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MOST CLASSES OF DRUGS IN-
clude multiple com-
pounds. The opinions of
clinicians, manufactur-

ers, and purchasers may differ as to
whether a particular drug is more effi-
cacious, safer, or more cost-effective
than others in its class.1 In this article,
we review the types of evidence com-
monly cited to support the prescrib-
ing of a particular drug rather than an-
other of the same class and provide a
hierarchy for grading studies that com-
pare a drug with another of the same
class, expanding on our discussion in
part A of this Users’ Guide.2

CLINICAL SCENARIOS
The Clinician

As a clinician, you care for many pa-
tients with elevated serum cholesterol
levels. A speaker at a recent continu-
ing medical education event reviewed
the benefits of cholesterol-lowering
therapy, particularly with 3-hydroxy-
3-methylglutaryl coenzyme A reduc-
tase inhibitors (statins), in the pri-
mary and secondary prevention of
ischemic heart disease but did not rec-
ommend a particular statin. You de-
cide to consider statin therapy for all

your patients with elevated choles-
terol levels, but are uncertain which of
the statins on the market is best. You
ask a general internist, cardiologist, and
endocrinologist for their opinions, and
each suggests a different statin, citing
different reasons. You contact pharma-
ceutical representatives to provide you
with evidence that their statins are bet-
ter than those of their competitors. Al-
though you use the JAMA series on Us-
ers’ Guides to the Medical Literature to
assess the validity of published stud-
ies, faced with a variety of competing
claims, you realize that you need a
framework for grading the strength of
these studies.

The Policymaker
Your colleague, a purchaser for a large
health maintenance organization
(HMO), is faced with a similar di-
lemma when she is asked to consider re-
placing the statin on her HMO’s formu-
lary with a newer one. She wonders
whether there is enough evidence to sup-
port the contention that the new statin
is as good as, or better than, the one cur-
rently on formulary. While the new
statin is cheaper, it has been evaluated
only in short-term trials, with choles-
terol lowering as the solitary end point.

DRUG CLASSES
Although there is no uniformly accepted
definition of a drug class—and some
argue that it cannot be defined at all—
drugs are generally said to belong to the
same class for 1 of 3 reasons (TABLE 1).

Herein, we define a drug class as those
drugs that share a similar structure and
mechanism of action. Most classes of
drugs include multiple compounds, and
because of their similar mechanisms of
action, theyaregenerally thought tocon-
fer similar pharmacologic effects and
clinical outcomes (class effects). This
assumption is a key medical heuristic3

and underlies clinical practice guide-
lines in which evidence from studies
involving 1 or more drugs within a class
is extrapolated tootherdrugsof thesame
class. For example, it is recommended
that b-blockers be prescribed for survi-
vors of myocardial infarction or angio-
tensin-converting enzyme inhibitors to
patients with heart failure. In this cir-
cumstance, clinicians are likely to be
interested in the drug within each class
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with the most attractive efficacy-to-
safety ratio; purchasers, in the most
cost-effective drug from a class; and
manufacturers, in the most frequent
prescribing of their drugs.

The absolute treatment effects seen
with a drug (defined by the absolute risk
reductionornumberneeded to treat) are
influenced by the baseline risk or con-
trol event rate of those patients in whom
it is used. Thus, the absolute risk reduc-
tion varies considerably among differ-
entgroupsofpatients.Ontheotherhand,
therelative treatmenteffectof adrug(de-
fined by the relative risk reduction
[RRR]) is often (but not always4) simi-
lar, irrespectiveof thebaselineriskof trial
participants.5,6 If 2 drugs are tested in
separate placebo-controlled trials, only
proportional effects such as the RRR
resulting from each drug can be com-
pared (and then only under the assump-
tion of constant RRR over different con-
trol event rates). Although the point
estimates of effect size vary, a class effect
is considered to be present when drugs
with similar mechanisms of action gen-
erate RRRs (or odds ratios [ORs]) that
are similar in direction and magnitude.
For example, the Collaborative Group
on ACE Inhibitor Trials7 suggested that
there is a class effect for angiotensin-
converting enzyme inhibitors in patients
with symptomatic heart failure, despite
the fact that the OR point estimates for
effectsontotalmortalityrangedfrom0.14
(95% confidence interval [CI], 0-7.6) for
perindopril (1 trial, 125 patients) to 0.78
(95% CI, 0.67-0.91) for enalapril (7 tri-
als, 3381 patients). We are confident in

