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Sammendrag

Bakgrunn

Kunnskap om et legemiddels bivirkningsprofil er viktig for a kunne vurdere nytten av
behandling i forhold til forventet risiko. Kliniske utprgvninger er en grunnleggende metode
for & fa informasjon om nytte og bivirkninger av et legemiddel, og resultater fra kliniske
studier ligger til grunn for kunnskapsoppsummeringer og behandlingsretningslinjer. Flere
studier har pavist mangelfull rapportering av bivirkninger nar resultater fra kliniske studier
publiseres i tidsskrifter. Det er gkende fokus pa svakheter i bivirkningsrapportering og pa

skjevrapportering ved forskning og publisering av studieresultater.

Kunnskapsoppsummeringer basert pa publiserte data fra kliniske studier har i flere tilfeller
fort til motstridende konklusjoner og anbefalinger. En arsak til dette kan vaere

metodologiske begrensninger i det underliggende materialet.

Det har ikke vaert undersgkt tidligere hvordan bivirkningsdata fra kliniske studier gjengis og

beskrives i behandlingsretningslinjer.

| denne avhandlingen har jeg undersgkt forskjellige aspekter ved identifikasjon og
beskrivelse av bivirkninger i kliniske studier, fra studiedesign og metode, til publisering og

gjengivelse av bivirkningsdata i systematiske oversikter og behandlingsretningslinjer.
Hensikt

Hensikten med avhandlingen var a kvantifisere risiko for gastrointestinal blgdning og
perforasjon ved systemisk behandling med kortikosteroider, og 8 undersgke omfang og
kvalitet av bivirkningsrapportering i kliniske studier, med utgangspunkt i to eksempler: Risiko
for gastrointestinal blgdning eller perforasjon i en gruppe kliniske studier av systemiske
kortikosteroider og beskrivelse av bivirkningsprofilen for det antidepressive legemidlet

fluoksetin hos barn og ungdom i en enkelt, sentral studie (“TADS-studien”).

Vi gnsket ogsa a kvantifisere risikoen for kortikosteroid-indusert gastrointestinal blgdning og
a undersgke hvordan bivirkninger beskrives i retningslinjer for behandling av depresjon hos

barn og ungdom.



Metoder

Publikasjoner og retningslinjer ble identifisert giennom litteratursgk.

Kliniske studier av bruk av systemiske kortikosteroider ble analysert kvantitativt, ved hjelp av
metaanalyse av risiko for gastrointestinal blgdning eller perforasjon. Beskrivelser av
gastrointestinale blgdninger og oppfyllelse av kvalitetskriterier for bivirkningsrapportering
ved publikasjon av kliniske studier med kortikosteroider, beskrivelse av bivirkninger i
publikasjoner fra TADS-studien av fluoksetin til barn og ungdom og beskrivelser av
bivirkninger i retningslinjer for behandling av depresjon hos barn og ungdom, ble analysert

deskriptivt.

Resultater og konklusjon

Vi fant at behandling med kortikosteroider var forbundet med gkt risiko for gastrointestinal
blgdning eller perforasjon. Risikogkningen var statistisk signifikant for pasienter innlagt pa

sykehus, men ikke for ambulante pasienter.

Analyse av publikasjoner om kliniske utprgvninger av kortikosteroider viste at det var store
variasjoner i hvordan gastrointestinal blgdning eller perforasjon var definert og kartlagt.
Kvalitetskriterier for presentasjon av bivirkningsdata ved publisering av kliniske studier er
ikke laget for, eller egnet til, & kvalitetsvurdere artikler og mange av kvalitetskriteriene er

ikke entydige.

Analyse av bivirkningsinformasjon i publikasjoner fra TADS-studien viste ufullstendig
rapportering av bivirkninger utover de fgrste 12 ukene av studien og en betydelig risiko for

skjevhet i kartleggingen av bivirkninger.

Vi fant en stor variasjon i omfang og presentasjon av bivirkningsinformasjon i retningslinjer
for behandling av depresjon hos barn og ungdom. Alle retningslinjene nevnte

selvmordsrisiko, men de fleste retningslinjene omtalte ikke risiko for somatiske bivirkninger.

De paviste begrensningene ved publikasjon av bivirkningsdata fra kliniske utprgvninger har
potensielt stor betydning for utarbeidelse av systematiske oversikter og

behandlingsretningslinjer nar det gjelder informasjon om bivirkninger.
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Summary

Background

Knowledge about adverse effects of a medication is essential to assess treatment benefits
versus risks. Clinical trials are a major source of data for efficacy and safety assessments,
systematic reviews, and treatment guidelines. Several researchers have identified
shortcomings in reporting of adverse effects in journal publications of clinical trials, and
there is increasing focus on research- and publication bias. Use of published adverse effects
data from clinical trials in systematic reviews have resulted in conflicting risk conclusions on
identical topics, possibly due to methodological limitations. It is not known how adverse

effects data from clinical trials are reproduced and described in clinical therapy guidelines.

In this thesis, | address aspects of identification and dissemination of adverse effects data,
from study design and methods of clinical trials of pharmacological therapies, through

publication, to presentation of the data in systematic reviews and guidelines.
Aims

The aim was to quantify the risk of corticosteroid-induced gastrointestinal bleeding, and to
examine the extent and quality of adverse effects reporting in publications of clinical trials,
as exemplified in two model areas; the risk of gastrointestinal bleeding or perforation in a
group of clinical trials of corticosteroids, and the adverse effect profile of the SSRI
antidepressant fluoxetine in a single trial in children and adolescents (the TADS study). We
also aimed to assess whether quality criteria for publication of harms are fulfilled, and how
adverse effects are cited and presented in clinical therapy guidelines on treatment of

depression in children and adolescents.
Methods

Papers and guidelines were identified through literature searches. Quantitative analyses
were performed for the corticosteroid trials, by meta-analysis of gastrointestinal bleeding
risk. Descriptive analyses were performed with regard to reports of gastrointestinal bleeding
in the corticosteroid trials and quality criteria fulfilment for their adverse effects reporting,

extent of publication of adverse effects data from a trial of fluoxetine in children and
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adolescents, and descriptions of adverse effects in therapy guidelines for treatment of

depression in children and adolescents.

Results and conclusions

Use of corticosteroids was associated with increased risk of gastrointestinal bleeding. The

risk increase was statistically significant for hospitalized patients only.

Analysis of the corticosteroid trial publications showed considerable variations in definitions
and monitoring for gastrointestinal bleeding or perforation. We also found that the current
quality criteria for reporting of harms in trial publications are ambiguous and not well suited

for quality assessments of adverse effects reporting in published studies.

We found incomplete reporting of adverse effects from the TADS trial of fluoxetine beyond

12 weeks of treatment, and considerable risk of bias in the published data.

We also found considerable variation in the extent of adverse effects information in clinical
guidelines on depression in children and adolescents. All guidelines mentioned risk of

suicidality, but somatic adverse effects were not described in most treatment guidelines.

The observed shortcomings in publication of adverse effects data from clinical trials have
considerable implications for the performance of systematic reviews and development of

treatment guidelines with regard to safety information.
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1. Introduction

1.1 Background

Medications are exogenous substances introduced into the body with the intention to cure
or alleviate illness by actions upon therapeutic targets in the body. The risk of adverse
effects is inherently linked to pharmacological treatment of disease, as pharmacological
actions of medications are often less specific than could be wished. Almost all medications
have been shown to cause a wide range of adverse effects, with unintended and unwanted
consequences for health. Knowledge of a medication’s adverse effects profile, through
reliable study assessments and comprehensive safety reporting, is essential when assessing
expected benefit and potential safety issues, especially if treatments differ little with regard

to benefits (1).

At the time of marketing of a new product, the adverse effects profile is not fully known, due
to the limited patient data from clinical trials. In addition, reporting of adverse effects in
clinical trials has been found to be suboptimal in study publications (1-8). Data on risk will
accumulate during a product’s life cycle, increasing the numbers of adverse effects in
product monographs over time (9-11), changing risk-benefit assessments, and causing
market withdrawals (12-14). In the last two decades, we have seen a growing awareness of
research bias associated with study design, conflict of interest, publication issues, and the
consequences with regard to risk and benefit assessments (15, 16). A major discussion in
later years has concerned the adverse effects profile of antidepressants, where several
researchers have identified shortcomings in published adverse effects data (4, 17-19). The
discussions have focused on suicidality risk in children and adolescents, with references to
regulatory warnings from European and American authorities (20, 21). Other, and probably

more common adverse effects, has received less attention.

Systematic reviews, and the treatment guidelines that build on them, are largely based on
data from randomized controlled clinical trials (22, 23). Consequently, shortcomings in
adverse effects descriptions in publications of clinical trials have a potentially large impact

on presentation of risks in systematic reviews and clinical guidelines. Systematic reviews on
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the same topic may reach different conclusions, as is the case for previous reviews on

gastrointestinal bleeding risk due to corticosteroid treatment.

Presentation of risks in clinical therapy guidelines has been little studied, and it is not known
to what extent they reflect existing knowledge of adverse effect profiles. The adverse effects
information in therapeutic guidelines for antidepressant treatment in children and
adolescents has never been assessed, despite the potential impact on treatment and the

increasing use of antidepressants in this age group (24).

1.2 Adverse effects

1.2.1 History

Developments in medication safety surveillance have largely been triggered by severe
injuries or disasters. Reports on toxic reactions to treatment were published in medical
journals as early as 1814, in connection with arsenic and mercury treatments (25). Then, as
now, interpretation of events and questions of causality were key issues. Events that later
were acknowledged as adverse effects were initially attributed to the underlying iliness or
the healing process. In 1848, a death caused by recently introduced chloroform anaesthesia
led to widespread concern and an enquiry initiated by The Lancet journal. The findings,
published in 1893, were based on methods that closely resemble present standards of
adverse effects assessments (26). Legal safety regulations by medicinal authorities were not
established until much later. In 1938, the United States Congress passed legislation requiring
that new drugs must be shown to be safe before marketing (27). This was triggered by a
scandal in which 107 patients died, due to use of the toxic solvent diethylene glycol in a

sulphanilamide elixir.

The first published randomised clinical trial in 1948 (28), examining the effect of
streptomycin in pulmonary tuberculosis (29) included observations on toxic reactions. In
1963, Bradford Hill stated that controlled trials might rapidly identify side-effects of a

treatment, while acknowledging that trials would not be likely to identify rare effects (30).

The relationship between exposure to a pharmacological agent and risk of adverse effects
began to be discussed extensively in the 1950s and 1960s, in relation to the increasing

number of pharmaceutical products coming onto the market (31, 32). The question of
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thalidomide teratogenicity was first raised in a letter to The Lancet in 1961 (33). The ensuing
disaster, in which thousands of infants were born with deformed limbs, led to improvements
in safety studies, strengthened safety legislation (34), establishment of the UK Yellow card
scheme for spontaneous reporting of adverse effects (1964) (35) and the WHO Programme
for International Drug Monitoring (1968) (36). In Norway, the national adverse effects

committee was established in 1970 (37).

At the present time, extensive national and international regulations and safety surveillance
systems are in place. This has reduced, but not eliminated, unacceptable safety issues.
Within the last two decades, examples of market withdrawals after considerable patient
exposures include the COX-2-inhibitor rofecoxib and the antidiabetic rosiglitazone, both due
to cardiovascular safety issues. Rofecoxib was withdrawn in 2004 after several years on the
market and probably thousands of patients with severe drug-induced cardiovascular disease

(38, 39). Rosiglitazone was withdrawn in Europe in 2010 (40, 41).

1.2.2 Terminology

There is no uniform terminology to describe adverse effects of medications. In the literature,
terms such as adverse effects, adverse reactions, adverse drug reactions, side effects,
adverse events, drug toxicity, adverse outcomes, undesirable effect, risks or treatment
harms are used. Definitions may vary, and sometimes include medication errors or events

that probably are unrelated to medication use (42).

The European Medicines Agency (EMA) defines an adverse reaction (synonymous with
adverse drug reaction and adverse effect) as a response to a medicinal product which is
noxious and unintended, and have a suspected causal relationship between a medicinal
product and an occurrence, including occupational exposure, off-label use, misuse, abuse
and medication errors (43). The World Health Organization (WHO) defines an adverse effect
as a negative or harmful patient outcome that seems to be associated with treatment,
including there being no effect at all. An adverse event is any negative or harmful
occurrence that takes place during treatment, that may or may not be associated with a
medicine (44). A serious adverse reaction is a reaction that is life-threatening or fatal,
requires new or extended hospitalisation, results in persistent or significant disability or

incapacity, or is a congenital anomaly or birth defect (45).
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Pharmacovigilance is the science and activities relating to the detection, assessment,
understanding and prevention of adverse effects or any other possible drug-related
problems (46). To achieve a complete picture of risk within the shortest possible time,
pharmacovigilance systems allow for inclusion of data from clinical trials, case reports,
spontaneous reports, population databases, and epidemiological studies, as illustrated in

Figure 1. As a result, adverse effects data are highly variable with regard to quality.

A clinical trial is an experiment to compare the effects of two or more healthcare interventions
(47). Most randomised controlled trials (RCTs) assess treatment efficacy by comparing two
or more treatment options in a controlled, experimental setting, in contrast to effectiveness,

which is associated with use in ordinary, everyday circumstances.

Pharmacovigilance reporting systems (also called spontaneous reporting systems) rely on
healthcare professionals and patients to identify and report any suspected adverse effects

from medicines (44).

Published case reports and spontaneous reports concern individual patients. They have an
important role in identifying safety issue signals, generating risk hypotheses, or market
withdrawals (12), however, they are anecdotal by nature and do not provide definite proof

of causality (48, 49) or frequency estimates (50, 51).

Epidemiological studies analyse observations in real-life populations, and are suitable for
risk comparisons in exposed and unexposed groups. They are, however, non-randomized,
with a risk of bias due to poor control of variables, such as degree of exposure and
underlying risk factors (52). Pharmacoepidemiological studies focus on use and effects of
medications in population groups, especially risks of adverse effects, due to the discovery of
considerable health injuries of medications (53). They draw on a variety of data sources,

including health records, claims databases, and health registries (54, 55).

Safety surveillance data are included in Periodic Safety Update Reports (PSURs), which are
conducted by the European Medicines Agency and updated by Marketing Authorisation
Holders (pharmaceutical companies) (56, 57). Safety information is provided in product
monographs, Summaries of Product Characteristics (SmPCs) (58), which often lack

information on severity and timing, and can vary between countries (59-61).
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In causality assessments of adverse effects, the aspects of the case and quality of the
documentation are assessed in a structured way (62). The variables and structure of
causality assessments were described by Bradford Hill in 1965 (63) and later developed
further (62, 64, 65). Determination of causality is a complex process, due to confounders,
variations in individual judgments, prior expectations, level of patient information, and

insight into other possible causes (66).

Post-marketing
studies

Spontaneous
reports

Clinical Health Case
trials records reports

Figure 1. Piecing together adverse effect profiles.

Graphics adapted from original at Pixabay,
hitps://pixabay.com/vectors/jigsaw-puzzle-jigsaw-puzzle-piece-303503/,
free download for commercial use.

1.3 Adverse effects reporting in randomized clinical trials

Due to their central role in drug development, randomized clinical trials (RCTs) are
cornerstones in the process of providing data on benefits and harms of pharmacological
therapies. In the hierarchy of evidence, RCTs are generally classified above case series and
observational studies (15, 67), although shortcomings and biases may cause evidence from
trials to be downgraded (68). In theory, clinical trials are expected to identify and report
treatment harms. In reality, this is not always the case. Clinical trials involve decisions,
activities, and individuals that may affect the outcome. Several researchers have identified
risks of bias and shortcomings related to adverse effects reporting in clinical trials (1, 15, 49,

69-72). Biases can be caused by several factors, such as choice of study design, monitoring
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parameters, handling of patient data, and publication thresholds. The main factors affecting

adverse effects outcomes detection are illustrated in Table 1.

Planning phase

The main focus of a clinical trial is to establish whether the treatment has an effect on the
condition being treated. In most studies, study power is determined by expected differences
in efficacy. Adverse effects are, at best, defined as secondary outcomes. As a consequence,
studies in general will not have sufficient power to detect differences in adverse effect
profiles, or to detect other than the most common adverse effects (50, 73-77). Treatment
periods may be short, and participants selected according to rigid inclusion and exclusion
criteria, with increased likelihood of showing effect, and less risk of adverse effects than

patients with multiple comorbidities and medications (15, 77).

Adverse effects may cover a range of symptoms and occur in several organ systems. As a
consequence, possible adverse effects are often not predefined with regard to diagnostic
criteria or procedures, unless the trial aims to identify specific risks. Trial protocols often
include statements about safety monitoring, without specifying if any particular adverse
effects will be looked for. Consequently, criteria for identifying and classifying adverse

effects are often lacking (15, 50).

Adherence to trial protocol treatment and use of concomitant medications may have a large
impact on adverse effect risk. Protocol noncompliance, with lower medication use than
intended, will reduce the exposure and presumably the occurrence of drug-induced adverse
effects. Use of concomitant medications may increase the risk of adverse effects (non-
steroidal anti-inflammatory drugs, NSAIDs, in addition to corticosteroids), reduce the risk
(gastric ulcer prophylaxis), or use of similar medications to the one is being tested (additional

antidepressants in SSRI trials).
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Table 1. Implementation of clinical trials. Factors that may influence adverse effects
outcomes
Trial phase Protocol decisions Examples of variables
Patient group
. . Inclusion criteria
Trial design . N
Exclusion criteria
Study duration
Plannin .
& . Medication and dose
Trial therapy
Control group
Specified adverse effects
Adverse effects focus
All adverse effects
General or specific examinations
Laboratory tests
Patient monitoring and Quest!onnalres
reportin Interviews
Data porting Doctor reporting
collection Patient reporting
Judgmental procedures
Adverse effects Criteria
definitions Severity thresholds
. Grouping of adverse effects
Translations and . ping e
codin Choice of classification system
& Translation of vernacular to medical codes
. Criteria for causalit
Causality ¥ .
Assessment of causality
Assessments Definition of serious adverse event (SAE)
Seriousness Criteria for assessing SAE
Procedures for assessing SAEs
Intention-to-treat
Group analysis Per protocol
As treated
. Most frequent adverse effects
Inclusion of adverse .
Most serious adverse effects
effects . .
Adverse effects in specific organ groups
Publication
Absolute numbers
Risk of adverse effects | Relative numbers
General statements

Data collection phase

Definitions of adverse events and principles of severity grading are not described in many
trial reports (2). Few trials include formal procedures to assess adverse effects, and methods
of assessment are often not described (70). There is no consensus as to how study patients

should be examined or how data should be collected. Methods for safety monitoring include
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general, specific physical, or laboratory examinations, patient interviews with general or
specific questions, use of checklists and scoring tools. Choice of method, and patient and
investigator expectations, may have considerable impact on the number of adverse effects
reported. Use of checklists, with suggestions of specific adverse effects, has been found to
increase the number of reported adverse effects, compared to open-ended questions.
Patients’ desires to participate in a trial, for example if few other treatment options are
available, may reduce their interest in reporting adverse effects (69, 78-80). Monitoring
procedures may vary between clinical trials, making comparisons and comprehensive

assessments difficult (2, 79).

Assessment phase

Transfer of data from case report forms into a medical vocabulary, and application of
diagnostic codes on adverse effects, has been shown to cause misclassifications and errors
due to different interpretations and evaluations of events. It may be difficult to distinguish
between newly occurring disease as an adverse effect, and exacerbation of underlying
disease with similar symptoms, as in the case of pneumonia or heart failure in COPD
patients. Disease criteria, for example suicidality, may cause uncertainty and variability in
classification of cases of self-harm (50, 81, 82). Terminology may vary between studies on
the same subject, as in trials of checkpoint inhibitors where 24 terms were used to describe
colitis (83). Schroll et al. describe how a considerable number of medical terms were used to
code cases of diarrhoea and constipation in clinical trials of orlistat, making the overall risk
more difficult to assess (84). Coding errors and differences between coding staff have been
noted, probably due to difficulties in matching description of events to the complex medical
terminology coding systems (85). In the case of rosiglitazone, mentioned in Section 1.2.1,
researchers reanalysing the data after market withdrawal identified more cases of
myocardial infarction and heart failure when assessing individual patients' data thanin
summary data from the same trials (86). Causality assessments require judgements by
clinical investigators despite use of algorithms and scoring systems. In some trials,
investigator judgment may have a potentially large impact on reporting of events and
classifications of seriousness, as illustrated by a paroxetine trial where trial investigators

originally had judged several serious adverse effects to be unrelated to treatment (19).
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Interpretation of trial events as chance findings, unrelated to treatment, has in some cases

led to marketing of therapeutic agents that were later withdrawn due to safety issues (16).

In many cases, adverse effects originally recorded on a continuous scale, such as liver
enzyme levels, or psychiatric scores, are converted to binary outcomes (illness or not) (70).
Binary classification criteria and thresholds for defining illness have the risk of identifying too
few, or too many, events depending on the threshold value, and sensitivity related to degree

of change may be lost (77).

