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The marked increase in spending on drugs1 has led
payers such as provincial governments to restrict
funding for many drugs to specific clinical indica-

tions that are thought to be cost-effective.2,3 Some have ar-
gued that this unreasonably deprives patients of access to
beneficial drugs.4 In this article we argue for a new ap-
proach to drug evaluation in Canada that combines the
strengths of randomized trials and observational studies,
and places more emphasis on the use of drug evaluation af-
ter marketing for decision-making.

At least 4 different types of clinical studies are required
to inform rational drug policy: (1) randomized trials to de-
termine efficacy and safety (which are required for licens-
ing), (2) real-world randomized trials to determine effec-

tiveness and safety in regular practice, (3) observational
studies that use administrative databases and (4) targeted
primary data collection (Table 1). Currently, most random-
ized trials are done to determine efficacy and safety under
ideal conditions, whereas the other designs, which are less
frequently used, attempt to determine a drug’s pattern of
use and effectiveness under real-world conditions. For
some drugs, the results of randomized trials of efficacy will
be so straightforward and the possibility of real-world use
outside the conditions of the trial so small that no other
study designs will be required. However, for other drugs
there may be concern about the impact of the drug upon
clinically important outcomes (e.g., if surrogate outcomes
were used in the efficacy trials) or concern that the drug
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Table 1: Characteristics of clinical studies used to inform drug policy

Type of study Purpose Timing Usual sponsor(s) Strengths Weaknesses

Randomized
trial

Determines drug efficacy
and safety, usually
compared with placebo

Before licensing Industry Provides unbiased
evidence about
efficacy

Detects major side
effects

Real-world effectiveness may not
be reflected

Important but rare side effects
may not be detected

New drug is often not compared
with commonly used alternatives

Real-world
randomized
trial

Determines drug
effectiveness and side
effects in the real world

Before and after
licensing

Industry

Granting agencies

Provides evidence
about real-world
effectiveness and
side effects of the
drug, compared to
usual practice

Large sample sizes are often
required

Comparator treatments are often
not standardized

Observational
study with
administrative
databases

Evaluates drug use,
compliance, use of
concomitant drugs, and
the association between
drug use and outcomes
in the real world

After licensing Drug plans

Granting agencies

Industry

Is relatively
inexpensive and fast

Can be population-
based

Can detect rare side
effects

Databases often lack detailed
information needed to
characterize patients or
determine outcome

Determination of causation is
difficult because of biases
resulting from lack of
randomization

Primary data
collection

Provides detailed
information about
patient characteristics
and outcomes

After licensing Granting agencies

Industry

Drug plans

Provides detailed
information about
clinical relevance

Can combine
information with
administrative data

Data collection can be time-
consuming, especially if large
sample size needed

If not randomized, biases can
make determination of causation
difficult



will be used for patients on whom it has not been studied
or for whom it is cost-ineffective. In these circumstances, 2
or more of the study designs would be required to ade-
quately assess the impact of the drug in the real world and
to guide clinical and policy decisions.

A proposed model for optimal drug evaluation in
Canada is shown in Fig. 1. We would suggest more large,
head-to-head randomized trials to convincingly determine
the relative benefits and risks of competing medications in
regular practice. The greater use of observational studies
and chart reviews after licensure would increase the use of
real-world evidence to monitor the use of drugs. Payers

might become more liberal in their initial decisions about
paying for drugs if they knew that their decisions would be
re-evaluated over time and that they could change their de-
cision if the use of a drug seemed to be beyond that which
the evidence would support.

Observational studies that use administrative data to link
drug claims to physician and hospital use can play a key
role in drug evaluation after marketing. Although work is
underway to create a national drug-claims database5 this
database will not link drug claims to other administrative
data and will therefore be of limited use. Linked databases
do exist in many provinces. Several research groups have
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Fig.1: A proposed model for drug evaluation in Canada. CEIPs = Centres of Excellence in Pharmacosurveillance.
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the expertise and experience to use these databases for eval-
uation after marketing6–13 (for a list of these groups and
Web sites, see the online appendix at www.cmaj.ca). 

