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A B S T R A C T

Background: Underreporting of harms in randomized controlled trials (RCTs) may lead to incomplete or erro-
neous assessments of the perceived benefit-to-harm profile of an intervention. To compare benefit with
harm in clinical practice and future clinical studies, adverse event (AE) profiles including severity need to be
understood. Even though patients report harm symptoms earlier and more frequently than clinicians, rheu-
matology RCTs currently do not provide a reporting framework from the patient’s perspective regarding
harms. Our objective for this meta-research project was to identify AEs in order to determine harm clusters
and whether these could be self-reported by patients. Our other objective was to examine reported severity
grading of the reported harms.
Methods:We considered primary publications of RCTs eligible if they were published between 2008 and 2018
evaluating pharmacological interventions in patients with a rheumatic or musculoskeletal condition and if
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they were included in Cochrane reviews. We extracted data on harms such as reported AE terms together
with severity (if described), and categorized AE- and severity-terms into overall groups. We deemed all AEs
with felt components appropriate for patient self-reporting.
Results: The literature search identified 187 possible Cochrane reviews, of which 94 were eligible for evalua-
tion, comprising 1,297 articles on individual RCTs. Of these RCTs, 93 pharmacological trials met our inclusion
criteria (including 31,023 patients; representing 20,844 accumulated patient years), which reported a total
of 21,498 AEs, corresponding to 693 unique reported terms for AEs. We further sub-categorized these terms
into 280 harm clusters (i.e., themes). AEs appropriate for patient self-reporting accounted for 58% of the AEs
reported. Among the reported AEs, we identified medical terms for all of the 117 harm clusters appropriate
for patient reporting and lay language terms for 86%. We intended to include severity grades of the reported
AEs, but there was no evidence for systematic reporting of clinician- or patient-reported severity in the pri-
mary articles of the 93 trials. However, we identified 33 terms suggesting severity, but severity grading was
discernible in only 9%, precluding a breakdown by severity in this systematic review.
Conclusions: Our results support the need for a standardized framework for patients’ reporting of harms in
rheumatology trials. Reporting of AEs with severity should be included in future reporting of harms, both
from the patients’ and investigators’ perspectives.
Registration: PROSPERO: CRD42018108393

© 2021 Elsevier Inc. All rights reserved.
Introduction

Balanced adequate reporting of harms, as well as benefits, of an
intervention in randomized controlled trials (RCTs) and future
research is essential to allow patients and clinicians to make the
most appropriate treatment decisions concerning a specific interven-
tion [1]. However, the reporting of harms (adverse events, AEs) in
studies of health care interventions is typically less comprehensive
than that of benefit (efficacy) [2�4]. Further, regional differences in
reporting of harms may reflect underreporting of AEs as well [5].
Such underreporting may lead to incomplete or erroneous judgments
on the benefit-to-harm profile of an intervention [2,6]. Even though
the harm extension of Consolidated Standards of Reporting Trials
(CONSORT) statement provides guidance on items to include when
reporting harms in RCTs [7], the quality of reporting RCTs in the liter-
ature is poor based on examination of articles published in high
impact-factor journals in general medicine and rheumatology [8].

Outcome Measures in Rheumatology (OMERACT) is an independent
international organization of health care professionals and patient
research partners, which strives to improve outcome measurement
and instrument methodology in studies assessing rheumatology
treatments. Beginning in 1992, OMERACT has developed Core Out-
come Sets (COS) for many rheumatologic conditions [9,10] and has
actively involved patients since 2002 [11]. A COS is a minimum con-
sensus-based set of outcome domains that should be measured and
reported in all RCTs and longitudinal observational studies of a spe-
cific health condition and/or intervention [12]. OMERACT uses the
term ‘Core Domain Set’ to distinguish it from the ‘Core Outcome Mea-
surement Set’ that specifies instruments for each of the core domains.
Many initiatives other than OMERACT are also establishing COS (see
e.g. the Core Outcome Measures in Effectiveness Trials [COMET] data-
base) [13], and although it is recommended that COS or systematic
reviews covering multiple intervention types should address the
potential for AEs, only one-third of COS explicitly call for AEs to be
recorded [14]. To correct this apparent oversight, OMERACT recently
recommended that benefits and harms should be equally and explic-
itly considered when developing COS [10].

Specifically, we in the OMERACT Safety Working Group aim to
improve the guidance on what and how to measure and report
harms, explicitly including the patient perspective [15]. Thus, the
group developed the Rheumatology Common Toxicity Criteria 2.0
(RCTC 2.0) [16], which encourage standardization of assessment and
reporting of AEs in RCTs and longitudinal observational studies in
rheumatology. However, the RCTC 2.0 does not provide guidance on
how to collect harm information taking into account whether clini-
cians or patients are in the best position to assess specific AEs. Never-
theless, focusing on the patient perspective to complement the
clinician perspective on harms is highly relevant because patients
report harm symptoms earlier and more frequently than clinicians
[17], and because clinicians tend to systematically downgrade the
severity, i.e., the intensity, of patients’ symptoms [18�20].