Reporting of adverse effects is often limited to counting of cases (incidence rate) and
comparison of number of cases between treatment and control groups (risk difference) (87).
Analysis of adverse effects in study groups may be performed by comparing patient groups
according to randomization (intention-to-treat, ITT), by adherence to treatment protocol
throughout the trial (per protocol), or by actual treatment received (as treated) (88).
According to current recommendations, ITT analysis should be preferred both for efficacy

and harms data, to uphold the balance achieved by randomization (89).

Publication

The CONSORT statement (Consolidated Standards of Reporting Trials), a set of
recommendations for reporting results from clinical trials, was introduced in the late 1990s
(90), but with little focus on reporting of harms. An extension on harms reporting (CONSORT
Harms) was published in 2004 (89) after identification of serious flaws in clinical trials (91-
93). Ideally, all adverse effects suspected in a clinical trial should be reported and fully
described in the resulting publication. In reality, many trials are not published, with the

result that safety and efficacy data are unavailable for large numbers of patients (16, 94, 95).

Several studies have found incomplete reporting of adverse effects, despite implementation
of the CONSORT Harms guidelines (1, 2, 6, 18, 71, 72, 96-104). In an analysis by the German
Institute for Quality and Efficiency in Health Care, researchers noted extensive publication
bias, including withholding of safety data (16). In some publications, no details on adverse
effects are provided beyond a general statement that no major adverse events were
observed (70, 102). Analyses of antidepressant and analgesic clinical trials have found that a

large proportion of the published studies did not mention serious adverse effects (18, 98).
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Publication selection of adverse effects by frequency and severity is common. Examples of
such limitations are reporting of adverse effects occurring in more than a certain percentage
of patients, reporting only the serious or severe cases (70, 71, 84, 102, 105-107), or limiting
reporting to statistically significant differences in adverse effects despite lack of study power

(1, 108).

1.3.1 Gastrointestinal bleeding risk in publications of corticosteroid trials

The Norwegian Regional Medicines Information Centres (RELIS) have received repeated
gueries on gastrointestinal bleeding risk and need for gastroprotective treatment for
patients on corticosteroid therapy. Previous systematic reviews and meta-analyses have
arrived at conflicting conclusions with regard to risk of gastrointestinal bleeding during
corticosteroid therapy, as discussed in Section 1.4.1. A comprehensive assessment of
gastrointestinal adverse effects described in all included publications has not been done
previously. The quality of the clinical trials that form the basis of the systematic reviews has
not been analysed with regard to adverse effects reporting, and it has not been examined
whether differences in patient monitoring, diagnostic criteria, or other parameters may have
had an impact on the trials’ identification of adverse effects. On this background, we decided
that analysis of the gastrointestinal bleeding reports in the group of corticosteroid trials
would be a suitable model system for a detailed assessment of the quality of monitoring and
reporting of adverse effects. We also believed that the analysis could give insights relevant

to monitoring and reporting of gastrointestinal bleeding in other trials and medical areas.

1.3.2 Adverse effects in publications of antidepressant trials in children and adolescents

Treatment with antidepressants in young people is increasing in many countries. In England,
use of antidepressants doubled from 2005 to 2017 in young people aged 12-17 (109). In
Norway, use of selective serotonin reuptake inhibitors (SSRIs) in the age group 10-19 years
increased by 70% from 2005 to 2019 (110). Several prescribers have contacted RELIS with
requests concerning SSRI safety profiles in young patients, in order to perform individual
risk-benefit assessments. We identified several analyses of suicidality risk, but less detailed

information on other, and presumably more common, adverse effects.
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Suicidality risk has long been a major issue in safety assessments of antidepressants in
children and adolescents. In 2004, the U.S. Food & Drug Administration issued a black box
warning for antidepressant use in children and adolescents, due to increased risk of
suicidality (21). The European Medicines Agency, EMA, published similar warnings in 2004
and 2005 (20, 111). Risk of suicidality was addressed in several reviews and meta-analyses

during the 1990s (112-114).

Fluoxetine is one of the most commonly used SSRIs in children and adolescents, and the only
SSRI approved for use in depression in children and adolescents in Norway. Fluoxetine has
been examined in a limited number of clinical trials in this age group. The major study is the
'"Treatment for Adolescents With Depression Study (TADS)' which included 439 patients (115)
and is regarded as a high-quality study (116). TADS was initiated and publicly funded by the
National Institute of Mental Health (NIMH) (117), which is part of the National Institutes of
Health in the USA. The trial was coordinated by the Duke University Medical Center. An in-
depth analysis of the adverse effects data from this pivotal clinical trial had not been
performed previously. Researchers have found under-reporting of adverse effects, biases,
and flawed data analyses in other antidepressant trials (17, 19, 106, 107, 118-122). We
undertook a detailed analysis of the reporting of adverse effects in the TADS study, in order
to describe the quality and weaknesses of the published data in a single, high-quality trial,

and to assess the full range of adverse effects observed in the trial.

1.4 Information on adverse effects in systematic reviews

In a systematic review, the aim is to examine all relevant research pertaining to a specific
guestion, by methods and assessments that are transparent and clearly stated and where
data from all studies are analysed together (47). Due to the large numbers of published
clinical trials, systematic assessments, as provided by systematic reviews and meta-analyses,
provide an accessible overview of existing evidence (123, 124). In some systematic reviews,
meta-analyses are used for statistical analysis of data from all studies combined, enabling
group comparisons in larger data materials (125). Meta-analyses may include both RCTs and
observational studies; however, inclusion is often limited to RCTs due to the less controlled

settings and increased risk of confounding in observational studies (126).

23



Systematic reviews of RCTs are seen as producing high quality evidence both for benefit and
harms (22), despite the fact that RCTs are not powered to identify harms (127). Treatment
harms that have been identified through case reports or epidemiological studies are not
always included (128-131). Systematic reviews and meta-analyses focus mostly on treatment
effects (benefit) and have far less focus on harms (132, 133). In systematic reviews focusing
on treatment harms as a primary outcome, study heterogeneity and poor reporting of
adverse effects in underlying clinical trials may have a large impact on quality (128, 130, 134-
136). Many systematic reviews do not mention adverse events, fail to include harms as an
outcome of interest, or give an inadequate description of harms and the quality and risk of
bias of included studies (129, 130, 134, 137, 138). Incorporation of data into systematic
reviews carry the risk of strengthening the initial impression given by biased trial data (139),
and the increasing number of systematic reviews and meta-analyses with focus on benefit
provide misleading conclusions with regard to risk (140). In 2009, the PRISMA (Preferred
Reporting Items for Systematic reviews and MetaAnalyses) statement was developed to
improve reporting and transparency (141), with focus on systematic reviews of efficacy. An
extension to the PRISMA statement, the PRISMA harms checklist, was published in 2016 to

improve systematic reviews and meta-analyses on treatment harms (142).

1.4.1 Systematic reviews on corticosteroid-induced gastrointestinal bleeding

Despite the quality framework, systematic reviews on the same topic may reach different
conclusions. The question of corticosteroid treatment and risk of gastrointestinal bleeding is
a case in point. It has long been debated whether corticosteroid treatment increases the risk
of gastrointestinal bleeding or perforation. Corticosteroids are used for several indications in
a large number of patients, and an increased risk of gastrointestinal bleeding could have
considerable health implications. Previous systematic reviews and meta-analyses have
arrived at conflicting conclusions, with statements of no increased risk (143, 144), and a
statistically significant increased risk (145), respectively. In 1976, Conn and Blitzer published
an analysis of randomized, controlled studies with corticosteroids (143). They included 26
double-blinded trials of 3358 patients, and found a frequency of peptic ulcer of 1.4% in the
corticosteroid group and 1.0% in the control group. The difference was not statistically
significant, and the authors concluded that corticosteroids could not be shown to be

associated with increased risk of peptic ulcer. In 1983, Messer et al. published an analysis of
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peptic ulcer complications in 71 controlled corticosteroid trials with close to 6000 patients
(145). Unlike Conn and Blitzer, Messer et al. found a statistically significant risk increase of
diagnosed peptic ulcers, with 1.8% in the corticosteroid group and 0.8% in the control group.
Inclusion of only double-blinded studies gave incidences of 2.6% and 1.5%, respectively
(p=0.04). In 1994, Conn and Poynard published a meta-analysis of corticosteroid therapy
complications, including peptic ulcer, in studies published from 1964 to 1982 (144). In this
review of 93 studies with 6602 patients, the authors found a non-significant incidence of
peptic ulcer, with 0.4% in the corticosteroid group and 0.3% in the placebo group. The
conflicting conclusions in previous reviews are reflected in medicines information databases
and other literature sources. While some sources state that corticosteroid treatment may
increase the risk of ulcers and gastrointestinal bleeding, especially in combination with
NSAIDs (146-148), others describe the association as weak (149, 150) or unlikely (151).
Repeated queries to RELIS regarding ulcer prophylaxis in patients who are receiving
corticosteroids indicated that differing conclusions were causing uncertainty among health

practitioners, and that an updated, extensive, and conclusive review was needed.

1.5 Information on adverse effects in clinical practice guidelines

Clinical practice guidelines are statements that include an assessment of alternative care
options, based on high-quality systematic reviews (23), including evidence and judgments
regarding benefits and harms of treatment options (152, 153). To our knowledge, research

on adverse effects information in clinical therapy guidelines has not been performed.

Clinical practice guidelines should rate the quality of the evidence and the strength of the
recommendations according to the GRADE system (Grading of Recommendations
Assessments, Development, and Evaluation) (154) that address transparency, conflict of
interest, participants in guideline development, and quality of evidence. In GRADE,
randomized trials are categorized as high-quality evidence, with options for downgrading

according to risk of bias and other criteria (132, 155, 156).

To evaluate the quality of clinical guidelines, the AGREE Il (Appraisal of Guidelines for
Research & Evaluation Il ) instrument was proposed as an assessment tool in 2003 (157).
AGREE Il state that guidelines are expected to present both benefits and harms of an

intervention, and addresses scope and purpose, stakeholder involvement, rigour of
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development, clarity of presentation, applicability, and editorial independence (158). Only
one AGREE Il item concerns consideration of side effects and risks associated with
treatment, and no level of risk communication or inclusion criteria for harms data have been

defined.

Assessments of guideline quality have been performed in several medical areas, and many
have found the overall quality to be poor or variable according to the AGREE Il criteria (159-
166). Guideline shortcomings and biases include conflicts of interest (167-171), and more
focus on benefit than harms (168). As for systematic reviews and meta-analyses, there is a
risk of compounding weaknesses and biases in underlying data when included in the
evidence base of practice guidelines (23, 140, 172). The shortcomings have a potentially
large impact on the presentation of risk profiles in guidelines and clinicians’ subsequent
perception of risks. We have not identified any specific assessments of adverse effects

mentioned in guidelines.
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2. Aim of the thesis

The overall aim of this thesis was to examine the reporting of adverse effects in publications
of clinical trials in two model areas associated with considerable uncertainty, to analyse
adverse effects data through a systematic review, and to assess how adverse effects of

medications are presented in clinical therapy guidelines.

Aim 1. To assess and quantify the risk of gastrointestinal bleeding or perforation due to
systemic corticosteroid treatment and to establish whether corticosteroid treatment is in

fact associated with an increased risk (Paper I).

Aim 2. To assess whether studies of systemic corticosteroid treatment mentioned
gastrointestinal bleeding or perforation as an adverse effect, to examine the terminology
and diagnostic criteria applied in the trials, and to assess whether the publications adhered
to international guidelines on harms reporting and whether the CONSORT Harms checklist is

a suitable tool for evaluating adverse effects reporting in clinical trials (Paper Il).

Aim 3. To identify all publications from the TADS study of antidepressant therapy in children

and adolescents, and assess their reporting of adverse effects (Paper Ill).

Aim 4. To analyse adverse effects information and use of data from the TADS study in

therapy guidelines on treatment of depression in children and adolescents (Paper IV).
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3. Materials and methods

The research presented in the four papers in this thesis is based on literature searches and

analyses of the included publications.

3.1 Methods of data extraction and evaluation

3.1.1 Study designs

Paper | is a quantitative study of 159 clinical trials with regard to risk of corticosteroid-
induced gastrointestinal bleeding. Paper Il is an in-depth analysis of the publications
included in Paper I. Paper Il contains quantitative and descriptive analyses, on fulfilment of
quality criteria for adverse effects reporting, and descriptions of adverse effects,
respectively. Paper lll is a descriptive study on the reporting of adverse effects in the
Treatment for Adolescents With Depression Study (TADS). Paper IV is a descriptive analysis
on the information on adverse effects in clinical guidelines for treatment of depression in

children and adolescents.

3.1.2 Literature search

For Papers | and Il, clinical trials of corticosteroids were identified by a systematic literature
search in Medline and EMBASE for the period 1 January 1983-30 June 2011, with an
additional update per 30. March 2013. The search was limited to double-blinded, placebo-
controlled randomised clinical trials of betamethasone, dexamethasone,
methylprednisolone, prednisolone, prednisone, triamcinolone, cortisone or hydrocortisone.
The Cochrane Database of Systematic Reviews was searched for additional references in
therapy reviews of the most common diseases where corticosteroids are used. There were
no language restrictions during the search, but articles in a Scandinavian language, English,
or German were selected during the evaluation. The abstracts were reviewed by two
researchers and any study that appeared relevant was assessed in full-text version. To be
included, the article must mention gastrointestinal adverse effects, or be judged by the
reviewers to have monitored patients for adverse effects in a way that could be expected to
detect gastrointestinal bleeding. Because there is no uniform terminology to describe

gastrointestinal bleeding or perforation as an endpoint in clinical trials, we included all cases
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where an adverse effect was described as visible blood in stool, Gl bleeding, haematemesis,
melena and Gl perforation. We did not include cases of dyspepsia, gastritis, duodenitis,

epigastric pain, and necrotising enterocolitis.

In Paper lll, publications arising from the TADS study were identified through literature
searches in Medline, EMBASE, PsychlInfo, and Google Scholar, using the phrases « TADS
team» or «Treatment for adolescents with depression study». The searches included
publications from the main authors of other TADS study articles, and searches for similar
publications to already identified TADS references (the snowballing method). We also
searched for TADS study references on the websites ClinicalTrials.gov, nimh.nih.gov, and
the TADS website at Duke University, and by manual searching of reference lists in reviews
and guidelines. The main search was ended on 5 September 2017, with an additional

update search by January 2019.

In Paper 1V, clinical practice guidelines on treatment of depression in children and
adolescents were identified through literature searches in PubMed, EMBASE, and clinical
guideline collections, in addition to manual searches in identified guidelines and references.
PubMed and guideline collections were searched in the period 30.10.2018-17.02.2019. The
EMBASE search was performed 5.12.2019. The age limits applied in PubMed and EMBASE
were birth-18 years, and child or adolescent 13-17 years, respectively. We chose to include
some well known international decision support tools, due to our belief that health care
practitioners are using such tools in addition to clinical guidelines. Guidelines and clinical

decision support tools are hereafter termed guidelines in this thesis.

3.1.3 Data extraction and assessment

In Paper |, at least two of the authors reviewed the clinical trial publications retrieved in the
literature search. Data on study characteristics, publication year, inclusion and exclusion
criteria, type and duration of corticosteroid use, indication, additional medications, patient
monitoring procedures, descriptions of gastrointestinal adverse effects, and severity of
disease (hospitalisation or ambulatory treatment) were extracted. Cases of gastrointestinal
bleeding, gastroduodenal ulcers, melena, blood in stool, gastrointestinal perforation and
haematemesis were included for analysis. Data from clinical trials where monitoring for

adverse effects appeared comprehensive and other adverse effects were well described

29



were included, even if no gastrointestinal bleeding was mentioned, on the assumption that
any cases would have been identified. Cases of dyspepsia, gastrointestinal pain, gastritis and

necrotizing enterocolitis were not included in the analysis.

In Paper Il, the 159 clinical trials reviewed in Paper | were assessed for monitoring
procedures and descriptions of gastrointestinal bleeding. A data extraction form was
developed based on the CONSORT Harms recommendations 10-point checklist, with two
items modified to specify gastrointestinal adverse effects. Two reviewers assessed each
study, extracted data on adverse effects descriptions, and assigned a score of 1 or 0 if the
criterion was judged to be fulfilled or not. Criteria for scoring 1 or O were discussed by all
authors. If the study fulfilled at least one of the criteria in a checklist item, the score would

be 1. Fulfilment of all criteria gave a maximum score of 10.

In Paper lll, identified TADS study publications were assessed by at least two reviewers, and
were included in the analysis if they included some data on adverse effects. Data on type
and frequency of adverse effects, patient group, and study stage were extracted. Adverse
effects were included as described in the publications. We included worsening of depression
as an adverse effect if described in the publications, even though some publications

considered this a residual symptom rather than an adverse effect.

In Paper 1V, clinical practice guidelines on depression in children and adolescents were
analysed with regard to information about adverse effects. Statements on adverse effects
were extracted and classified according to the MedDRA organ classification system (58) with
adjustments (separate account of suicidal thought and behaviour, and libido changes classed
with reproductive system disorders). Citations were classified and analysed by type and

content for all guideline statements about adverse effects.

3.2 Statistical methods

Statistical analyses were performed using SPSS ver. 20 (Paper I) and ver. 23 (Paper ).

RevMan ver. 5.2. was used for the meta-analysis (Paper 1).

In Paper |, the proportion of patients with gastrointestinal bleeding or perforation in the
corticosteroid and placebo groups was compared by calculating odds ratio (OR) and 95%

confidence interval (Cl), for the whole group and subgroups. Subgroup analyses were
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performed comparing occurrence of gastrointestinal bleeding in hospitalized and ambulant
patients, in eight disease groups, and in sensitivity analyses. In the sensitivity analyses,
patient groups with known or suspected NSAID use, studies with peptic ulcer as exclusion
criterion and studies with use of gastro protective drugs, were excluded. The Mantel-Hansel

method with the random effects model was used for the meta-analysis.

In Paper Il, the relationship between CONSORT Harms scores and the likelihood of reporting
gastrointestinal bleeding was analysed by logistic regression. Correlations between scores on
the CONSORT Harms checklist and year of study publication, setting (hospitalized or
ambulant patients), funding (industry sponsored or not) and journal (major medical journal
or not), were analysed using the Pearson chi-squared test. Differences in checklist scores
were analysed using the independent samples t-test for equality of means. Reviewer
agreement were analysed by use of Gwet’s agreement coefficient with first-order chance

correction AC1, referred to as Gwet’s AC1 (173, 174).

Papers lll and IV are descriptive studies and statistical analyses were not performed.

3.3 Ethical considerations and approvals

Studies I-IV are based on publicly available documents, including reports of clinical trials
performed by other researchers. No patients were enrolled by the authors for this project,

and ethical approvals were not necessary.
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4. Summary of results

Paper |

We performed a systematic review and meta-analysis in order to establish whether
corticosteroid treatment is associated with an increased risk of gastrointestinal bleeding and
to reach a conclusion that could reduce previous confusion in this field. 159 publications of
clinical trials published between 1983 and 22 May 2013 were identified through extensive
literature searches. This comprised a total patient population of 33 253. In the group as a
whole, 804 patients (2.4%) were reported to have had a gastrointestinal bleeding or
perforation, with an incidence of 2.9% in the corticosteroid group and 2.0% in the placebo
group. In patients treated with corticosteroids, the risk of gastrointestinal bleeding or
perforation was increased by 40% (OR 1.43, 95% Cl 1.22 to 1.66) compared to placebo. The
risk differed between patient groups. In hospitalized patients, the risk increase was
statistically significant, with bleeding or perforation occurring in 3.79% (472 of 12442
patients) and 2.64% (321 of 12160 patients) in the corticosteroid and placebo groups,
respectively. In ambulatory patients, far fewer cases were reported. In this group, 11 of 8651
patients (0.13%) had a gastrointestinal bleeding or perforation, of which 8 belonged to the
corticosteroid group. Overall, bleeding or perforation occurred in 3.22% (793 of 24 602) of
patients (OR 1.42,95% Cl 1.22 to 1.66). We concluded that use of corticosteroids was
associated with increased risk of gastrointestinal bleeding. The risk increase was statistically

significant for hospitalized patients but not for ambulant patients.
Paper Il

The 159 clinical trials analysed in Paper | varied considerably in their definitions and
monitoring for gastrointestinal bleeding or perforation. Several diagnoses and laboratory
values, of varying severity, were included. Most publications provided data on gastro-
intestinal adverse effects including bleeding or perforation, but did not address adverse
effects specifically. Other aspects of the adverse effects reporting are presented in Table 2.
Most studies provided information on patient withdrawals (133/159 studies, 83.6%),
absolute risk of gastrointestinal bleeding or perforation (130/159 studies, 81.8%), and

method used to collect adverse effects data (118/159 studies, 74.2%). Relatively few studies
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mentioned collection of adverse effect data in the introduction (48/159 studies, 30.2%), or
described a plan for presenting and analysing information on harms (51/159 studies, 32.1%).
Analysis of reviewer agreement showed large variations, but an overall fair to moderate
agreement. The mean score for fulfilment of CONSORT Harms checklist criteria was 5.25 out
of 10. We found the criteria to be ambiguous, and do not recommend use of the CONSORT
Harms recommendation checklist to assess quality of harms reporting in clinical trial

publications without individual judgment.

