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Abstract
Objectives: To identify core issues that contribute to the gap between pre-marketing clinical research
and practice as seen from the perspective of medical practice, as well as possible changes and potential
barriers for closing this gap.
Methods: Interviews with 47 physicians and pharmacists who were liaised to drug regulation through
their role in the pre- and post-marketing shaping of new cardiovascular drugs. Data were analyzed using
methods of grounded theory and analytical evaluations.
Results: Six core issues were identified that referred to the standards in drug regulation, the organization
of the regulatory system, and conflicting interests. Pre-marketing trials should focus more on popula-
tions and research questions relevant to medical practice. In particular, variability in drug responses
between subgroups of patients and demonstration of effectiveness should become major principles in
drug regulation. An interactive post-marketing process in which public interests are represented was
considered necessary to further guide research and development according to the needs in daily prac-
tice. Strategies for change could be applied within the present system of drug regulation, or affect its
basic principles. Regulatory authorities were primarily identified to initiate changes, but many other par-
ties should be involved. Barriers for change were identified regarding differences in interests between
parties, organizational matters, and with respect to broader healthcare policies.
Conclusions: Based on the respondents’ opinions, there is a need to focus regulatory standards more
on the needs in medical practice. Therefore, regulatory authorities should further develop their influence
in the pre- and post-marketing drug development process, together with other parties involved, in order
to bridge the gap between clinical research and medical practice.

Keywords: Drug approval, Drug policy, Cardiovascular drugs, Qualitative evaluation, Professional
practice
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Pre-marketing clinical research and medical practices

Assessment of the efficacy and safety of new drugs in randomized controlled trials forms
the basis of drug registration. New drugs are tested in short-term trials with limited numbers
of selected patients (25). Elderly patients, female patients and patients with comorbidity are
often excluded from pre-marketing trials, for example, in the case of cardiovascular drugs
(48;50). The selection of homogeneous trial populations is often justified by the need to
enhance the internal validity of clinical trials, but as a result limitations in the generalizability
and applicability of results from clinical trials to daily medical practice emerge (32). The
question of to which groups of patients the results of clinical trials can be applied reflects
a key topic in evidence-based practice.

To obtain marketing approval, the efficacy and safety of new drugs are tested according
to legal requirements and scientific standards (13). These regulations and requirements have
a major impact on the research and development of new drugs. Therefore, regulatory author-
ities take a role in the broader reorientation of medicine towards patients’ needs and interests
(44). Since 1995, the inauguration of the European Medicines Evaluation Agency (EMEA)
ensures a homogeneous regulatory policy throughout the European Union (19). According
to this harmonization, pharmaceutical companies can apply only once for marketing au-
thorization. Harmonization was reached on requirements for approval, for example, about
the nature of specific (pre-)clinical studies. Additionally, many guidelines were produced
containing recommendations, for example, regarding trial methodology, such as the inclu-
sion of elderly patients. The new regulatory system also provides harmonization in drug
information. Since 1995, this includes publication of European Public Assessment Reports
(EPARs) on the Internet for all drugs approved by the centralized procedure. To increase
transparency about drug registration, EPARs provide a summary of the clinical trials used as
a basis for approval. Also, the reasons for granting market approval are outlined (37). Reg-
ulations about new drugs extend into the post-marketing period. In particular, requirements
for post-marketing surveillance have been developed in order to overcome methodologic
limitations to identify adverse effects prior to marketing. Therefore, pharmaceutical com-
panies are required to collect data about adverse effects from daily practice and inform the
regulatory authorities about the findings.

A critical issue in the assessment of benefits and risks of drugs by regulatory authorities
is the consideration that these properties have to be extrapolated to patients in medical prac-
tice who may have other characteristics than the patients included in pre-marketing trials.
Information on this issue for practitioners and patients is provided in the summary of product
characteristics and leaflets as precautions and measures to guide drug utilization. Further-
more, pharmaceutical companies promote the prescribing of new drugs by communicating
the advantages and handling the risks. Above all, advances in medical science and practice
form a constantly changing context in which new drugs have to be embedded. In particular,
the development of evidence-based medicine and its application in practice guidelines have
emphasized the need to establish the true value of therapies in daily practice (52). Gener-
ally, it is recommended that doctors limit prescription of new drugs until post-marketing
safety data have accumulated and there is evidence of clinical and cost-effectiveness from
large-scale data (27). Limitations in the applicability of trial results to medical practice thus
demonstrate a gap that is relevant for all parties involved.

In the present study we focus on the gap between pre-marketing clinical research and
medical practice in the context of drug regulation. We performed a qualitative study that
aimed to identify the various opinions and ideas held in medical practice about this sub-
ject. Questions addressed are what is seen as: a) core issues regarding the gap between
pre-marketing research and medical practice; b) possible changes in the process of drug
regulation to bridge this gap; c) potential barriers to change; and d) possible actors involved
in such changes. For this purpose, we selected physicians and pharmacists who were in-
volved in one or more activities that are liaised to drug regulation, such as clinical research or
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assessment of new drugs for treatment guidelines. This selection ensured that the intervie-
wees were knowledgeable about the drug regulation process and/or the merits and limitations
of pre-marketing research. Their opinions are expected to be relevant to regulatory author-
ities, pharmaceutical companies, clinical researchers, practitioners, and policy makers.

This paper is part of a larger study that focuses on discrepancies regarding age and
sex distribution and patterns of comorbidity of patients involved in phase III pre-marketing
trials and patients in daily practice using cardiovascular drugs (47;48;49;50). Because of
this focus on cardiovascular drugs, all interviewees worked or were specifically interested
in the cardiovascular field.

METHODS

Data Collection

Selection of Drug Class. Cardiovascular drugs were chosen for the study at large be-
cause they are widely used by younger and older patients, of whom the latter often present
with comorbidity and comedication (38). Furthermore, there is an increasing prevalence of
cardiovascular diseases among elderly female patients (51). Additionally, the cardiovascu-
lar field is subject to intensive research and thus forms an interesting area to study issues in
drug regulation.

Selection of Respondents. During the period November 1998 to June 1999, in-
terviews were held with 32 physicians and 15 pharmacists who were involved in various
activities that are liaised with drug regulation. Selection criteria for the physicians were
involvement in the development of national, regional, or local treatment guidelines or for-
mularies, or in clinical research in the cardiovascular field. For the hospital and community
pharmacists, the criteria were involvement in hospital or primary care drug and therapeutic
committees and special interest in cardiovascular drugs. Cardiologists, specialists in in-
ternal medicine (internists), general practitioners (GPs), and community pharmacists were
identified through key informants and publications. The hospital pharmacists were selected
from the same hospitals as the specialists, which included six academic teaching hospitals
and four regional hospitals throughout the Netherlands.