this class effect, because the overall OR
in 32 trials involving 7105 patients was
0.77(95%CI,0.67-0.88), theCIs foreach
of the angiotensin-converting enzyme
inhibitors overlapped, and there was no
statistical heterogeneity between trials of
different agents.

Risks of Assuming a Class Effect
Although drugs of the same class typi-
callyexhibit similarpharmacological ef-
fectsandclinicaloutcomes, thismaynot
alwaysbe thecase.Note thecurrentcon-
troversy regarding the safety of sotalol
hydrochloride in myocardial infarction
survivors with congestive heart failure
after the publication of the SWORD
Trial,8 which suggested an increase in
mortality with sotalol, compared with
the decrease in mortality with other
b-blockers. It is useful to recall a previ-
ous controversy regarding the efficacy
ofb-blockerswith intrinsic sympathetic
activity (ISA) in patients with myocar-
dial infarction.Althoughameta-analysis9

suggested that the treatment effect was
greater with non-ISA b-blockers, sub-
sequent trials10 failedtoconfirmthis,and
the evidence11 suggests there is little dif-
ference between b-blocker subgroups.
It would seem reasonable to accept a
priori that drugs within the same class
exert similar effects, unless there is clear
evidence of important differences.

However, this assumption can lead
to 2 important errors of extrapolation
with major clinical consequences. First,
when agents in a class of drugs (such
as the thiazide diuretics) all produce
similar pharmacological effects (blood
pressure lowering) and similar clini-
cal effects (stroke reduction), a sec-
ond class of drugs (for example, the cal-
ciumchannelblockers) thatproduce the
same pharmacological effects might be
assumed to produce the same clinical
benefits. In the absence of randomized
trials verifying that final assumption,
this type of extrapolation may be erro-
neous. For example, consider the issue
raised in part A of this Guide—some
calcium channel blockers have unfa-
vorable effects on total mortality.12 Sec-
ond, even within the same class, indi-
vidual drugs may have physiologic

effects other than the mechanism of
action that defined them as being from
the same class. It therefore may be inac-
curate to extrapolate the clinical out-
comes shown in randomized trials of 1
drug in a class to another member of
that class that has not been subjected
to similar outcome-centered trials. For
example, some authors have argued
that, although all of the statins act on
the 3-hydroxy-3-methylglutaryl coen-
zyme A reductase enzyme, they may
have different nonlipid effects on the
atherothrombotic process that may
influence their clinical efficacy.13

To reduce the risk of faulty extrapo-
lation and to maximize the optimal se-
lection of treatments within a class of
drugs, it may be useful to develop and
apply a hierarchy of evidence when mak-
ing decisions about the comparative
clinical efficacy and safety of drugs
within a class. As pointed out in part A
of this Users’ Guide, no matter how
strong the pathophysiologic rationale or
indirect evidence, the efficacy and safety
of a new drug must be established in
clinical outcome studies that test more
than just biological plausibility.

Levels of Evidence
Levels of evidence are increasingly used
by groups that make recommenda-
tions about patient care,14-16 and we have
used some of them to develop guide-
lines for comparing 1 drug with other
drugs in the same class (TABLE 2). This
comparison should occur as part of a sys-
tematic review of all the relevant evi-
dence on the effects of a treatment, iden-
tified and assessed by thorough and clear
methods such as those used in the
Cochrane Collaboration [Update Soft-
ware, Oxford, England; 1998]. We will
describe each level in turn, using the
choice of statin drugs as an example to
illustrate their use (TABLE 3).