Paper lll

We identified 48 publications as describing TADS study data. Eight publications gave some
information about adverse effects observed in the trial, and they all mentioned risk of
suicidal behaviour. Other psychiatric and somatic adverse effects were mentioned in some,
but not all publications, and were reported in detail only for the initial study period of 12
weeks. Several well-known adverse effects of fluoxetine were not mentioned in any TADS
publication. Other aspects of the adverse effects reporting are presented in Table 2. We
found that publications from the TADS study do not present a full account of all adverse

effects observed, and did not identify the full spectrum of known adverse effects.

Paper IV

We identified and analysed 19 clinical guidelines on treatment of depression in children and
adolescents. We found considerable variation in the extent of adverse effects information
provided. Risk of suicidality was discussed in all guidelines and reflected in the number of
citations. Descriptions of other adverse effects varied widely and were not always referred
to in guidelines, even when mentioned in the underlying citations. Risk of other psychiatric
adverse effects was mentioned in most guidelines. Several guidelines mentioned none or a
limited number of somatic adverse effects, though well-known and described in other
sources. Eighteen of 19 guidelines referred to TADS data directly or indirectly, but some only
referred to TADS with regard to suicidality, without mention of other adverse effects

observed in the trial.
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Table 2. Aspects of adverse effects reporting in assessed trials

Trial phase Examples of variables Corticosteroid trials (Papers I, Il) [ TADS (Paper Ill)
. Different study durations Multiple exclusion
Patient group . L . S . .
. o Exclusion criterion ongoing or criteria, primarily
Inclusion criteria . . s S
. o previous peptic ulcer applied in | psychiatric diseases
Exclusion criteria . .
Sy Al some studies Double-blind 12 weeks
Varying study duration Duration max. 88 wk.
Planning
Medication and dose Different corticosteroids and Adjunctive treatment
Control group doses allowed
Specified adverse effects Not specified in manv studies Adverse event criteria
All adverse effects P ¥ threshold
General or specific
examinations . . L Interview setting with
Differences in monitoring for
Laboratory tests parents and assessments
. . . . adverse effects . .
Questionnaires or interviews by investigators
Data Doctor or patient reporting
collection
o o Severity threshold
L Heterogeneity in definitions and . L o .
Criteria . Varying criteria for mania
. severity thresholds of . . .
Severity thresholds . . . diagnosing, possibly
gastrointestinal bleeding
others
Grouping of adverse effects . .
e . . Ambiguous terminology
Classification system Different terminology
. . for some symptoms
Translation to medical codes
Suicidality assessment
described in study
Criteria for causalit . manual. Reanalysis of
Assessments v . Not always described . .y.
Assessment of causality causality on suicidal
events. Variations in
assessment of mania
Intention-to-treat ITT analysis possibly
Per protocol Zero events in several studies unsuitable due to
As treated supplemental therapy
Most frequent adverse Several publications
effects Specific information missing in Focus on suicidality
Most serious adverse effects | many studies Not published all adverse
Adverse effects in specific effects for entire study
organs period
Publication Varying between adverse

Absolute numbers
Relative numbers
General statements

General statements in some
studies

Both absolute and relative
numbers reported

effects, publications and
time periods. Suicidality:
Absolute numbers, mean
scores, score changes,
proportion of patients
over threshold values
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5. Discussion

5.1 Discussion of the main findings

Our results show several risks of bias and weaknesses with regard to the adverse effects
reporting, both in the clinical trials of corticosteroids and in the TADS study of anti-
depressive therapy (Papers I-Ill). Study design, monitoring parameters, data analysis,
publication thresholds, or other methodological limitations were elements that had a
potentially large impact on the frequency and type of adverse effects reported in the
publications. Clinical therapy guidelines on treatment of depression in children and

adolescents varied considerably in their descriptions of adverse effects (Paper IV).

5.1.1 Aim 1. Risk of gastrointestinal bleeding or perforation due to systemic corticosteroid

treatment (Paper I).

In the systematic review and meta-analysis presented in Paper |, we found that trial patients
who had received corticosteroids had a 40% increased risk of a gastrointestinal bleeding
compared to placebo (OR 1.43,95% Cl 1.22 to 1.66) (Paper I). The risk increase was
statistically significant for hospitalized patients, and few cases were reported in ambulatory
patients. The risk increase of 40%, translated to absolute numbers in the hospitalized
patients in the meta-analysis, correspond to an incidence of 38 cases per 1000 patients in
the corticosteroid group, and 26 patients per 1000 patients in the placebo group. The
resulting risk difference is higher than 1 in 100 patients, which is the criterion for a common

adverse effect.

Exclusion criteria

We found that a third of the trials had excluded patients with pre-existing peptic ulcer
disease, however, several publications did not state whether patients with relevant

underlying diseases were included in the study population (Paper I).

Additional medications and group analysis

We found that pre-existing or concomitant drug therapy, including NSAIDs or gastro-

protective therapy, was described in some publications, but poorly described in others. This
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present an element of bias, as patients may have had increased or reduced risk of

gastrointestinal bleeding irrespective of corticosteroid treatment (Paper 1).

Missing information in publications

Many of the corticosteroid trials reported few or none adverse effects (Paper |); raising the
guestion as to how incomplete and missing data should be interpreted. Non-mention of
gastrointestinal bleeding could be due to non-occurrence, publication bias or non-
monitoring. If monitoring of adverse effects appeared to be comprehensive and other
adverse effects were well described, we assumed that any gastrointestinal bleeding would
have been reported, and chose to set the number of cases to zero accordingly. This

assumption may have been incorrect.

Existing reviews and meta-analyses

Previous reviews of corticosteroid-induced risk of gastrointestinal bleeding were published
in 1976, 1982, and 1994 (143-145). They reached different conclusions, which is reflected in
medical databases and textbooks, and is a major reason for our decision to perform the
systematic review on more recent data. The previous systematic reviews have differed with
regard to inclusion/exclusion criteria, time frame, and duration of treatment. Conn and
Blitzer included 26 double-blinded studies published from 1950 to 1975 (143). The 1983
Messer review included 71 studies, of which 37 were double-blinded (145). Conn and
Poynard included 93 double-blinded studies published from 1964 to 1982 (144), essentially
the same time frame as Messer et al. The inclusion criteria were strongly debated because
the reviews had included different studies to some extent, as exemplified by inclusion of

both double-blinded and non-double-blinded studies (175, 176).

In our review, we excluded studies with single dose treatment (Paper ). Conn and Poynard
included studies if any dose of steroids had been given (144). Conn and Blitzer excluded
studies of short term treatment (few days) (143), while Messer et al. included studies with

more than four days of treatment (145).

The reviews by Conn and Blitzer (143), and Conn and Poynard (144), did not identify a
statistically significant increase in risk. In contrast, Messer et al. (145) found a statistically

significant increase in risk, with an incidence of diagnosed peptic ulcers of 2.6% in the
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corticosteroid group and 1.5% in the control group. Paper | included a more recent material
of papers published between 1983 and 22 May 2013, and probably more robust data, due to

the considerably larger group of patients than in previous reviews.

To our knowledge, Paper | is the first systematic review to perform a subgroup analysis by
hospitalization or ambulant treatment. Previous reviews have had little focus on underlying
disease severity, though Conn and Blitzer excluded studies in patients with highly lethal
diseases (143), and Messer et al. found an increased risk of peptic ulcer in patients with
predisposing illness (145). In Paper |, we found that a third of the studies had excluded
patients with peptic ulcer disease. Both Messer et al. (145) and Conn and Blitzer (143)
excluded studies where ulcerogenic medications such as NSAIDs had been administered to
the control group, and Messer et al. excluded studies with antacid use (145). In the Conn and
Poynard review, studies using medications with known risk of gastrointestinal bleeding were

included and analysed as co-variables (144), as in Paper I.

Meta-analysis may be a valuable tool for identifying and quantifying adverse effects by
increasing sample size and power beyond individual, limited trials (177). However, for
analysis of adverse effects data across studies, several researchers have noted
methodological challenges associated with inclusion of trials of highly variable quality,
design, duration, and adverse effects assessment procedures (135, 136, 177-179). There are
no clear guidelines as to what degree of heterogeneity is acceptable (15). Pooling of data, by
adding events in each group and dividing by the number of patients, may be misleading due
to differences in patient groups and comparisons in the underlying studies (180). In a meta-
analysis, adverse effects data are compared using relative risks or odds ratios of the
individual trials (131, 180), however, many meta-analyses include only published data on a

summary level, and not individual patient data (15, 131, 135).

Since the publication of Paper |, no equivalent systematic reviews have been published on
the risk of gastrointestinal bleeding in all patient groups. In 2019, Butler et al. published a
systematic review and meta-analysis of the incidence of gastrointestinal bleeding in critically
ill adults and found a statistically significant increased risk of clinically important bleeding,
2.3% in the corticosteroid group vs. 1.8% in the placebo group (RR 1.26) (181). This is lower

than the overall risk found in Paper |, but the patient groups are not identical. Butler et al.
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raise questions regarding bias and error risk analyses in Paper | (182), which are discussed in

Section 5.2.1.

Systematic reviews rely heavily on published clinical trials, and are dependent upon the
information in the included studies for comprehensiveness, relevance and trustworthiness
(183). The different conclusions reached in the systematic reviews on corticosteroid-induced
risk of gastrointestinal bleeding highlight weaknesses and pitfalls regarding performance and

trust in systematic reviews.

5.1.2 Aim 2. Descriptions of gastrointestinal bleeding or perforation in corticosteroid trials,

and assessment of the CONSORT Harms checklist as a quality tool (Paper II).

The 159 clinical trials that were included in the systematic review and meta-analysis (Paper I)
were heterogeneous with regard to parameters such as indication, type of corticosteroid,
treatment duration, study size, adverse effects monitoring, criteria for gastrointestinal

bleeding, and extent of reporting (Paper Il).

Monitoring and diagnostic criteria

We initially assumed gastrointestinal bleeding or perforation to be a defined and
unambiguous outcome that could be clearly quantified. We found, however, that monitoring
methods and diagnostic criteria for gastrointestinal bleeding varied considerably between
trials (Paper Il). Some researchers had examined all patients for occult faecal blood, while
others reported only cases of haematemesis or melena requiring transfusion, monitored
haematocrit, or performed general examinations without specifying methods or objectives.
As pointed out by other researchers, few patients had been examined by endoscopy (176).

The implications for performance of systematic reviews are discussed in Section 5.1.1.

Quality assessment using the CONSORT Harms criteria (Paper Il)

The CONSORT Harms recommendations were developed to improve harms reporting in
clinical trials, but have also been used as a tool for assessing the quality of reporting of
adverse effects in clinical trials (2, 6, 71, 72, 96-99, 101-104). The checklist includes 10 items
that should be part of the harms reporting. We found a mean score of 5.25 out of 10,

meaning that several criteria were not fulfilled in many publications (Paper Il). Other
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researchers have found CONSORT Harms checklist scores of 3.0-6.7 (6, 96, 99, 103) or 50%-
63% (72,97, 102). We show that the items that were reported in most studies were patient
withdrawals (83.6%), absolute risk of gastrointestinal bleeding or perforation (81.8%), and
method used to collect adverse effects data (74.2%). Plans for collecting harms data, and
presentation and analysis of harms data were mentioned to less extent (30.2% and 32.1%,
respectively). Other authors have identified good reporting of patient monitoring, adverse
effects definitions and statistical analysis, discussion of adverse effects in the result section,
harms mentioned in title or abstract, or a good account of risks and withdrawals due to
harm (2, 6, 72, 96, 99, 102, 103). Other researchers have identified shortcomings similar to
our findings, with a large proportion of articles containing no information as to collection
and measurements of adverse reactions, plans for analysis, or withdrawals due to adverse
reactions (2, 6, 71, 96, 97, 99, 102-104). While the CONSORT Harms recommendation
checklist may be well suited for planning and publication of trial data, routine application of
the checklist to assess quality of harms reporting in a published trial is inadvisable due to

ambiguities in the criteria, and qualified judgment of each study is necessary.

5.1.3 Aim 3. Identification of TADS trial publications, and assessment of adverse effects

reporting (Paper lll).

Publications

We identified 48 papers that presented data from the TADS trial (Paper lll). Of those, eight
mentioned adverse effects. Despite the number of papers, we found reporting of adverse
effects from TADS to be incomplete beyond the first 12 weeks of treatment, despite the fact
that TADS had a duration of up to 88 weeks including open phases after week 12. The TADS
publications with information on adverse effects were judged to be associated with
considerable publication bias. The only adverse effect described in all publications was risk
of suicidal behaviour. The number of cases of suicidality varied between publications, partly
due to later reassessment of cases. Other psychiatric and somatic adverse effects were
reported in detail only for phase | at 12 weeks. Several well-known adverse effects of
fluoxetine were not mentioned in any TADS publication. Our findings of incomplete
publication of all adverse effects data and long-term data from the TADS reflect the findings

of other researchers. In a study of 97 publications of second-generation antidepressants
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trials in 2016, de Vries et al. found very poor reporting of serious adverse events, as only 36
publications mentioned serious adverse effects at all, and several reports were incomplete
when compared to reviews from the U.S. Food and Drug Administration (FDA) (18). In a
systematic review of SSRIs, Jakobsen et al. found that only 44 of 131 clinical trials provided
data on the proportion of patients who had serious adverse events (184). In clinical trials of
antipsychotics and antidepressants, more serious adverse effects were noted in clinical trial
database registries or case report forms than appeared in the corresponding journal articles
(4, 19). In many cases, published papers do not give information on whether withdrawals
from a study were due to adverse effects (70, 71, 92, 185). Inclusion of non-published data in
analyses of efficacy and safety has the potential to shift conclusions regarding the risk-
benefit profile of SSRIs for paediatric depression (19, 186). There is an ongoing discussion
about data quality with regard to antidepressants and suicidality risk, and Paper Il has been

cited in this context (187).

Publication of data from a single study in multiple publications is potentially problematic,
even though it may be advantageous in addressing various aspects of the study. Multiple
publications may lead to fragmentation of data (so-called salami publications), lack of a
comprehensive overview, and the impression that safety has been studied more extensively
than is actually the case (188, 189). The TADS trial is a case in point, as we identified 48
publications arising from this one trial, with several papers addressing adverse effects at
various study stages (Paper Ill). The initial report on adverse effects was published 2004, and

the comprehensive analysis of suicidal adverse effects in 2009.

Additional medications

We found extensive use of additional medications, and divergences from assigned
treatment, in the TADS trial (Paper Ill). Many patients received an SSRI, other psychiatric
medications, or cognitive therapy, in addition to the assigned treatment (190), and the drop-
out rates were high (115, 191). Notably, the publication describing divergences from

protocol treatments was published in 2009, five years after the original study publication.
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Monitoring, diagnostic criteria, and coding of events

We found that the TADS trial applied severity thresholds for categorizing patient symptoms
as adverse events, in that adverse events must cause clinically significant interference with
functioning, need for medical attention or need for a medication. Limitation by thresholds is
likely to have reduced the number of reported adverse effects due to insufficient severity

(Paper IlI).

The TADS trial applied scoring tools for suicidality and mania, with subsequent
dichotomisation of continuous parameters to binary outcomes (disease yes/no).
Dichotomisation has been described as arbitrary, unnecessary, and simplistic (192, 193), as
the results depend largely on selection of cut-off values, and information on degrees is lost.
In the TADS trial (115, 191, 194), patients may have had worsening scores for suicidality or
mania, but the overall effect of threshold values and dichotomization would be that not all
adverse effects, appearing as worsening symptom scores, were registered and reported.
Scoring of manic symptoms was described as inconsistent and varying between clinicians

(195), with probable consequences for the number of cases.

For antidepressants in general, reanalyses of suicidality data has led to reclassifications and
identification of additional events (19, 106, 196). Definitions of suicidality can be ambiguous,
and judgements may vary. Misclassifications and coding of events into erroneous terms have
been demonstrated, as for cases of suicidal behaviour originally coded as emotional lability,
worsening depression or elevated liver enzymes (after a paracetamol overdose), and cases
of akathisia as nervousness, agitation or irritability (106, 196). Posner et al. describe the
process of reanalysing and reclassifying suicidality data from 25 antidepressant trials in
children and adolescents, commissioned by the FDA (196). The reviewers assessed 427
events with potentially suicidal behaviour, of which 114 had been classified as possible
suicidality by the investigating company. The reassessment identified an additional 26 cases
of suicidal behaviour that had originally been classified differently. It was also found that 12
cases that had originally been classified as suicidal behaviour should be downgraded to a less

serious diagnosis.

A network meta-analysis of 35 antidepressant clinical trials in children and adolescents (197)

found an absence of reliable suicidality data and a generally low quality of evidence. In a
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reanalysis (198), it was noted that the definition of tolerability in the meta-analysis, as
dropouts only, excluded analysis of actual adverse effects reported in the trials. Risk-of-bias
tools are available to assess the potential for bias in clinical trials (199), but specific aspects

relevant to adverse effects monitoring are not well covered.

Statistical analysis

We found that cases of suicidal behaviour had been analysed as occurring in the placebo
group even though the patients were receiving fluoxetine at the time. This is in agreement
with Hogberg et al. (17), who have criticized the TADS suicidality analysis (194) for
underestimating suicidal risk by analysing cases of suicidality according to assigned
treatment groups, even though several placebo patients were receiving active treatment at
the time of the event. In a reanalysis based on treatments actually received, published in
2015, Hogberg et al. found a statistically significant increased risk of suicidal events when
placebo patients who had been receiving fluoxetine were assessed in the active treatment

group (17).

According to the TADS protocol, group analyses would be performed as ITT (200). In Paper
[ll, we pointed out that ITT analysis may introduce considerable bias under such
circumstances, because it does not address actual treatment received. ITT analysis may
minimise group differences (77, 201), and lower incidence estimates for observed adverse
effects, through enlarging the denominator (number of exposed patients). The time periods
applied in adverse effects analyses may have a large impact on findings, as many clinical
trials have a short duration, and adverse effects may occur after the end of the trial. Patient
follow up, after the trials has ended, may identify harms that were not evident during the
trial (202, 203). In the TADS trial, a patient who terminated treatment due to suicidality was
not included in the suicide attempts analysis because the attempt occurred after
discontinuation (195). In a review of suicidality risk in paediatric antidepressant trials
published in 2006, Hammad et al. included events occurring within one day of stopping
treatment, with the result that several cases of suicidality were excluded (112). In a case of
discontinuation due to suicidality and hospitalization, death occurred five days after end of

treatment and was classified as a post-study event (106). It is conceivable that symptoms
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occurring after end of treatment may be interpreted as worsening of the underlying disease,

and not attributed to discontinuation symptoms or adverse effects of the medication.

5.1.4 Aim 4. Adverse effects information in therapy guidelines on treatment of depression

in children and adolescents (Paper IV).

The clinical therapy guidelines analysed in Paper IV had a highly variable practice with regard
to descriptions of adverse effects. Risk-benefit assessments appeared to be based on narrow
definitions of risk, primarily suicidality. All 19 guidelines mentioned risk of suicidal behaviour,
and most guidelines mentioned other psychiatric adverse effects, but several guidelines did
not mention somatic adverse effects. Underlying studies, including TADS (115), and the
SmPC for fluoxetine (204) describe more adverse effects than were included in guidelines.
This finding was reflected in the number of citations for each type of adverse effects, with
the highest number of citations referring to suicidality risk. The three systematic reviews

among the five most frequent citations all focused on suicidality risk (114, 205, 206).

There is a close link between the concept of Evidence Based Medicine and clinical guidelines.
Guidelines should be based on high-quality systematic reviews (23), but as discussed in
Section 5.1.1, systematic reviews may reach different conclusions, probably due to
methodological and publication issues. In addition, several systematic reviews may be
available on a single topic, which may give readers the impression that the number of
underlying primary studies is more extensive than is actually the case. For antidepressant
therapy, the number of meta-analyses has been described as astonishing (140). In 2016,
researchers identified 185 meta-analyses of antidepressants published from January 2007 to
March 2014 (207). The majority of these had industry involvement in the form of
employment or sponsorship and were less likely to include negative statements about
treatment harms. The international, independent Cochrane network aims to produce high-
guality systematic reviews as a basis for informed decision-making (208), but analysis of
adverse event descriptions in Cochrane reviews have found considerable outcome bias by

inadequate reporting of harms (134).

Several guidelines are authored by specialist groups that do not follow formal guidelines for
guideline development, with the risk of guideline development by expert consensus rather

than evidence (209). Conflicts of interest and publication bias are potential biases that may
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affect the perception of risks and benefit by guideline developers and health professionals.
For this reason, increased focus on transparency and declarations of conflicts of interest has
led to more clearly identifiable sources of bias in guidelines and journal articles, though it
has been argued that such declarations and statements do not cancel out inherent bias and

may actually lead to bias acceptance (210, 211).

We have not identified any standards as to which adverse effects the guideline risk-benefit
assessments should include; whether the most severe, the most common, or a composite
endpoint risk of any adverse effect. In practice, guideline authors appear to be free to decide
to what extent adverse effects will be included in the guideline, and the lengths and scope of
the guidelines vary considerably. Selective citing, and our finding of guideline focus on
suicidality to the exclusion of known and common adverse effects of antidepressants, is
problematic due to the perception of guidelines as authoritative risk-benefit

recommendations.