A measurement instrument suitable for assessing and reporting
patient perspectives on harms experienced during treatment for
rheumatologic conditions is lacking [21], but such instruments have
been developed in other conditions e.g., the Patient-Reported Out-
comes version of the Common Terminology Criteria for Adverse
Events (PRO-CTCAE) within oncology [22]. To address this need in
rheumatology and to identify candidate Core Outcome Domains as
part of developing a reporting framework for patient-reported harms
in rheumatology [23], we provide a systematic review of harms
reported in primary publications of RCTs published between 2008
and 2018 included in Cochrane reviews. The results of our systematic
review will inform a Delphi process. Our primary objective for this
meta-research project was to identify all harm domains reported in
those RCTs of pharmacological interventions in rheumatic and mus-
culoskeletal conditions evaluated in systematic reviews by the
Cochrane Musculoskeletal Group (CMSG), in order to determine if we
could identify harm clusters appropriate to be self-reported by
patients. Our other objective was to examine reported severity grad-
ing of the identified harms.
Methods

We registered the study protocol on the international prospective
register of systematic reviews (PROSPERO: CRD42018108393) and
report our findings according to the guidance in Preferred Reporting
Items for Systematic review and Meta-Analysis (PRISMA) statement
[24], with additional guidance of knowledge synthesis from PRISMA
Extension for Scoping Reviews (PRISMA-ScR) when feasible [25].

Data sources and searches

We searched the Cochrane Database of Systematic Reviews
(CDSR) for all harms reported in RCTs of pharmacological inter-
ventions. Cochrane reviews (CRs) examine large numbers of trials
and are recognized to be thorough in searching for eligible stud-
ies [26]. Thus, by searching CRs, we obtained a broad sampling
across rheumatology indications, as well as industry and non-
industry sponsored trials. Using the website https://www.cochra
nelibrary.com, we browsed by Cochrane Review Group, selecting
Musculoskeletal (across all years available), limiting Type by
intervention and Topics by Rheumatology. We conducted our
search on 16 October 2018.

https://www.cochranelibrary.com
https://www.cochranelibrary.com
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Study selection

Two reviewers (DBB supported by RC) screened all identified CRs by
reviewing titles and abstracts. We excluded protocols without data and
withdrawn reviews. We then used reference lists of included articles in
the selected CRs to identify eligible rheumatology trials. Trials were eli-
gible if they investigated any type of pharmacological intervention
against any comparator(s) in patients with rheumatic and musculoskel-
etal conditions. We identified primary publications from the reference
lists of the included reviews (i.e., referred to as major publications in
CRs), and excluded manuscripts/reports of unpublished data and publi-
cations that were not journal articles. We removed articles not written
in English and article duplicates; for practical reasons we included only
articles published between 2008 and 2018.

Data extraction

We used a standardized data extraction form to collect information
from eligible trials. At review level, we extracted CR-registration number,
author, year of publication, and rheumatic or musculoskeletal condition.
At trial level, we assigned all trials an ID and extracted data on author,
year of publication, condition, intervention, trial duration (i.e., duration
for reported harms), funding source, surveillancemethod for AEs, sample
size (i.e., total number of patients randomized), number of completers of
the trial, number of withdrawals, and number of withdrawals due to
AEs. When not explicitly reported, we estimated total patient-years per
trial of exposure by assuming a linear dropout rate between baseline
and end of the trial period (i.e., the area under the curve) [27]. Further,
we extracted patient characteristics i.e., participants’ age, weight, BMI,
sex (number of includedwomen), and disease duration.

We categorized type of condition by topic categories of conditions
in the CMSG library. Interventions were categorized according to
American College of Rheumatology (ACR), European League Against
Rheumatism (EULAR), and Osteoarthritis Research Society Interna-
tional (OARSI) recommendations and guidelines [28�39]. Categories
included comparator interventions: placebo/sham, usual care/no
intervention, and active treatment (such as non-pharmacological
interventions). Trial duration was categorized as <27 weeks (short),
27�52 weeks (intermediate), or >52 weeks (long-term). Funding
source was categorized as industry-sponsored (for any industry
involvement in funding or any role in design, conception, analysis,
and reporting of the trial); non-industry sponsored; neutral (such as
industry’s providing the study drug with no other role); or unclear.
Further, we categorized surveillance of AEs as active (e.g., when the
method of collecting harms was based on systematic recording at
each follow up), passive, or unclear.

For each trial, we (DBB and RC) extracted all AEs by the reported
term presented in the article and tabulated the number of reports for
each AE. From each article, we extracted harm information from
tables and supplemented by description in the main text in the most
specific way for each AE. I.e., we only extracted domains of AEs, such
as “musculoskeletal and connective tissue signs and symptoms” if no
specific AEs (e.g., “myalgia”) were mentioned. For each reported AE,
we extracted the verbatim severity of the specific AE if provided in
the article. If severity was not clearly described for the specific harm,
we extracted overall categories possibly related to severity (e.g., seri-
ous AEs, AEs of interest or AEs leading to withdrawal), if reported.
When such wording was not available, we implemented a reason-
able, consistent, well-defined approach. First, we considered the reg-
ulatory definition of a serious AE: results in death; is life threatening;
requires inpatient hospitalization or results in prolongation of exist-
ing hospitalization; results in persistent or significant disability/inca-
pacity; is a congenital anomaly/birth defect; or is a medically
important event or reaction [40]. We then considered previous work
in rheumatology [16] and oncology [41], and categorized severity as
grades 1-5, rating as follows: mild (1), moderate (2), severe (3), life
threatening (4), and death (5). Although it’s mandatory to report seri-
ous AEs, we modified the regulatory definition and categorized seri-
ous AEs as grade 4, because we assumed AEs resulting in death to be
reported as so, and because “life-threatening” in the definition of
“serious” refers to an event/reaction in which the patient was at risk
of death at the time of the event/reaction [40]. We did this to empha-
size the patient perspective, which may be different from the regula-
tory approach and less clear but, in our view, is just as important. To
ensure the patient’s perspective in this process, we included patients
among the reviewers. We avoided double counting (e.g., severity
reported as “AEs of interest, serious infection” counted only as serious
infection).