Level 1. Level 1 includes random-
ized clinical trials providing head-to-
head comparisons of the drug of inter-
est with other drugs of the same class
for their effects on clinically impor-
tant outcomes. This would generate the
strongest evidence for the decision
maker; however, there are potential

Table 1. Definitions of Drug Classes*

Definition Example

Drugs with similar
chemical
structure

Dihydropyridine
CCBs have
dihydropyridine rings

Drugs with similar
mechanism of
action

CCBs block the
voltage-dependent
calcium channels on
the surfaces of cell
membranes

Drugs with similar
pharmacologic
effects

Antihypertensives
(eg, CCBs, ACE
inhibitors, b-blockers,
thiazides, a-blockers)
lower blood pressure

*CCB indicates calcium channel blocker; ACE, angiotensin-
converting enzyme.
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threats to validity (Table 2) and sev-
eral methodologic issues unique to
these trials. First, at least 1 of the drugs
should have been shown to have a clini-
cally important impact vs placebo in
previous trials carried out in a popula-
tion similar to that of the current trial.
Second, the choice of appropriate dos-
age for each drug is a complicated is-
sue, as this will affect the outcomes and
safety profiles for both drugs. Finally,
one must carefully consider the trial size
and methods before concluding equiva-
lence of 2 drugs—equivalence trials re-
quire much larger sample sizes than
standard trials,17 and any laxity in trial
conduct or patient compliance will tend
to mask any real differences between
drugs.

Thechoiceofclinically importantout-
comes for level 1 studies depends on the
target intervention. In the case of thera-
pies designed to prevent or arrest ath-
erosclerosis(suchasstatins), this implies
long-term efficacy data on events such
asmyocardial infarction, stroke, andall-
cause mortality. On the other hand, for
interventionsdesignedtotreatsymptom-
atic diseases (such as gastroesophageal
refluxdisease), clinically importantout-

comes could include symptom scores
and other quality-of-life measures.

Although there are examples of level
1 evidence in other branches of medi-
cine,18,19 they are rare in the cardiovas-
cularliterature.Ourliteraturesearchfailed
to find any level 1 evidence for statins.

Level 2. Level 2 includes random-
ized clinical trials providing head-to-
head comparisons of the drug of inter-
est with other drugs of the same class
for their effects on validated surrogate
outcomes or comparisons across 2 or
more placebo-controlled trials for effects
onclinically importantoutcomesorvali-
dated surrogate outcomes. Part A of this
Users’Guidediscussedcriteria fordecid-
ing whether to accept results of trials
based on surrogate outcomes. Ecologic
studies, cohort studies, and random-
ized clinical trials with prestatin lipid-
lowering agents were supportive of the
lipid-lowering hypothesis20 (that low-
ering low-density lipoprotein[LDL]cho-
lesterol levels lowers the risk of athero-
sclerotic heart disease); however, it was
not until the publication of the large-
scale statin trials21-25 (Table 3) consis-
tently linking reductions in LDL cho-
lesterol to reductions in morbidity and

mortality that we agreed to accept the
surrogate end point of LDL cholesterol
lowering as a proxy for clinically impor-
tant outcomes. Thus, to accept head-to-
head comparisons for surrogate out-
comes as level 2 evidence, at least 1 of
the comparators must have demon-
strated efficacy in long-term trials with
clinically important outcomes.

Whereas a randomized trial26 com-
paring 4 statins for their effects on LDL
cholesterol, high-density lipoprotein
cholesterol, and triglycerides during an
8-week period would be an example of
level 2 evidence, it also is important to
incorporate considerations of the size
and duration of trials in the decision-
making process.