5.1.5 Impact of the findings

Our findings show that the clinical trials, systematic reviews, and guidelines that were
analysed, showed considerable variations and shortcomings in descriptions of adverse
effects associated with treatment, as illustrated in Figure 2. If this is representative for other
therapeutic areas, the implications are that poor reporting of adverse effects in clinical trials,
and the subsequent selective descriptions in systematic reviews and clinical guidelines, may

give a biased presentation of treatment risk in documents aimed at health practitioners.
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Adverse
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systematic reviews

Adverse effects presented in study publications

Adverse effects registered as individual patient data in clinical trials

Figure 2. Differences in extent of adverse effects data provided
at different documentation levels.

The systematic review and meta-analysis on corticosteroid bleeding risk (Paper ) identified a
statistically significant risk increase of 40% compared to placebo. The majority of cases had
occurred in hospitalized patients. The review has contributed to the knowledge on a long-
debated topic where conclusions have differed, and has been cited 119 times by December
2020. On the basis of Paper |, The Stockholm Drug Committee has stated that use of
corticosteroids in ambulatory patients does not warrant ulcer prophylaxis with proton pump

inhibitors (212).

The analyses in Papers Il and lll contribute to the increasing awareness that clinical trial
findings of adverse effects are strongly dependent on methodology and publication issues,
which must be taken into account when assessing study results. Application of available
tools for quality assessment of publications have a limited value and do not address
differences in study designs, inclusion criteria, adverse effects definitions or extent of

adverse effects descriptions.

The analysis of adverse effects descriptions in clinical depression guidelines (Paper IV)
addresses a field that has not been researched previously, and where there are no
established standards. Our findings of guideline differences and selective information on
adverse effect risks are relevant to guideline societies, authors, health practitioners as

guideline users, and patients as treatment recipients.
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5.2 Methodological considerations

5.2.1 Analysis of gastrointestinal bleeding risk associated with corticosteroid use (Paper I)

In the literature search for clinical trials of corticosteroids (Paper I), we included randomized,
double-blind, controlled trials. We excluded trials where only one dose had been
administered; however, the exposure criterion can be debated. All corticosteroids were
included, however, the type of corticosteroid, doses and treatment duration varied between
studies. Indiscriminate inclusion of all corticosteroids and almost all treatment lengths has
been practiced in earlier reviews (143-145), and we chose to apply essentially similar
inclusion criteria. There was no uniform definition of gastrointestinal bleeding. We included
cases with descriptions of blood in stool, gastrointestinal bleeding or perforation,
haematemesis, and melena, while other gastrointestinal symptoms, such as epigastric pain,
were excluded. The heterogeneity is an obvious source of bias in all reviews performed on
this topic. It can be debated whether the variations are too great for a comprehensive
analysis. In retrospect, additional analyses could have been performed on subgroups of
studies with similar inclusion criteria, duration, and disease criteria. We cannot exclude the
possibility that analysis by corticosteroid, treatment duration, or definition of
gastrointestinal bleeding, would have resulted in a different conclusion. However, the
incidence rates in placebo and treatment groups within each study are presumably based on
identical criteria and reporting rates. We performed subgroup analyses according to
treatment indication and whether patients were ambulatory or hospitalised, but some

heterogeneity probably remained with regard to other variables.

Many clinical trials, including the studies included in Paper |, report few, or none, adverse
events, which pose methodological challenges in meta-analyses (131). Some systematic
reviews and meta-analyses have excluded trials that reported zero events of the adverse
effects in question (15, 130), even though a finding of zero events may be highly relevant in
assessments of risk. In previous systematic reviews on corticosteroid-induced
gastrointestinal bleeding, both Messer et al., and Conn and Blitzer, excluded studies with
none or insufficient information on adverse effects. Studies that described other adverse
effects, but did not mention peptic ulcer or gastrointestinal bleeding, were included on the

assumption that no cases had occurred (143, 145). In the Conn and Poynard review, studies
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were included only if complications had been reported in both treatment and placebo
groups, and statements that no complications had been observed were interpreted as zero

cases of gastrointestinal bleeding (144).

In Paper |, the meta-analysis was performed using the Mantel-Haenszel random effect
method, which make adjustments for heterogeneity. The Mantel-Haenszel method is

recommended by Cochrane if there are few events in the study groups (213).

In a systematic review and meta-analysis of the risk of clinically important gastrointestinal
bleeding associated with corticosteroid use in critically ill patients, Butler et al. raise some
methodological issues with regard to Paper | (181, 182). They argue that our inclusion of
infants with bronchopulmonary dysplasia had considerable impact on the results, and that
exclusion of this patient group led to a reduced odds ratio. In our review, the subgroup
analysis where patients with bronchopulmonary dysplasia had been excluded still resulted in
a statistically increased risk of gastrointestinal bleeding, with OR 1.29 (95% Cl 1.07 to 1.55).
Like us, Butler et al. found an increased risk of clinically important gastrointestinal bleeding

in critically ill patients, with RR 1.26 and 95% Cl 1.01 to 1.57.

Butler et al. also comment on the omission of systematic assessments of risks of bias,
random errors, and heterogeneity by funnel plot analysis, and GRADE assessments of
included studies in Paper | (182). Funnel plot analysis is a scatter plot of the sample size and
confidence intervals of the studies included in the meta-analysis, and is expected to result in
a symmetrical funnel-like image, due to larger confidence intervals in the smaller trials,
narrower confidence intervals in the larger trials, and an even distribution of results around
the summary estimate. A skewed funnel plot can indicate publication bias or heterogeneity
between studies (214). GRADE assessments are described in Section 1.5. These are formal
issues that are increasingly expected of high-quality systematic reviews, however, at the
time, our bias analysis by recording adverse effects monitoring methods, and definitions and
selection criteria for adverse effects, were judged to be sufficient. It can be argued that this
approach provide more precise descriptions of processes relevant to identification and
descriptions when the review topic is adverse effects. Like Butler et al. (181), we noted

considerable heterogeneity in the data, but publication bias associated with selective
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reporting and different criteria for defining adverse effects will not be identified by funnel

plot analysis.

5.2.2 Analysis of descriptions of gastrointestinal bleeding or perforation in corticosteroid

trials, and assessment of the CONSORT Harms checklist as a quality tool (Paper Il)

In Paper Il, we noted considerable differences between publications with regard to
descriptions of possible gastrointestinal bleeding. We applied identical inclusion criteria as in
Paper |, described in Section 5.2.1. Any ambiguity in the case descriptions were discussed by
at least two authors. The aim was to include all cases of diagnosed gastrointestinal bleeding;
however, we cannot exclude the possibility that some cases of gastrointestinal bleeding

were undiagnosed in the included trials.

Adverse effects data from the publications was extracted for further analysis by type and
frequency. All identified publications were analysed by at least two authors independently,
however, we cannot exclude the possibility that some clinical trials, or textual content may
have been overlooked due to the search strategy, errors in judgment with regard to

inclusion criteria, or failure to identify relevant text content.

To analyse whether presentation of adverse effects data followed the recommendations in
the CONSORT Harms criteria, we developed a data extraction form to reduce variations in
judgment, before text extraction by two authors independently. The CONSORT Harms
recommendations were not developed as a scoring tool, and like several other researchers
who have used the tool as a checklist (98, 99, 102), we found the recommendations
ambiguous. Several criteria in the CONSORT Harms include more than one parameter, while
the data extraction form was binary (criterion fulfilled 0/1). Interpretation of article texts
with regard to the scoring system proved challenging and depended largely on reviewer

judgments, and misunderstandings and errors in judgment cannot be ruled out.

Reviewer agreement was analysed by use of Gwet’s agreement coefficient with first-order
chance correction AC1 (Gwet’s AC1), and showed large variations, though the overall
agreement was fair to moderate. Analysis of reviewer agreement is often done by using the
analysis known as Cohen’s kappa, which has inherent and highly relevant methodological

issues: With a high level of reviewer agreement, where both reviewers agree or disagree on
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multiple scores, the resulting kappa statistic will be low due to imbalances in the 2x2 table,
referred to as the kappa paradox (173, 174). The Gwet’s AC1 has been found to be less

affected by skewed distribution of agreement (174, 215).

5.2.3 Identification of TADS trial publications and assessment of adverse effects reporting

(Paper IlI).

Identification of trial publications from the TADS trial (Paper Ill) proved to be challenging due
to several potential authors, and difficulties in differentiating between publications of trial
data and publications that cited the primary papers in the initial searches. We did not
identify any comprehensive list of publications with data from the TADS trial on the
ClinicalTrials.gov website or on the Duke University TADS trial website
(https://tads.dcri.org/). In order not to miss any publications, we performed an extensive

hand search, and selected papers where TADS was mentioned, for manual screening.

Adverse effects data from the publications was extracted for further analysis by type and
frequency. All identified publications were analysed by at least two authors independently,
however, we cannot exclude the possibility that some clinical trials, or textual content may
have been overlooked due to the search strategy, errors in judgment with regard to

inclusion criteria, or failure to identify relevant text content.

5.2.4 Analysis of clinical therapy guidelines on depression in children and adolescents

(Paper V)

For assessment of relevant guidelines (Paper IV), we performed extensive searches in
literature databases and guideline collections. There are no comprehensive guideline
registries or collections. Many guidelines are probably developed and distributed locally or
nationally, without publication in international journals. Consequently, identification of
relevant guidelines may prove difficult. The guidelines that were identified and included in
Paper IV represent several countries and continents, and are probably representative with

regard to adverse effects information in guidelines in the field of antidepressant therapy.

In the assessment of the guidelines, we evaluated the content and discussions of adverse
effects related to medications. The information provided in the guidelines was classified by

organ system, which provided a framework, but did not provide a detailed tool. In our
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analysis, any mention of an adverse effect in an organ system would result in a score for
fulfilment, and the analysis did not distinguish between mention of one, or many, adverse
effects in that organ system. As an example, mention of mania would fulfil the criterion of
mentioning psychiatric adverse effects, without including mention of lability, anxiety, or any
of the many other possible adverse effects in that group. As a consequence, guidelines could

receive scores even though the included information was scarce.

We evaluated the guidelines’ presentation of risks versus benefits, by assessing whether the
presentation was balanced and gave an extensive discussion of treatment risks. Presentation
of risk may take several forms, including overall statements, detailed listings and frequencies
of possible adverse effects, mention only of selected adverse effects, advice on handling any,
or some, adverse effects, or specific monitoring procedures. To our knowledge, there are no
criteria for how risk should be presented in guidelines, or what level or form of risk
communication is expected. We exercised considerable judgment as to the sufficiency and
balance of the information. For many guidelines, the evaluation was clearly negative as
treatment risks were hardly discussed, however, the criteria are not clear, and readers may

disagree with our classifications.
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6. Conclusions

In our systematic review and meta-analysis (Paper 1), we found that the risk of
gastrointestinal bleeding or perforation was increased by 40% in patients treated with
corticosteroids compared to placebo. The risk was increased in hospitalized patient, and not

in ambulant patients due to very low occurrence of bleedings.

In our assessment of the quality of adverse effect reporting in clinical trials, we analysed
reporting of gastrointestinal bleeding in corticosteroid trials (Paper 1), and found that the
clinical trials differed in their monitoring procedures and definitions of what should be
classified as a gastrointestinal bleeding or perforation. There were considerable differences
in severity thresholds for reporting in the trials. Quality criteria for reporting of harms in
clinical trials (CONSORT Harms) have been established, but we, and other researchers, have
found considerable shortcomings despite attempts to improve reporting of adverse effects
(Paper Il). The quality criteria are ambiguous, and do not ensure full reporting of all relevant

data.

In the analysis of the reporting of adverse effects from a single study of antidepressant
therapy in children and adolescents (TADS) (Paper Ill), we identified multiple publications
and considerable risk of bias associated with reporting thresholds, inclusion criteria, adverse
effects definitions, causality assessments, and selective publication of data. A full account of

adverse effects was available only for the 12-week phase | of the study.

Analysis of adverse effects information in clinical therapy guidelines on depression in
children and adolescents (Paper IV) showed considerable variation in the extent of adverse
effects information provided. The guidelines focused on suicidality risk associated with
antidepressants. Several acknowledged and common adverse effects were not mentioned in

many of the guidelines.
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7. Implications and future research

The need for improving the reporting of adverse effects in clinical trials is well documented,
but the implications for systematic reviews, guidelines and overall perception of risk are still

considerable.

The present clinical trial model, where individual case reports are assessed, interpreted and
selected for publication by investigators, has inherent risks of bias. On accepting publication
of a clinical trial, journal editors should ensure that descriptions of adverse effects are as
complete as possible. The present quality criteria do not address this point sufficiently. In
particular, sweeping statements to the effect that no relevant adverse effects were observed
or that the treatment was well tolerated should not be accepted unless investigators can
document comprehensive monitoring and zero findings. Such generic statements do not
represent precise information to prescribers and patients (216). Patients may well have
different experiences, and other views on severity and impact on daily life (217). Direct
patient reporting by a mobile application is being tested for spontaneous reports (218), but

has not been assessed in clinical trials.

Analysis of individual patient data from clinical trials by independent researchers has been
shown to identify additional cases of adverse effects, and change risk assessments,
compared to data summaries (19, 86). Post-trial follow-up of clinical trials has been
proposed as a means to identify long-term risks that become apparent after the trials have
ended. Many such studies have linked trial data with subsequent health records, with focus
on major, predefined outcomes such as mortality or cancer (202, 203). Regulatory agencies
foresee that identification of benefits and harms through traditional randomized clinical
trials will need to change. The emergence of personalised medicine, and societal
expectations of rapid approvals, will have the effect of reducing the extent and duration of
clinical trials and increasing the need for scrutiny of marketed medications (219). Recent
years have seen increasing focus on data sharing, where investigators agree to make trial
data available to researchers (183, 220). Several data repositories have been established
(221), and may eventually play an important role in identification and quantification of

adverse effects. There are, however, legal restrictions concerning data sharing. In Europe,
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the General Data Protection Regulation (GDPR) place considerable limitations on sharing and

transfer of research data, an issue that has yet to be resolved (222).

Analysis of electronic health data, which may include data from clinical trials, is expected to
play a major role in future analysis of adverse effects. This approach may potentially make
better use of existing data, but pose considerable challenges in the areas of data structure
and validation, analytic methodology, privacy issues, and risk of bias, among others (223). In
the United States, FDA has established the Sentinel Initiative which monitors medication
safety, primarily through analysis of health claims data (224). A similar project, called
DARWIN EU, is presently being established in the European Union to set up a system for
analysis of so-called “big data”, based on a real-world database network (225, 226). In
Denmark, the Danish Medicines Agency has established the Data Analytics Centre (DAC), to
analyse large-scale healthcare data with regard to adverse effects among other issues (227).
However, such analyses may be more suitable for seeking answers to specific questions than

to provide overall risk profiles of new medications.

The present guidelines for performing systematic reviews on adverse effects do not address
the variations and shortcomings in underlying clinical trials to any extent. As reviewers have
to work with what is, this poses a considerable problem, as we found in Paper Il. Increased
transparency with regard to the variations in underlying data, and use of more guarded
language in statements of results, may at least alert readers as to uncertainties in the

conclusions.

There are currently no standards or clear expectations of adverse effects descriptions in
clinical therapy guidelines, and the question has not received much attention. The analysis
presented in this thesis (Paper IV) may form a basis for a much needed discussion about

expectations and content of clinical guidelines.
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ABSTRACT

Objective: To assess whether corticosteroids are
associated with increased risk of gastrointestinal
bleeding or perforation.

Design: Systematic review and meta-analysis of
randomised, double-blind, controlled trials comparing
a corticosteroid to placebo for any medical condition or
in healthy participants. Studies with steroids given
either locally, as a single dose, or in crossover studies
were excluded.

Data sources: Literature search using MEDLINE,
EMBASE and Cochrane Database of Systematic
Reviews between 1983 and 22 May 2013.

Outcome measure: Outcome measures were the
occurrence of gastrointestinal bleeding or perforation.
Predefined subgroup analyses were carried out for
disease severity, use of non-steroidal anti-inflammatory
drugs (NSAIDs) or gastroprotective drugs, and history
of peptic ulcer.

Results: 159 studies (N=33 253) were included. In
total, 804 (2.4%) patients had a gastrointestinal
bleeding or perforation (2.9% and 2.0% for
corticosteroids and placebo). Corticosteroids increased
the risk of gastrointestinal bleeding or perforation by
40% (OR 1.43, 95% Cl 1.22 to 1.66). The risk was
increased for hospitalised patients (OR 1.42, 95% Cl
1.22 10 1.66). For patients in ambulatory care, the
increased risk was not statistically significant (OR 1.63,
95% Cl 0.42 to 6.34). Only 11 gastrointestinal bleeds
or perforations occurred among 8651 patients in
ambulatory care (0.13%). Increased risk was still
present in subgroup analyses (studies with NSAID use
excluded; OR 1.44, 95% CI 1.20 to 1.71, peptic ulcer
as an exclusion criterion excluded; OR 1.47, 95% ClI
1.21 to 1.78, and use of gastroprotective drugs
excluded; OR 1.42, 95% Cl 1.21 to 1.67).
Conclusions: Corticosteroid use was associated with
increased risk of gastrointestinal bleeding and
perforation. The increased risk was statistically
significant for hospitalised patients only. For patients in
ambulatory care, the total occurrence of bleeding or
perforation was very low, and the increased risk was
not statistically significant.

INTRODUCTION

The association between corticosteroid use
and gastrointestinal (GI) adverse effects,
including bleeding or perforation, has been

Strengths and limitations of this study
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= This systematic review and meta-analysis
includes published results from 159 trials with a
total of 33 253 participants.

= The strength of this systematic review is the size
due to the inclusion of a large number of rando-
mised controlled trials that allowed for subgroup
analyses.

= Limitations are the possible loss of relevant
studies due to the selected search strategy, the
quality of adverse event reporting in the primary
studies and the heterogeneity in the patient
populations.

a source of debate since the 1950s." Since
GI bleeding and perforation are rare events,
no single randomised controlled trial has
been large enough to show any increased
risk for GI bleeding with the use of cortico-
steroids. Adverse effects and studies of rare
events can often be effectively investigated in
observational studies. Thus controlled, obser-
vational studies may be the method of choice
to detect rare adverse effects. For corticoster-
oid use, several observational studies have
been performed to clarify whether corticos-
teroids do induce GI bleeding or not, but
there is still uncertainty whether this adverse
effect is a result of corticosteroid use, use of
other medications, underlying disease or
other causes.”™’

This lack of evidence is reflected in the lit-
erature. In databases and in product mono-
graphs for corticosteroids, peptic ulcer
disease and GI bleeding may or may not be
described as possible adverse effects.>"?
Similarly, in clinical recommendations, an
association between corticosteroid use and
peptic ulcer has been described as unlikely,
and the value of antiulcer prophylaxis has
been questioned due to a low bleeding
risk.® 1% Although many gastroenterologists
consider corticosteroids as not having ulcero-
genic properties, a recent survey has shown
that corticosteroids are still considered

Narum S, Westergren T, Klemp M. BMJ Open 2014;4:e004587. doi:10.1136/bmjopen-2013-004587
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ulcerogenic by a majority of physicians and that a major-
ity of practitioners would treat corticosteroid users with
ulcer prophylaxis.'* This uncertainty may have conse-
quences for clinical recommendations and treatment
guidelines, and is the main reason why we performed
this systematic review,'” ™"

GI bleeding, bleeding peptic ulcer and perforation
are feared complications of peptic ulcer disease, asso-
ciated with considerable morbidity and mortality."’ *’
Non-steroidal anti-inflammatory drugs (NSAID) use and
Helicobacter pylori infection are the most important risk
factors for peptic ulcer disease. Bleeding or perforation
is also seen as complications to stress ulcers among
patients with critical illness in intensive care units. GI
bleeding and perforation are assumed to occur when
ulcers erode into underlying vessels. The mechanism by
which corticosteroids might induce GI bleeding or per-
foration has not been fully established, but corticoster-
oids may impair tissue repair, thus leading to delayed
wound healing.” In addition, the anti-inflammatory and
analgesic properties of corticosteroids may mask symp-
toms of gastroduodenal ulcers and ulcer complications
and thus possibly delay diagnosis.

The aim of this systematic review was to examine
whether use of systemic corticosteroids was associated
with an increased risk of peptic ulcer complications such
as GI bleeding or perforation. Since observational studies
have not been conclusive, we have chosen to include pub-
lished studies with a randomised, controlled design.

