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INTRODUCTION

Physicians rely on accurate reporting of both efficacy and
safety in randomized controlled trials (RCTs), reflecting ben-
efits and harms of therapy. However, harms reporting, gener-
ally in the form of adverse events (AE), is often omitted or
incomplete.1 “Framing” through asymmetrical reporting of
harms vs. benefits can lead physicians to underestimate
harms.2 Further, harms reporting language may be vague,
which limits understanding of the prevalence of AEs and their
impact on quality-of-life.3 These factors may impede optimal
decision-making and worsen patient outcomes.
In response to concerns about inadequate safety reporting in

RCTs, in 2004, the Consolidated Standards of Reporting
Trials (CONSORT) Group published guidelines for complete
and accurate reporting of harms.4 Implementation of these
guidelines was initially poor.5 More recent adherence has not
been described, though overall quantification of results re-
mains suboptimal.6 We evaluated current patterns in RCT
reporting of harms compared to benefits and determined if
funding, region, specialty, or type of intervention influences
AE reporting.

METHODS

In May 2019, we identified all RCTs published within the first
3 months of 2019 in the 10 highest impact medical journals
according to Scimago Journal and Country Rank; the time
frame was chosen as the most recent full quarter of a calendar
year. We reviewed Tables of Contents of each journal and
included phase III–IV RCTs of efficacy with sample size > 50,
and at least 2 treatment arms. We classified RCTs by clinical
area and treatment type (drug, therapeutic procedure, other)
and collected information on primary region and funder(s).
We recorded presentation method (absolute or relative num-
bers or both) of efficacy outcomes and AEs (harms) and
completeness of safety reporting, defined as inclusion of the
total number of participants with any AEs. Classifications

were performed by one investigator (RY) and checked by a
second (DK). We used chi-square and Fisher’s exact tests to
examine univariate associations between AE reporting and
study characteristics and multivariate logistic regression to
examine the relationship between complete AE reporting and
funder and clinical area, adjusting for geographic region and
treatment type. We used SAS version 9.4 for all analyses.

RESULTS

We identified 121 eligible studies from 9 of the 10 journals.
Most were from Europe (53%) or North America (40%);
64% evaluated drugs and 26% evaluated procedures.
Funding and clinical area were mixed (Table 1). One hun-
dred thirteen (93%) reported AE in the main paper and 26
(21%) specified a primary safety outcome. Safety reporting
was complete in 17% of studies; 24% reported only severe
AEs, 20% only common AEs, and 12% did not quantify
AEs. Complete reporting differed by funder on univariate
(Table 1) but not multivariate analysis (OR for any industry
funding 0.41 [CI, 0.22–1.73]). In multivariate analysis,
complete reporting was not associated with region or with
clinical area: cardiology vs hematology/oncology OR 0.87
(CI, 0.18–4.32), infectious diseases vs hematology/
oncology OR 1.17 (CI, 0.24–5.78), other vs hematology/
oncology OR 0.72 (CI, 0.19–2.69).
Most studies (68%) reported AEs using absolute numbers

only. In contrast, 96% reported efficacy in both absolute and
relative numbers. Table 2 describes presentation and quantifi-
cation of efficacy and safety outcomes, by study
characteristics.

DISCUSSION

Safety reporting in RCTs remains inconsistent and incom-
plete, regardless of funding, region, specialty, or intervention
type, with complete safety reporting in fewer than 20% of
RCT publications. Even when included, specific methods of
reporting of potential harms may further impede clarity. Pre-
sentation of AE data often focuses on absolute event rates with
efficacy data presented in both absolute and relative terms.
CONSORT criteria call for reporting in absolute terms4; most
studies in our sample presented harms in that way. However,
the dual presentation of relative and absolute benefit
contrasted with presentation of only absolute harms may bias
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clinical interpretation toward overestimates of potential bene-
fit and underestimates of harm; poor numeracy may further
bias interpretation and contribute to disparities.2 We call on

authors and journals to quantify benefits and harms the same
way within a given study, always including absolute numbers
and adding relative numbers if appropriate.