On the other hand, a number of level
2 comparisons can be made between
various statins—for example, one can
compare the treatment effects seen with
simvastatin vs pravastatin in secondary
prevention trials (such as the 4S21 and
LIPID25 studies [Table3]).Althoughcon-
sistency of effects in such comparisons
would be strong evidence for the pres-
ence of a class effect, these comparisons
are less useful in determining whether
a drug is more efficacious than another,

Table 2. Levels of Evidence for Comparing the Efficacy of Drugs Within the Same Class*

Level Comparison Study Patients Outcomes Threats to Validity

1 Within a head-to-head RCT Identical (by definition) Clinically important Failure to conceal randomization scheme
Failure to achieve complete follow-up
Failure to achieve double-blinding
Soundness of outcome assessment

2 Within a head-to-head RCT Identical (by definition) Validated surrogate Those of level 1 plus validity of surrogate
outcome for clinically important outcomes

2 Across RCTs of different
drugs vs placebo

Similar or different
(in disease and
risk factor status)

Clinically important
or validated
surrogate

Those of level 1 plus differences between trials in:
Methodologic quality (adequacy of blinding,

allocation concealment, etc)
End point definitions
Compliance rates
Baseline risk of outcomes

3 Across subgroup analyses
from RCTs of different
drugs vs placebo

Similar or different Clinically important
or surrogate

Those of level 1 (plus or minus those of level 2) plus:
Multiple comparisons, posthoc data dredging
Underpowered subgroups
Misclassification into subgroups

3 Across RCTs of different
drugs vs placebo

Similar or different Unvalidated
surrogate

Surrogate outcomes may not capture all of the
effects (beneficial or hazardous) of a
therapeutic agent

4 Between nonrandomized
studies (observational
studies and administrative
database research)

Similar or different Clinically important Confounding by indication, compliance,
and/or calendar time

Unknown/unmeasured confounders
Measurement error
For outcomes research: limited databases,

coding systems not suitable for research

*Clinically important outcomes refer to long-term efficacy data, and the particular end points depend on the condition being treated. For statins used to prevent or treat athero-
sclerotic disease, clinically important outcomes would include all-cause mortality, myocardial infarction, and stroke. Surrogate outcomes are considered validated only when the
relationship between the surrogate outcome and clinically important outcomes has been established in long-term randomized clinical trials (RCTs).
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because the advantages of randomiza-
tion are lost, and the comparison is es-
sentially that between 2 or more co-
horts. In addition to the potential biases
outlined in Table 2, there is also the pos-
sibility of confounding a subject’s risk or
responsiveness with exposure to a par-
ticular treatment in those situations in
which subjects from different trials have
different risk statuses.Forexample, if one
were to compare the statin used in a pri-
mary prevention trial (such as lovas-
tatin in AFCAPS/TexCAPS24) with an-
other statin tested in a secondary

prevention trial (such as simvastatin in
4S21), such a comparison would only be
valid if the drug efficacy is known to be
independent of baseline risk, an assump-
tion that appears valid to make in some
situations (such as antiplatelet6 or anti-
hypertensive5 therapy) but has been
questioned for the statins.27-32

It is theoretically possible to com-
pare the efficacy of 2 drugs tested in
separate placebo-controlled trials. As
outlined by Bucher et al,33 an indirect es-
timate of the association between drugs
A and B can be obtained by comparing

the OR (or relative risk) from studies of
drug A vs placebo (p) and the OR from
studies comparing drug B vs placebo:
ORA vs B= ORA vs p /ORB vs p.However, this
assumes that none of the potential bi-
ases outlined in Table 2 are operative and
that an intervention’s treatment effect is
consistent across different patient sub-
groups. Furthermore, these indirect es-
timates may provide substantially dif-
ferent effect-size estimates than direct
comparisons of drug A against drug B.
For example, a systematic overview of
strategies to prevent Pneumocystis cari-

Table 3. Features of Randomized, Placebo-Controlled Statin Trials Designed to Detect Differences in Clinically Important End Points*