METHODS
Search strategy and selection criteria
A systematic literature search was performed to identify
randomised, double-blind, placebo controlled trials in
which any systemic corticosteroid (defined as oral, intra-
venous or intramuscular) or a placebo had been admini-
strated to randomly selected groups of patients in the
treatment of a medical disorder or to healthy participants.
We searched the databases MEDLINE and EMBASE
with no language restrictions between 1983 (since date
of the latest review by Conn and Poynard)' and 30 June
2011 using the following text words: (B methasone/ or
dexamethasone/ or methylprednisolone/ or prednisol-
one/ or prednisone/ or triamcinolone/ or cortisone/
or hydrocortisone/). The search was limited to rando-
mised controlled trials, humans, double blind.mp and
placebo.mp. An updated search was performed on 22
May 2013. For the full search strategy, see online supple-
mentary file 1. An additional search was performed in
the Cochrane Database of Systematic Reviews for corti-
costeroids and the following text words: traumatic injury,
sepsis/septic shock, meningitis, bronchopulmonary dys-
plasia, liver diseases, lung diseases and rheumatoid arth-
ritis. Only results fully reported in journal articles in
English, German or any Scandinavian language were
considered for inclusion. Whenever a title or abstract
suggested that a randomised, double-blind, placebo

controlled trial comparing a corticosteroid to placebo
had been performed, the full text version was reviewed
for documentation of GI adverse events. Articles with
documentation of GI adverse effects or with assessment
of adverse event monitoring described in the methods
section were included. Titles, abstracts and full-text arti-
cles were evaluated and reviewed for inclusion by at least
two of the authors. Disagreements were resolved by con-
sensus among the authors.

Methodological quality assessment of eligible trials was
carried out by including only randomised, double-blind
studies.?’ In most studies, there was no specific descrip-
tion of randomisation and allocation concealment,
blinding methods or handling of withdrawals. Authors’
description of randomisation and double blinding was
assumed to be valid. We used intention-to-treat data when
available. All types of comedications were allowed if admi-
nistered systematically to both groups or as a part of stand-
ard care. No medical disorder or age groups were
excluded. When medications known to induce GI symp-
toms, such as NSAIDs or acetylsalicylic acid (ASA), had
been used, they were analysed as covariables. We excluded
trials with a crossover design because of potential difficul-
ties in assessment between the treatment groups. Trials in
which the steroid was given as a single dose were also
excluded due to the generally short follow-up.

Data extraction and outcomes reporting

For the diagnosis of complications of gastroduodenal
ulcers, such as occult or visible blood in stool, GI bleeding,
haematemesis, melena and GI perforation, the investiga-
tors’ diagnoses were accepted as valid without requiring
specific criteria or methods. Outcomes like dyspepsia, gas-
tritis, duodenitis and epigastric pain were not included,
and nor was necrotising enterocolitis. For assessment of GI
bleeding or perforation as an adverse effect, the number
of events should be reported in the results section as text
or in a table. Events reported as percentages only were cal-
culated into numbers by us. In some trials, other adverse
effects were reported in the results section but no GI
bleeding was listed. These studies were included only if
adverse event monitoring was described in the methods
section or if it was judged reasonable to expect from the
adverse event monitoring system that any GI adverse
effects would have been recorded.

We recorded information on study characteristics and
demographics such as publication year, corticosteroid
use, indication for treatment, use of concomitant medi-
cations, description of adverse effects, study size, dur-
ation of treatment and follow-up. Severity of disease was
assessed by assuming that patients needing hospitalisa-
tion were sicker than patients in ambulatory care.
Information regarding exclusion from study by ongoing,
recent or a history of peptic ulcer disease was also
recorded. Risk of bias was assessed by recording which
methods were used for monitoring, definition and
description of adverse effects, randomisation and selec-
tion criteria.

2 Narum S, Westergren T, Klemp M. BMJ Open 2014;4:6004587. doi:10.1136/bmjopen-2013-004587

ybuAdoo
Aq pajosjoid OISO | 1838lISIBAIUN 1B LZ0Z ‘) JequisAoN uo /woo fwqg uadolwg//:diy woly pspeojumoq “+10Z A 1 U0 /8G+00-€L0g-uadolwa/geL L 0L se paysiignd 1siy :uedO riNg



8 Open Access

Statistical analysis

The relative frequencies of the adverse effects were com-
pared in the placebo and the corticosteroid group(s) using
conventional statistics and meta-analysis. Subgroup analyses
were performed for different predefined variables, such as
for concomitant NSAID use, for use of gastroprotective
drugs (proton pump inhibitors, H2 blockers or antacids)
and for disease severity.

All meta-analytic calculations were made with RevMan
(V.5.2) using the Mantel-Haenszel method with the
random effects model. For other statistics, SPSS (V.20)
was used. For binary outcomes, we calculated ORs and
95% ClIs. All analyses were two tailed, with an o of 0.05.

RESULTS

Literature search and study selection

The search process identified 3483 records from data-
base searches and 15 studies were retrieved by hand
searching. A total of 159 articles fitted our inclusion cri-
teria and were included in the review. Further details
regarding study inclusion and exclusion are shown in
figure 1. We performed an updated search on 22 May
2013 and retrieved three additional studies reporting
confirmed GI bleeding events. The new studies did not
change the results.

Characteristics of included studies

In this systematic review, 159 studies were included.
The main medical conditions were severe infections,
lung diseases, traumatic injuries and prevention of
bronchopulmonary dysplasia in premature infants.

Further details regarding the disease groups are shown
in table 1.

The corticosteroids used were dexamethasone (55),
prednisolone (30), methylprednisolone (29), prednis-
one (22), hydrocortisone (16) and other steroids or
combinations (7). The sample size ranged from 15 to
10 008 people, with a median sample size of 86. The
median duration of treatment was 8.5 days (range 1-
1095 days), and the median follow-up period was 56 days
(range 1-1155 days). There was a trend towards shorter
duration of treatment and follow-up during hospital
treatment (6 and 33 days) compared with ambulant
treatment (14 and 58 days; p=0.061 and 0.057, respect-
ively). The adverse effects were described as any form of
bleeding in 59 studies (upper/lower, minor, haematem-
esis, melena, visible/occult blood in stool), perforation
in seven studies (perforated gastric ulcer, ileum perfor-
ation) and bleeding and perforation in six studies. The
definition of GI bleeding varied between the studies,
from bleeding requiring transfusion to occult blood in
stool.

Altogether, 72 (45.3%) studies reported GI bleeding
or perforation as an adverse effect (67 hospitalised, 5
ambulant). In the 87 studies without reporting of any GI
bleeding or perforation, peptic ulcer was described in
only four studies.

Use of concomitant medication was described in 135
studies (84.9%). In addition, use of concomitant medi-
cation was likely in many of the remaining 24 studies, as
a consequence of diagnoses such as acute respiratory
distress syndrome, bronchopulmonary dysplasia and
traumatic injury to the head or spine. Use of medication

3483 records identified from Medline
+ EMBASE and screened

2878 excluded as duplicates, not relevant,
or not fulfilling inclusion criteria

A

Y

for eligibility

605 full-text articles assessed

15 studies included after hand-

461 excluded as not relevant or not

searching citations in the Cochrane
database and meta-analyses r

b

fulfilling inclusion criteria (no RCT, not
double-blind, no placebo, corticosteroid
not active ingredient, local treatment,
steroids in both arms, crossover design,
single dose studies)

Y

159 studies included in the systematic
review and meta-analysis

Figure 1 Flowchart for the selection of eligible studies.
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for any pre-existing diseases was sparsely described.
Concomitant use of NSAIDs/ASA was described in 19
studies (bronchopulmonary dysplasia, rheumatoid arth-
ritis, miscellaneous and sepsis in 9 studies, 5 studies, 4
studies and 1 study, respectively), and use of gastropro-
tective drugs was described in 14 studies. In addition,
use of concomitant drugs ‘according to standard clinical
practice’, etc, which may potentially include use of gas-
troprotective drugs, was described in 12 studies.

Peptic ulcer, ongoing, recent or previous, was an
exclusion criterion in 53 (33.3%) of the studies. In the
majority of studies (85, 53.5%), the authors reported no
effect of corticosteroids on the primary efficacy end-
point. Study-specific characteristics are shown in table 2
and in online supplementary file 2.

Risk of Gl bleeding or perforation

The analysis included 33253 participants (16 773
received corticosteroids and 16 480 received placebo).
Of those, 804 patients (480 receiving a corticosteroid
and 324 receiving a placebo) were reported to have a GI
bleeding or perforation, which comprises 2.4% of the
study participants (2.9% and 2% for corticosteroids and
placebo, respectively). Overall, meta-analysis of all the
included studies showed a 40% increased OR of experi-
encing GI bleeding or perforation among corticosteroid
users compared with placebo users (OR 1.43, 95% CI
1.22 to 1.66; figure 2, and see online supplementary file
3). Subgroup analysis for each disease group showed a

Table 2 Study-specific characteristics

trend towards an increased risk of GI bleeding or perfor-
ation in seven out of eight subgroups, but the result was
statistically significant only for premature infants in pre-
vention of bronchopulmonary dysplasia (1.83, 1.37 to
2.43).

Sensitivity analyses
Data from subgroup analyses are shown in table 3.
Subgroup analysis of studies with hospitalised patients
showed an increased risk of developing GI bleeding or
perforation (OR 1.42, 95% CI 1.22 to 1.66). There was
also a trend towards increased risk for patients in ambu-
latory care (1.63, 0.42 to 6.34), but this result was not sig-
nificant. When the studies with documentation of
concomitant NSAID use were excluded, a significant dif-
ference between corticosteroid and placebo with respect
to GI bleeding or perforation was still present (1.44,
1.20 to 1.71). When all studies of premature infants in
prevention of bronchopulmonary dysplasia were
excluded from the analysis (assuming NSAIDs were
given in all studies), the results were lower but still sig-
nificant (1.29, 1.07 to 1.55). When studies with peptic
ulcer as an exclusion criterion and studies with concomi-
tant use of gastroprotective drugs were subsequently
excluded from the analyses, there was little change in
the risk of bleeding or perforation in the remaining
studies (table 3). The majority of the adverse effects
occurred in hospitalised patients. Only 11 GI bleedings
or perforations occurred among 8651 patients in

Summary of study characteristics Studies total

Studies with bleeding Studies without bleeding p Values

Studies included (%) 159
Year of publication, median
Description of adverse effect (%)
Bleeding
Perforation
Bleeding and perforation
Peptic ulcer only
Level of care (%)
Hospitalised 103
Ambulant 56
Use of concomitant medication (%)

No concomitant medication described 24
Concomitant medication described 135
NSAIDs/ASA 19
Gastroprotective drugs 14
Exclusion criteria (%)
Recent/ongoing peptic ulcer 36
Previous/history of peptic ulcer 17
Study size, number of participants
Median (IQR) 86 (49.0-181.0)
Duration of treatment, days
Median (IQR) 8.5 (3.3-28.0)
Duration of follow-up, days
Median (IQR) 56 (21.0-243.8)

72 (45.3) 87 (54.7)
1998 1999 0.109
59 (81.9) 0
7(9.7) 0
6 (8.3) 0

4
67 (93.1) 36 (41.4) <0.001
5 (6.9) 51 (58.6)
11 (15.3) 13 (14.9)
61 (84.7) 74 (85.1)
11 (15.3) 8 (9.2) 0.326
12 2 0.002
14 (19.4) 22 (25.3) 0.237
6 (8.3) 11 (12.6)
100 (60.3-246.5) 70 (40.0-128.0) 0.104
6.0 (3.0-12.0) 14 (4.0-45.0) 0.061
33 (21.0-180.0) 58 (19.5-286.5) 0.057

ASA, acetylsalicylic acid; NSAIDs, non-steroidal anti-inflammatory drugs; PPIs, proton pump inhibitors.
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Figure 2

Odds Ratio Odds Ratio

M-H, Random, 95% CI

Corticosteroid Placebo

Study or Subgroup Events Total Events Total Weight M-H, Random,95% CI

1.1.1 Traumatic injury
Subtotal (95% CI) 5821

Total events a5 75

1.1.2 Meningitis
Subtotal (95% CI) 1589

Total events 110 a1

1.1.3 Sepsis
Subtotal (95% Cl) 482 443

Total events 32 28

1.1.4 Bronchopulmonary dysplasia
Subtotal (35% CI) 1508

Total events 155 85

1.1.5 Liver disease
Subtotal (95% CI) 855 823

Total events 31 16

1.1.6 Lung disease
Subtotal (95% CI) 1686

Total events 8 3

1.1.7 Rheumatoid arthritis
Subtotal (95% CI) 283 279

Total events 1 2

1.1.8 Miscellaneous
Subtotal (95% CI) 4549

Total events 48 24

5790 25.4% 1.25 [0.92, 1.70]

21.4% 1.23 [0.77, 1.96]

8.4% 1.05 [0.57, 1.94]

>

1487 28.9% 1.83 [1.37, 2.43] L 3

4.6% 1.17 [0.38, 3.62]

1649 1.9% 1.70 [0.55, 5.22]

e
g
0.4% —-*——

0.47 [0.04, 5.46]

4454 9.0% 1.61 [0.96, 2.69] &

Total (95% CI) 16773 16480 100.0% 1.43 [1.22, 1.66] #
Total events 480 324
Heterogeneity: Tau? = 0.00; Chi* = 88.32, df = 71 (P = 0.53); P = 0%
Test for overall effect: Z = 4.49 (P < 0.00001)

Test for subgroup differences: Chi* = 6.06, df =7 (P = 0.53), F = 0%

0.01 0.1 1 10 100
Favours corticosteroid Favours placebn

Summary of pooled results. Gastrointestinal bleeding in corticosteroid users versus placebo users. The

Mantel-Haenszel (M-H) method with a random effects model was used.

ambulatory care (0.13%), compared with 793 GI bleeds

however, was limited to hospitalised patients. For

or perforations among 24602 hospitalised patients
(83.22%; p<0.001; table 1). The absolute risk of experien-
cing GI bleeding, events per 1000 patients, was 1.8 for
ambulant patients given steroids, compared with 0.7 for
ambulant patients given placebo (table 3). In contrast,
hospitalised patients had a much higher risk, 37.9/1000
for steroids and 26.4,/1000 for placebo.

DISCUSSION

The overall findings of this systematic review show that
the use of corticosteroids may increase the OR by 40%
for GI bleeding or perforation. The increased risk,

Table 3 Summary of subgroup analyses

patients in ambulatory care, who had a very low absolute
occurrence of GI bleeding or perforation, the increased
risk was not statistically significant. The results persisted
when high-risk/low-risk patients (concomitant NSAID
use, previous peptic ulcer as an exclusion criterion and
use of gastroprotective drugs) were excluded, indicating

the robustness of the results.

Comparison with other studies
Previously published meta-analyses addressing whether
corticosteroid use predisposes people to GI bleeding or

perforation have shown conflicting results.

1-3

In two

Events Events per 1000
Number Number steroids/ patients steroids/
of studies of patients OR (95% CI) placebo placebo
Hospitalised 103 24 602 1.42 (1.22t0 1.66) 472/321 37.9/26.4
Ambulant 56 8651 1.63 (0.42t06.34) 8/3 1.8/0.7
NSAID use not documented 140 30 874 1.44 (1.20to0 1.71) 372/248 23.9/16.2
NSAID use documented 19 2379 1.30 (0.81 to 2.07) 108/76 90.2/64.4
Peptic ulcer as an exclusion criterion not 106 25 760 1.47 (1.21 10 1.78) 421/284 32.5/22.1
documented
Peptic ulcer as an exclusion criterion 53 7493 1.26 (0.81 to 1.96) 59/40 15.4/10.9
documented
Gastroprotective drugs not documented 145 31759 1.42 (1.21 t0 1.67) 442/299 27.6/19.0
Gastroprotective drugs documented 14 1494 1.29 (0.62 t0 2.69) 38/25 50.6/33.6
Bronchopulmonary dysplasia excluded 138 30 258 1.29 (1.07 to 1.55) 325/239 21.3/15.9

NSAID, non-steroidal anti-inflammatory drug.

6 Narum S, Westergren T, Klemp M. BMJ Open 2014;4:6004587. doi:10.1136/bmjopen-2013-004587

1y61IAdoo
Aq pajosjold OISO | 1838lISIBAIUN 1B LZ0Z ‘) JequiAoN uo /woo fwqg uadolwg//:diy woly pspeojumoq “+10Z Ae 1 U0 /8G+00-€L0g-uadolwa/geL L 0L se paysiignd 1siy :uedO riNg



8 Open Access

meta-analyses, Conn and colleaguesl 2 concluded that
there was no increased risk of peptic ulcer, GI bleeding
or perforation by corticosteroid use. In contrast, Messer
et al’ found an increased incidence of peptic ulcer and
GI bleeding. In a subgroup analysis by Conn and
Blitzer,” however, there was a significantly higher rate of
GI bleeding from an unknown site among corticosteroid
users compared with controls. In his second paper,
steroid users had more GI adverse effects (ulcers, symp-
toms of ulcers, bleeding, erosions and perforation) than
controls, but because of subgroup analyses only and no
pooling of results, no differences emerged as statistically
signiﬁcant.1 These meta-analyses of randomised con-
trolled trials, which included published literature up to
1983, show how different inclusion criteria, selection cri-
teria, data handling and interpretation of results may
give totally different results and conclusions. Newer
Cochrane meta-analyses have addressed the question in
selective patient populations (meningitis, traumatic
brain injury and preterm infants). These analyses show a
trend®**! or a statistically significant increase™ in the
risk ratio of experiencing GI bleeding, with the included
studies and results being similar to the subgroups in our
study.

In our study, we included the literature published
from 1983 until now. With 33253 participants from
double-blind, randomised, controlled trials, this is the
largest meta-analysis analysing whether corticosteroids
increase the risk of GI bleeding. Owing to the large size
of our study, findings that were seen as trends in other
reviews or went unnoticed because of many subgroup
analyses have emerged as a significant increase in risk,
despite the non-significant increase in occurrence in all
subgroups except prevention of bronchopulmonary dys-
plasia in premature infants. Surprisingly, peptic ulcers
were hardly listed as an adverse effect in the included
studies, in contrast to the studies in the previous reviews
by Conn and Messer. One explanation may be the differ-
ences in disease panorama and the discovery and treat-
ment of H. pylori. The true occurrence of peptic ulcer
may also have been underestimated in the studies
because of the heavy medication and intensive care
treatment.

Strengths and limitations of this review

In many reviews, the use of narrow inclusion criteria
and wide exclusion criteria makes the population homo-
geneous, but with rare events there is a high risk of insig-
nificant results. In our analysis, inclusion of all studies
with a relevant design, including those with concomitant
medications and studies with zero events, may reflect
more realistic treatment conditions and may contribute
to the validity of the findings. Owing to the large size of
included studies in our review, we were able to perform
predefined subgroup analyses assessing the severity of
disease (ie, assessed as hospitalised or as ambulant treat-
ment), use of NSAIDs or gastroprotective drugs and
documentation of peptic ulcer as exclusion criteria. To

the best of our knowledge, this is the first systematic
review to indicate that disease severity might influence
the risk of GI bleeding or perforation in corticosteroid
users.

The main limitations of this review are the possible
loss of relevant studies due to the selected search strat-
egy, the quality of the included trials and the heterogen-
eity of the included patient populations. However, we
believe the findings to be robust, despite this, due to the
large number of included studies and participants.
Randomised controlled trials are designed to show the
effect of treatment, not to detect adverse effects, which
in many studies were sparsely reported or not reported
at all. However, since we included only double-blind
studies with placebo control, we suspect similar under-
reporting in both study groups. To minimise the risk of
bias according to adverse effect detection and reporting,
we recorded the methods used for monitoring adverse
effects and how the adverse effect was defined in the
primary studies. We found diversity in the definitions of
GI bleeding (ie, from occult blood in stool to GI bleed-
ing requiring transfusion or hospital stay). In addition,
differences in the methods used for monitoring adverse
effects may explain the risk differences found in the sen-
sitivity analyses. A more rigorous follow-up of patients in
intensive care units may thus explain some of the risk
differences found between hospitalised patients and
patients in ambulatory care. This makes comparisons of
absolute risk differences between different disease
groups difficult.

We aimed to include all disease groups, but still some
groups may be under-represented (ie, rheumatoid arth-
ritis, organ transplanted patients) since corticosteroid
use is standard treatment and is no longer compared
with placebo in randomised controlled trials. Patients
included in randomised controlled trials may differ
from patients excluded from trial participation, and may
be healthier, without previous peptic ulcer. This may
underestimate the true effect of corticosteroids on GI
bleeding and perforation within the population. In the
majority of the included studies, the use of concomitant
medications was described. Concomitant medication was
related to the study indication (eg, treatment of trauma,
meningitis, sepsis, bronchopulmonary dysplasia, etc), in
contrast to medications for coexisting diseases, which
were hardly mentioned. Concomitant use of gastropro-
tective drugs and descriptions of supportive care accord-
ing to standard clinical practice, which may include the
use of gastroprotective drugs, was declared only in a
minority of the studies. In addition, the potential under-
reporting and undisclosed use of gastroprotective drugs
may have underestimated the true risk of having GI
bleeding with steroid use. Undisclosed use of gastropro-
tective drugs may especially apply to ambulant treated
patients with dyspepsia. Owing to the short-term treat-
ment and inclusion of only double-blind studies, we
assume that the effect of the possible under-reporting
and undisclosed use of gastroprotective drugs was not
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substantial. Despite the heterogeneity of the included
studies and a potential of under-reporting of adverse
effects, there is a consistency across the analyses of an
increased frequency of GI bleeding and perforation
among patients given steroids compared with patients
given placebo. This indicates the robustness of the
analysis.