Table 1 Characteristics of Included Studies (n=121)

Characteristic N (%) Complete reporting N (%) p-value

Journal New England Journal of Medicine 36 (30%) 5 (14%) 0.7597‡

Lancet 25 (21%) 7 (28%)
JAMA 23 (19%) 3 (13%)
Lancet Oncology 13 (11%) 2 (15%)
Journal of Clinical Oncology 8 (7%) 2 (25%)
European Heart Journal 5 (5%) 0 (0%)
British Medical Journal 4 (3%) 1 (25%)
Lancet Infectious Disease 4 (3%) 1 (25%)
Lancet Neurology 3 (2%) 0 (0%)
CA: A Cancer Journal for Clinicians 0 NA

Date published January 2019 40 (33%) 7 (18%) 0.1108§

February 2019 38 (31%) 3 (8%)
March 2019 43 (36%) 11 (26%)

Region Europe 59 (49%) 11 (19%) 0.0320‡

North America 48 (40%) 5 (10%)
Asia* 10 (8%) 5 (50%)
South America 4 (3%) 0 (0%)

Clinical area Hematology/oncology 37 (31%) 6 (16%) 0.9906‡

Cardiology 18 (15%) 3 (17%)
Infectious disease 18 (15%) 3 (17%)
Other 48 (40%) 9 (19%)

Type of Rx Drug 78 (64%) 11 (14%) 0.2268§

Therapeutic procedure 31 (26%) 6 (19%)
Other 12 (10%) 4 (33%)

Funding† Industry 43 (36%) 5 (12%) <.0001‡

Government 39 (32%) 10 (26%)
Mixed 22 (18%) 0 (0%)
Other 17 (14%) 6 (35%)

*Includes Australia and New Zealand
†Funder was dichotomized to any industry vs. no industry for analysis, since we hypothesized that any differences would relate to industry influence
‡Fisher’s exact test
§Chi-square

Table 2 Specification and Reporting of Efficacy and Safety Data (n=121)

Presentation Quantification

Primary outcome
in abstract n (%)

Presented in tables
or graphs n (%)

Absolute
difference n (%)

Relative
difference n
(%)

Absolute +
relative n (%)

Not quantified
n (%)

Efficacy 121 (100%) 120 (99%) 4 (3%) 1 (1%) 116 (96%) 0
Safety 37 (31%) 81 (67%) 82 (68%) 0 28 (23%) 11 (9%)
Safety by funder

Industry (n=43) 22 (51%) 36 (84%) 32 (74%) 0 9 (21%) 2 (5%)
Government
(n=39)

6 (15%) 24 (62%) 23 (59%) 0 11 (28%) 5 (13%)

Mixed (n=22) 8 (36%) 11 (50%) 15 (68%) 0 4 (18%) 3 (14%)
Other (n=17) 1 (6%) 10 (59%) 12 (71%) 0 4 (24%) 1 (6%)
Safety by clinical area
Heme/Onc (n=37) 13 (35%) 30 (81%) 31 (84%) 0 4 (11%) 3 (8%)
Cardiology (n=18) 7 (39%) 11 (61%) 7 (39%) 0 8 (44%) 3 (17%)
ID (n=18) 5 (28%) 15 (83%) 17 (94%) 0 1 (6%) 0
Other (n=48) 12 (25%) 25 (52%) 27 (56%) 0 15 (31%) 6 (13%)
Safety by treatment type
Drug (n= 78) 27 (35%) 60 (77%) 59 (76%) 0 14 (18%) 5 (6%)
Therapeutic
procedure (n= 31)

9 (29%) 19 (61%) 16 (52%) 0 14 (45%) 1 (3%)

Other (n=12) 1 (8%) 2 (17%) 7 (58%) 0 0 5 (42%)
Safety by region
Europe (n= 59) 14 (24%) 39 (66%) 43 (73%) 0 10 (17%) 6 (10%)
North America
(n=48)

17 (35%) 32 (67%) 28 (58%) 0 15 (31%) 5 (10%)

Asia* (n=10) 4 (40%) 7 (70%) 7 (70%) 0 3 (30%) 0
South America
(n=4)

2 (50%) 3 (75%) 4 (100%) 0 0 0

Heme/Onc, hematology/oncology; ID, infectious diseases
*Includes Australia and New Zealand
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To assess the appropriateness and value of health services,
clinicians must weight potential benefits and harms for indi-
vidual patients. More transparent safety reporting in RCTs,
mirroring reporting of efficacy, is needed to enable clinicians
to accurately perceive and describe the balance of benefits and
harms and protect patient safety.
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