingly high
for a questionnaire and indicates
the importance of this topic. We
evaluated all replies for general
information, but only those com-
panies that performed clinical tri-
als in children in the given time
frame were used for an in-depth
analysis. 

General information
Analysis of the replies of all
respondents yielded some general
information about the study and
use of drugs in children.

Number of trials. Slightly more
than half of the replying compa-
nies (60.7%) conducted clinical tri-
als in the pediatric population or
engaged a clinical research orga-
nization (CRO) to do it. Alto-
gether, these companies per-

research-based pharmaceutical
companies in Germany.

The pediatric research
climate
Intensive discussions about pedi-
atric trials are going on in Europe.
The discussions were stimulated
by changes in the United States,
where the Food and Drug Admin-
istration (FDA) has presented a
comprehensive overview of pedi-
atric issues, with regular updates
on the Web.5 The release of an
international guidance document
titled “Clinical Investigations of
Medicinal Products in the Pedi-
atric Population”6 by the Interna-
tional Conference on Harmonisa-
tion (ICH) has also encouraged
discussions in Europe. 

A pending resolution on pedi-
atric medicinal products was
issued in December 2000 by the
European Parliament and the
Council of the Health Ministries of
the European Union.7 Another
step was the foundation of a Euro-
pean Network for Drug Investiga-
tion in Children (ENDIC).3,8 The
situation in Germany is similar to
that in the rest of Europe. In
August 2000, a representative for
drugs for children was appointed
at the German Ministry of
Health.9 Of all the drugs approved
by the German Federal Institute
for Drugs and Medical Devices
(BfArM) in 1997 (excluding vac-
cines), only five possessed pedi-
atric prescribing information.10

Our survey
In September 2000, we sent a
questionnaire about children in
clinical trials to the members of

efore drugs are adminis-
tered to children, they
should be adequately test-

ed in that population. No one is
likely to disagree with this. Most
drugs, however, are not labeled
for pediatric use.

One survey, which looked at
new molecular entities (NMEs)
approved from 1991 to 1995, dis-
closed that 71% of all new drugs
were still not labeled for use in

children; other reports
estimate the fraction as
high as 80%.1 Another
survey looked at drugs
approved by the Euro-
pean Medicines Evalua-
tion Agency (EMEA).
Between January 1995
and April 1998, the
EMEA granted licenses
for 45 NMEs. Out of
these only 10 were
approved for pediatric
use (22%), whereas 29
(64%) had the potential to
be used by children.2

There are many reasons why so
few drugs have pediatric labeling.
For example, the pediatric market
share is relatively small. Legal and
ethical concerns, such as issues of
informed consent and placebo
control, can be dif ferent from
those that arise in adult trials. In
addition, there are more practical
difficulties. Children often dislike
blood sampling, enrolling suffi-
cient numbers of subjects may be
challenging, and development of
acceptable formulations may be
difficult.1,3,4

Seeking to understand how
drug manufacturers are coping
with these obstacles, we surveyed

Pediatric Clinical Trials in Germany 
Heike Heinrich and Ferdinand Hundt
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German pharmaceutical
manufacturers
responded to a
questionnaire about
testing drugs in children.
Their responses indicate
that pediatric trials are
widespread in Germany.
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included asthma, cystic fibrosis,
depression, epilepsy, gastroentero-
logical disorders, heart diseases,
hypertension, juvenile rheumatoid
arthritis, migraine, and schizo-
phrenia. 

In-depth analysis
Of the responding companies, 18
reported a total of 96 studies con-
ducted between 1998 and 2000
that could be evaluated in detail.
We asked respondents to specify
investigated indication areas, age
ranges, design of clinical trials,
number and location of centers,
and the participation of CROs.
Also of interest was the intended
use of trial outcomes, experience
regarding recruitment rate, and
ethics committee votes. Attempts
were even made to obtain opinions
about the quality of clinical trials
and centers and the dif ficulties
associated with that. 