Fifty persons were asked to participate, of whom an internist, a cardiologist, and a GP
refused because of time constraints. Five respondents (one cardiologist, two internists, and
two GPs) were not involved in patient care. One of the physicians and three pharmacists
were female. The mean age of the physicians was 51 (range, 37–62) and of the pharmacists,
42 years (range, 32–58). Professional affiliations and key characteristics of the respondents
are shown in Tables 1 and 2. Information about the respondents’ acquaintance with EPARs
was available for 39 interviewees.

Interview Procedure. All interviews were conducted by the principal investigator
(NW) at the offices of the respondents and varied in duration between 45 and 90 minutes. The
interviewer had no affiliations to any of the respondents. In the semi-structured interviews,
the issue of the gap between research and practice was addressed in general using data
about discrepancies that were found in former parts of the study (48;49;50). The issue
was also addressed in relation to specific case examples, for which two recently marketed
cardiovascular drugs were selected (47). In these parts of the interview, a set of predefined
questions was used. Following these questions, in both sections of the interview, open
questions were used to elicit the personal views of the respondents about drug regulation.
The subjects that were raised by the respondents and their ideas about possible changes
were further explored. They were not asked to consider the economic implications of their
proposals.
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Table 1. Professional Affiliations of 47 Interviewed Physicians and Pharmacists

Academic Nonacademic Primary
teaching hospital hospital care practice

Internistsa 9 3
Cardiologists 7 3
General practitioners 4 6
Hospital pharmacists 6 4
Community pharmacists 5

aOne internist worked primarily at a pharmaceutical company.

Table 2. Key Characteristics of Respondents

Physicians Pharmacists
(n = 32) (n = 15)

Involvement in pre-marketing clinical research 20 9
Involvement in development of treatment

recommendations or therapeutic committees 16 12
Present or past affiliation with

regulatory authorities 2 1
Acquaintance with European Public

Assessment Reportsa 6 3

aData missing for seven physicians and one pharmacist.

Methods of Analysis

The interviews were audiotaped and typed verbatim. The recording of two interviews failed,
and for these cases notes were taken directly after the interviews. The transcripts of the in-
terviews, and the case notes of these two interviews, were used for analysis. All statements
concerning drug regulation were collected from the interviews by the principal investigator.
This material was analyzed by two researchers, NW and JP, the latter being an experienced
sociologist in the field of methodology and education. NW developed the analytical frame-
work for data presentation. At various stages of development, both researchers reflected
on this developmental process and the interpretation of data (4;28). Differences in opinion
were worked out through discussion and reaching consensus.

Since there is no agreed-upon methodology to be applied, insights were used from two
different approaches. First, data were analyzed using the grounded theory paradigm (41).
A grounded theory is inductively derived from the data, without a pre-defined framework
(30). During analysis the data were examined, for example, about the nature of the themes
and issues regarding drug regulation the respondents were talking about. Thus, a cyclical
process of coding and constant comparison of data was used to understand mechanisms
in drug regulation that, according to the respondents, contribute to the gap between pre-
marketing research and medical practice. This analysis generated six issues related to three
different themes. Three issues were related to the regulatory requirements and standards,
one was related to the basic principles of the current regulatory system, and two were related
to possible conflicting interests between various parties involved.

In the second step, we applied our experience with so-called analytical evaluations
(33). This methodology uses “reconstruction” as an analytical tool to identify changes and
barriers to change in social systems. Using this procedure, the regulatory process, as seen
by the respondents, was “reconstructed”: which aims are to be achieved, which means are
available, including organizational structures and actors, and which changes are needed?
Therefore, the data were intensively scanned with regard to issues, actors, and barriers to
change that regulate the actors’ and organizations’ behavior.
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The two procedures were combined to triangulate the analysis. In both analytical pro-
cedures, the aim was to identify all different opinions. Respondents focused on different
aspects of drug regulation, according to their varying professional backgrounds.

RESULTS

Core Issues, Aims, Actors, Changes, and Barriers

The six core issues regarding drug regulation are presented in the following section, includ-
ing proposed changes, aims, actors, and potential barriers to change. The first three issues
relate to regulatory requirements and standards, the fourth to the basic principles of the
regulatory system, and the fifth and sixth to possible conflicting interests between parties
involved. A summary of the results is provided in Tables 3 and 4.

1. Pre-marketing clinical trials are not sufficiently focused on patient groups and
research issues relevant to medical practice. The respondents distinguished two mecha-
nisms that contribute to the lack of focus of pre-marketing trials on populations relevant to
daily practice. First, the nature of trial design and performance generally leads to exclusion
of subgroups that represent relevant patients in daily practice. Second, it was recognized
that requirements for pre-marketing research are necessarily limited, because it was not
considered reasonable to expect that all aspects of a drug can be studied prior to marketing.
However, at the same time this means that there are insufficient data to use a new drug to
its full extent. The following changes were suggested to meet these problems. In particular,
pharmaceutical companies that design and conduct trials and regulatory authorities who set
requirements should play a role to achieve the proposed changes.

Research Goals. The general opinion was that research questions concerning new
drugs should focus more on patients and issues that are relevant in medical practice. It
was suggested that the formulation of research questions could be more theory-driven than
standard-driven. Also, large-scale efficacy and safety trials should allow for more basic
mechanistic research questions to be answered. Comparative trials and determination of
the contribution of a new drug in the context of multiple interventions, both lifestyle and
therapeutic, were expected to become increasingly relevant. Redundancy of research should
be limited, for example, on new drugs that belong to classes where a large body of knowledge
already exists.

A barrier to changing the direction of clinical research was seen in the different in-
terests between pharmaceutical companies and medical practice. It was noted that certain
research, such as comparative studies or studying age-related differences of drugs, will
not be performed unless the FDA requests it. On the other hand, it was also recognized
that pharmaceutical companies need to study various patient populations if they want their
products to be accepted by medical practice.

Patient Selection. Defensive patient selection based on the exclusion of risk factors
such as fertility, older age, or comorbidity was recognized by the respondents as an important
limitation of phase III trials. It was suggested that selection criteria should represent the
patient groups that will use the drug in daily practice, based on epidemiologic data. Ethics
committees should critically evaluate patient selection criteria, because it was considered
unethical to design a clinically relevant study but to use defensive inclusion. Training of
researchers was suggested to increase the inclusion of more complex patients into trials.

