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Randomized clinical trials (RCTs) are the gold standard for ad-
vancing the science of medicine. However, many important
clinical questions probably will never be answered by RCTs sim-

ply because many trials are
extraordinarily expensive and
RCTs might not always be ap-
propriate for addressing some

research questions. In fact, most clinical trials do not enroll
typical patients; trial participants are volunteers who agree to
be studied with limited compensation and often do so primar-
ily to benefit other patients. Clinical trials are designed to an-
swer questions about whether something works (efficacy), but
usually are poorly suited to answer questions about how well
something works on usual patients seen in clinical practice (ef-
fectiveness). Numerous studies have shown that the effect sizes
reported in clinical trials are rarely achieved in practice, rais-
ing concerns that more generalizable results are needed to bet-
ter inform real-world clinical decisions.1-5

Well-designed observational studies using data from large
populations can address some of the questions clinical trials
cannot. The report in this issue of JAMA by Roumie and
colleagues6 is an example of a state-of-the-art observational
comparative effectiveness (CE) study. Using national data from
the Veterans Health Administration, Medicare, and National
Death Index, the authors compared the risk of a composite out-
come of acute myocardial infarction, stroke, or death in vet-
erans with type 2 diabetes in whom metformin did not control
their condition and who added either a sulfonylurea or insu-
lin to their treatment regimen. The analytic methods in-
cluded not only the now-familiar propensity score ap-
proaches and new user designs, but also the use of marginal
structural Cox proportional hazards models, inverse probabil-
ity weights, and estimates of the magnitude of imbalance in an
unmeasured confounder that would be required to alter the re-
sults. After a 5:1 propensity score match, 12 180 users of met-
formin + sulfonylurea and 2436 users of metformin + insulin
were included in analyses. The primary finding was that an in-
creased risk of the composite outcome was observed in pa-
tients who added insulin as second-line therapy, with an ad-
justed hazard ratio of 1.30 (95% CI, 1.07-1.58). The authors
provide a careful and comprehensive analysis of the study ques-
tion. The signal for potential harm is certainly concerning, sug-
gesting that confirmatory studies addressing this issue should
be conducted relatively quickly using other databases (such as
Medicare, Kaiser, or Group Health Cooperative of Puget Sound).

However, the findings reported by Roumie et al could cause
uncertainty for many clinicians and patients. First and fore-

most, although insulin resistance has been linked to cancer
death7 (a major driver of the results in the study by Roumie et
al), it is not clear whether exogenous insulin or unmeasured
confounders such as the degree of insulin resistance could be
responsible for the findings. The relative risks associated with
insulin resistance for some cancers such as colon cancer are
reportedly higher than the relative hazard of 1.25 cited in the
unmeasured confounder imbalance analysis presented by
Roumie et al. Even for the 1.25 hazard, the possibility of im-
balance is real; if the prevalence of advanced insulin resis-
tance is 20% in the sulfonylurea group, it need only be 28%
(40% imbalance) in the insulin group to explain the findings.

Unmeasured confounding, particularly confounding by in-
dication, is an important threat to the validity of observa-
tional studies, even those with analytic approaches as re-
fined as that of Roumie et al. Additional potential unmeasured
confounders that could influence these results include the ag-
gressiveness of disease progression, which varies substan-
tially from patient to patient; the duration of diabetes; and the
long-term history of other medications patients have tried. The
concern about unmeasured confounding is especially note-
worthy because one of the clinical trials cited by the authors
had no excess cancer mortality or cardiovascular mortality
among insulin users,8 and the follow-up of that trial was lon-
ger than the follow-up in the report by Roumie et al. Given these
caveats, many clinicians will probably refrain from making
practice changes based on this study.

Second, while the designs and interpretation of RCTs are
familiar to clinicians, the complex methods used to conduct
CE studies are unfamiliar to many clinicians who need to in-
terpret the findings of these studies and determine the rel-
evance for clinical practice. Comparative effectiveness re-
search is raising an interesting issue: the methods are narrow
but the implications are potentially broad. Nearly every branch
of science has specialized methods that are understood in
depth by relatively few people, and these same people are of-
ten also the audience for the results. This is not the case for
CE research. Many readers will not have a detailed understand-
ing of methods such as inverse probability weighting, used in
the analysis by Roumie et al, or other sophisticated CE re-
search methods such as high-dimensional propensity scores9

or instrumental variables.10 On the other hand, these results
potentially reach deeply into clinical practice. Within a short
time of entering practice, every primary care physician con-
fronts the conundrum of which therapeutic agent to pre-
scribe next when metformin alone is no longer achieving ac-
ceptable glycemic control in patients with type 2 diabetes. Like
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much CE research, the results reported by Roumie et al pro-
vide information that helps inform a common, currently un-
answered, and critically important clinical question that de-
serves a reliable answer. The clinicians who need this answer
may be left wondering how trustworthy the results are be-
cause they are unable to judge the methods.

Because it is unlikely that most physicians in practice will
have a working knowledge of the sophisticated methods used
in CE research, such as those used in study by Roumie et al,
many readers may increasingly rely on peer review and there-
fore the opinion of just a few experts rather than their own in-
formed opinion when interpreting CE research results. The role
of journals and peer reviewers in their evaluation of studies
that use complex statistical methods is likely to be increas-
ingly important not only in ensuring validity, but also in pre-

senting findings clearly and with appropriate caveats. Doing
so could help prevent readers from adopting the results of CE
research and immediately changing clinical practice, which
could be worriedly premature for findings from observa-
tional studies.

Comparative effectiveness research is creating new chal-
lenges as it generates much needed new evidence. The very
methods that make studies like that of Roumie et al novel also
create barriers to interpretation that may make it more diffi-
cult to apply their results. Some of the creativity being brought
to bear on advancing methods of analysis may also be needed
to advance methods of communicating both methods and re-
sults to practicing clinicians, and perhaps more importantly,
to the patients who are facing decisions that may (or may not)
have profound implications for their health and well-being.
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