Data analysis

DBB organized the extracted data in a customized spreadsheet
enabling analysis in collaboration with TGW and DEF. Two reviewers
(DBB and TGW) identified overall terms covering the same severity
(e.g., “mild” would include “mild adverse events” and “mild in
nature”) and overall AE terms covering the same type of harm (e.g.,
“abdominal abscess” would include “abdominal wall abscess” and
“peridiverticular abscess”). We also categorized the severity of each
of these harm clusters as mild, moderate, severe, life threatening or
fatal. If a group of extracted AEs fell into the same harm cluster, but
none of the AE terms was appropriate as the overall term for the
harm cluster, we added an appropriate term (e.g., the overall term
“antibodies to biologics” was used to cover related terms such as
“antibodies to certolizumab pegol,” “antibodies to golimumab,” and
“antibodies to pegloticase”).

Referring to the OMERACT filter 2.1 (Supplementary Fig A.1 and
A.2), the two reviewers (DBB and TGW) independently also catego-
rized each cluster of harms under one of the three areas (that is life
impact [e.g., patient perception of health or quality of life]; pathophysi-
ologic manifestations [e.g., body function and structure or biomarkers
and surrogate measures that accompany a condition]; and death)
[9,10]. Area of life impact included harm clusters most likely to be felt
and reported by the patients (such as nausea and diarrhea), whereas
the area of pathophysiologic manifestations included harm clusters
most likely to be observed/measured and reported by clinicians (such
as neutropenia or peripheral vascular disease). Further, each harm
cluster’s appropriateness for patient self-reporting was categorized
according to being best assessed from an internal (patient) view when
the AE is mostly felt (previous referred to as “subjective” [such as
headache or nausea]); best assessed from a mixed (patient/clinician)
view when the AE is mostly felt with observed components (such as
vomiting or constipation) and mostly observed with felt components
(such as rash or fever); and best assessed form an external (clinician)
view when the AE is mostly observed (Fig. 1). For the last category, we
distinguished clinically/measurable observable (such as pneumonia or
abdominal abscess) and laboratory/biomarker-based (such as hyper-
lipidemia or increases in liver transaminase levels) [22]; we deemed
the external category as harms inappropriate for patient self-reporting.
Our categorization allowed that a patient would report AEs with a
degree of observable components, as the patient might still be in the
best position to report these as a patient reported outcome.

Harm clusters were then mapped into categories of system organ
classes according to the OMERACT Rheumatology Common Toxicity
Criteria v. 2.0 (RCTC) [16]. When the RCTC 2.0 did not list clusters in
any category, we mapped the clusters into an RCTC-category consid-
ered relevant for the specific cluster. Finally, we added a lay language
term and a medical term to each harm cluster. We used the overall
term for the harm cluster as either the lay language or the medical
term; if none of the extracted AE terms were appropriate for the lay
language term, we added a synonym if it was evident (e.g., joint pain
was added as a lay language term for arthralgia). We resolved dis-
crepancies between the two reviewers through discussion. In case of



Fig. 1. Perspective on outcome assessment to cover harms. *Harm-paradoxes occur when harms appear unequally important/severe when observed from two different points of
view.
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uncertainty, we consulted a third reviewer (NG, DEF or RC). To ensure
that the study objectives were assessed from patient’s point of view,
we included patients among the reviewers.
Statistical analysis

We present descriptive statistics for categorical variables of trial
characteristics using counts and proportions. For continuous varia-
bles, we reported mean (§SD) or medians (with interquartile ranges
[IQRs]) as appropriate.

Agreement between the two reviewers assessing harms appropri-
ateness for patient reporting was estimated (by unweighted Cohen’s
k-statistic) in terms of dichotomous assessment (i.e., harms appropri-
ate for patient self-reporting or harms not appropriate for patient
self-reporting) and interpreted according to Landis and Koch [42]: k
values of <0 were considered poor, 0�0.20 slight, 0.21�0.40 fair,
0.41�0.60 moderate, 0.61�0.80 substantial, and 0.81�1 almost per-
fect agreement.
Results

Eligible reviews and trials

As presented in Fig. 2, our search retrieved 187 Cochrane reviews.
We excluded protocols, and after screening titles and abstracts, we
excluded reviews not including RCTs. This process narrowed the field
to 94 eligible Cochrane reviews, encompassing 1,297 potentially eli-
gible articles, from which we identified 98 eligible articles with 96
distinct RCTs. We excluded three trials that did not examine rheuma-
tologic conditions, yielding a total of 93 trials included in the final
analysis (Supplementary Table A).
Characteristics of included trials