Trial

4S21 WOSCOPS22 CARE23 AFCAPS/TexCAPS24 LIPID25

Study design Secondary prevention,
multicenter

Primary prevention,
single center

Secondary prevention,
multicenter

Primary prevention,
multicenter

Secondary prevention,
multicenter

Treatment (dose once daily) Simvastatin (20 mg) Pravastatin (40 mg) Pravastatin (40 mg) Lovastatin (40 mg) Pravastatin (40 mg)

Patient inclusion criteria† Age 35-70 y, prior
angina or AMI,
fasting total
cholesterol
5.5-8.0 mmol/L

Age 45-64 y, no prior
AMI, fasting LDL
cholesterol
4.0-6.0 mmol/L

Age 21-75 y, prior
AMI, fasting LDL
cholesterol
3.0-4.5 mmol/L

Age 45-73 y (males) or
55-73 y (females),
no prior AMI,
fasting LDL
cholesterol
3.4-4.9 mmol/L

Age 31-75 y, prior AMI
or unstable angina,
fasting total
cholesterol
4.0-7.0 mmol/L

Cointerventions, %
Aspirin 37 None 83 None 82

b-Blockers 57 None 40 None 47

Duration of follow-up, y 5.4 (Median) 4.9 (Mean) 5.0 (Median) 5.2 (Mean) 6.1 (Mean)

Patients
No. 4444 6595 4159 6605 9014

Mean age, y 58.6 55.2 59 58 62

Males, % 81 100 86 85 83

Smokers, % 26 44 21 12 10

Diabetes mellitus, % 5 1 15 2 9

Baseline cholesterol,
mean mmol/L†

Total 6.8 7.0 5.4 5.7 5.6

LDL 4.9 5.0 3.6 3.9 3.9

Control event rates, %
Death 11.5 4.1 9.4 0.44 14.1

AMI 22.6 7.9 10 0.56 10.3

Treatment effects
Change in lipids −25 (Total cholesterol) −20 (Total cholesterol) −20 (Total cholesterol) −18 (Total cholesterol) −18 (Total cholesterol)

(active treatment −35 (LDL cholesterol) −26 (LDL cholesterol) −28 (LDL cholesterol) −25 (LDL cholesterol) −25 (LDL cholesterol)
vs placebo), % +8 (HDL cholesterol) +5 (HDL cholesterol) +5 (HDL cholesterol) +6 (HDL cholesterol) +5 (HDL cholesterol)

−10 (Triglycerides) −12 (Triglycerides) −14 (Triglycerides) −15 (Triglycerides) −11 (Triglycerides)

Relative risk reductions, %
(95% CI)

Death 30 (15 to 42) 22 (0 to 40) 9 (−12 to 26) −4 (Not given) 22 (13 to 31)

AMI 27 (20 to 34) 31 (17 to 43) 25 (8 to 39) 40 (17 to 57) 29 (18 to 38)

Number needed to treat‡
To prevent 1 death 27 (5 y) 111 (5 y) 125 (5 y) 5000 to harm§ 32 (6 y)

To prevent 1 AMI 10 (5 y) 42 (5 y) 40 (5 y) 435 (5 y) 34 (6 y)

*4S indicates Scandinavian Simvastatin Survival Study; WOSCOPS, West of Scotland Coronary Prevention Study; CARE, Cholesterol and Recurrent Events Trial; AFCAPS/
TexCAPS, Air Force/Texas Coronary Atherosclerosis Prevention Study; LIPID, Long-term Intervention with Pravastatin in Ischaemic Disease Study; AMI, acute myocardial in-
farction; LDL, low-density lipoprotein; HDL, high-density lipoprotein; and CI, confidence interval.