Clinical implications of this review

Our analysis shows that the increased risk of GI bleeding
or perforation applied to hospitalised patients only, indi-
cating that additional factors to corticosteroid therapy,
such as disease severity or advanced medical treatment,
may make some patients more vulnerable to adverse
events to corticosteroid use. One possible explanation is
that the bleedings and perforations seen among hospita-
lised patients may be complications to the stress ulcers
seen in critically ill patients.

Owing to diagnoses or illnesses like traumatic injury,
meningitis and sepsis, we suspected a substantial portion
of the hospitalised patients to have been critically ill. To
scrutinise this further, we aimed to do separate analyses
of critically ill patients or treatment in intensive care
units, but lack of descriptions of critical illness or treat-
ment in intensive care units in the included studies
made us use hospitalisation and ambulant treatment as
surrogate markers for disease severity.

Stress ulcers occur in response to severe physiological
stress in critically ill patients. Although the mechanism is
not completely understood, it involves decreased
mucosal blood flow and subsequent tissue ischaemia,
resulting in breakdown of mucosal defences, allowing
physiological factors to produce injury and ulceration.”’
Many risk factors for stress ulcer bleeding have been
proposed,26 27 but only mechanical ventilation and coa-
gulopathy have been documented as independent risk
factors. Despite this evidence, several studies have shown
that acid-suppressive therapy is used as stress ulcer
prophylaxis in hospital wards and outpatient settings.]‘r’*]7
This has been described as an inappropriate use of acid-
suppressive therapy. An explanation to this overuse may
be the discrepancy between product monographs and
databases/clinical recommendations in assessment of
peptic ulcer disease and GI bleeding as possible adverse
effects to corticosteroids.” ''~1?

Our analysis also showed increased risk of GI bleeding
or perforation among patients in ambulatory care, but
the result was not significant due to a very low occur-
rence of GI bleeding and perforation. According to our
results, the data are insufficient to conclude whether
corticosteroids are associated with GI bleeding or perfor-
ation among patients in ambulatory care. It seems rea-
sonable to conclude that the absolute risk of GI
bleeding is very low in the ambulatory setting.
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Abstract

Objectives: To examine whether 159 studies included in a previous meta-analysis reported on gastrointestinal bleeding or perforation in
accordance with the CONSORT extension for reporting harms outcomes (CONSORT Harms recommendations checklist); whether differ-
ences were associated with funding source, journal, or publication year; and whether the CONSORT Harms checklist is a suitable tool for
evaluation of adverse effects reporting.

Study Design and Setting: Articles were assessed for fulfillment of the CONSORT Harms recommendations, funding source, publi-
cation type, and year. Agreement between reviewers was assessed by comparing scores for each study.

Results: The mean CONSORT Harms score was 5.25 out of 10 (standard deviation * 2.09). Most studies included information on
participant withdrawals (133 studies, 83.6%), absolute risk of gastrointestinal bleeding or perforation (130 studies, 81.8%), and how
harms-related information was collected (118 studies, 74.2%). Reporting of gastrointestinal bleeding or perforation increased with higher
scores (odds ratio 1.173, P = 0.042). There was no significant association between CONSORT Harms score achieved and publication year
or funding source, but there was a trend toward higher scores in studies published in the major medical journals (score difference 0.78,
P = 0.052). Definitions of gastrointestinal bleeding differed between studies. Reviewer agreement was fair to moderate with large
variations.

Conclusion: Few studies in the systematic review received high scores using the CONSORT Harms criteria. Most studies reported on
the most important criteria regarding risk of gastrointestinal bleeding or perforation. Reviewer agreement showed large variations due to
imprecise texts and ambiguous criteria. Routine scoring according to fulfillment of the CONSORT Harms recommendations would be inad-
visable without qualified judgment. © 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Gastrointestinal hemorrhage; Glucocorticoids; Pharmacovigilance; Adverse drug reaction reporting systems/standards; Guideline adherence; Sys-
tematic review

1. Introduction assessment. Safety and risk of adverse effects cannot
be thoroughly explored in short-term studies that include
only a limited patient group. Shortcomings in adverse ef-
fects monitoring and reporting may lead to inadequate
assessments and lower estimates of serious harm [1,2].
The Declaration of Helsinki [3], developed by the World
Medical Association, states that medical research may
only be conducted if the importance of the objective out-
weighs the risk to the research subjects. Failure to iden-

Most randomized clinical trials are designed to eval-
uate efficacy of drug treatment and therefore provide bet-
ter assessments of benefits than risks. However,
comprehensive and reliable data on both benefits and
risks are necessary to make a balanced risk/benefit
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What is new?

Key findings

e Studies included in a previous review on the risk of
gastrointestinal bleeding or perforation during cortico-
steroid treatment were analyzed with regard to quality
of adverse effects monitoring and reporting. The
studies were assessed and scored using the CON-
SORT Harms criteria with 10 recommendations.

e The mean score was 5.3/10, which means that
several CONSORT Harms criteria were not met
for many of the studies.

e Only 59/159 studies were identified as having ad-
dressed and monitored gastrointestinal adverse ef-
fects judging from the study descriptions. However,
the absolute risk of gastrointestinal bleeding or perfo-
ration was found in 130/159 studies. Gastrointestinal
adverse effects were reported in studies that did not
specify the intention to address them.

e Reporting of gastrointestinal bleeding or perfora-
tion was higher in studies with higher CONSORT
Harms criteria scores, compared to studies with
lower scores. Exclusion of studies with low scores
would have led to exclusion of relevant findings of
cases of gastrointestinal bleeding or perforation.

What this adds to what was known?

e This is the first in-depth analysis of adverse effects
monitoring and reporting in studies that were
included in a systematic review of risk of adverse ef-
fects. Data on adverse effects could be found in most
studies, although several aspects of adverse effects
reporting were heterogeneous and unsystematic with
regard to definitions, method of monitoring, and data
analysis. The study provides an insight into the real-
ities of summarizing literature on adverse effects.

What is the implication and what should change now?

e Use of checklists is advocated for quality assessment
of included clinical trials in reviews and meta-
analyses. Routine scoring of clinical studies using
CONSORT Harms criteria for harms assessment
would be inadvisable without adding qualified judg-
ment on the study in question. Published clinical
studies generally do not fulfill all criteria in the CON-
SORT Harms checklist. Too narrow inclusion criteria
may eliminate studies that are suboptimal with regard
to adverse effects reporting but still give relevant in-
formation on adverse effects. Conclusions about
adverse effects made in systematic reviews should
take the variability and heterogeneous reporting of
adverse effects in the underlying data into account.

impossible to draw conclusions regarding risk from single
or pooled clinical studies and to perform systematic reviews
for risk/benefit assessment [4]. Weaknesses in the original
reporting of adverse effects will be magnified when those
reports form the basis of meta-analyses and systematic
reviews.

The Cochrane Handbook for Systematic Reviews of In-
terventions emphasizes the need for careful scrutiny of the
studies’ intensity of monitoring adverse effects and clarity
of reporting [5]. The PRISMA statement addresses im-
provements in quality and transparency of systematic re-
views by way of minimum standards for reporting [6],
and a PRISMA Harms extension for systematic reviews
has been developed [7]. Use of the GRADE approach
for grading quality of evidence [8] is recommended by
the British Medical Journal and the Cochrane Collabora-
tion among others but does not provide the tools for a
detailed examination of the adverse effects reporting.
Other methods have been proposed to address the quality
of adverse effects or harms reporting. Both the CONSORT
group and Cochrane Adverse Effects Methods group
advocate the use of checklists when including clinical
studies for methodology review or meta-analysis [5,9].
These are lists of recommendations describing what infor-
mation should be included in various parts of the article.
A commonly cited example is the CONSORT checklist
[10], an initiative to improve the reporting of clinical tri-
als, with an added 10 recommendations for reporting
harms published in 2004 [11], often referred to as the
CONSORT Harms criteria. Others have developed
extended, more detailed versions [12]. The McMaster tool
for assessing quality of harms assessment and reporting in
study reports (McHarm) covers many of the same recom-
mendations as the CONSORT checklist [13]. As yet, there
are no universally endorsed instruments for assessing risk
of bias with regard to adverse effects or harms in clinical
trials or systematic reviews.

We have previously published a systematic review
and meta-analysis of corticosteroid use and risk of
gastrointestinal bleeding or perforation [14], including only
randomized, double-blinded studies. During the review
process, it became clear that the included 159 studies varied
widely in their descriptions and methods of adverse effects
reporting and definitions of gastrointestinal bleeding,
although they all fulfilled our inclusion criteria. We have
analyzed the studies to examine whether they reported on
adverse effects in accordance with the CONSORT extension
for reporting harms outcomes (referred to as CONSORT
Harms criteria) [11]; to examine whether any differences
could be linked to variables such as funding source,
journal quality, or publication year; and to evaluate whether
the CONSORT Harms criteria are a suitable tool for
evaluation of the quality of adverse effects reporting in
clinical trials.
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2. Methods
2.1. Study data and criteria assessments

One hundred fifty-nine articles included in a previous
systematic review and meta-analysis of corticosteroids
and risk of gastrointestinal bleeding or perforation
(referred to as gastrointestinal bleeding in the rest of the
article) were included in the analysis [14]. A standardized
checklist and data extraction form was prepared based on
the CONSORT Harms recommendations. The criteria
were discussed by all authors to arrive at a common
understanding.

We collected data on 10 different outcomes using the
CONSORT Harms recommendations (Table 1, recom-
mendations 1—10). Two recommendations (3 and 8) were
modified to include gastrointestinal adverse events only,
to reflect whether the study specified assessments of
adverse gastrointestinal effects associated with study
treatment, as this was the adverse effect addressed in
the meta-analysis [ 14]. The relevant text from the articles
was extracted and scored as 0 or 1 by two of the authors
independently (S.N. and T.W.) by interpreting the check-
list criteria in relation to the article text. Several CON-
SORT Harms criteria included two or more parameters.
If the article met any one of the criteria that CONSORT
included for a topic, it was counted as fulfilled for that
topic, as has been practiced elsewhere [15]. The scores
were discussed and a final score was decided. The re-
viewers were not blinded to the name of the journal or
the authors.

All articles were assessed for reporting of gastrointes-
tinal adverse effects, funding source, publication type,
and year. Studies scoring 8, 9, or 10 were classified as
high-score studies. Studies scoring 3 or less were
classified as low-score studies. To see if publication of
the CONSORT Harms extension in 2004 had led to
improved adverse effects reporting, studies were grouped
according to publication year (<2004, >2005). Studies
with industry coauthorship or donations of product or
money were classified as industry sponsored. Studies
published by one of the five major medical journals (Lan-
cet, British Medical Journal, New England Journal of
Medicine, Journal of the American Medical Association,
and Annals of Internal Medicine) were analyzed
separately.

2.2. Reviewer agreement

Agreement between reviewers was used as an indica-
tor of the ease of use and suitability of the CONSORT
Harms recommendations. Interrater agreement for each
study was analyzed using Gwet’s agreement coefficient
with first-order chance correction, AC1 (value 0-1)
[16]. Interrater agreement for each CONSORT Harms
criterion across the 159 studies was analyzed using
Gwet’s AC1 [17].

2.3. Statistical analysis

We calculated correlations using the Pearson chi-square
test and differences in scores using the z-test for equality of
means. Logistic regression analysis was used to examine
the relationship between CONSORT Harms criteria scores
and the likelihood of reporting gastrointestinal bleeding.
Correlations, score comparisons, and logistic regressions
were analyzed using IBM SPSS Statistics (version 23).
All analyses were two tailed, with an o of 0.05.

3. Results
3.1. Study scores using CONSORT Harms criteria

The 159 clinical studies each received a total score for
10 different criteria, giving a total of 3,180 criteria assess-
ments in the two separate reviewer evaluations and 1,590
criteria assessments evaluated for the final score. All dis-
crepancies were resolved during the final discussion, and
no cases were referred to the third author.

In the final assessment, the studies received a mean
score of 5.25 out of a maximum of 10 (standard deviation
[SD] = 2.09). For studies without a subgroup analysis
(excluding recommendation 9), the mean score was 5.15
(SD = 1.97) out of a maximum of 9. Most studies did
not include a subgroup analysis.

The distribution of criteria scores among the studies is
shown in Fig. 1. Logistic regression analysis showed a
higher reporting of gastrointestinal bleeding with
increasing CONSORT Harms criteria scores (odds ratio
[OR] 1.17, 95% confidence interval 1.01—1.37,
P = 0.042). The odds of reporting cases of gastrointestinal
bleeding were three times higher for high-score studies
compared to low-score studies (OR 3.43, 95% confidence
interval 1.17—10.04).

The recommendations with the highest scores were
recommendation 6—participant withdrawals (133 studies,
83.6%), 8—absolute risk of gastrointestinal adverse events
(130 studies, 81.8%), and 4—clarify how harms-related in-
formation was collected (118 studies, 74.2%). The recom-
mendations with the lowest scores were recommendation
9—subgroup analysis (16 studies, 10.1%), 2—collection
of harms data mentioned in introduction (48 studies,
30.2%), and 5—plan for presenting and analyzing informa-
tion on harms (51 studies, 32.1%). The scores according to
the CONSORT Harms recommendations are presented in
Table 2.

Fifty-nine studies (37.1%) did address and monitor for
gastrointestinal adverse events, either specifically or as part
of a comprehensive clinical examination (recommendation
3). The remaining 100 studies (62.9%) did not address
gastrointestinal adverse effects or did not describe a clinical
examination of sufficient extent. Despite this, the absolute
risk of gastrointestinal adverse events (recommendation
8) could be found in 130/159 studies (81.8%). This number
includes studies with zero observed gastrointestinal adverse
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Table 1. Scoring criteria

Recommendation 1. If the study collected data on harms and benefits, the title or abstract should so state
Definition: Score 1 if any mention of harms, adverse events, side effects, toxicity, or complications, excluding those clearly due to lack of treatment

effects or underlying disease. If not, score O.

Recommendation 2. If the study collected data on harms and benefits, the introduction should so state
Definition: Score 1 if any mention of harms, adverse events, side effects, toxicity, or complications, excluding those clearly due to lack of treatment

effects or underlying disease. If not, score O.

Recommendation 3. List addressed gastrointestinal adverse events with definitions for each
Definition: Score 1 if any gastrointestinal adverse event was specified as an outcome to be addressed or if the clinical examination described is
perceived as comprehensive enough to discover overt gastrointestinal adverse effects and any other major events. If not, score O.

Recommendation 4. Clarify how harms-related information was collected

Definition: Score 1 if method of collection or system of monitoring for harms is specified. If not, score O.
Recommendation 5. Describe plan for presenting and analyzing information on harms
Definition: Score 1 if harms analysis is specified, or if the general method of result analysis appeared to have been applied to harms data. If not,

score O.

Recommendation 6. Describe for each arm the participant withdrawals that are due to harm and the experience with the allocated treatments
Definition: Score 1 if withdrawals due to adverse events were specified. If not, score O.

Recommendation 7. Provide the denominators for analyses on harm
Definition: Score 1 if denominators are described. If not, score O.

Recommendation 8. Present the absolute risk of each gastrointestinal adverse event and present appropriate metrics for recurrent events,

continuous variables, and scale variable

Definition: Score 1 if absolute risk can be found for any gastrointestinal adverse effect. If not, score O.

Recommendation 9. Describe any subgroup analyses and explanatory analyses for harms

Definition: Score 1 if any subgroup analysis for adverse drug reactions was done. If not, score O.

Recommendation 10. Provide a balanced discussion of benefits and harms with emphasis on study limitations, generalizability and other sources of

information on harms

Definition: Score 1 if the discussion is perceived as balanced and study limitations are discussed. If not, score O.

Adapted from CONSORT Harms recommendations [11].

effects, which in several cases had to be interpreted from
lists of observed adverse effects or statements of no de-
tected adverse effects. In 29 studies (18.2%), the number
of patients included in the risk analysis was not described.
However, cases of gastrointestinal bleeding were reported
in five of those publications. In studies where gastrointes-
tinal bleeding was addressed or observed, the definitions
and descriptions varied widely. A detailed description is
provided in Supplementary Materials.

Twenty-four studies (15.1%) received a score of 8, 9, or
10 and were classified as high-score studies. Those studies
included 4,510 patients (2,277 receiving steroid, 2,233
receiving placebo), of which 16 studies (66.7%) reported
cases of gastrointestinal bleeding (155 cases in the steroid
group, 92 cases in the placebo group). Twelve of the 24

. | |
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Fig. 1. Studies grouped by CONSORT Harms criteria scores
(N = 159).

high-score studies (50%) concerned prevention of broncho-
pulmonary dysplasia in pediatric patients and contributed a
major proportion of cases of gastrointestinal bleeding (120
cases in 1,066 corticosteroid-treated patients, 69 cases in
1,047 placebo-treated patients).

Thirty-eight studies (23.9%) received a score of 3 or
less, indicating that few of the CONSORT Harms criteria
were met in the publications (low-score studies). Those
studies included 6,605 patients (3,312 receiving steroid,
3,293 receiving placebo), of which 14 studies (36.8%) re-
ported cases of gastrointestinal bleeding (41 in the steroid
group, 22 in the placebo group). Twenty-four studies
(63.2%) did not report any cases of bleeding. The main rea-
sons for achieving low scores were that adverse effects
were not mentioned in title, abstract, or introduction; plans
for presenting and analyzing harms were not described; or
discussions were not perceived as balanced. None of the
low-score studies received a score for addressing gastroin-
testinal adverse effects. Still, in most of the low-score
studies, it was possible to present an absolute risk of gastro-
intestinal bleeding (25/38, 65.8%) and participant with-
drawals due to harm (23/38, 60.5%).

3.2. CONSORT Harms criteria scores relating to key
variables

We found no significant correlation between the CON-
SORT Harms score and publication year, ambulant or hos-
pitalized patients, or funding source (industry sponsored or
not) (Table 3). There was a trend toward higher scores for
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Table 2. Studies which fulfilled CONSORT Harms criteria, N = 159

CONSORT Harms criterion No. (%)
1. If the study collected data on harms and benefits, the title or abstract should so state 93 (58.5)
2. If the study collected data on harms and benefits, the introduction should so state 48 (30.2)
3. List addressed adverse gastrointestinal events with definitions for each 59 (37.1)
4. Clarify how harms-related information was collected 118 (74.2)
5. Describe plan for presenting and analyzing information on harms 51 (32.1)
6. Describe for each arm the participant withdrawals that are due to harm and the experience with 133 (83.6)
the allocated treatments
7. Provide the denominators for analyses on harms 102 (64.2)
8. Present the absolute risk of each gastrointestinal adverse event and present appropriate metrics 130 (81.8)
for recurrent events, continuous variables, and scale variable
9. Describe any subgroup analyses and explanatory analyses for harms 16 (10.1)
10. Provide a balanced discussion of benefits and harms with emphasis on study limitations, 85 (53.5)

generalizability, and other sources of information on harms

studies published in the major medical journals, with mean
score 5.86 vs. 5.08 in other journals (P = 0.052). The
studies with the highest scores (score > 8) had 33.3% (8/
24) industry sponsoring, compared to 54.8% (74/135) in-
dustry sponsoring for the rest of the studies (P = 0.052).
To see if reporting had improved in the most recent
years, the reporting after 2007 was analyzed separately.
Studies published in 2007—30.6.2011 (N = 26) had a mean
score of 4.88. Studies published in the major medical jour-
nals in 2007—30.6.2011 (N = 7) had a mean score of 5.29.

3.3. Qualitative assessment

Several studies collected data on adverse effects,
including gastrointestinal, without mentioning the fact in ti-
tle, abstract, or introduction. In many studies, adverse effect
monitoring had obviously been performed without mention
of intention or method. Risk of gastrointestinal adverse ef-
fects had often been considered beforehand, as evidenced
by exclusion criteria such as previous peptic ulceration,
but not mentioned in methods, results, or discussion sec-
tions. Plans for presenting and analyzing information on
harms were often not specified. Information on adverse ef-
fects was in many cases presented less systematically than
efficacy outcomes and could be found in various sections of
the publications. In some studies, efficacy and harm were
analyzed in the same way; in other studies, statistical
methods were applied to efficacy outcome only. Some
studies limited adverse effects reporting to the most com-
mon or most serious cases. Denominators were sometimes
specified for efficacy only, not for adverse effects, and
could only be found by inference by comparing adverse ef-
fects tables with text. Several studies presented adverse ef-
fect data as percentages. If the denominator for adverse
effect analysis was not clearly stated, the absolute risk
could not be found. In several studies that quantified with-
drawals, the reason was not always stated but could be in-
ferred by interpreting the text in relation to the withdrawal
data. Conclusions of safety, such as “no safety problems,”
were sometimes drawn despite underpowered study design
and unsystematic addressing of adverse effects.

3.4. Reviewer agreement

In the analysis by two separate reviewers, the mean
CONSORT Harms  criteria scores were 5.19
(SD = 2.13) and 6.06 (SD = 2.11), respectively, for the
159 studies. Interrater agreement for each study, calcu-
lated as Gwet’s ACI, had a mean value of 0.56
(SD = 0.29) and a median value of 0.62 (range —0.28
to 1.00). The 15 studies with slight or poor reviewer
agreement coefficients (Gwet’s ACl1 < 0.2) received
significantly lower CONSORT Harms scores than studies
with higher degrees of agreement (3.87 vs. 5.40)
(P = 0.007). Interrater agreement for each CONSORT
Harms criterion through all 159 studies, using Gwet’s
AC1 agreement coefficient, showed a mean value of
0.58 (SD = 0.15) and a median value of 0.57 (range
0.32-0.82). Agreements between reviewers differed with
regard to individual criteria. The criteria with the three
lowest Gwet’s AC1 scores were recommendations 7, 9,
and 10 (0.42, 0.32, and 0.46, respectively).