The reviewed trials included 31,023 participants, representing
20,844 patient years. Patients’ mean (SD) age was 54 [7], disease
duration 7 [4] years, weight 84 [17] kilos with a BMI of 31 [4] and
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59% of patients were female. Table 1 shows that most participants
suffered from rheumatoid arthritis (45%), osteoarthritis (26%) and
gout (22%). The most commonly studied active interventions were
biologic DMARDs (bDMARDs), as monotherapy or in combination
with conventional synthetic DMARDs (csDMARDs) (23%); and
urate-lowering therapy (16%). Placebo or sham interventions (13%)
were the most commonly used comparators. Overall, 7,280 (24%)
participants withdrew from the trials with 1,777 (6%) withdrawing
due to AEs.

On an individual trial level, the median sample size in the
included trials was 164 (IQR 26-499) participants; the median trial
duration was 24 weeks (IQR 12�52) with 60 (65%) trials of less than
27 weeks’, 19 (20%) of 27�52 weeks’, and 14 (15%) of more than 52
weeks’ duration. In 52 trials (56%), investigators used active surveil-
lance of harms, whereas surveillance was passive in one trial (1%). In
40 trials (43%), the method of surveillance was unclear. Most trials
Fig. 2. Flow diagram for the st
(61 [66%]) were industry-sponsored; 14 (15%) were non-industry-
funded; and funding sources were unclear or neutral in 14 (15%) and
4 trials (4%), respectively.

Harms reported in rheumatology drug trials

In the 93 included trials, we identified 21,498 reported AEs, cover-
ing 693 unique reported terms for AEs (Supplementary Table B). By
categorizing these 693 terms into overall groups covering the same
harms, we narrowed the field to 280 harm clusters. Most of the harm
clusters were within the core area of pathophysiological manifesta-
tions: 194 (69%); fewer were in the areas of life impact: 85 (30%) or
death: 1 (<1%).

Among the 280 harm clusters, we judged 117 (42%) to be appropri-
ate for patient self-reporting: 29% mostly felt, 16% mostly felt with
observed components, and 13% mostly observed with felt components.
udy selection. R = review.



Table 1
Characteristics of included trials (k=93).

Trials, k % Patients, n %
Total 93 100 31,023 100.0

Condition*
Rheumatoid arthritis 29 31 13,897 44.8
Osteoarthritis 32 34 8,147 26.3
Gout 16 17 6,823 22.0
Spondyloarthropathy (incl.

PsA and AS)
6 6 1,252 4.0

Soft tissue disorders 4 4 252 0.8
Mixed 2 2 240 0.8
Osteoporosis 1 1 173 0.6
Lupus erythematosus 2 2 138 0.4
Fibromyalgia 1 1 101 0.3
Interventiony

bDMARDs + csDMARDs 7,228 23.3
Urate-lowering therapy 5,097 16.4
Placebo/sham 3,941 12.7
csDMARDs + placebo 3,198 10.3
bDMARDs 2,868 9.2
Nutraceuticals 2,530 8.2
Opioids 1,840 5.9
NSAIDs 1,233 4.0
Glucocorticoid and intraar-

ticular hyaluronate
795 2.6

csDMARDs 521 1.7
Other pharmacological

interventionsz
107 0.3

Colchicine 385 1.2
bDMARDs + placebo 367 1.2
Antiresorptive and osteoa-

nabolic drugs
234 0.8

Active treatmentx 115 0.4
Other combination of

interventions|
107 0.3

NSAIDs + placebo 76 0.2
bDMARDs + NSAIDs 74 0.2
Usual care/no intervention 22 0.1
Sample size, median (IQR) 164 (26-499)
Funding source
Industry sponsored 61 66
Non-industry funded 14 15
Unclear 14 15
Neutral 4 4
Surveillance of harms
Active 52 56
Passive 1 1
Unclear 40 43
Trial duration
<27 weeks 60 65
27-52 weeks 19 20
>52 weeks 14 15
Trial duration (weeks),

median (IQR)
24 (12-52)

AS = ankylosing spondylitis; bDMARDs = biologic disease-modifying antirheumatic
drugs; csDMARDs = conventional synthetic disease-modifying antirheumatic drugs;
IQR = interquartile range; NSAIDs = nonsteroidal anti-inflammatory drugs;
PsA = psoriatic arthritis.
* Index according to Rheumatology topics in the Cochrane Library.
y Categorized according to American College of Rheumatology (ACR), European

League Against Rheumatism (EULAR), and Osteoarthritis Research Society Interna-
tional (OARSI) recommendations and guidelines.

z E.g., doxycycline or botulinum toxin.
x E.g., acupuncture or exercise therapy.
| E.g., aspiration plus corticosteroid injection plus horizontal therapy or hyaluro-

nate plus exercise.
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A total of 58% of the harm clusters were considered mostly observed;
i.e., not appropriate for patient self-reporting: 51% clinically/measurable
and 7% laboratory-/biomarker-based. Our judgement of whether they
were appropriate for patient self-report is presented in Supplementary
Fig B Reviewers agreed on 80% of the assessments (kappa = 0.61).