†To convert cholesterol levels to milligrams per deciliter, divide by 0.02586.
‡Point estimates only. Years in parentheses indicate number of years needed to treat that number of patients to prevent 1 event.
§Since all-cause mortality was nonsignificantly increased in the active treatment arm, results are presented as number needed to treat to cause 1 death.
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nii pneumonia in human immunodefi-
ciency virus–positive patients docu-
mented that the indirect comparison of
trimethoprim-sulfamethoxazole vs a
combination of dapsone and pyrimeth-
amine suggested a much larger effect size
from trimethoprim-sulfamethoxazole
(OR, 0.37; 95% CI, 0.21-0.65) than was
seen in the direct comparisons (overall
OR, 0.64 in the 9 trials of trimethoprim-
sulfamethoxazole vs dapsone and pyri-
methamine; 95% CI, 0.45-0.90).33 Thus,
the strength of inference from indirect
comparisons is limited.

Level 3. Level 3 includes compari-
sonsacross subgroups fromdifferentpla-
cebo-controlled trials or comparisons
across placebo-controlled trials in which
outcomes are restricted to unvalidated
surrogate markers. In addition to the
biases that affect higher-level studies,
comparisons based on subgroup analy-
sis are potentially flawed (Table 2). Both
simple statistics and experience have
taughtus thatmanyinitial subgroupcon-
clusions(especially those that result from
data-dredging) are subsequently dis-
proven.34,35 An example of such a com-
parison would be looking at the efficacy
of simvastatin in the 4S subgroup with
the lowest lipid levels (241 patients with
totalcholesterol levelsof5.5-6.24mmol/L
[213-241 mg/dL])28 vs the efficacy of
pravastatin in the CARE subgroup with
comparable lipid profiles (2087 patients
with total cholesterol levels of 5.4-6.21
mmol/L [209-240 mg/dL]).23

Level 3 evidence may also include
the use of surrogate markers that, al-
though they may lie along a recognized
pathogenetic pathway from mecha-
nisms of action to important clinical out-
comes, have not been validated in long-
term randomized clinical trials. To
return to an example cited in part A of
this Users’ Guide, this would involve
making inferences about reductions in
fractures from the effects on bone den-
sity of 2 different bisphosphonates in 2
independent randomized trials.

Level 4. Level4 includescomparisons
involvingorconfinedtononrandomized
evidence.Thistypeofevidenceisonlypos-
sible for conditions in which there are a
largenumberofpotentialtreatmentscom-

monlyusedbypractitioners.Nonrandom-
izedevidencecan includecohortorcase-
control studies,modelingstudies (using
risk-prediction equations such as those
derived from the Framingham data36),
and/or outcomes research using admin-
istrativedatabases.Althoughthese types
of analyses can provide useful insights
(particularlywithrespecttodose-response
relationships),37 they are best viewed as
exercisesinhypothesis-generation.Inpar-
ticular,outcomesresearchstudies,origi-
nallydevelopedtodeterminewhetherthe
efficacy of interventions proven in ran-
domized trialshave their anticipated im-
pactsatapopulationlevel,havesometimes
been used to pursue the primary deter-
minationofefficacy—apurposeforwhich
theywerenot intended.Whenusedtoes-
tablishefficacy, theypresent, inaddition
to other limitations (Table 2), unique
problemsininterpretationthatrestrictthe
validity of inferences drawn from them
about therelativeefficacyofmedications
from the same class.38

An example of level 4 evidence is a re-
cent reanalysis of the WOSCOPS data-
base, designed to infer whether pravas-
tatin’s efficacy exceeds that expected of
otherstatins.29 Using theconstellationof
risk factors andmeanon-treatmentcho-
lesterol levels seen in the trial, the ob-
servedcoronaryeventratesinpravastatin-
treatedpatientswerecomparedwiththose
predictedfromtheFraminghamcoronary
risk equation to determine whether the
treatment benefit with pravastatin ex-
ceeded that expected from the degree of
cholesterol lowering achieved.

Level 3 and 4 studies have numerous
flawsasoutlinedaboveandarebestviewed
as exercises in hypothesis generation.