Age groups. We asked companies
to indicate the ages of children
enrolled in each study, using the
categories established in the ICH
guidance document E11, Clinical
Investigations of Medicinal Prod-
ucts in the Pediatric Population.6
As Figure 1 shows, companies
were much more likely to have
conducted studies in children
aged 2 to 17 than in younger chil-
dren. This distribution reflects the
existence of difficulties in conduct-
ing clinical trials in the very
young. Unfortunately, we did not
ask respondents how many clini-

formed 96 studies. Whereas some
of them performed just one study,
others carried out up to 25 trials,
for example in the field of vac-
cines. Of the companies that had
not done any pediatric trials,
almost half intended to start trials
in the next two years. The same
number of companies, which
already conducted trials in chil-
dren, had decided not to investi-
gate this population further in the
near future. Therefore, in the next
few years, no increase in drug
investigations for children is
expected in Germany.

Unapproved uses. Of the respon-
dents, 85.7% offer medicines for
children. Although this shows that
the majority of companies have
experience in the development of
medicinal products for children, it
remains true that most marketed
drugs have not been appropriately
evaluated in children. The use of
some of these drugs is frequently
based on the experience of pedia-
tricians in conjunction with the
long history of these drugs on the
market. Often, their use is not sci-
entifically tested beforehand.1,3 

Unapproved uses of drugs fall
into two categories. Unlicensed
means modification of licensed
drugs, such as crushing tablets to
prepare a suspension. Off-label
refers to the use of a medicinal
product outside its prescribing
information—with other dosages,
outside the scientifically evaluated
age ranges, via a new route of
administration, or for another indi-
cation or even a stated contraindi-
cation.12 A series of British surveys
investigated unlicensed and off-
label drug use in different pediatric
settings. They found that unli-
censed and off-label prescribing
were most common in the
youngest patients. The incidence in
general practice was 10.8%, in pedi-
atric wards it was 25.1%, and in
neonatal intensive care units it was
up to 64.6%.12,13,14

Of our respondents, 39.3% were
aware that one of their products is
used off-label. Reported indication
areas of existing off-label use

cal trials they conducted in each
age category, nor did we gather
the information necessary to cor-
relate age to indication area inves-
tigated. It should not be over-
looked that a clinical trial can
embrace more than one age
category.

Indications studied. When we
asked respondents to report the
indications for which their trials
were conducted, we asked compa-
nies to choose from six indications
that were considered likely to be
of interest for investigations in
children given for selection, plus
“others.” These included asthma,
bacterial infections, cancer, heart
disease, psychiatric disease, and
sera/vaccines. Interestingly, we
found out that these were the top
six indications reported by U.S.
manufacturers in a 2000 survey of
pediatric drugs in development
conducted by the Pharmaceutical
Research and Manufacturers
Association (PhRMA). 

Surprisingly, few German com-
panies reported having drugs in
development for these indications,
as Figure 2 shows, although multi-
ple allocations have been allowed.
Vaccines are a very specialized
field, where only a few companies
are active. This could cause the
low selection rate in this case.
Antibiotics are already available in
a vast number of different types,
which may be why they were sel-
dom mentioned. Cancer and psy-
chiatric disorders were investi-

A series of
British surveys
found that
unlicensed and
off-label
prescribing
were most
common in the
youngest
patients.

Figure 1. Percentage of companies con-
ducting clinical trials in each age class.
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88.9

Figure 2. Percentage of companies
conducting trials in each indication.
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to the extent typical in all trials.
Most of the companies conducted
the pediatric studies on their own
(66.7%), some used a CRO some-
times (22.7%), and only a few
sourced out all studies (11.1%). In
consequence, only 10.2% of all
pediatric trials were performed by
CROs in the given time period.

Factors contributing to study quality.
We asked firms to choose factors
that contribute to study quality,
giving them a number of factors
from which to choose (Figure 4).
Although almost all firms assessed
good organization by their own
company as a prerequisite, their
objectivity on this issue might be
flawed. Most companies cited col-
laboration with parents and avail-
ability of well-trained investigators
as helpful. Next came centers with
good facilities, the absence of
alternative therapeutic options,
and, at the end, high investigator
salaries. Additional reasons cited
were therapeutic advantages for
the child, high interest of investi-
gators, importance of the investi-
gated issue for therapeutic deci-
sions, experienced centers,
scientifically based studies of
methodologically pure design, and
funding of a study assistant at the
center. 