Table 2 shows the 117 harm clusters appropriate for patient self-
reporting. However, as it was difficult to achieve consensus, Supple-
mentary Table C explains the reasons for the specific categorization
of the harms appropriate for patient self-reporting where ambiguity
might exist. From the unique reported terms, we identified or added
medical terms describing all of the harm clusters appropriate for
patient reporting, although we were only able to identify or add lay
language terms for 86% of these clusters. We judged 73% of the harm
clusters appropriate for patient self-reporting to be within the core
area of life impact, while 27% were within the area of pathophysio-
logical manifestations.

The 117 harm clusters appropriate for patient self-reporting
accounted for 58% of the AEs reported in the included trials. As harms
not appropriate for patient self-reporting accounted for 42% of the
total number of AEs reported, the (rate) ratio of reporting a harm
appropriate for patient self-reporting compared with a harm not
appropriate for patient self-reporting was 1.41 (95% CI, 1.37-1.44).

Severity of harms

We intended to include severity grades of the reported AEs, but
there was no evidence for systematic reporting of clinician or
patient-reported severity in the primary articles of the 93 trials. As
shown in Table 3, we identified 33 overall terms suggesting severity
in the primary articles.

Only 2% of the events described severity in terms of “mild” 326
(2%), “moderate” 1 (<1%) or “severe” 11 (<1%). We further consid-
ered 5 (<1%) AEs described as ”slight” to be in the same grade as
“mild”. Furthermore, 1280 (7%) of the reported AEs were “life threat-
ening”, while 8 (<1%) fatal events were reported in terms of “adverse
events leading to death”. Thus, of 21,498 reported AEs in the included
trials, only 9% were broken down by severity in the articles.

Harm domains

When we categorized the 280 harm clusters into system organ
classes according to the RCTC 2.0, general 56 (20%), gastrointestinal
41 (15%) and musculoskeletal 36 (13%) were the most used categories
(Supplementary Table D). The least used categories were laboratory
data: hematology 9 (3%), chemistry 7 (3%), and urinalysis 1 (<1%).
However, we lacked categories for mapping 15 (5%) harm clusters
(e.g., somnolence, lymphoma, and abdominal wall abscess) into the
RCTC 2.0. We found, for example, the following gaps: non-specific
terms (e.g., fracture), hyperlipidemia (secondary to AEs associated
with interleukin [IL]-6 and Janus kinase [JAK] inhibitors), specific
infections (e.g., viral, opportunistic, mycobacterial associated with
biologics and JAK inhibitors), and cancer-related terms (e.g., basal cell
carcinoma). Further, there were no clear groupings for harms related
to the renal system and to reproductive organs.

Discussion

In our critical review of 93 RCTs in rheumatology, we (DBB, TGW
with support from NG, DEF and RC) identified 117 out of a total of
280 harm clusters that could be appropriate for patient self-report-
ing. These 117 accounted for more than half of AEs reported in the
primary publications. Medical terms could describe all harm clusters
appropriate for patient reporting whereas lay language terms
described 86% of the clusters. The observer- or patient-reported
severity was poorly reported for more than 90% of the identified
harms. Further, we identified important and frequently reported
harms that we could not map as the RCTC 2.0 presently lacks domains
such as infections, malignancies, fractures, and neurological terms
such as somnolence.

Building on the premise that patients’ and clinicians’ different
perspectives on a disease might influence the assessment of effects in
RCTs [43], we feel patients should assess harms and their severity
when the harm involves “felt” components. Likewise, clinicians
should assess harms when “observed” components are involved.



Table 2
Harms appropriate for patient self-reporting*

Mostly felt AEs Mostly felt AEs with observed components Mostly observed AEs with felt components
No of reported harms Harm cluster† No of reported harms Harm cluster† No of reported harms Harm cluster†

1138 Headache 713 Diarrhea 1685 Upper respiratory tract infection
1038 Nausea 649 Musculoskeletal and connective

tissue signs and symptoms
(none)

507 Injection-site reactions

401 Dizziness 597 Constipation 327 Joint-related signs and symp-
toms (none)

268 Fatigue 565 Nasopharyngitis (common cold) 303 RA flare
204 Arthralgia (joint pain) 520 Vomiting 266 Gout flare
184 Pruritus (itching) 288 Injury, poisoning, and proce-

dural complications
243 Rash

180 Abdominal pain 255 Somnolence (sleepiness) 241 Lower respiratory tract infection
(bronchitis)

172 Gastrointestinal symptoms
(none)

162 Back pain 62 Erythema (redness)

130 Dyspepsia (indigestion) 134 Influenza (flu syndrome) 62 Infusion reaction
56 Pain 94 Sinusitis 62 Mouth ulcers
27 Injection site pain 89 Dry mouth 41 Psychiatric disorders (none)
24 Asthenia (feeling weak) 87 Pharyngitis (sore throat) 35 Pyrexia (fever)
19 Depression 70 Cough 32 Muscle-related signs and symp-

toms: muscle cramps, muscle
twitching, night cramps
(none)