We refer to each of these groups as a Centre of Excellence
in Pharmacosurveillance (CEIP). Ideally each CEIP should
be affiliated with an academic institution or institutions to
ensure independence and methodological rigour, and should
work closely with provincial drug plan decision-makers and
others to help identify priorities for research.

A national research infrastructure should be developed
to allow researchers from a CEIP to access data from other
provinces under appropriate conditions of security and
confidentiality. If transfer of data between provinces is not
possible analytical methods developed in one province
could be used in other provinces (unpublished data). Col-
laboration among CEIPs would not only promote colle-
giality and shared methods, but also make it possible to in-
crease sample size and detect rare outcomes. As well,
analysis of natural experiments that occur when provinces
make different formulary decisions (e.g., coverage for rofe-
coxib and celecoxib is restricted in British Columbia and
Ontario, but unrestricted in Alberta and Quebec) could
play an important role in informing drug policy.

The recent establishment of Health Canada’s Marketed
Health Products Directorate14 and the emergence of a na-
tional drug review process15 could provide a fresh emphasis
on coordinated drug evaluations after marketing. In the
United States, the Food and Drug Administration (FDA)
uses signals from its adverse-event reporting system
(AERS) as a trigger for targeted pharmacoepidemiological
research conducted in academic centres with access to
linked administrative databases.16,17 These studies, funded
by the FDA, include support for focused efforts to collect
primary data to supplement and validate the administrative
data. Given efforts to establish a joint US–Canada AERS,18

we wonder why a similar network of CEIPs could not op-
erate in Canada, perhaps in collaboration with the FDA. As
well a forum and sufficient funding should be provided to
permit all those involved in drug policy to meet formally to
ensure that the most important questions are being exam-
ined, and that all available and appropriate methods and
data sources (including clinical registries and electronic
medical record databases) are being used to examine them.
This new strategy will require more investment in research
and outcomes assessment, and there will be considerable
discussion about who should pay for what. However in the
end the benefits generated by the more appropriate use of
medications will be considerable.

Because of the societal importance of pharmaceuticals
the act of writing a prescription, which used to be a private
interaction between a physician and a patient, is now being
scrutinized and manipulated by those who pay for drugs (to
try to decrease the amount paid), by those who make drugs
(to try to increase the amount paid) and by those who are
interested in quality of care (to try to ensure that the right
patients get the right drugs). Many of us wear more than

one hat. The challenge for all of us is to ensure that drugs
are used in the most appropriate, cost-effective manner pos-
sible. The large number of stakeholders involved and their
conflicting self-interests make the development of effective
drug policy difficult. The changes that must be made to the
current system will require considerable courage and com-
mitment on the part of all groups involved. Time will tell
whether societal good will win over self-interest.
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When new drugs come to market and are pre-
scribed by physicians to real-world patients,
their costs and effectiveness may vary consider-

ably from those measured in carefully controlled random-
ized controlled trials (RTCs). Physicians, patients and
provincial governments that fund pharmacare programs
must base their prescribing and funding (coverage) deci-
sions on the very limited information available from
RCTs. In the real world, such drugs are prescribed not
only for the relatively healthy and usually younger patients
who enter RCTs, but also for patients with comorbidities
and for older patients. As well, serious but less common
side effects might not be detected in clinical trials; if any
are detected, their frequency may not be precisely deter-
mined. Thus the real-world cost-effectiveness may not
mirror that shown in RCTS.

In this issue, Laupacis and colleagues (see page 1167),1

build on previous work2 in proposing a model for drug
evaluation in Canada that might reduce the uncertainty. A
good example of this type of problem is the recent intro-
duction of a new class of drugs for the treatment of arthri-
tis, the COX-2 selective nonsteroidal anti-inflammatory
drugs (NSAIDs). Laupacis and colleagues2 have previously
documented the rapid uptake of COX-2 selective NSAIDs
in Ontario and the cost of this to the Ontario Drug Benefit
Program. One of the surprising findings is that, despite ap-
proval for payment for these NSAIDs as limited-use prod-
ucts, the availability of the COX-2 selective NSAIDs not

only led to a shift away from nonselective NSAIDs, but also
created a large new cohort of anti-inflammatory drug users.