Studying elderly patients was not thought to have a large impact on the pre-marketing
time frame. Therefore, regulatory authorities should strictly adhere to guidelines for research
in elderly. Upper age limits should be abolished, or at least be considerably higher than
65 years in order to include more elderly patients. It was noticed that a shift is taking place

206 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 19:1, 2003



www.manaraa.com

Pre-marketing clinical research and medical practices

Ta
b

le
3.

S
um

m
ar

y
of

th
e

C
or

e
Is

su
es

,
A

im
s,

A
ct

or
s

an
d

P
ro

po
se

d
C

ha
ng

es
to

B
rid

ge
th

e
G

ap
B

et
w

ee
n

P
re

-m
ar

ke
tin

g
C

lin
ic

al
R

es
ea

rc
h

an
d

M
ed

ic
al

P
ra

ct
ic

e

C
or

e
is

su
es

an
d

ai
m

s
of

pr
op

os
ed

ch
an

ge
s

A
ct

or
s

Pr
op

os
ed

ch
an

ge
s

1.
T

ri
al

de
si

gn
an

d
pe

rf
or

m
an

ce
le

ad
to

ex
cl

us
io

n
of

R
eg

ul
at

or
y

au
th

or
iti

es
St

im
ul

at
e

ne
ce

ss
ar

y
re

se
ar

ch
an

d
lim

it
re

du
nd

an
cy

su
bg

ro
up

s
of

pa
tie

nt
s

re
le

va
nt

to
m

ed
ic

al
pr

ac
tic

e.
A

dh
er

e
to

gu
id

el
in

es
fo

r
in

cl
us

io
n

of
su

bg
ro

up
s

in
tr

ia
ls

Pr
e-

m
ar

ke
tin

g
re

se
ar

ch
is

in
ev

ita
bl

y
lim

ite
d,

bu
ta

t
Pr

om
ot

e
sa

fe
ty

re
se

ar
ch

in
hi

gh
-r

is
k

po
pu

la
tio

ns
th

e
sa

m
e

tim
e

in
su

ffi
ci

en
tt

o
us

e
ne

w
dr

ug
s

to
th

e
D

ev
el

op
re

qu
ir

em
en

ts
fo

r
po

st
-m

ar
ke

tin
g

fu
ll

ex
te

nt
.P

ro
po

se
d

ch
an

ge
s

ai
m

to
in

cr
ea

se
th

e
re

se
ar

ch
an

d
in

vo
lv

em
en

to
f

ot
he

r
pa

rt
ie

s
fo

cu
s

of
pr

e-
an

d
po

st
-m

ar
ke

tin
g

cl
in

ic
al

re
se

ar
ch

Pr
om

ot
e

in
de

pe
nd

en
tp

os
t-

m
ar

ke
tin

g
re

se
ar

ch
on

is
su

es
an

d
su

bg
ro

up
s

th
at

ar
e

re
le

va
nt

in
Ph

ar
m

ac
eu

tic
al

in
du

st
ry

D
efi

ne
re

se
ar

ch
go

al
s

on
ot

he
r

ta
rg

et
po

pu
la

tio
ns

m
ed

ic
al

pr
ac

tic
e.

Fo
rm

ul
at

e
re

se
ar

ch
ai

m
s

m
or

e
th

eo
ry

th
an

st
an

da
rd

dr
iv

en
an

d
in

cl
ud

e
m

ec
ha

ni
st

ic
re

se
ar

ch
ai

m
s

D
ev

el
op

le
ss

de
fe

ns
iv

e
pa

tie
nt

se
le

ct
io

n
cr

ite
ri

a
E

xt
en

d
re

se
ar

ch
se

tti
ng

to
pr

im
ar

y
ca

re
A

na
ly

ze
po

ss
ib

le
di

ff
er

en
ce

s
be

tw
ee

n
su

bg
ro

up
s

w
ith

va
ri

ou
s

ch
ar

ac
te

ri
st

ic
s

E
th

ic
s

co
m

m
itt

ee
s

C
ri

tic
al

ly
ev

al
ua

te
se

le
ct

io
n

cr
ite

ri
a

pr
io

r
to

co
nd

uc
to

f
tr

ia
ls

C
lin

ic
al

in
ve

st
ig

at
or

s
T

ra
in

in
g

of
re

se
ar

ch
er

s
to

in
cl

ud
e

m
or

e
co

m
pl

ex
pa

tie
nt

s
T

ra
in

in
g

an
d

ce
rt

ifi
ca

tio
n

of
cl

in
ic

al
re

se
ar

ch
er

s
in

pr
im

ar
y

ca
re

Pr
ac

tic
e

re
se

ar
ch

er
s

Sy
st

em
at

ic
co

lle
ct

an
d

an
al

yz
e

da
ta

on
ut

ili
za

tio
n

of
ne

w
dr

ug
s

in
da

ily
pr

ac
tic

e
D

ev
el

op
m

et
ho

do
lo

gy
fo

r
an

al
ys

is
of

da
ta

fr
om

pr
ac

tic
e

da
ta

ba
se

s
2.

C
ar

di
ov

as
cu

la
r

dr
ug

s
ar

e
ap

pr
ov

ed
on

ef
fe

ct
s

on
R

eg
ul

at
or

y
au

th
or

iti
es

D
ev

el
op

re
qu

ir
em

en
ts

fo
r

co
nd

iti
on

al
ap

pr
ov

al
un

til
su

rr
og

at
e

en
dp

oi
nt

s,
w

he
re

as
th

e
ba

si
s

fo
r

pa
tie

nt
cl

in
ic

al
ef

fe
ct

iv
en

es
s

is
de

m
on

st
ra

te
d

tr
ea

tm
en

ti
n

pr
ac

tic
e

re
fe

rs
to

ef
fe

ct
iv

en
es

s
on

D
if

fe
re

nt
ia

te
be

tw
ee

n
dr

ug
s

in
cl

as
se

s
w

ith
cl

in
ic

al
en

dp
oi

nt
s.