10 Pain in the study joint 65 Skin injuries 29 Allergic reactions
8 Itch or dizziness 41 Vertigo (spinning sensation) 24 Osteoarthritis (none)
8 Myalgia (muscle pain) 39 Dyspnea (shortness of breath) 16 Joint effusion (joint swelling)
7 Pain in extremity 38 Sun sensitivity 13 Eczema
5 Joint stiffness 34 Peripheral oedema (swelling) 8 Allergic conjunctivitis (none)
4 Dysphagia (difficulty in

swallowing)
33 Paresthesia (‘pins and needles’) 8 Contusion (bruise)

3 Burning 24 Rhinitis (runny nose) 6 Colitis (none)
3 Malaise (feeling badly) 21 Chest pain 6 Effusion (none)
2 Change of bowel habit 21 Flare 4 Recurrent falls
2 Flatulence (passing gas) 16 Nephrolithiasis (renal colic) 3 Hospitalized
2 Increased appetite 16 Urticarial (hives) 3 Induration (none)
2 Stinging 15 Insomnia (difficulty sleeping) 3 Optic neuritis (none)
2 Tendon pain 13 Pleurisy (none) 1 Abdominal hernia, obstructive

(none)
1 Ear pain 11 Gastroenteritis (stomach flu) 1 Abdominal wall abscess
1 Feeling of warmth 10 Flushing 1 Alopecia (hair loss)
1 Hallucination (sensing things that

are not real)
6 Angina pectoris (angina) 1 Anal fistula (none)

1 Hyperesthesia (increased sensi-
tivity of any sense)

6 Palpitations 1 Blepharitis (eyelid inflammation)

1 Hypoesthesia (reduced sensitivity
of any sense)

4 Dental pain 1 Increased body weight

1 Lack of appetite 3 Gastritis 1 Infected tophus (none)
1 Pain in rectum 2 Abdominal distension (bloating) 1 Inguinal hernia (none)
1 Restless legs syndrome (restless

legs)
2 Anxiety attack 1 Mastitis (inflamed breast)

1 Straining 2 Muscular weakness (muscular
weakness in the area around
the study joint)

1 Menometrorrhagia (abnormally
heavy, prolonged, and irregular
uterine bleeding)

1 Asthma 1 Ptosis (droopy eyelid)
1 Ataxia (impaired coordination) 1 Yellow discoloration of urine
1 Constipation-related bloating
1 Cystitis (bladder inflammation)
1 Irritable bowel syndrome
1 Neuralgia (nerve pain)
1 Skin peeling
1 Syncope (fainting, losing

consciousness)
1 Tooth abscess
1 Tremor

* Sample is based on harms reported in primary articles of both industry and non-industry trials.
† When difference between medical and lay language terms exits, terms are described in medical term (lay language term). Underscore indicates terms added by authors.

“None” indicates that no lay language term was identified. Harms in bold print indicate disagreements that were resolved by discussion until consensus was reached among
authors as whether appropriate for patient self-reports.
AE = adverse event; RA = rheumatoid arthritis.
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However, if the patient can also observe the AE, then the patient may
still be the best person to report it as a patient reported outcome.
Each perspective provides clinically meaningful information although
a patient-clinician or clinician-patient harm-paradox might occur if
harms appear unequally important or severe when observed from
two different points of view (Fig. 1).

Our study showed that most harm terms reported in the selected
articles were in medical (e.g., pyrexia) rather than lay language (e.g.,



Table 3
Terms for reported severity of harms in the primary articles.

Unique terms (frequency) Overall terms (%) Severity (%)

Mild (317); Mild adverse effects (8); Mild in nature (1) Mild (2) Mild (2)
Slight (5) Slight (<1)
Moderate (1) Moderate (<1) Moderate (<1)
Severe (8); Severe intensity adverse events (2); Severe AE (1) Severe (<1) Severe (<1)
Serious AEs (620); Serious adverse events (482); SAE (66); SAEs (47); Serious AE (47); Serious
adverse event (9); SAEs not assigned pegloticase causality (7); Serious event (2)

Serious adverse events (6) Life threatening (7)

Serious infections (108); Serious infectious events (43); Serious infections and infestations (24); AEs
of interest, serious infection (13); Serious infectious AEs (4)

Serious infections (<1)

Serious TEAEs (9); Treatment-emergent serious adverse events (6) Treatment-emergent serious adverse events (<1)
Serious noninfectious adverse events (12) Serious noninfectious adverse events (<1)
Adjudicated CV events (9) Adjudicated cv events (0<1)
SAEs were assigned causality (5) SAEs were assigned causality (<1)
Adverse events leading to death (8) Adverse events leading to death (<1) Death (<1)
Adverse events (5020); AEs (2455); AE (1490); Adverse event (418); Side effects (70); Adverse
effects (55); Adverse effect (4)

Adverse events (44)

Treatment-emergent adverse events (1,914); TEAEs (740); TEAE (664); Treatment-emergent gas-
trointestinal adverse events (293)

Treatment-emergent adverse events (17)