Other Considerations
AmountofEfficacyEvidence.Whilewe
have thus far focused on the validity of
the evidence, the number, size, and du-
ration of studies are essential factors to
be considered in the decision-making
process. Certainly, the superiority of 1
drug within a class can only be defini-
tively established with level 1 evidence.
However, while level 1 evidence would
be ideal for establishing that a group of
drugsexertaclasseffect(byshowingnar-

row confidence limits around the differ-
ence between drugs), we recognize that
it israrelyavailableandisunlikelytoever
beavailable formanyclassesofdrugsbe-
cause of difficulties in funding and con-
ducting trials so large that they are un-
likely toappeal to researchers,manufac-
turers, or funders. In this situation, the
amount of level 2 evidence becomes im-
portant. For instance, one would feel
more comfortable in concluding that a
drugproducedaclasseffect if therewere
a number of placebo-controlled trials
demonstrating that various drugs from
the same class had similar treatment ef-
fects.However,ourgoalisnottosetalevel
that must be achieved before a drug can
be claimed to be superior to others in its
class or before a class effect can be estab-
lished.Thosearedecisionsthatindividual
clinicians or policymakers must make,
taking into account their local circum-
stances and individual comfort levels.

Safety. In the past decade, there have
been numerous examples of drugs
within the same class that have been
shown to have different safety pro-
files. Although not our primary focus,
considerations of drug safety are part
of any treatment or purchasing deci-
sion, so we offer a set of levels of evi-
dence for determining drug safety in
TABLE 4. Phase 1 drug studies in
humans are designed to determine the
maximally tolerated dose, and clinical
trials are generally designed to deter-
mine the efficacy of the drug. As such,
the sample sizes of neither are adequate
to detect uncommon adverse effects.
The inverse rule of 3 states that to be
95% sure of seeing at least 1 adverse
drug reaction that occurs once in every
given number of patients, you need to
follow up 3 times that many patients.39

Given the size and duration of most
clinical trials, adverse effects that occur
in fewer than 1 in 1000 participants or
that take more than 6 months to appear
will generally remain undetected.3 How-
ever, randomized clinical trials are still
the strongest design for detecting real
differences in adverse effects (such
as the different rates of intracranial
bleeding with different thrombolytic
agents40,41), and meta-analyses of such
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trials can give unbiased estimates of
excess hazards. In the absence of clini-
cal trials, premarketing safety data must
be considered preliminary, and large,
phase 4 studies or systematic postmar-
keting surveillance data are necessary
to confirm the safety of new drugs.

Convenience/Compliance. While
once-a-day medications are more con-
venient and usually have higher com-
pliance rates, evidence about drug
compliance derived from trials may
translate poorly in clinical practice. For
instance, while compliance with the vari-
ous statins described in Table 3 ranged
from 90% to 94% during the course of
the trials, analyses of administrative da-
tabases in Canada and the United States42

revealed that only half of statin-treated
patients were still taking their medica-
tion 1 year after it was prescribed.

Cost. Faced with a decision as to
whether a new drug from a class should
be offered to eligible patients within the
population, clinicians and policymak-
ers have different perspectives. For cli-
nicians, this decision usually hinges on
the efficacy, safety, convenience or com-
pliance, cost of the new drug vs the old,
and the applicability of the trial evi-
dence to their patients.43 However, for
policymakers, these issues form only 1
piece of the puzzle. They also must
evaluate the efficiency, affordability, and
opportunity costs of any new drugs. The
efficiency of any intervention is deter-

mined by formal economic analyses, and
the Users’ Guides series offers criteria for
evaluating methodological quality.44 Al-
though cost-minimization analysis is the
simplest and least controversial of the
economic analysis techniques, it re-
quires proof that the outcomes result-
ing from both alternatives are the same.
As this rarely exists, the policymaker
must rely on other types of analyses
(cost-effectiveness, cost-benefit, or cost-
utility analyses) that involve varying
degrees of assumption and guesswork.
As pointed out by Naylor and col-
leagues,45 economic analyses should be
viewed as “promising, clearly helpful,
still in need of refinement and open, like
any new technology, to both wise use
and well-intentioned abuse.”