Details can be found in Supplementary Materials.

4. Discussion
4.1. CONSORT harms criteria score, main findings

We examined the reporting of gastrointestinal adverse
effects in 159 published randomized controlled trials
which were included in a published meta-analysis address-
ing risk of gastrointestinal bleeding associated with corti-
costeroid use [14]. The studies had undergone quality
assessment and fulfilled the criteria for inclusion in a sys-
tematic review. However, analysis of the publications, us-
ing criteria proposed in CONSORT Harms adjusted for
gastrointestinal adverse effects, showed that few studies
received high scores. Adverse effects monitoring and re-
porting varied greatly, and most of the studies did not
fulfill several criteria. Only 24 studies (15.1%) received
a score of 8 or more. The mean CONSORT Harms criteria
score of 5.3 for all 10 criteria corresponds generally to that
found by Maggi et al. [18]. Exclusion of criterion 9 had
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Table 3. Correlation between CONSORT Harms scores and key variables

Key variahle No (%) Mean CONSORT Harms score Score difference (95% confidence interval) P
Industry sponsored 82/159 (51.6) 5.00 0.52 (-0.13t0 1.17) 0.118
Not industry sponsored 77/159 (48.4) 5.52

Score > 8, industry sponsored 8/24 (33.3) 8.25 0.38 (—0.27 to 1.02) 0.239
Score > 8, not industry sponsored 16/24 (66.7) 8.63

Published in major medical journal 35/159 (22.0) 5.86 0.78 (—0.01 to 1.56) 0.052
Published in other journals 124/159 (78.0) 5.08

Published 1983—2004 114/159 (71.7) 5.26 0.04 (-0.69 t0 0.77) 0.912
Published 2005—30.6.2011 45/159 (28.3) 5.22

Ambulant patients 56/159 (35.2) 5.32 0.11 (-0.58 to 0.80) 0.757
Hospitalized patients 103/159 (64.8) 5.21

only a limited effect on the overall mean score, reflecting
that relatively few studies had received a score on this
criterion.

Some of the criteria were fulfilled for most of the studies
but, in many cases, to a limited degree where information
had to be inferred by the reviewers. The present study gives
no indications as to why criteria were not fulfilled. Most of
the 159 studies focused on treatment efficacy. Adverse ef-
fects were generally given little space and were, for most
studies, not a prespecified end point. Another possible
explanation may be journal text limitations, although space
limitations should not be an excuse to exclude information
on this highly important issue when reporting on results of
a clinical study. It remains to be seen whether adverse ef-
fects reporting will improve with increasing use of elec-
tronic publications.

4.2. Weaknesses in monitoring and reporting
gastrointestinal bleeding

Occurrence of gastrointestinal bleeding was assumed to
be an objective and unambiguous adverse effect that would
have been described if observed in the studies. Most studies
did not address the risk of gastrointestinal bleeding specif-
ically, although several studies did record gastrointestinal
bleeding and discussed the risk in the introduction section.
Definitions of gastrointestinal bleeding varied widely and
cases could possibly be hidden within broader diagnostic
groups such as ‘“‘gastrointestinal reactions.” This may be
an even greater problem with more subjective adverse
effects.

Some of the CONSORT Harms criteria may be less crit-
ical than others when it comes to the facts of whether the
study did address gastrointestinal adverse effects and
whether any adverse effects were reported. Many studies
did monitor adverse effects, including gastrointestinal, with
little mention of intention or method. This was a major
reason for interrater differences on recommendation 4. It
can be argued that the most important recommendations
regarding actual findings of gastrointestinal bleeding risk
are recommendations 6—8 (withdrawals, denominators,
and absolute risks), although it is reasonable to expect

any intention to look for adverse effects to be mentioned
in the abstract or introduction. Information on absolute
risks was given in 130 studies (81.8%), although not always
clearly stated. In addition, some studies reported cases of
gastrointestinal bleeding without describing absolute risk.
One hundred thirty-three studies (83.6%) described with-
drawals and experience with the allocated treatments to
some extent. Recommendations 1—5 (stating of intention
and plans for analyzing harms data) were not always ful-
filled, even when adverse effects were described in the re-
sults sections. Subgroup analysis (recommendation 9) is
obviously not a quality criterion for reporting harms if
not part of the study. Several of the studies that received
low scores using the CONSORT Harms criteria neverthe-
less gave an impression of thoroughness and awareness of
the risk of adverse effects, despite the fact that little space
was allotted to adverse effect descriptions in the
publication.

Superficial descriptions of adverse effects and use of
cutoff valuations such as “‘serious” or ‘“frequency >5%"
make it possible to avoid describing all adverse effects that
occurred. It has been argued that it is safer to assume that
adverse effects were not ascertained or not recorded than
to assume that the prevalence or incidence was zero if the
adverse effect is not mentioned specifically [19]. However,
in a clinical trial, there are risks of several adverse effects
and it would be unreasonable to expect authors to mention
all those that did not occur, unless they were addressed
specifically.

Studies with low quality of reporting of harms, as as-
sessed using the CONSORT Harms criteria, might have a
correspondingly lower chance of finding adverse effects,
from either poor study design or poor monitoring.

Inclusion of only those studies that described active or
comprehensive adverse effects monitoring would
have eliminated 100 of 159 studies and 63 cases of gastro-
intestinal bleeding from our systematic review [14]. If
mentioning of adverse effects in title, abstract, or introduc-
tion sections had been a selection criterion, 57 studies
would have been lost for analysis. Exclusion of studies with
low scores would have led to exclusion of relevant findings
of cases of gastrointestinal bleeding.
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4.3. CONSORT Harms scores in relation to key
variables

We found no clear correlation between publication year
(before or after publication of the CONSORT Harms
criteria) and the reporting of adverse effects. This reflects
most previous findings [20—23], whereas Haidich et al.
[24] found a somewhat increased reporting of harms from
2003 to 2006. In our analysis, studies published in
2007—30.6.2011 had a lower mean score than studies pub-
lished in the period preceding publication of the CON-
SORT Harms criteria, indicating that the reporting of
adverse effects did not improve over time.

Contrary to expectations, there was a relatively small
score difference between studies published in major medi-
cal journals and other journals. There was a trend toward a
higher mean score for these studies. Haidich et al. [24]
analyzed randomized clinical trials published in the five
major medical journals and found mean scores of 5.8 and
6.7 for studies published in 2003 and 2006, respectively.
This corresponds generally with the mean score of 5.86
found in our study, but in our study, the scores appeared
to decline over time. In an analysis of studies published
in four major medical journals in 2009, Maggi et al. [18]
found that most studies did not incorporate the CONSORT
Harms recommendations sufficiently.

In contrast to previous studies, where industry-funded
studies have shown better safety reporting than nonindustry
studies [18,20,24,25], we found a trend toward worse safety
reporting in studies that were supported or funded by the
pharmaceutical industry. This may be due to our broad defi-
nition of sponsoring or the fact that most studies were pub-
lished before 2004 and were probably not performed for
regulatory purposes, as the corticosteroid used had been
on the market for several years.

4.4. Reviewer agreement

Analysis of initial reviewer agreement for each study
and for each CONSORT Harms criterion across studies
showed fair-to-moderate agreement with large variations.
Low agreement was mainly caused by differences in
interpretation of information in the article texts and diffi-
culties in determining whether a criterion was sufficiently
fulfilled or not. In addition, many of the CONSORT
Harms criteria include several questions within one
recommendation. Some authors have addressed the ambi-
guity by splitting some of the original recommendations
into several, more precise subcategories [20,22,26,27],
in some cases with option of half credits [24,27]. Because
of the heterogeneity of the studies regarding the methods
descriptions and the presentation of data, a more detailed
approach using a more specific checklist would probably
not have reduced the necessity for judgment or resulted in
greater agreement between reviewers. The use of half
credits if a criterion was partly fulfilled might have

resulted in more specific scores, but there would still be
an element of judgment regarding the degree of fulfill-
ment of each criterion.

Because subgroup analysis of adverse effects is rarely
done, other authors have excluded CONSORT Harms
recommendation 9 from assessment [20,26,27]. Subgroup
analysis of harm was done in several of the studies included
in our review but with focus on harm as a result of disease
or treatment failure. This was a major reason for score dis-
crepancies between reviewers.

4.5. Limitations

Several studies reported adverse effects without
mentioning gastrointestinal bleeding. As all the studies
did address or report adverse effects to some extent, we
concluded that no gastrointestinal bleeding occurred in
those studies. This assumption may be mistaken, as a lack
of reports does not necessarily mean that the adverse ef-
fects did not occur [9]. In studies where gastrointestinal
bleeding was not observed, the nonoccurrence cannot
necessarily be expected to be commented on unless the
adverse effect was expected or looked for. There is, how-
ever, an uncertainty if the risk profile is not described in
detail. Our finding of higher reporting of gastrointestinal
bleeding with increasing CONSORT Harms criteria
scores might indicate underreporting of adverse events
in the low-score studies.

We scored the studies through assessment by at least two
authors. However, application of the CONSORT Harms
criteria to clinical studies involves considerable judgment.
Other reviewers may differ in their opinion as to what
should constitute a score of 0 or 1.

The recommendations of CONSORT [10] and CON-
SORT Harms [11] were developed to improve the quality
of clinical study reporting and were not intended as a vali-
dated tool for assessing the methodological quality of
studies. A validated tool is not available at the present time.

5. Conclusion

Analysis of clinical studies included in a previous review
and meta-analysis, using criteria proposed in CONSORT
Harms adjusted for gastrointestinal adverse effects, showed
that few studies received high scores. Reporting of gastro-
intestinal bleedingincreased with increasing CONSORT
Harms score. Application of the CONSORT Harms criteria
to the clinical studies involved considerable judgment,
because of the multiple items within several of the criteria
and the highly variable adverse effects reporting in the
studies. So far, no clear assessment method has been pro-
posed to describe studies adequately without risking elimi-
nating studies with relevant findings. In our opinion, routine
scoring by CONSORT Harms criteria for harms assessment
would be inadvisable without adding qualified judgment on
the study in question.
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Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jclinepi.2017.10.018.
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ABSTRACT

Objective To identify all publications from the ‘Treatment
for Adolescents With Depression Study (TADS)’ and assess
the findings regarding occurrence of any adverse effects
in the treatment groups both for the short-term and long-
term study stages.

Design Descriptive analysis of TADS publications with any
information on adverse effects.

Results We identified 48 publications describing various
aspects of the TADS, in which 439 adolescent patients
received treatment with fluoxetine, cognitive—behavioural
therapy, cognitive—behavioural therapy plus fluoxetine or
placebo. Eight publications were assessed as providing
some data on adverse effects. Risk of suicidal behaviour
was the only adverse effect that was addressed in all
publications. Several psychiatric and physical adverse
effects were reported during the first 12 weeks, but not
mentioned in reports from later study stages. Common
adverse effects of fluoxetine, such as weight changes or
sexual problems, were not identified or mentioned in the
publications.

Conclusions The TADS publications do not present

a comprehensive assessment of treatment risk with
fluoxetine in adolescents, especially for more than 12
weeks of treatment. Risk of suicidality was the only
adverse effect that was reported over time. Reporting of
adverse effects was incomplete with regard to the long-
term safety profile of fluoxetine.

INTRODUCTION

The safety profile of selective serotonin
reuptake inhibitors (SSRIs) in adolescents
has been extensively debated. Several system-
atic reviews have analysed what is known
about the risk of suicidal behaviour'™ as well
as other psychiatric and somatic adverse risks
and the perceived benefit/risk balance. The
reviews have highlighted considerable varia-
tions in assessment, definitions and reporting
of adverse effects in the clinical trials.

The Norwegian Regional Medicines Infor-
mation and Pharmacovigilance Centres
and the Center for Psychopharmacology at
Diakonhjemmet Hospital regularly receive
queries from hospital doctors and general

Strengths and limitations of this study
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» This is the first systematic assessment of adverse
effects reporting in publications from the Treatment
for Adolescents With Depression Study (TADS).

» The analysis encompasses all adverse events men-
tioned in publications from the TADS.

» An extensive literature search was conducted and
we believe that all relevant studies have been
identified.

» We cannot exclude the possibility that some publica-
tions may have been overlooked.

practitioners regarding the safety of fluox-
etine (FLX) and other SSRIs in adolescent
patients.

One of the major clinical studies of efficacy
and safety of FLX in adolescents is the “Treat-
ment for Adolescents With Depression Study
(TADS)’, which is often referred to in text-
books and reviews.

In 1998, the US National Institute of Mental
Health (NIMH) issued a request for proposals
(RFP-NIH-NIMH 98-DS-0008) with the objec-
tive of launching a clinical trial to address the
effectiveness of treatment for adolescents with
major depression." The subsequent study,
‘TADS’ was coordinated by the Department
of Psychiatry and Behavioral Sciences and the
Duke Clinical Research Institute, both at Duke
University Medical Center, collaborating with
and funded by NIMH,® and carried out in the
period 2000-2003.° The study included 439
youths who were randomised to one of four
treatment groups; (1) FLX, (2) cognitive—
behavioural therapy (CBT), (3) cognitive—
behavioural therapy plus fluoxetine (COMB)
or (4) placebo (PBO) for 12 weeks (stage
1).° Double-blind treatment was performed
among patients treated with FLX and PBO
only, while patients treated with CBT with or
without FLX received open treatment. Stage
IT and IIT were maintenance phases for the
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active treatment groups, with the option of intensifying
treatment for partial responders. Patients in the PBO
group were offered open active treatment of FLX, CBT
or both. Stage IV consisted of an additional year of open
follow—up.5

The two primary outcome measures in the TADS were
Children’s Depression Rating Scale-Revised (CDRS-R)
total scores, and responder status on the Clinical Global
Impressions-Improvement scale. According to protocol,
all analyses would be performed by intention to treat
(ITT), regardless of later events.

Adverse events during the acute and maintenance
phases were defined as secondary outcomes.” Patients
were monitored for safety regarding affective disorders,
need for mental health treatment, need for concomitant
medications, occurrence of adverse events and serious
adverse events and use of adjunctive services and attrition
prevention. Most assessments were based on both patient
and parent information.®

The TADS has been described as the largest and argu-
ably the highest quality acute-phase randomised PBO
controlled trial of an antidepressant drug for adolescent
depression.” We understand from the protocol and moni-
toring procedures that the TADS team intended to eval-
uate the tolerability of treatment, and that the study was
expected to provide improved insight into the potential
adverse effects of antidepressant treatment in this age
group, due to its study size and duration. Several publi-
cations from the TADS have addressed risks of adverse
effects. Despite this, concerns have been raised regarding
under-reporting of suicidal risk,'"’ study size and an
increased risk of psychiatric adverse effects."

In the TADS, adverse events were defined as an unfa-
vourable medical change that occurred after beginning
or during the study that might or might not be related
to or caused by the study drug or CBT treatment. This
was further specified as any medical event that caused
clinically significant interference with functioning (eg,
headache that caused school absence or otherwise caused
clinically significant activity restriction), any event that
required medical attention, and any medical event asso-
ciated with impairment in functioning and induced the
patient to take a concomitant medication. Conditions
that did not lead to clinically significant interference with
functioning or did not require medical attention were not
defined as adverse events.”® The protocol specified that
new-onset psychiatric symptoms, such as emerging mania
or panic attacks, would be recorded if they caused clini-
cally significant interference with functioning.8 It follows
that such conditions would not be recorded unless a
certain severity threshold was reached.

Harm-related adverse events were defined as involving
harm to self, which could include a non-suicidal event.
Examples given are cutting, worsening of suicidal
ideation, suicide attempt or harm to others. Suicide-re-
lated adverse events were defined as worsening suicidal
ideation and/or suicide attempt. Adverse event forms
were to be used throughout the study and it must be

assumed that such data were collected, as well as clinical
scoring data for possible psychiatric adverse events.

Our objective in the present study was to identify all
publications from the TADS and assess the findings
regarding occurrence of any adverse effects in the treat-
ment groups both for the short-term and long-term study
stages. The TADS was chosen because of the non-indus-
trial ﬁqlnding and because it is considered as a high-quality
study.”

METHODS

Literature search

Publications from the TADS were identified through
searches in PubMed, EMBASE, PsycINFO, Google
Scholar, ClinicalTrials.gov, NIMH website nimh.nih.
gov, the Duke Clinical Research Institute TADS website
(http://tads.dcri.org), by hand searching of references
in identified publications, and by searching other publi-
cations by the main authors (snowballing). Search terms
in Google Scholar were either «TADS team» or «Treat-
ment for adolescents with depression study». Search term
in PsycINFO was «Treatment for adolescents with depres-
sion study». Search term in PubMed was the phrase Treat-
ment for adolescents with depression study. The initial
publications with data from the TADS study were identi-
fied and used to search for similar publications, limited to
2004 to 1 September 2017, Clinical Trial or Randomized
Controlled Trial and age group Child 0-18. Search term
in Embase was «Treatment for adolescents with depres-
sion study». The final main search in all databases was
conducted on 5 September 2017. An additional litera-
ture search in PubMed for any recent TADS publications
was conducted in February 2018 and updated in January
2019.

Inclusion and exclusion criteria

Identified TADS publications were assessed and classified
according to publication topic and reported outcomes.
Inclusion criteria: All publications that reported on
results from the TADS and provided some information
on adverse effects. Publications on efficacy or non-pri-
mary or non-secondary outcomes were excluded if they
gave no information on adverse events.

Data assessment

Adverse effects were defined as psychiatric or somatic
diagnoses or complaints arising during treatment, as
described in the publications. In addition, we have
included worsening of depression as an adverse effect if
described in the publications. Publications describing any
adverse events during treatment were analysed in detail
regarding the types and frequency estimates of adverse
events. Two researchers (TW and SN) evaluated each
publication independently. All researchers (TW, SN and
MK) discussed any ambiguity and the data extraction
tables.
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Supplementary searches
ClinicalTrials.gov

Records from

PubMed (n=450)
PsycINFO (n=44) || NIMH website
Embase (n=63) Google Scholar

! '

{ 48 publications with results from TADS study

» 2 publications describing study protocol

» B8 publications describing methodology issues

_| 7 publications describing study population
and demographic parameters

3 publications describing economical issues |

Nl

4 summaries or overview articles |

. 11 publications exploring predictors and
moderators of response

y
13 publications describing primary and/or
secondary outcomes

—'I 5 publications without data on adverse effects

8 publications with data on adverse effects

Stage |, 12 weeks:  |Stage lI+1ll, 36 weeks: |Stage IV, 88 weeks:
4 publications #1714 |3 publications 17 1 publication ¥

Figure 1 Selection and characteristics for publications from
the TADS. NIMH, National Institute of Mental Health; TADS,
Treatment for Adolescents With Depression Study.

Patient and public involvement
Patients or the public were not involved in this literature
review.

RESULTS

We identified 48 publications that reported on the study
protocol and/or various outcomes in the TADS popula-
tion. The selection process and publication characteris-
tics are described in figure 1.

Eight publications were assessed as providing at least
some data on adverse effects,6 12718 f which four publi-
cations reported possible adverse effects for subgroups
of patients only; patients who responded to treatment,"”
patients originally assigned to PBO treatment,® patients
who had at least one suicidal event'” and patients using
attrition prevention services,14 respectively. Reporting of
adverse effects was most detailed in the two initial results
publications from stage I (0-12 weeks),” % and included
a wide range of adverse effects, including several psychi-
atric and gastrointestinal reactions. One stage I publica-
tion did not address adverse effects explicitly; however,
symptoms that may be associated with adverse effects
were described as residual symptoms of depression.'”

The publications that reported on adverse effects
in the later study stages II-IV listed few adverse effects
except suicidal behaviour (table 1). The publication that
purported to report on long-term effectiveness and safety

outcomes only included reporting of suicide-related
adverse events."”

Patient population and treatment modifications during the
study

In the TADS, 439 patients were randomised to one of
the four treatment groups. By the end of stage I (12
weeks), 351 patients remained for assessment, of them
270 patients in active treatment groups. The rest of the
patients had either withdrawn their consent, or been
classified as premature terminators due to need for addi-
tional treatment.’ ' It is not specified to what extent
drop-outs or premature terminations were due to adverse
events in the initial study population and if those adverse
events were included in the reports. By week 36 (end of
stage III), 178 patients remained in the group to which
they had been randomised, specifically 68 for COMB,
55 for FLX and 55 for CBT."” Patients who terminated
their assigned treatment prematurely did in many cases
continue their assessments and were included in the ITT
analyses for their original group, although they received
an active treatment other than that specified for the
group they were assigned to."” "> '’ Between 34% and 46%
of patients in the monotherapy groups did not remain
in their assigned treatment arm by the end of stage II,
and 43 of the 111 patients (38%) in the CBT group were
receiving another SSRI or antidepressant by the end of
stage III (36 weeks) 1

Reporting of suicidality in TADS publications

Suicidality symptoms were monitored using an affective
disorders screening procedure (ADS), Reynolds Adoles-
cent Depression Scale, a revised CDRS-R, a Suicide
Ideation Questionnaire-Junior (SIQ-Jr) as well as adverse
event/serious adverse event forms. All the TADS publica-
tions classified as reporting adverse effects’ '*'® describe
the risk of suicidal events, defined as discrete episodes
of suicidal ideation, suicidal attempts or preparatory
acts towards an imminent attempt. Injury to self was not
included if there was no suicidal intent. Reporting of
suicidal events and risk is described in the online supple-
mentary file. Data on suicidality are presented as either
counts of discrete episodes, mean scores, score changes
or proportion of patients reaching threshold values on
scoring tools.