The widespread use of COX-2 selective NSAIDs has
created a familiar dilemma. What do we do when the evi-
dence for a widely prescribed class of drugs is insufficient to
know whether the benefits outweigh the harms as com-
pared to those of the standard therapy? The concern about
harm in this example comes from the results of 2 large
RCTs3,4 designed to look at the incidence of complicated
peptic ulcers in patients with arthritis, treated either with
COX-2 selective NSAIDs or with nonselective NSAIDs.
For this serious adverse-event outcome, rofecoxib showed a
significant benefit3 and celecoxib showed a trend toward a
benefit.4,5 However, a more comprehensive analysis of these
trials suggests that, rather than being safer than nonselec-
tive NSAIDS, rofecoxib and celecoxib are more harmful;
the number of patients with at least one serious adverse
event of any kind was higher with the COX-2 selective
NSAIDs than with the nonselective NSAIDs.6,7

The authors8 acknowledge that the controversy is unre-
solved and propose a model for drug evaluation in Canada
that might prevent such dilemmas. The component of their
model that I believe has the most chance of providing a so-
lution is the mandated conduct of a large simple RCT after
marketing.1,9

In this particular example the optimal opportunity for
initiating the RCT would have been immediately after the
COX-2 selective drugs were first marketed in Canada. At

Why don’t we initiate more large simple randomized
controlled trials?
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ß See related article page 1167

11. Tamblyn R, Laprise R, Hanley JA, Abrahamowicz M, Scott S, Mayo N, et al.
Adverse events associated with prescription drug cost-sharing among poor
and elderly persons. JAMA 2001;285(4):421-9.

12. Rahme E, Joseph L, Kong SX, Watson DJ, LeLorier J. Gastrointestinal
health care resource use and costs associated with nonsteroidal antiinflamma-
tory drugs versus acetaminophen: retrospective cohort study of an elderly
population. Arthritis Rheum 2000;43(4):917-24.

13. Burge F, Kephart G, Flowerdew G, Putnam W, Comeau DG, Whelan AM,
et al. Physician characteristics in relation to cardiovascular drugs commonly
prescribed for hypertension in Nova Scotia. Can J Clin Pharmacol 2001;8(3):
139-45.

14. Health Canada. Marketed Health Products Directorate. Ottawa: Health
Canada; 2002. Available: www.hc-sc.gc.ca/hpfb-dgpsa/tpd-dpt/mhpd-announce
_e.html (accessed 2003 Aug 7).

15. Health Canada. The common drug review. Proceedings of the Conference of Fed-
eral-Provincial-Territorial Ministers of Health; 2002 Sept 2-5; Banff (AB). Avail-

able: www.hc-sc.gc.ca/english/media/releases/2002/2002_58bk2.htm (ac-
cessed 2003 Aug 7).

16. Strom BL, editor. Pharmacoepidemiology. 3rd ed. Sussex: John Wiley; 2000.
17. Rodriguez EM, Staffa JA, Graham DJ. The role of databases in drug postmar-

keting surveillance. Pharmacoepidemiol Drug Saf 2001;10(5):407-10.
18. Health Canada. Response to the recommendations to Health Canada of the Coroner’s

Jury Investigation into the death of Vanessa Young. Ottawa: Health Canada; 2002.
Available: www.hc-sc.gc.ca/english/protection/vanessa_young/key_initiatives
.html (accessed 2003 Aug 7).

Correspondence to: Dr. Andreas Laupacis, Institute for Clinical
Evaluative Sciences, G106–2075 Bayview Ave., Toronto ON
M4N 3M5; fax 416 480-6048; alaupacis@ices.on.ca