The decision as to whether a new
drug is efficient enough to warrant its
adoption depends critically on the so-
cial, political, and economic realities of
the particular health care setting, com-
plicating the policymaker’s task. Thus,
attempts to establish universal cut-
points (using cost or quality-adjusted
life-year ratios) have been largely un-
successful.46 Although there are occa-
sions for which there is compelling evi-
dence for a new drug’s adoption (the
new drug is as effective or more effec-
tive than others of its class and is less
costly) or rejection (the new drug is less
effective than others of its class and is
more costly), the policymaker oper-

ates most often in a cost-utility gray
zone between these 2 extremes.45

RESOLUTION OF SCENARIOS
The Clinician

Given the qualitative consistency of the
RRR for acute myocardial infarction in
patients treated with 3 of the statins in
large trialswithclinically importantout-
comes (Table 3) and the convincing na-
tureofLDLcholesterol loweringasasur-
rogateoutcome,20,30,47-49ourcliniciancon-
cludes that there is a class effect of statin
drugsontheoccurrenceofischemicheart
disease. In the apparent absence of dif-
ferences in safety or compliance profile
between the various statins, he decides
to pursue a cost-minimization strategy.
While the newer statin has been evalu-
atedonlyforcholesterol-loweringefficacy
inashort-termtrial (,6months),hede-
cidestoprescribeitbecauseitisthecheap-
est statin in his local setting.

The Policymaker
The policymaker agrees with the clini-
cian that the statins appear to exert a class
effect in terms of efficacy. However, she
is concerned that the efficacy of the
newer statin has not been evaluated in
long-term trials with clinically impor-
tant outcomes or validated surrogate out-
comes. Thus, she decides to keep the
older (and more expensive) statin on her
formulary until level 1 or long-term level
2 evidence is available that proves that
the newer statin is as good as or better
than the currently provided statin.

CONCLUSION
While it would be preferable that every
drugineachclass(andindeedeverydose
and every formulation) be evaluated in
randomizedclinicaltrialswithactivecom-
parators fromthesameclass for itseffects
onclinicallyimportantoutcomes,thishas
notbeenaccomplishedforseveral impor-
tant classes of drugs. We believe that ad-
vocatesofnewerdrugswithinaclassmust
provide evidence of equivalence (or
superiority) to theolderagentsand“ran-
domized comparative trials . . . remain
the preferred evidentiary standard.”50

Recognizing that this criterion standard
is not always attainable (in the case of

Table 4. Levels of Evidence for Comparing the Safety of Drugs Within the Same Class

Level Type of Study Advantages Threats to Validity

1 Randomized
clinical trial(s)

Only design that permits the
detection of adverse effects
when the adverse effect is
similar to the event that
treatment is trying to prevent

Underpowered for detecting
adverse effects

2 Cohort Prospective data collection,
defined cohort

Critically depends on follow-up,
classification, and
measurement accuracy

3 Case-control Cheap and fast to perform Selection and recall bias;
temporal relationship
may not be clear

4 Phase 4 If sufficiently large, can detect
rare but important adverse
effects

No, or unmatched, control
group; critically depends on
follow-up, classification, and
measurement accuracy

5 Case series Cheap and fast to perform Small sample size; selection bias;
no control group

6 Case report(s) Cheap and fast to perform Small sample size; selection bias;
no control group
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the statins, suchrandomizedclinical tri-
alswouldrequirevery largesample sizes
and long follow-up to detect significant
differences in myocardial infarction or
deathbetween2differentstatins),wesug-
gest that discussions about class effects
will benefit from citing the levels of evi-
dence behind the arguments and recog-
nizing the strengths and weaknesses in-
herent in each study design.
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