Pr
op

os
ed

ch
an

ge
s

ai
m

to
or

w
ith

ou
tv

al
id

at
ed

en
dp

oi
nt

s
de

ve
lo

p
re

gu
la

to
ry

po
lic

ie
s

to
in

cl
ud

e
Pr

of
es

si
on

al
or

ga
ni

za
tio

ns
Pr

om
ot

e
pr

es
cr

ib
in

g
of

pr
od

uc
ts

w
ith

pr
ov

en
lo

ng
-t

er
m

de
m

on
st

ra
tin

g
ef

fe
ct

iv
en

es
s

on
cl

in
ic

al
en

dp
oi

nt
s.

ef
fe

ct
iv

en
es

s

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 19:1, 2003 207



www.manaraa.com

Wieringa et al.

3.
W

he
n

dr
ug

s
ar

e
pr

es
cr

ib
ed

fo
r

un
ap

pr
ov

ed
R

eg
ul

at
or

y
au

th
or

iti
es

R
eq

ue
st

sa
fe

ty
do

cu
m

en
ta

tio
n

w
he

n
of

f-
la

be
l

in
di

ca
tio

ns
(o

ff
-l

ab
el

us
e)

,e
ffi

ca
cy

an
d

sa
fe

ty
ha

ve
us

e
ca

n
re

as
on

ab
ly

be
ex

pe
ct

ed
no

tb
ee

n
as

se
ss

ed
.P

ro
po

se
d

ch
an

ge
s

ai
m

to
R

eq
ue

st
do

cu
m

en
ta

tio
n

on
un

ap
pr

ov
ed

in
di

ca
tio

ns
de

ve
lo

p
po

lic
ie

s
to

in
cr

ea
se

re
gu

la
to

ry
in

flu
en

ce
.

an
d

un
de

r-
re

se
ar

ch
ed

su
bp

op
ul

at
io

ns
fo

r
as

se
ss

m
en

t
H

ea
lth

ca
re

au
th

or
iti

es
L

im
it

re
im

bu
rs

em
en

tt
o

ap
pr

ov
ed

in
di

ca
tio

ns
Pr

ac
tit

io
ne

rs
C

om
pi

le
do

cu
m

en
ta

tio
n

on
un

ap
pr

ov
ed

in
di

ca
tio

ns
fo

r
as

se
ss

m
en

tb
y

re
gu

la
to

ry
au

th
or

iti
es

Pr
of

es
si

on
al

or
ga

ni
za

tio
ns

E
du

ca
te

ab
ou

tt
he

ri
sk

s
of

of
f-

la
be

lp
re

sc
ri

bi
ng

4.
D

ut
ch

an
d

E
ur

op
ea

n
re

gu
la

to
ry

au
th

or
iti

es
ha

ve
R

eg
ul

at
or

y
au

th
or

iti
es

G
ui

de
tr

ia
ld

es
ig

n
to

be
tte

r
fo

cu
s

on
ta

rg
et

lim
ite

d
po

ss
ib

ili
tie

s
fo

r
st

ee
ri

ng
re

se
ar

ch
an

d
po

pu
la

tio
ns

in
m

ed
ic

al
pr

ac
tic

e
an

d
co

ns
is

te
nt

de
ve

lo
pm

en
to

f
ne

w
dr

ug
s.

Pr
op

os
ed

ch
an

ge
s

ai
m

re
po

rt
in

g
on

ex
cl

ud
ed

or
un

de
r-

re
se

ar
ch

ed
gr

ou
ps

to
de

ve
lo

p
to

ol
s

to
gu

id
e

re
se

ar
ch

an
d

de
ve

lo
pm

en
t

D
ev

el
op

cr
ite

ri
a

fo
r

de
fin

ite
re

gi
st

ra
tio

n
in

vo
lv

in
g

fr
om

th
e

pe
rs

pe
ct

iv
e

of
m

ed
ic

al
pr

ac
tic

e.
re

qu
ir

em
en

ts
fo

r
po

st
-m

ar
ke

tin
g

re
se

ar
ch

fo
llo

w
in

g
co

nd
iti

on
al

ap
pr

ov
al

5.
T

he
co

nfi
de

nt
ia

ln
at

ur
e

of
as

se
ss

m
en

ta
nd

de
ci

si
on

R
eg

ul
at

or
y

au
th

or
iti

es
D

ev
el

op
po

lic
ie

s
fo

r
pu

bl
ic

de
ba

te
,h

ea
ri

ng
s,

ex
pe

rt
m

ak
in

g
ab

ou
td

ru
g

re
gi

st
ra

tio
n

lim
its

th
e

m
ee

tin
gs

,a
nd

vo
tin

g
in

th
e

pr
oc

es
s

of
dr

ug
ap

pr
ov

al
po

ss
ib

ili
tie

s
to

ve
ri

fy
th

e
qu

al
ity

of
th

e
pr

oc
es

s.
In

vo
lv

e
le

ad
in

g
sc

ie
nt

is
ts

in
de

fin
in

g
Pr

op
os

ed
ch

an
ge

s
ai

m
to

im
pr

ov
e

pu
bl

ic
re

qu
ir

em
en

ts
fo

r
dr

ug
ap

pr
ov

al
ac

co
un

ta
bi

lit
y

of
re

gu
la

to
ry

au
th

or
iti

es
.

6.
Pr

ac
tit

io
ne

rs
la

ck
in

fo
rm

at
io

n
to

ev
al

ua
te

R
eg

ul
at

or
y

au
th

or
iti

es
Pr

ov
id

e
m

or
e

sp
ec

ifi
ed

in
fo

rm
at

io
n,

fo
r

ne
w

dr
ug

s
fo

r
ap

pl
ic

at
io

n
in

pr
ac

tic
e.

