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Can We Trust Drug Interaction Research?

over the past several years, many publications 
in the medical literature and the lay press have 
lamented the large percentage of study results that 
cannot be replicated in subsequent studies.1-5 One of 
the pioneers in this field is John Ioannidis, a profes-
sor at Stanford University School of Medicine, who 
created quite a storm with his article “Why Most 
Published Research Findings Are False.” Does this 
apply to published drug interaction research, as well? 

PROBLEMS WITH PUBLISHED LITERATURE
Before looking specifically at drug interaction re-
search, what about the general claim that most medical 
research findings are false? It is generally agreed that Dr. 
Ioannidis and the many others who have made similar 
claims have compelling evidence on their side. Indeed, 
many leaders in academic medicine and editors of med-
ical and research journals almost seemed relieved that 
someone finally said the “emperor has no clothes.”

The reasons for the publication of false and mis-
leading results are many, including such obvious fac-
tors as errors in statistics or study design, financial 
bias in favor of a drug or product, and, rarely, cas-
es of actual fraud. However, many other factors are 
not as obvious, such as (1) selective publication of 
studies showing positive results and “burying” of the 
more prevalent negative results, (2) the tendency of 
journals to publish only positive results, (3) the need 
for researchers to produce positive results to promote 
their careers, and (4) the problem of false-negative and 
false-positive results inherent in scientific research, 
even if a study is done correctly. 

It might be thought that these problems with sub-
mitted papers would be screened out by reviewers; 
however, it has become clear that the peer-review 
process is also deeply flawed. This was shown to be 
worse than anyone thought when a paper in which 8 
major errors were intentionally inserted was sent to 
more than 200 reviewers of the British Medical Jour-
nal. Not a single reviewer caught all 8 errors; on av-
erage, they caught fewer than 2 errors. In addition, 
only about 1 in 3 reviewers felt this highly flawed 
paper should be rejected. Since this information was 
revealed, many journal editors have tried to improve 
their review processes; however, it seems unlikely that 
the problems will be easily or quickly corrected.

DRUG INTERACTION STUDIES
There is no reason to believe that articles published on 
drug interactions are exempt from the problems dis-
cussed here. However, there are some differences be-
tween the typical drug interaction paper and the types 
of papers already described. Many drug interaction 
papers are case reports, and after reviewing thousands 
of such reports over the years, we have found that they 
regularly fail to establish a causal relationship be-
tween the drug interaction and the adverse outcome. 
This is why we developed the Drug Interaction Prob-
ability Scale (DIPS) to help individuals who publish 
drug interaction case reports to estimate the likelihood 
of a causal relationship.6 

On the other hand, studies showing that one drug 
affects the pharmacokinetics of another are probably 
less likely than average to have flaws. These studies 
are often straightforward. For example, suppose a 
CYP3A4 substrate is given with and without pre-
treatment with a CYP3A4 inhibitor to healthy sub-
jects in a randomized, double-blind, crossover study. 
We know a priori that an interaction is highly likely, 
as well as that the study is done mostly to determine 
the magnitude of the interaction, the time course, 
and other features useful to the clinical evaluation 
of the interaction. Nonetheless, it is certainly true 
that some pharmacokinetic studies are poorly de-
signed and produce erroneous results, so vigilance 
is still required. 

Epidemiologic drug interaction studies looking for 
adverse outcomes, however, suffer from all the diffi-
culties outlined by Ioannidis and others, as shown by 
years of debates over the interaction between tamox-
ifen plus CYP2D6 inhibitors or clopidogrel plus pro-
ton-pump inhibitors. Epidemiologic drug interaction 
studies are needed and useful, but great care must be 
taken in evaluating their results.

END NOTE
Serious problems with the published medical litera-
ture have been identified over the past few years. The 
drug interaction literature, especially case reports and 
epidemiologic studies, also has problems with reli-
ability; however, pharmacokinetic drug interaction 
studies are probably somewhat less susceptible to the 
same errors. ®
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