Number of sites per trial. We
wanted to find out whether the
mass of pediatric trials was based
on a single site, a few sites (two to
five), or many sites (more than
five). We thought that trials from
pharmaceutical companies doing
business globally would be inter-
nationally conducted, with only a
few sites in each country. The
results, however, revealed that
the majority of the trials were car-
ried out at more than five sites,
with some companies reporting
an involvement of up to 30 sites.
About a quarter of the studies
used two to five sites, and only a
few of the trials were conducted
at one site (Figure 5). 

Where were the centers
located? Almost half of the studies
were conducted at the pediatri-
cian’s office, a third at the hospital,

The majority of
the trials were
carried out at
more than five
sites, with some
companies
reporting an
involvement of
up to 30 sites.

gated only by a few companies.
Only one company reported trials
in progress for cardiovascular dis-
eases. Asthma and “others” were
the most frequently reported indi-
cations under study.

When we examined the number
of trials per indication area, the
distribution changed. Sera/vac-
cines trials were most numerous,
followed by trials devoted to
asthma, then a few for psychiatric
disorders, bacterial infections, and
cancer, with cardiovascular dis-
eases having the fewest trials. Still,
a third of all trials were conducted
for “other” indications, including
allergy, diabetes, epilepsy, growth
hormone deficiency, gastroentero-
logical diseases, juvenile rheuma-
toid arthritis, migraine, skin disor-
ders, transplantation, vascular
diseases, and viral infections.

We checked the consistency of
the results for asthma against

another source by conducting a lit-
erature search covering only the
year 2000 and matching the key-
words “clinical trials” and “chil-
dren.” According to this search,
17.5% of the published trials con-
ducted worldwide dealt with
asthma, compared with 16.7% in
our survey. This could be
regarded as an indicator that the
German situation is similar to the
rest of the world. Unfortunately,
the figures cannot be accurately
compared to the surveys of
PhRMA. While our questionnaire
asked about the number of trials
enrolling children, PhRMA
counted the number of drugs in
development for children. In
PhRMA’s surveys of 2000 and
1999, 6.5% and 6.3% of all drugs
developed for children were for
asthma. This may be because the
development of a new drug usually
needs more than one trial. 

Trial design. We asked respon-
dents to describe the design of
their trials—randomized, double-
blind, or placebo-controlled. All
respondents reported conducting
randomized studies, two-thirds
used double-blind designs, and a
similar number used placebo-con-
trolled trials. Because not all com-
panies correlated the number of
studies to the kind of trial design,
we made an in-depth analysis eval-
uating only those answers that
provided absolute figures. This
meant 64 studies could be evalu-
ated. Figure 3 summarizes the
results of this analysis.

Study quality. We asked the com-
panies to assess the quality of their
own trials. Forty-four percent
chose the category “excellent,”
50% “very good,” and 11.1% “ade-
quate.” None selected “bad.” Two
firms did not specify the quality of
their trials, because all studies
were still ongoing. We found it
interesting that of the two compa-
nies that assessed the quality of
their trials as merely adequate,
one conducted all its trials by
means of CROs. 

Use of CROs. Companies reported
using CROs in their pediatric trials

Figure 3. Percentage of studies by trial design.
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Figure 4. Factors responsible for high-quality trials.
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Finding investigators. Getting
enough qualified investigators
seemed not to be a problem for
our respondents. About two-thirds
reported no difficulty finding suffi-
cient qualified investigators, more
than a quarter indicated that they
had some problems, and a few
made no statement. Investigators’
shortcomings as reported by
respondents fell into two cate-
gories: lack of theoretical knowl-
edge and lack of practical experi-
ence. Shortcomings in the first
category were no knowledge of
ICH Good Clinical Practice
(GCP),6 and no understanding of
documentation purposes. Short-
comings in the second category
included investigators’ tendency
to overestimate the size of patient
pools. Respondents also com-
plained of investigators’ lack of
motivation.

Independent Ethics Committees
(IECs). More than 55 dif ferent
regional IECs exist in Germany. Of
these, 19 are located at the medi-
cal councils of the federal states,
and 36 at the medical universities.
Private IECs also exist, but the pri-
vate ones do not necessarily oper-
ate in accordance with the Ger-
man drug law (AMG), as the
others do. Companies reported
that IECs hardly ever rejected
their pediatric studies. Only one
study was rejected, for reasons
concerning the age limit. When
we asked whether IECs’ decisions
were often delayed, almost two-
thirds of the respondents reported
no delays (Figure 7). The waiting
period was “not longer than
usual,” as one ironically declared.
In Germany, this means two to
three months.

