
REVIEWS

Comparative rates of harms in randomized trials from more developed
versus less developed countries may be different

Despina Contopoulos-Ioannidisa,b,c,*, Xanthippi Tseretopouloud, Megan Anckere,
Juan N. Walterspielf, Orestis A. Panagiotoug, Yvonne Maldonadoa,h,i, John P.A. Ioannidisc,h,j,k
aDepartment of Pediatrics, Division of Infectious Diseases, Stanford University School of Medicine, 300 Pasteur Drive, Stanford, CA, 94305-5107, USA

bPalo Alto Medical Foundation Research Institute, 795 El Camino Real, Ames Building, Room 2A027B, Palo Alto, CA, 94301, USA
cMeta-Research Innovation Center at Stanford (METRICS), 1070 Arastradero Road, Palo Alto, CA, 94304, USA

dLeeds Teaching Hospital, NHS Trust, Great George Street, Leeds LS1 3EX, UK
eMedecins San Frontieres, 8 Rue Saint-Sabin, Paris 75011, France

fMendocino Coast District Hospital, 700 River Dr, Fort Bragg, CA 95437, USA
gDivision of Cancer Epidemiology & Genetics, National Cancer Institute, National Institute of Health, 9609 Medical Center Dr., Room 7E136, Bethesda, MD

20892, USA
hDepartment of Health Research and Policy, Stanford University School of Medicine, Redwood Building T152, 150 Governor’s Lane, Stanford, CA 94305-

5405, USA
iFaculty Development and Diversity, Stanford University School of Medicine, 291 Campus Drive, Stanford, CA 94305, USA

jStanford Prevention Research Center, Department of Medicine, Stanford University School of Medicine, Medical School Office Building, 1265 Welch Road,

Stanford, CA 94305, USA
kDepartment of Statistics, Stanford University School of Humanities and Sciences, Sequoia Hall, 390 Serra Mall, Stanford, CA 94305-4065, USA

Accepted 4 February 2016; Published online 6 April 2016

Abstract

Objectives: We set up to evaluate the relative risk of harms in trials performed in less developed vs. more developed countries.
Study Design and Setting: Meta-epidemiologic evaluation using the Cochrane Database of Systematic Reviews. We considered meta-

analyses with at least one randomized clinical trial (RCT) in a less developed country and one RCT in a more developed country. We
targeted severe adverse events (AEs), discontinuations due to AEs, any AE, organ systemespecific AEs, individual AEs, and all discon-
tinuations due to any reason. We estimated the relative odds ratio (ROR) of harms between more and less developed countries for each topic
and the summary ROR (sROR) across topics under each category of harms.

Results: We identified 42 systematic reviews (128 meta-analyses, 521 independent RCTs). Summary sRORs did not differ significantly
from 1.00 for any harm category. Nominally significant RORs were found in only 6/128 meta-analyses. However, in 27% (35/128) of meta-
analyses the ROR point estimates indicated relative differences between country settings O2-fold. Considering also ROR 95% confidence
intervals, in 92% (118/128) of meta-analyses one could not exclude a 2-fold difference in both directions.

Conclusions: We identified limited comparative evidence on harms in trials from these two country settings. Substantial differences in
the risk point estimates were common; the potential for modest differences could rarely be excluded with confidence. � 2016 Elsevier Inc.
All rights reserved.
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1. Introduction

As the budget for and participation rates in randomized
clinical trials (RCTs) in more developed countries are
limited, it is becoming increasingly more common that
clinical guidelines and clinical decision making about
important questions of health interventions and health care
will depend on evidence from trials performed in less
developed countries [1]. With the globalization of clinical
research, emerging countries are increasingly more actively
involved in clinical trials [2e4]. Asian and Latin America
regions have recently shown the largest annual increase in
the number of registered clinical trials [5]. Trials done
exclusively in less developed countries often have low
methodological quality [6]. Only 56% of 670 surveyed re-
searchers from developing countries reported that their
research had been reviewed by a local institutional review
board [7] and only 11% of published clinical trials conduct-
ed in China in 2004 report that their study protocol was re-
viewed by an ethical review committee [8].

Some reports are raising concerns for underreporting of
adverse events from studies performed in developing coun-
tries [9]. For example, large differences in the reported rates
of ciprofloxacin associated arthropathy were seen in chil-
dren from North America compared with children from
Latin America [9]. However, the frequency of this phenom-
enon has not been systematically studied. If results from tri-
als performed in countries without a long-standing tradition
in clinical research will be used to guide clinical decision
making, an empirical large-scale evaluation of these trends
is needed.

Although there are potential benefits from the globaliza-
tion of clinical research, it is important to evaluate whether
results are similar and possible to extrapolate across
different settings. In a previous evaluation [10], we assessed
differences in mortality and primary efficacy outcomes in
RCTs performed on the same topic in more vs. less devel-
oped countries. We found that on average, trials in less
developed countries tended to report more favorable results
for the experimental intervention [10]. Sometimes genuine
differences between country settings could explain differ-
ences in results; however, selective outcome reporting, pub-
lication, language, and other biases [11e13] in the
literature coming from less developed countries was
considered more likely to explain these discrepancies. It
would be important to assess whether major harms out-
comes are also similar or different in RCTs from more
vs. less developed countries.

Very often the number of patients studied in prelicensure
trials is small to allow the robust evaluation of both safety
and efficacy outcomes [14]. Individual studies and even indi-
vidual meta-analyses are on average underpowered to detect
differences in reported rates of clinically important adverse
events from different country settings [15]. Therefore, we per-
formed a large-scale meta-epidemiologic evaluation of safety
outcomes in trials from more vs. less developed countries.

2. Methods

2.1. Definitions of countries

The categorization of countries into more developed and
less developed countries was done as previously described
in our earlier article on comparative results for mortality
and primary efficacy outcomes [10]. In brief, we considered
more developed countries to be thosewith both long-standing
established marker economies and long-standing tradition in
clinical research as previously suggested [16]. Such countries
included the United States, Canada, Australia, New Zealand,
Israel, Japan, and Western European countries. All other
countries except for those in Eastern Europewere considered
as less developed.We excludedRCTs fromEastern European
countries as these represent another unique type of countries
in transition [17].

2.2. Harm-related end points

We targeted 6 main categories of harm-related end
points [18], three of which were considered as primary
end points because they combine adverse events of all types
and they only include harms. We did not focus on mortality,
as this was the focus in our previous article [10]. The pri-
mary end point categories were severe adverse events; dis-
continuations due to adverse events; and any adverse event.
The secondary end point categories were organ system-
especific adverse events; individual adverse events; and
all discontinuations due to any reason (in some studies, dis-
continuations due to harm might not have been separately
reported, but they could have been included under such a
broader study end point; this end point would then be rele-
vant for harms, although not fully specific). Under the cat-
egories of organ systemespecific and individual adverse
events, we considered several subcategories (e.g., gastroin-
testinal adverse events, hematologic adverse events and so
forth; and headache, neutropenia and so forth, respec-
tively). These end points were considered secondary
because they either do not include all adverse events or they
count also some events that are not due to adverse events.

We also considered a composite primary-harms end
point (combined primary harms), where all three primary
harm end points (severe adverse events, discontinuations
due to adverse events and any adverse event) were consid-
ered together.

2.3. Eligible meta-analyses

We included meta-analyses that quantitatively synthe-
sized evidence on harm-related end points and included at
least one RCT from a less developed country and at least
one RCT from a more developed country for the same
compared interventions and the same type of harm-related
end point. We focused on RCTs performed exclusively in
more developed countries or exclusively in less developed
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