Common adverse events (488); Common AEs (397); Most commonly reported (361) Common adverse events (6)
AEs of interest (493); Adverse events of interest (32) Adverse events of interest (2)
Infectious adverse events (173); Infectious AEs (25) Infectious adverse events (<1)
Noninfectious adverse events (149) Noninfectious adverse events (<1)
Other events (119); Other adverse events (6) Other adverse events (<1)
Non-serious adverse events (112) Non-serious adverse events (<1)
Events that occurred in 10% (99) Events that occurred in 10% (<1)
Adverse drug reactions (81); Adverse reactions (7); Adverse reaction (5) Adverse reactions (<1)
Gastrointestinal adverse events (89) Gastrointestinal adverse events (<1)
Acute infusional events (60) Acute infusional events (<1)
Adverse events of special interest (45) Adverse events of special interest (<1)
Reasons for withdrawals (17); Reasons for withdrawal (10); AEs leading to withdrawal (3) AEs leading to withdrawal (<1)
Injection-site reactions (24) Injection-site reactions (<1)
Non-APTC events (19) Non-APTC events (<1)
Mild or moderate (15); Mild to moderate (2) Mild to moderate (<1)
Laboratory abnormalities (7) Laboratory abnormalities (<1)
Bowel movement (6) Bowel movement (<1)
APTC events (4) APTC events (<1)
Laboratory evaluations (3) Laboratory evaluations (<1)
Transient non-specific symptoms (2) Transient non-specific symptoms (<1)
NA (3,658) NA (17)

AE=adverse event; APTC = Antiplatelet Trialists' Collaboration; CV = cardiovascular; NA = not available; SAE=serious adverse event; TEAE = treatment emergent adverse events.
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fever). Though most trials used active surveillance to collect AE infor-
mation, it is unclear whether the collection method was based on
e.g., interview or patients’ own input. Regardless, “felt” AEs were
likely to have been collected from patients in lay language terms and
to be spontaneously reported or reported in answer to a question,
either general or specific. Then, they were subsequently analyzed
and described (“coded”) in medical terms e.g., industry typically uses
the Medical Dictionary for Regulatory Activities (MedDRA) to harmo-
nize data reporting. As the OMERACT safety working group intends
to develop a framework for patient self-reported harms, it is neces-
sary to identify lay language descriptor terms to represent analogous
medical terms � initially, to inform a Delphi process including all
stakeholders (e.g., patients, clinicians, researchers, ancillary person-
nel) with the purpose to reach consensus on harm-domains to mea-
sure.

Our study revealed a major deficiency in the reporting of harm
severity in the published literature, though less so for SAEs. We had
planned to categorize the severity level of the reported AEs but, even
though severity might be systematically reported to trial databases,
in clinical study reports, or to regulators, we found no evidence for
systematic reporting of the level of severity in the primary articles. It
was also difficult to determine how severity was categorized and
whether severity of the AEs was assessed by clinicians or patients,
though in industry trials, it is typically assessed by the investigator.
From the given (lack of) reporting, it was not possible to formally
address harm severity in our study, as a meaningful severity assess-
ment would require more consistent reporting than was found in the
included trial literature.
Although it is mandatory to report SAEs in trials relevant to regu-
latory oversight, seriousness of an AE may not always correlate with
severity of the AE though we categorically assessed SAEs as life-
threatening for our analysis. Severity is a measure of intensity,
whereas seriousness is defined by the criteria presented previously.
An AE of severe intensity need not necessarily to be considered seri-
ous, e.g., nausea that persists for several hours may be considered
severe nausea, but not a serious AE. Alternatively, a stroke that results
in hospitalization but minimal to no permanent disability may be
considered mild by an investigator but would be a serious AE. From
the patient’s perspective, one could consider that a patient would
also deem the latter scenario severe � thus there is a risk of a
patient-clinician harm paradox. The lack of information on harm
severity in primary articles makes it difficult to assess the true bene-
fit-harm profile of an intervention, thereby complicating decision
making for patients and clinicians alike when considering medical
treatment. Because clinicians tend to systematically downgrade the
severity of patients’ symptoms [18�20] (our study revealed that
most AEs reported in trials within rheumatology involved harms
with felt components), a fair assessment of severity should include
the patients’ perspective [44].

To stimulate a balanced and transparent reporting of harms, with
emphasis on the rheumatic diseases, we suggest reporting the sever-
ity level of harms based on uniform criteria, such as that in the RCTC
2.0 [16]. To achieve complete understanding, harms and their sever-
ity should be assessed by both the investigator and the patient, and
the reporting of harms should reflect both perspectives. The predom-
inating clinician perspective on harms in the selected articles might
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explain why less than one-third (85/280, 30%) of the harm clusters
concerned domains in the core area of life impact (a patient domain).
Possibly such patient-reported harms may also have been reflected
to a certain degree in the score of a health-related quality of life
instrument, but these instruments may not cover all harms relevant
to patients. A comprehensive collection of patient-reported harms
and their impact is essential because patient self-reports reflect
impact on daily health [17]. Since other patient-reported harm-
instruments, e.g., the PRO-CTCAE, allow severity for some AEs to be
based on interference with activities of daily living [22], some might
argue that we need a measure that reports life impact of AEs instead.
Ultimately, a standardized reporting structure for patient-reported
harms within rheumatology RCTs and longitudinal observational
studies needs to be developed with patient input.