Purpose of studies. Last but not
least, we asked how companies
intended to use the results of the
pediatric studies. Publication of
results is certainly not the first
objective in the conduct of clinical
trials, and companies are often
accused of publishing only posi-
tive trial results and suppressing
negative ones. Nevertheless, to
prevent duplication of work and

and almost 20%, interestingly,
were correlated neither to hospi-
tals nor to general wards. Asked
to assess the quality of their inves-
tigative sites, companies gave
a wide variety of responses (Fig-
ure 6).

In interpreting these outcomes,
the type of trial, the phase of devel-
opment, and the disease under
investigation should be taken into
account. For example, more
patients are enrolled in Phase 3 tri-
als than in Phase 2 studies, which
of course influences the number of
centers. Unfortunately, we did not
ask what phase the trials were in.

Enrollment problems. We asked
companies whether, on average,
their sites reached a target recruit-
ment rate of 80% of the planned
number of subjects. Less than half
of the companies met this target.
The remaining companies either
reported a clear “no” or made no
comment. One reason could be
that some trials are still enrolling
subjects. Another is that some
companies are reluctant to admit
that their objectives were not met.
For the evaluation it should also be
taken into account that in small
studies of five to 20 subjects, it
may be easier to get a recruitment
rate of over 80% than in big trials
enrolling hundreds of subjects.

It is not astonishing that 72.2% of
the companies admitted to difficul-
ties concerning sufficient enroll-
ment. They mentioned many rea-
sons. Some reasons involved the
investigators—they lacked motiva-
tion or experience. Another factor
was small patient pools, caused
either by the incidence of the dis-
ease or by badly organized centers.
Yet another was the timing of stud-
ies in unfavorable seasons. Still
other companies mentioned proto-
col requirements, including visit
frequency and too narrow inclu-
sion/exclusion criteria, and difficul-
ties obtaining consent. Interest-
ingly, companies dealing with
vaccines or allergies seemed not to
be challenged by enrollment diffi-
culties. Perhaps the kind of disease
and its prevalence play a role.

Figure 6. Quality of study sites.

Very good

Excellent

Adequate

Bad 5.6

55.6

38.9

38.9

To protect children from
the repetition of studies,
both positive and
negative results should
be made available.

Figure 7. Incidence of delays in IEC
approval.
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Figure 5. Percentage of companies
by sites per trial.

More than five sites

Two to five sites

One site

Not reported

3.1

3.1

22.9

70.8



FOCUS ON EUROPE

62 APPLIED CLINICAL TRIALS actmagazine.com November 2002

repeated investigations of useless
outcomes, and to protect children
from the repetition of studies, both
positive and negative results
should be made available. All but
one company responding seemed
to be aware of their responsibility
and stated a definite intention to
publish the results. At the time of
the survey only half of the compa-
nies had published the results of
studies conducted during the
period in question. The unpub-
lished results could be for studies
not yet completed.

We asked companies why they
had undertaken the studies. Sur-
prisingly, companies disclosed
that only two-thirds were intended
to support a first approval or a
labeling change (Figure 8). The
rest probably were carried out for
marketing purposes or postmar-
keting surveillance.

A basis for further discussion
This survey demonstrates for the
first time the extent of the German
pharmaceutical industry’s activity
concerning drug investigations in
children. It shows that clinical trials
in the pediatric population are regu-
larly carried out in Germany. Con-
sidering that only 80% of the com-
panies surveyed replied, the
number of studies including chil-
dren might even be higher. The
survey showed that the investi-
gated indication areas in the pedi-
atric population are widespread.
Factors affecting the quality of
pediatric studies included organiza-
tion by the sponsor, collaboration
with parents, and experienced
investigators. The requirement for

approval by ethics committees
caused no difficulties, but recruit-
ment was a problem for our respon-
dents.

However, this survey also has
limitations imposed by the neces-
sity to balance collection of general
information for overview and com-
parison purposes against collection
of details to portray reality. It was
not possible to consider the unique-
ness of every clinical trial. Studies
carried out under the main supervi-
sion of universities or other parties
were beyond the scope of this ques-
tionnaire. In consequence, only ten-
dencies can be shown. Neverthe-
less, the results can provide a solid
ground for further discussions and
suggestions concerning drug
development for children.
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