Pr
op

os
ed

ex
am

pl
e,

ab
ou

td
ai

ly
de

fin
ed

do
se

s,
or

po
pu

la
tio

ns
ch

an
ge

s
ai

m
to

in
cr

ea
se

aw
ar

en
es

s
am

on
g

in
-a

nd
ex

cl
ud

ed
in

tr
ia

ls
pr

ac
tit

io
ne

rs
ab

ou
tt

he
lim

ita
tio

ns
of

pr
e-

m
ar

ke
tin

g
Pr

ov
id

e
in

fo
rm

at
io

n
ab

ou
tm

ec
ha

ni
sm

s
an

d
re

se
ar

ch
an

d
pr

ov
id

e
to

ol
s

to
de

fin
e

w
hi

ch
an

al
ys

es
in

re
la

tio
ns

hi
p

to
di

ff
er

en
ce

s
an

d
eq

ui
va

le
nc

e
su

bg
ro

up
s

of
pa

tie
nt

s
ar

e
m

os
tl

ik
el

y
to

be
ne

fit
in

ef
fic

ac
y

an
d

sa
fe

ty
in

su
bg

ro
up

s
of

pa
tie

nt
s

fr
om

dr
ug

s.
D

ev
el

op
st

an
da

rd
is

ed
fo

rm
at

s
to

in
fo

rm
ab

ou
t

re
la

tiv
e

an
d

ab
so

lu
te

be
ne

fit
s

an
d

ha
rm

s
of

dr
ug

s
Pr

of
es

si
on

al
or

ga
ni

za
tio

ns
A

lw
ay

s
re

po
rt

th
e

cr
ite

ri
a

us
ed

fo
r

th
er

ap
eu

tic
ev

al
ua

tio
ns

an
d

he
al

th
ca

re
au

th
or

iti
es

In
cr

ea
se

th
e

av
ai

la
bi

lit
y

of
in

de
pe

nd
en

tc
on

tin
ui

ng
m

ed
ic

al
ed

uc
at

io
n

208 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 19:1, 2003



www.manaraa.com

Pre-marketing clinical research and medical practices

Table 4. Perceived Barriers to Change

Perceived barrier regarding: Nature of the perceived barrier:

Changing the direction of clinical
research

Different interests between pharmaceutical companies
and medical practice in performing certain research

Including more elderly in trials Larger time investment of researchers
Unwillingness of elderly patients to participate

Developing research in primary care Lack of research infrastructure and facilities in primary
care, leading to logistically complex cooperation
between primary and secondary care researchers

Developing requirements for
post-marketing research

Public or private responsibility for funding of
post-marketing research

Developing requirements to
demonstrate clinical effectiveness

Within one class, approval of products according to
different standards

Balancing new requirements with realistic opportunities
to earn back investments

Balancing research to demonstrate clinical effectiveness
with research into mechanisms of such effects

Increasing involvement of experts
on behalf of regulatory authorities

Low status of the work and possible insufficient budgets

Developing strategies for steering
research and development of new
drugs

Inconsistencies between policies for stimulation of
innovative research, requirements for drug approval,
and reimbursement policies

toward higher inclusion of elderly in trials. A practical barrier was seen in the unwillingness
of the elderly to participate, but other respondents noted the opposite.

Trial Setting. Pre-marketing clinical research should focus more on patients in pri-
mary care. To achieve this, training and certification of primary care physicians is required.
A barrier to the development of research in primary care settings was observed in lacking
infrastructure and facilities. Also, involvement of many GPs is required to match the number
of patients who can be included through one outpatient clinic.

Analysis. Trial size is an important parameter for statistical power to study differences
between subpopulations with varying effect-modifying factors such as age, sex, ethnic
origin, comorbidity, or comedication. Applying experience from geriatrics in dealing with
comorbidity and comedication in trial design and analysis to other research fields was
considered useful. A number of suggestions were made to increase the learning from trials:
a) meta-analysis of data from phase III trials, if justified methodologically; b) design of
trials on differences between effect-modifying factors; and c) subgroup analyses in phase
IV post-marketing trials when larger numbers of patients can be included.

Timing of Research. Respondents acknowledged that barriers to drug approval should
not increase, but more emphasis should be put on post-marketing research. Also, some
research, such as focusing on long-term use or withdrawal of medication, may not be feasible
on beforehand, and should be performed after marketing. The following suggestions were
made regarding post-marketing research:

� Improvement of systematic collection and analysis of efficacy and safety data, especially in sub-
groups excluded from pre-marketing trials. Protocols should standardize data collection, but can be
lean in comparison to those used for double-blind trials.

� Further development of methodology for scientific analysis of patient data from large practice-based
registrations.

� Stimulation by regulatory authorities that pharmaceutical companies perform safety studies in high-
risk populations under well-controlled circumstances. Prior agreement should be reached about the
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terms under which a safety profile could be acceptable. As a result, relevant data would become
available without condemnation of the product.

� Involvement of representatives from medical practice, in addition to the pharmaceutical company
and regulatory authorities, in the planning and evaluation of post-marketing research.

� Performance of independent post-marketing research, including surveillance of adverse effects.

A perceived barrier to developing requirements for post-marketing research was ob-
served in funding. Some respondents argued that post-marketing research should be pub-
licly funded if it is considered relevant for medical practice. Others were of the opinion that
post-marketing research is an inextricable part of drug development, and practice-oriented
research is also the companies’ responsibility.

2. Cardiovascular drugs are registered on the demonstration of effects on surrogate
endpoints, such as blood pressure or cholesterol lowering, whereas patient treatment in
medical practice is based on effects on clinical endpoints (morbidity and mortality). We
found general agreement that demonstrating effects on clinical endpoints, also referred to
as studying effectiveness, should be a main issue in drug regulation. Several ideas were
presented to improve the availability of clinical endpoint data, in particular of innovative
therapies.

Ideally, effectiveness data should be present when marketing approval is granted, but
this was generally not considered a realistic requirement. A differentiation in strategy was
suggested for innovative and me-too products. An innovative product could be accepted
without clinical endpoint data to meet needs in health care, but this argument would not apply
to later products of the same class, in which case effectiveness should be documented prior
to marketing. Different opinions existed regarding the need to demonstrate effectiveness for
all cardiovascular drugs. It was thought to be reasonable to request effectiveness data when
applying for reimbursement of preventive medicine, although this may lead to redundant
research. In contrast, other respondents argued that the principle of class effects should
be applied, and demonstration of equivalence with drugs with proven endpoints should be
sufficient.

A strategy that was suggested to stimulate clinical endpoint studies is to request such
studies conditional to granting initial marketing authorization.1 Conditional approval should
include requirements on the nature and planning of post-marketing research. Final regis-
tration is subsequently granted on disease-related and total morbidity and mortality data.
The use of this strategy was exemplified by the initial approval of a cholesterol-lowering
statin in Sweden. At that time, the company was requested to substantiate its long-term
effectiveness. As a result, long-term studies were performed, and also research into models
showing effectiveness within a relatively short time-span was highly stimulated.

With respect to the prescribing of new cardiovascular drugs, it was suggested to limit
their prescribing until effectiveness data are present, a strategy that could be advocated by
professional organizations.