Our results show a diversity of reporting for harms. Some trials
reported harms based on system organ class (e.g., gastrointestinal
disorders), whereas other trials reported harms using more specific
terms (e.g., preferred terms such as vomiting, dizziness or headache).
More non-specific terms (e.g., hospitalized or infections) were also
reported. Differences in grouping and reporting of harms between
trials might lead to more biased, less reliable and less reproducible
results [45]. We did not systematically analyze reporting levels of all
reported AEs according to MedDRA, as we were aiming to optimize
reporting according to RCTC 2.0. Industry-sponsored trials will report
preferred terms due to use of MedDRA [46] which is less likely to
occur with non-industry sponsored trials or investigator-initiated
studies - this may also explain the observed difference in reporting
levels. MedDRA is a licensed tool and thus not often available to the
academic investigator. Also, MedDRA is not always easy to use:
observers must be trained to code of AE terms accurately. The RCTC
2.0 might be more accessible, and easier for rheumatologists to use to
classify harms for standardized reporting.

Our categorization of harm clusters identified some missing cate-
gories in RCTC 2.0 [16]. E.g., there were no clear groupings for harms
related to specific infections, cancer-related terms, the renal system,
and reproductive organs. We incorporated some of these in the Gen-
eral category, thus making it the most used category (20% of the
harm clusters), which may or may not be ideal. While RCTC 2.0 is
quite usable, these gaps clearly indicate a need for a revision, and
periodic updating, of the RCTC 2.0, as has been suggested previously
[47]. A revision of the RCTC should also address appropriate use of
preferred terms, and match classification to MedDRA for easy cross-
referencing.

Our study has some strengths. It included a large amount of data
from trials during a 10-year period. It comprised an exhaustive com-
pilation of harms and a collaborative, consensus-driven consolidation
of terms into groupings that can be used to further develop standard-
ized harm instruments. It utilized an international team of experts in
the field. It brought to the forefront the need for a separate patient-
oriented instrument to report and assess harms from the patient’s
point of view. It also highlighted the way forward for an update of a
specific rheumatology-oriented, relatively easy-to-use harms instru-
ment.

A limitation of our study, there is likely underreporting of harms.
In published trial literature of health care interventions, harms are
underreported in general [2,3], and some of the selected publications
from the included trials only described events that were “reported by
�5% of patients” or “most frequent AEs”. Limiting reporting of AEs
based on frequency may be important to identify true signals for
harm from a single clinical trial based on the rule of three [48]. How-
ever, reporting all events that occur can assist in subsequent meta-
analyses of data to detect true signals for rare AEs. The use of nonspe-
cific terms to describe AEs might also explain why half of the AEs we
found to be appropriate for patient self-reporting were reported
fewer than 10 times in the publications of the included trials. Our
extraction of data from the included trials most likely worsened
underreporting in our study [2]. We excluded secondary publica-
tions; we did not examine appendices; we did not seek unpublished
data such as clinical study reports, Summary Basis of Approvals, or
European Public Assessment Reports; and we extracted the most spe-
cific AE terms, not including data such as “total number of AEs” as we
could not classify them. Despite these limitations, we established 693
specific unique reported terms for AEs.

We cannot be confident that we identified all harms important to
rheumatology patients in this study. We chose specifically to explore
rheumatology in this review - such as previously done within cancer
[22]. To expand the list of reported harms with felt AEs, additional
relevant harms might be identified via review of publications from
trials in fields other than rheumatology [7], review of unpublished
data [2], and input from patients.

Our study also has other limitations. We selected trials included in
systematic reviews conducted by the CMSG over a 10-year period.
We cannot exclude the possibility that other rheumatologic trials
would describe relevant harm-information not identified from the
included trials (e.g., a significant increase in the number of published
articles within psoriatic arthritis occurred from 2016 to 2018 and
these recent trials were not yet included in selected Cochrane
reviews; many large trials of systemic lupus erythematosus were also
not available in Cochrane reviews). We also did not request Freedom
of Information data, as it is a very lengthy process which might have
delayed this project indefinitely. Further, some Cochrane reviews
might deal only with efficacy but not safety. As we selected only pri-
mary publications from RCTs included in Cochrane reviews, we might
have missed secondary papers on safety. Finally, two authors (sup-
ported by a third author when in doubt) did the clustering and classi-
fication of AEs, and some classification of harms might have been
done differently if more authors had been involved.

We believe our results suggest that the development of a frame-
work for patient self-reported harms can potentially provide a more
balanced account of treatment experiences as well as a more bal-
anced assessment of treatment strategies when deciding on new
treatments. To inform a Delphi process, we need patients and experts
globally both to identify lay language terms to cover medical terms
for the harm clusters and to identify relevant additional harms.
When deciding on which outcomes to measure in the framework, we
need a standardized reporting structure for patient-reported harms
including severity � a structure that we should develop in collabora-
tion with patients. Further, we also need a revision and expansion of
domains included in the RCTC 2.0, and the relative weights to give to
the patient perspective and the harms related to pathophysiology
etc. will need to be addressed in future research.

In conclusion, we found that 42% of the AEs described in the rheu-
matology trial literature are appropriate for patient self-reporting,
and these represent the majority (58%) of the total number of AEs
reported in primary articles of rheumatology clinical trials. For more
than 90% of the identified harms, the AE severity was poorly reported.
Our results support the development of a standardized reporting
framework for patient-reported harms in rheumatology RCTs and
longitudinal observational studies to ensure reliable reporting of AEs
with severity grading according to both patients and investigators.
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