Three limitations regarding the feasibility of the proposed changes were observed. First,
an important question was raised about the introduction of new, far-reaching requirements,
such as conditional approval. New products within existing classes would be marketed
according to different requirements, thus leading to unequal competition with the older
products. Second, it was mentioned that changes in requirements for research should be
balanced against realistic opportunities for companies to earn back investments. Last, it was
noticed that it might not be easy for regulatory authorities to find a balance between the
commercial and scientific aspects of requirements. From a company’s point of view, it is
important to know whether an investment will be marketed if certain requirements have been
met, whereas from a scientific point of view, research into mechanisms is relevant but more
difficult to translate into requirements because of ongoing advances in medical science.
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3. Drugs can be prescribed for unapproved indications, so-called off-label use.
Regulatory assessment of the efficacy and safety of the drug in this situation has not
been performed. Different types of off-label use were recognized. First, products may
be prescribed for unapproved indications where other products of the same class were
granted approval. The second type refers to the prescribing of products for an indica-
tion without approval for any of the products from the same class. An example of the
latter was recognized in the prescribing of losartan for heart failure. This first represen-
tative of the class of angiotensin-II antagonists was approved for hypertension only. Be-
cause of its resemblance to the class of ACE inhibitors, of which some products have
also been approved for heart failure, it has been prescribed in the same way. It was sug-
gested that in such situations where regulatory authorities can reasonably expect off-
label use to occur, they should at least request to document the safety of the drug in
patients with that indication. Additionally, it was thought to be reasonable for regula-
tory authorities to request a pharmaceutical company to substantiate a particular indica-
tion for assessment following certain developments in medical practice. Requirements
to improve regulation of unapproved drug use were considered very important to bal-
ance situations where interests of pharmaceutical companies restrain conducting such
research.

It was recognized that off-label prescribing occurs frequently in the Netherlands. Pro-
fessional organizations were thought to play an active role in educating practitioners about
the risks of off-label prescribing. Furthermore, the following strategies were suggested:

� Limit reimbursement of drugs to approved indications. This approach may positively stimulate
companies to perform research into unapproved indications.

� Request medical and pharmaceutical specialists to substantiate a registration file with documenta-
tion on the efficacy and safety of unapproved indications and apply for assessment by regulatory
authorities.

4. The current basic principles of the Dutch and European regulatory systems limit
possibilities for steering research and development of new drugs. At present, within the
boundaries of European legislation, research and development involving new drugs are
mostly directed by the pharmaceutical industry. For some issues, there is no basic principle
included in the regulatory system. An example where respondents noticed a lack of steering
possibilities for regulatory authorities refers to different strategies that are being used toward
studies with children and pregnant patients, on the one hand, and elderly and patients with
comorbidity on the other. When no research has been performed in the former groups, they
are excluded as target populations for the use. It was suggested that developing comparable
strategies for the elderly and patients with comorbidity might stimulate research into these
patient groups.

The binary character of the decision regarding drug registration was considered not
to be in concordance with the importance of post-marketing research and development
of new drugs. Relevant issues can be defined at the moment of drug approval and may
emerge during the further development of a new drug in medical practice and in advancing
medical science. In both situations, it was considered desirable that regulatory authorities
have opportunities to request additional research, other than pharmacovigilance, and assess
the results under requirements of conditional approval.

Respondents noted that, from the perspective of practitioners, there is little need to
market me-too products, but they observed little barriers for it. It was suggested that policy
developments should focus on strengthening the dynamics of innovation, for example,
by introducing requirements for post-marketing research of me-too products that aim to
demonstrate the clinical relevance of claims of improvement, or identification of subgroups
of patients that benefit most from the drug. A better balance should be found between
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allowing a certain amount of me-too products to further develop in medical practice and
stimulation of innovative research.

It was noted that the guidance of a process with multiple decisions requires different
tools, strategies, and criteria than a system involving a single binary decision. Criteria
for steering a developmental process imply valuation of this process and its outcomes,
whereas for a single binary decision it is sufficient to assess only the outcomes of the
process. Because of these differences, it was questioned whether guidance and assessment
of research in the post-marketing phase should be performed by the same organization as
the one performing the initial marketing approval. It was suggested that developments in
drug regulation of this order may be feasible at a European level or may require transatlantic
or global harmonization.

It was mentioned that an important aspect of developing strategies for steering research
and development of new drugs is consistency of aims within the broad range of drug
policies, involving the stimulation of innovative research, drug approval, and reimbursement
strategies.

5. The confidential nature of assessment and decision making about drug registra-
tion limits the ability to verify the quality of the process. Respondents expressed limitations
in the present system, which is based on confidence in the expertise and independence of
regulatory authorities. Transparency and public debate about requirements for approval
were considered necessary to achieve a better connection with needs in medical practice.
Also, debates, hearings, expert meetings, and voting should be made public. Current leading
scientists should be involved in defining the body of knowledge that is required to guide
drug registration. A barrier to increase the involvement of experts on behalf of the regula-
tory authorities was thought to lie in the low status of such work and possibly insufficient
budgets. This implies that other resources need to be made available.

Respondents who compared characteristics of drug regulation between Europe and the
United States attributed a higher level of professionalism and interaction with companies to
the FDA. For example, it was stated that the FDA verifies many details of a registration file
with the company during assessment. On the other hand, the high workload and possibly a
limited capacity of regulatory authorities in Europe were also recognized.

It was noted that there is an inextricable network between the pharmaceutical industry
and regulatory authorities. The position that all parties who genuinely strive for the devel-
opment of innovative products would benefit from openness was not thought to be popular.

6. Physicians and pharmacists lack information (knowledge) to evaluate new drugs
for application in daily practice. Professional organizations could increase awareness
among practitioners about the limitations of pre-marketing research. Ideally, all data from
clinical trials should be available for practitioners when new drugs are being marketed. Crit-
ical assessment of new drugs is relevant because of the increasing complexity of medicine.
Therefore, articles in the Dutch Drug Bulletin should always report the criteria used to eval-
uate the therapeutic position of drugs. It was also noted that professional organizations and
the government should undertake more efforts to increase the availability of independent
continuing medical education.

A number of suggestions were given to improve the information about new drugs.
Information in the summary of product characteristics (SPC, or document IB for drugs on
the Dutch market) could be more specific to improve prescribing outside one’s own area of
specialisation. Information about subpopulations that were excluded from pre-marketing
research and possible consequences for use in such patients is particularly useful when
there is a rationale that data from trials may be less applicable to other patient groups (e.g.,
patients with comorbidity or patients of other ethnicities). The following changes were
suggested to improve the applicability of trial data to medical practice:
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� Provide information about the pathophysiologic mechanisms that characterize specific target pop-
ulations and the relationships with differences in efficacy and safety of drugs;

� Provide information on analyses that were performed to study comparability or equivalence of effects
between various subgroups of patients, such as between patients with and without comorbidity or
patients of different ethnicity; and

� Develop a standardized format for presenting relative and absolute benefits and harms of drugs.

DISCUSSION

When asked about the gap between pre-marketing research and medical practice in the
context of drug approval and regulation, the respondents in our study placed the issue in
the broader perspective of drug development, clinical research, reimbursement, and pre-
scribing. Our approach to interview medical and pharmaceutical practitioners, who were
well-informed on different aspects of the drug regulation process, provided the opportunity
to study core issues of the present system and possible changes.

This is an opinion-based study. One limitation is that we focused on views and opinions
held in medical practice. The respondents were not explicitly asked to think about the
economic implications of their proposals. Our results, however, will be discussed, together
with views from regulatory authorities and the pharmaceutical industry, as found in the
literature. Since this study was designed to identify the nature of different concepts that
could be introduced in drug regulation in order to bridge the gap between research and
practice, well-informed interviewees were selected. Their opinions should not be considered
representative for all medical and pharmaceutical practitioners. The methods of analysis
used in this study were selected for their suitability to identify ideas and concepts (33;41).
It can be questioned how the choice of another drug class would influence the results. The
cardiovascular field is highly competitive and subject to intensive research and debate, for
example, regarding the limitations of surrogate endpoints for regulatory assessment (43).
However, discrepancies between populations in research and practice were also found in
other therapeutic areas (9;31;36;42;45). Also, only a limited part of our results refers to
specific cardiovascular issues, whereas many general regulatory aspects were put forward.
Therefore, it can be expected that the results of our study could contribute to the further
development of the regulatory system at large.

Clearly, drug regulation is part of a complex system, not only involving policies and
regulations at a national level, but also increasingly involving European and global regu-
lations and developments. The interviewees recognized the complexity of the system and
provided tools for a “reconstruction” of the process of drug regulation. Six core issues
were identified that cover various fundamental aspects of the gap between pre-marketing
research and medical practice. In general, these issues refer to the standards applied in drug
regulation, the basic principles of the system, and conflicting interests.

From a historical perspective, Bodewitz et al. (5) have analyzed the origin and shaping
of standards in drug regulation. They argue that during the 1960s, the interaction between
regulatory authorities, the pharmaceutical industry, and medical scientists was essential
in developing the scientific standards for drug registration regarding the quality, efficacy,
and safety of drugs. At that time, a major shift in medicine was marked by the general
acceptance of the double-blind controlled trial methodology as the scientific standard to
demonstrate efficacy of drugs. This methodology was implemented in the process of drug
regulation. Since then, the system has evolved, but this methodology still forms one of its
basic principles.

An interesting question is why the gap between clinical trials and medical practice has
become an important issue in medicine. The results of our study indicate that there is a
need to focus the regulatory standards more on the present needs in medical practice. The
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respondents raised two major subjects, i.e., variability in drug response and demonstration of
clinical effectiveness. With respect to the first issue, it is well recognized that homogeneity
of treatment groups may enhance the internal validity of trials but poses a problem to medical
practice, where large variation exists between patients (26). Age, sex, ethnicity, comorbidity,
and comedication are well known effect-modifying variables. Thus, an important debate
within evidence-based medicine refers to defining subgroups of patients that are most likely
to benefit from drugs (29). Increasingly, systematic methods are being developed and used in
medical practice for applying evidence from trials to individuals and populations with other
characteristics (32). These developments reflect important approaches in medical practice,
aiming to bridge the gap between knowledge derived from clinical studies, and individual
patient treatment. Within regulatory bodies, the need to study variability between patient
groups has also been recognized. This has led to the approval of guidelines, for example,
regarding the evaluation of differences in drug responses related to age in 1989 by the FDA,
followed in 1993 by the EMEA (6;17). However, in the present European system, such
guidelines have a nonobligatory status. The respondents of our study proposed a number of
changes, including a shift in the focus of clinical trials on variability in drug responses and
improvement of clinical information about variability.

The second issue, which was claimed to require a better implementation into regu-
latory standards, is the demonstration of effectiveness. The recognition that efficacy on
surrogate endpoints does not necessarily lead to clinical benefit has fueled the development
of evidence-based medicine and its application in treatment guidelines (16;24). Ongoing
research, especially in the cardiovascular field, has shown that different relationships exist
between surrogate endpoints and clinical effects, indicating the need for validation (15;43).
Also, the expected increase in development and use of preventive medicine (35) illustrates
the need, from the perspective of medical practice, to regulate the demonstration of effec-
tiveness. At present, in a number of countries, policy developments have focused on the
demonstration of cost-effectiveness, and the issue is linked to reimbursement regulations
(23). The respondents in our study suggested that effectiveness should also be a guiding
principle in drug approval, and several regulatory changes were proposed. A central as-
pect referred to a system of conditional approval prior to granting final registration on
effectiveness studies. This concept differs from the present “approval under exceptional
conditions,” when marketing is granted without sufficient evidence of the quality, efficacy,
or safety of the product according to guideline 75/318/EEG. This may be the case for or-
phan drugs. The concept of conditional approval, as proposed in our study, would involve
the present requirements of evidence for initial marketing, followed by requirements for
post-marketing research to demonstrate clinical effectiveness in relevant situations. Reg-
ulatory developments at present do not appear to be evolving in the proposed direction,
since requirements for 5-year marketing authorization renewal will be abolished and re-
placed with tougher pharmacovigilance procedures (14). Furthermore, in our study it was
suggested to accept the principle of class effects in order to reduce costly and redundant
research. Although validation of surrogate endpoints, and demonstration of equivalence
and class interchangeability are clearly complex issues (7;15;18), they are scientifically
important and should be dealt with in terms of drug regulation in the pre- or post-marketing
phase.

The results of our study suggest two strategies to achieve the proposed changes to
improve the connection between pre-marketing research and medical practice: a) strategies
that can be applied within the present system of drug regulation; and b) strategies affecting
the basic principles of the present system. Regulatory authorities were identified as primary
actors to initiate changes. Furthermore, the pharmaceutical industry, clinical investigators,
ethics committees, practice researchers, governmental healthcare authorities, practitioners,
and professional organizations need to be involved. A number of potential barriers to change

214 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 19:1, 2003



www.manaraa.com

Pre-marketing clinical research and medical practices

were identified. Dependent on the nature of changes in drug regulation that may be aimed
for, these potential barriers need to be considered.

Strategies that can be applied within the present regulatory system typically involve
policies aiming to increase the focus of clinical research on subgroups of patients relevant
in practice. To improve adherence to research guidelines, a strategy for change may require
a redefinition of the nonobligatory status of these instruments. Other suggested changes
to optimize the present regulatory system aim to increase awareness among practitioners
about limitations of pre-marketing research, improve information about new drugs, and
limit the prescribing of new drugs. Within the present regulatory system, the EMEA is
increasing communications with interested parties, such as consumer organizations. The
public consultation on the procedure for transparency about opinions on applications forms
an example (12). However, the differences in responses to the proposed procedure from
various organizations, representing the pharmaceutical industry, healthcare providers, and
patients, reflect the different positions in the field and may be indicative of the difficulties
in balancing interests.

The second strategy introduces new basic principles to the process of drug regulation.
One would be the introduction of an interactive post-marketing drug development process.
This principle fits with the view that successful research and development of a new drug,
leading to marketing authorization, form the beginning rather than the end of the devel-
opmental process. The history of medical innovation has shown numerous instances in
which new indications have been discovered after drugs were marketed. Widespread use
is often an essential precondition for the identification of new applications, and clinical
practice itself is thus a particularly important source of medical innovation (34;46). From
a methodologic point of view, pre-marketing trials include limited numbers of highly se-
lected patients, which is not sufficient to fully reveal adverse drug reactions. Therefore,
methodologic tools for pharmacovigilance become increasingly important (11). Addition-
ally, clinical trials are designed to test a narrow hypothesis and consequently usually do
not reveal unexpected benefits (20). These arguments imply that an important contribu-
tion to focusing drug research and development on issues relevant to medical practice
lies in the post-marketing phase. However, apart from regulating post-marketing pharma-
covigilance within the current systems, regulatory authorities lose their power to actively
influence research and development after registration. The pharmaceutical industry has been
criticized that its drive for profits can overshadow its social responsibilities, and a better
balance between interests of shareholders and those of the public is needed (3). To achieve
this, public interests need to be represented in defining the direction of post-marketing
research.

An example of a public interest that is insufficiently met can be found in the lack of
clinical trials in children, resulting in unapproved use (21;40). It has been claimed that
companies are reluctant to conduct trials in children in particular because the pediatric
population is considered to be of no commercial value (8). Also, they might be hesitant
to expose a wide, vulnerable population to possible risks. To overcome this, regulatory
authorities need tools that could force companies to conduct trials in populations that are
generally excluded from research. An example is the extension of U.S. market exclusiv-
ity to encourage companies to conduct pediatric trials (40). From our study, it is con-
cluded that such strategies should be developed in a broader context, including all off-label
use.

The respondents in our study emphasized the importance of stimulating the develop-
ment of innovative drugs over me-too products. Kanavos and Mossialos (22) argue that the
present system of patent protection helps industry but may not necessarily encourage inno-
vation. Therefore, strategies that enforce the conduct of innovative research may in principle
be welcomed, although the pharmaceutical industry could also see this as increasing the
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requirements that have to be met. Another position is that balancing pre- and post-marketing
requirements may ease the burden to produce ever-increasing amounts of information prior
to drug marketing. This was illustrated by Schmidt (39):

Information Ability to get Ability to Ease of
needed to + information after + control usage + withdrawal of = A constant

approve a drug marketing after marketing drug approval

Another fundamental principle to achieve the necessary changes is the development
of a system in which more parties interact during the whole regulatory process, rather than
just the regulatory authorities and pharmaceutical industry. This would include a more open
exchange of information. To understand the origin of the confidential nature of European
drug regulation, several researchers placed the development of legislation in its historical
perspective, which is closely related to the development of modern pharmaceutical indus-
try (5;10). A confidentiality clause was included in the 1962 law in the Netherlands to
protect leaking of information from a manufacturer to its competitors. This Dutch model
was often followed across Europe. The same argument opposing wider rights of access
to information about drug testing and approval can be heard from industry nowadays (1).
However, in the 1970s, drug regulators and safety experts expressed their concerns about
the confidentiality of information, since they were unable to disclose data from registration
files, which could have been helpful in cases of safety problems (10). In the course of
history, many arguments have changed. At present, independent peer review is considered
highly relevant for a reorientation of medical practice to scientific standards. In our study,
the current lack of accountability of the regulatory authorities was clearly recognized as a
problem.

In their study among representatives of regulatory authorities and pharmaceutical
industries in Europe, Abraham and Lewis (1) showed that scientists from pharmaceuti-
cal companies themselves acknowledge that more freedom of information would bene-
fit medical and pharmaceutical sciences. Their results suggest that increased openness
is likely to stimulate innovative research and drug development, rather than to limit the
developmental process. Another argument refers to the position of the European regu-
latory authorities. Openness would provide a forum in which they could increase their
contribution to the medical debate with information about new drugs. This is likely to
benefit medical practice. A positive aspect of openness and public accountability is an
increased credibility of the regulatory authorities and pharmaceutical companies. Addition-
ally, clinical researchers would become accountable for their contributions in the regulatory
process (2).

Commitment of the EMEA to transparency is claimed by the introduction of EPARs on
the Internet (37). EPARs and the Dutch NPARs include a summary of the clinical trials used
as a basis for approval and reflect the considerations for granting approval. Providing this
information is in itself a positive development, but based on our study it can only be valued
in terms of a first step toward openness and public debate. Also, our findings revealed a
substantial ignorance about the existence of EPARs. Because our interviewees were selected
to be knowledgeable about the regulatory process, rather than to be representative for
practice, our results can only be indicative of a low knowledge among practitioners of this
source of information regarding new drugs.

POLICY IMPLICATIONS

The results of this study indicate that drug regulation should focus more on the needs in
medical practice. This perspective is in line with the basic assumptions for drug regula-
tion, which lie in protecting the patients’ interests and facilitating safe and effective use of
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drugs. It also places drug regulation in the broader reorientation of medicine involving
the shift toward patients’ needs and interests. The need for reorientation from a drug
centered regulatory process toward a practice-oriented process is also recognized within
the regulatory authorities (19;44). In particular, we recommend that regulatory authori-
ties develop their influence on the post-marketing drug research process, together with
other parties involved, to bridge the gap between pre-marketing research and medical
practice.

NOTE
1This concept of conditional approval differs from the notice “approval under exceptional con-

ditions” as defined in guideline 75/318/EEG.
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