By week 12, CDRS-R item 13 scores are reported as per
cent of patients with score 22 for the total study popula-
tion,” per cent of patients with score worsening >1 point
and per cent of patients with score increase from 1-2 to
>5 for each treatment group.'” SIQ-Jr scores are reported
as per cent of patients with scores 231 for the total study
population” and each treatment group,"” per cent of
patients with score increase to >31'? and mean score for
each treatment group.6 12

By week 36, CDRS-R scores are not described in any of
the publications. For SIQ-Jr scores, results are described
for patients who had completed the SIQ-Jr assessment
at week 36 and for a smaller number of patients who
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both completed the assessment and were still in their
assigned treatment group.'” Results are presented as the
percentage of patients with score 231 for each treatment
group. Patients with score increases and mean scores are
not reported.

Suicidal events are presented for all three treatment
groups, and reported for ITT and observed cases groups.
The frequency of suicidal events was calculated using the
group size according to the original randomisation, with
no reference to the reduction in study group sizes."”

The publication by Vitiello et al ’ analyses suicidal events
in more detail. Patients with high or increased scores, but
not classified as having an event, were not included in the
analysis. Nine cases of suicidal behaviour were presented
as occurring in the PBO group, even though the patients
were using FLX at the time and the PBO period had
ended. The paper reports on the number of cases, but
does not include results from the suicidality scoring tools
CDRS-R Item 13 and SIQ-Jr. The number of suicidal
episodes was greater than it appears, as seven patients
had more than one episode,17 and only the most severe
episode was included in the analysis.

The long term phase IV publication'® present SIQr
scores for a total of 66 patients who had at least one
stage IV assessment. The paper refers to the baseline ITT
groups of 327 patients (excluding PBO), but due to with-
drawals any changes in scores may be biased, and reflect a
selected study population rather than a treatment effect.

Reporting of psychiatric adverse effects/mania across TADS
publications

The TADS group found higher rates for psychiatric
adverse events in patients receiving FLX than in patients
receiving CBT or PBO.°!"? The psychiatric adverse events
included symptoms classified as mania spectrum, irrita-
bility/depression spectrum, agitation spectrum, anxiety
or other. Of these, mania spectrum symptoms were
described in greater detail in the 2006 safety publica-
tion.'> We have therefore assessed and summarised the
reporting of mania spectrum symptoms across the TADS
publications (table 2).

Mania spectrum symptoms (mania, hypomania and
elevated mood) were monitored using an ADS proce-
dure, as well as adverse event or serious adverse event
forms. Due to the adverse event definition threshold, new
cases of emerging mania were not recorded unless the
symptoms caused clinically significant interference with
functioning.7

Mania spectrum symptoms were mentioned in three
of the four publications that reported on adverse effects
in TADS during 0-12 weeks of treatment (stage I). The
initial 2004 publication by the TADS group reported a
total of seven patients with mania spectrum symptoms as
an adverse effect; four in the FLX group, one in the COMB
group, none in the CBT group and two in the PBO group.6
In the 2006 safety results publication,' occurrences of
mania spectrum symptoms were reported based on both
spontaneous reports and assessment by physician using a

formal symptom checklist (ADS mania items). According
to this publication, six patients spontaneously reported a
mania spectrum disorder; four in the FLX group, one in
the COMB group and one in the PBO group. On the ADS
mania scoring scale, however, 65 of 424 patients across all
treatment groups reportedly had an increase of 3 points
or more. The absolute score increase for each patient or
treatment group is not provided. The analysis of patients
with at least one suicidal event (n=44) describes mean
ADS mania score prior to the suicidal event for 31 of the
44 patients during 36 weeks of treatment.'”

We did not identify any publication describing mania
spectrum symptoms in the entire study population that
received treatment for more than 12 weeks (stages II-1V)
(table 2).

The publications from stage II-IV failed to mention
psychiatric adverse effects that were identified during
stage I, such as restlessness, nervousness and sleep diffi-
culties (table 1).

Other adverse effects
Adverse effects other than suicidality were summed up
by the TADS team in 2004,° reported in further detail in
2006'? and mentioned in the two other publications from
study stage I to a varying extent.”” '* ' According to the
most extensive publication with regard to safety data at 12
weeks,12 sedation, insomnia, vomiting and upper abdom-
inal pain occurred at least twice as often in patients
receiving FLX with or without CBT than with PBO. We
did not identify any publication describing non-psychi-
atric adverse effects in the study population that received
treatment for more than 12 weeks (stages II-IV) (table 1).
Adverse effects of FLX, as acknowledged at present,
are listed in table 3. The adverse effects are classified
according to whether they were reported in any of the
eight TADS publications or not. Several well-known
adverse effects of FLX were not reported in the TADS
publications, among them weight and appetite changes.
Effects on sexual functioning are not mentioned in this
group of young patients.

DISCUSSION

The TADS protocol included a threshold limit on what
would be considered an adverse event, specifying that the
event must cause clinically significant interference with
functioning, require medical attention or cause a need
to take medication.” As an example, emerging mania was
not recorded unless symptoms exceeded this threshold.”
It must be assumed that this reduced the number of
reported adverse effects, which may not have been severe
enough to reduce daily functioning or cause a need for
additional treatment. We have not been able to find a
published version of the questionnaires that were used
and consequently do not have information as to which
adverse effects were specifically asked for. The protocol
does not define how the scoring parameters for adverse
events should be analysed. The number of suicidal events
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Table 3 TADS reporting of presently acknowledged
common adverse effects of fluoxetine®

Mentioned in
publications from the
TADS *

Insomnia

Not mentioned in publications
from the TADS

Decreased appetite, incl.
anorexia

Sleep disorder Weight decreased

Abnormal dreams, incl. Tension
nightmares
Anxiety Libido decreased, incl. loss of

libido
Gynaecological bleeding, incl.
menstrual bleeding disorders

Somnolence, incl.
hypersomnia, sedation

Nervousness Erectile dysfunction
Restlessness Ejaculation disorder
Headache Dizziness
Disturbance in attention ~ Dysgeusia

Tremor Lethargy
Palpitations Vision blurred
Diarrhoea ECG QT prolonged
Nausea Flushing, incl. hot flushes
Vomiting Yawning

Dry mouth Dyspepsia

Rash Chills

Urticaria (hives) Feeling jittery
Pruritus

Hyperhidrosis

Arthralgia

Frequent urination

Fatigue

*Not necessarily identified as an adverse effect of fluoxetine
treatment.
TADS, Treatment for Adolescents With Depression Study.

is described, but other parameters, such as absolute or
worsening scores on risk assessment scales, are not consis-
tently reported. An example is the SIQ-Jr scores, where
week 12 publications report mean scores and number of
patients with score increase to >31,°'* while the follow-up
publication by week 36 reported per cent of patients
with SIQ-Jr score >31.19 Scoring of mania symptoms is
described as inconsistent and varying between clini-
cians.'” It is conceivable that some patients may have had
worsening scores without passing the threshold score for
suicidality or mania, respectively. Conversion into dichot-
omous scales, as was done for SIQ-Jr scores 231 and ADS
Mania subscale score change increase >3 points, does
not give insight into the magnitude in case of increased
scores.

All analyses were planned as ITT, regardless of later
events.” Nine cases of suicidal behaviour were presented

8

as occurring in the PBO group17 although the patients
were using FLX at the time and the PBO period had
ended. As pointed out by Hogberg et al'’ the risk of
suicidal behaviour will not appear to be increased for FLX
compared with PBO if patients using FLX are assessed in
the PBO group. ITT analyses of adverse events may be
biased towards finding no differences between groups.20
This is especially relevant in studies with large drop-out
rates and in study groups where patients received add-on
treatment that differed from the assigned medication,
as was the case in the TADS.'" Other authors have ques-
tioned whether the TADS may have underreported
adverse effects due to small numbers and patients leaving
the study early.'" Use of ITT analyses will have led to
underestimation of the frequency of psychiatric and other
adverse events, a fact which has been little discussed.

Risk of suicidal behaviour was the only adverse effect
that was addressed during all four treatment stages.
Several psychiatric and physical adverse effects were
reported during the first 12 weeks, but not mentioned
in publications from the further treatment stages. Exam-
ples are sedation, insomnia, vomiting and upper abdom-
inal pain, which occurred in more than 2% of patients
in the first 12 weeks.'? The 2% occurrence is described
as infrequent (<5%), but should more correctly be
classified as common.?! The risk of psychiatric adverse
events such as mania, irritability, agitation and anxiety is
given as 11% in the FLX group and 5.6% in the COMB
group.'” In the review by Jane Garland et al, the occur-
rence of emotional/behavioural adverse effects is given
as 10%-25%,” but the numbers may not be comparable
due to different inclusion criteria. Other adverse effects
of SSRI treatment, such as appetite changes, weight
changes and sexual problems, are not mentioned in any
publication. Growth issues were not addressed. Changes
in weight or appetite may have occurred without
reaching the severity threshold. Sexual adverse effects
may not have been relevant to many patients at the time
due to their age, or may not have been forthcoming in
interviews, especially as many patients were interviewed
in the company of caregivers.'” Risk of sexual adverse
effects was discussed in the adverse event monitoring
protocol® and procedures in case of pregnancies were
established,% so it is reasonable to assume a that certain
proportion of patients were sexually active. Prolonged
treatment into adulthood may well increase the rele-
vance of such concerns.

To our knowledge, this is the first systematic assess-
ment of adverse effects reporting in publications from
the TADS. We conducted an extensive literature search
and believe that all relevant studies have been identi-
fied, however, we cannot exclude the possibility that
some publications may have been overlooked. Our
findings regarding adverse effect reporting and poten-
tial for bias are based on analysis of only one study and
do not give information on adverse effects reporting or
bias in other studies of SSRIs in adolescents. However,
discrepancies and weaknesses in the reporting of
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adverse events in such studies have also been noted by
other authors.”* * We have not had access to primary
data.

A previous assessment of the adverse effects reporting
in TADS focused on the occurrence of suicidal events and
increased risk of suicidal behaviour'” and this is reflected
in the most recent Cochrane review.! Like Hogberg
et al,"’ we have noted the misleading PBO group classi-
fication of patients with a suicidal event who were using
FLX at the time. Our analysis encompasses all adverse
events mentioned in publications from the TADS.
Gaps and discrepancies in coding, transcription and
reporting of harms in clinical trials have been reported,
and the number of adverse events may differ between
study reports and published papers 420 Several barriers
to accurate harms reporting™ are relevant to the TADS,
notably the severity threshold, conversions from contin-
uous to dichotomous outcomes, individual judgements
of association between event and medication, handling
of adverse events in patients who discontinued treat-
ment and the extensive use of concomitant medica-
tions. In future studies, the potential for bias may be
substantially reduced by avoiding severity thresholds
and defining a consistent method of describing adverse
effects such as suicidal risk and mania score worsening.
Occurrence or worsening of mania and other psychi-
atric adverse effects for individual patients should be
reported in more detail. We would also suggest that if
risk is presented as percentages, it should be calculated
based on the number of patients who were receiving
treatment at the time the adverse event occurred. This
will be of particular importance in studies with large
drop-out rates and treatment changes. The full spec-
trum of adverse effects should be reported for all study
stages. A plan for data sharing should be in place to
facilitate reanalysis and evaluation by other researchers,
as practised by the BMJ.”’

Due to its long duration (36 weeks) and follow-up
(1year), the TADS could have provided valuable informa-
tion on the long-term occurrence of adverse effects both
in frequency and severity. The adverse effects profile of
FLXin the TADS has only been reported in detail for stage
1, where approximately 200 patients received FLX for 12
weeks. The raw data from the trial have been requested®
and planned for release into the public dornain,29 but
we have not been able to ascertain that these have been
made publicly available. The incomplete reporting of
adverse effects in a major study like TADS may lead to bias
and erroneous conclusions regarding the safety profile of
FLX when given to minors. The risk of suicidal behaviour
has been the subject of many discussions and regula-
tory actions, but there has been considerably less focus
on other clinically important adverse effects. This may
have clinically important implications, since the benefit/
risk estimations regarding FLX use in adolescents will be
biased. If adverse effects are not acknowledged as such,
there is a risk that symptoms may be misinterpreted and
treated as more serious illnesses.
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ABSTRACT

Objectives To analyse to what extent clinical practice
guidelines on drug treatment of depression in children

and adolescents mention the risk of adverse effects, to
characterise the citations in the guidelines and to assess

to what extent data from a major study (Treatment for
Adolescents With Depression Study, TADS) was used as basis
for information about adverse effects.

Design Systematic review of clinical guidelines and clinical
decision support tools.

Data sources PubMed, EMBASE, guideline collections,
Health libraries.

Eligibility criteria We included national guidelines on
depression in children and adolescents from European and/
or English-speaking countries, published in English, German,
French or any Scandinavian language since 2008. We also
included well-known, international clinical decision support
tools.

Data extraction and synthesis Guidelines were examined
by all authors to identify and classify information on adverse
effects. Citations for statements on adverse effects were
extracted and classified by category. The extent of citations
about suicidality risk versus other adverse effects was
assessed.

Results 19 guidelines were assessed. All guidelines
discussed risk of suicidal behaviour connected with use of
antidepressants. Most guidelines mentioned some other
psychiatric adverse effects. Several guidelines did not include
information on well-known and common somatic adverse
effects. Most references concerned risk of suicidality.
Adverse effects identified in underlying studies were not
always presented. The TADS study was referred to, directly
or indirectly, by 18/19 guidelines, but some only referred

to TADS with regard to suicidality without citing the study’s
findings of somatic adverse effects. No guideline commented
on the lack of long-term adverse effects data from TADS.
Conclusions Guidelines for treatment of depression in
children and adolescents vary widely regarding information
on adverse effects. Many guidelines do not provide
information on common somatic adverse effects. There is
no consensus as to what extent risks of adverse effects
connected with use of antidepressants should be described
in guidelines.

INTRODUCTION
The use of antidepressants in children and
adolescents with depression is the topic of

,"2 Sigrid Narum,® Marianne Klemp?
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Strengths and limitations of this study

» The search for guidelines was extensive.

» Inclusion of guidelines was not limited to English
texts.

» The main limitation is that some guidelines may
have been overlooked and that the cut-off for guide-
line inclusion can be debated on a geographical and
local level.

» The guideline committee mandate and scope may
have varied between guidelines.

» Guidelines were searched for all relevant statements
about adverse effects and corresponding citations,
but some statements or text excerpts may have
been overlooked.

several national and international guide-
lines which appear to differ considerably in
extent, quality and information on potential
harms.

As defined by the US Institute of Medi-
cine in 2011, clinical practice guidelines
are statements that include recommen-
dations intended to optimise patient care
that are informed by a systematic review of
evidence and an assessment of the bene-
fits and harms of alternative care options.
Guidelines should provide a clear descrip-
tion of potential benefits and harms for
each recommendation.! > However, compli-
ance with standards has been shown to be
low for several parameters, including more
focus on benefits than on potential harms.”
Other researchers have assessed the quality
of clinical guidelines regarding benefits
of antidepressants4 o using the Appraisal
of Guidelines for Research& Evaluation II
(AGREE II) tool.” We have not identified
any specific appraisals of the adverse effects
information provided in guidelines on anti-
depressant therapy.

For fluoxetine, which is the suggested
medication of first choice, few high-quality
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clinical trials are available to assess risk-benefit.” The
largest randomised controlled clinical trial on fluoxe-
tine in children and adolescents with depression is a
National Institute of Mental Health (NIMH)-funded
study (Treatment for Adolescents With Depression
Study (TADS)),” which is considered a high-quality
trial.” We have previously analysed the adverse effects
reporting in the TADS study'’ and found that little data
had been published concerning adverse effects profile
during treatment for more than 12 weeks, with the
exception of suicidality.

Based on our previous study,'’ we had reason to believe
that adverse effects descriptions in many guidelines on
treatment of depression in children and adolescents
would focus primarily on suicidality, with less attention
given to the risk of other adverse effects and the risk-
benefit balance. The adverse effects profile of the most
commonly used medications, the selective serotonin
reuptake inhibitors (SSRIs), is generally assumed to be
similar in adults and children/adolescents and similar
between the different SSRIs. This includes psychiatric
effects such as suicidality, mania, anxiety, agitation and
sleep disorders, as well as gastrointestinal effects such
as nausea, diarrhoea and anorexia/weight loss. In this
review, we aimed to analyse to what extent adverse
effects data on SSRIs were mentioned in clinical prac-
tice guidelines on treatment of depression in children
and adolescents. We also aimed to characterise the
documentation provided as references in the clinical
guidelines, and to assess to what extent data from the
TADS study, with the identified data gaps, was used as
basis for information about adverse effects.

METHODS

To identify guidelines and clinical evidence summari-
sations on treatment of depression in children and
adolescents, a search was performed according to the
Norwegian Health Library guidelines on literature
searches for development of clinical procedures.''

Literature database search

Searches in PubMed and guideline collections were

carried outin the period 30 October 2018 to 17 February

2019. An EMBASE search with time limits 2008-2019

was performed 5 December 2019.

Several PubMed searches were performed, using the
search terms:

» (“depressive disorder’[MeSH Terms] OR (“depres-
sive”[All Fields] AND “disorder”[All Fields]) OR
“depressive  disorder”[All Fields] OR “depres-
sion”[All Fields] OR “depression”[MeSH Terms])
AND ((“guideline”[Publication Type] OR “guide-
lines as topic’[MeSH Terms] OR “guideline”[All
Fields]) OR (“practice guideline”[Publication Type]
OR “practice guidelines as topic’[MeSH Terms]
OR “clinical practice guideline”[All Fields])) AND
(“humans”[MeSH Terms] AND (“infant”’[MeSH

Terms] OR “child”[MeSH Terms] “adoles-
cent”[MeSH Terms]))

» “Depressive Disorder/drug therapy’[MAJR] AND
“Antidepressive  Agents/therapeutic  use”[MAJR]
AND (Guideline[ptyp] OR Practice Guideline[ptyp])

» ((practice guidelines as topic) AND adolescent psychi-
atry) AND depressive disorder

Filters: Humans, Child: birth-18 years
EMBASE search terms were: (exp adolescent depres-
sion/ OR exp major depression/ OR exp depression/)

AND practice guideline/. Limits: (child <unspecified

age>or adolescent <13 to 17 years>) and yr="2008-2019”

OR

Searches in clinical guidelines collections

Clinical treatment guidelines were identified through
searchesin Guidelines International Network, McMaster
Plus, Epistemonikos, UpToDate, BM] Best Practice,
DynaMed Plus, International Network of Agencies for
Health Technology Assessment, National Institute for
Health and Care Excellence (UK), Cochrane library,
the Norwegian Health Library, Sundhetsstyrelsen
(Denmark), Socialstyrelsen (Denmark), Center for Clin-
ical Guidelines (Denmark), Socialstyrelsen (Sweden),
AHRQ website (USA), IQWIQ website (Germany),
Psychenet website (Germany), guidelines.gov (USA),
SIGN website (Scotland), Health Canada website,
CADTH website (Canada). In addition, a manual refer-
ence search was performed on identified studies and
guidelines. The guideline search and selection process
is described in a Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) flow chart.”

Inclusion and exclusion criteria

We included national guidelines from European and/
or English-speaking countries, published in English,
German, French and any Scandinavian language since
2008, covering the last 10 years. We also included well-
known and widely used international decision support
tools. Local hospital or county guidelines were not
included.

The guidelines and decision support tools (hereafter
referred to as guidelines) should specifically address
depression in children and adolescents. In cases where
we retrieved multiple guidelines from the same organi-
sation, the most recent version was analysed.

Data extraction

The guidelines were examined to identify information
on safety or adverse effects. All authors made an overall
assessment of the full guidelines. Text excerpts and
corresponding references concerning safety or adverse
effects were initially extracted by TW. Data extraction
from all guidelines was checked by SN and MK. Text
excerpts were assessed in detail by all authors. Informa-
tion on adverse effects provided in each guideline was
analysed and classified by organ system, in accordance
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with the classification used in the product monograph
for Prozac (fluoxetine) by Eli Lilly.18 In order to distin-
guish suicidality or self-harm from other psychiatric
adverse effects, these were registered as a separate cate-
gory. Analysis was limited to adverse effects occurring
during treatment and did not include mention of with-
drawal reactions.

We assessed whether the guidelines provided infor-
mation on the quality of the underlying evidence (high,
moderate, low or very low) and strengths of recom-
mendations (strong or weak) by use of the Grading
of Recommendations Assessments, Development, and
Evaluation (GRADE) tool'* 1% or similar criteria for
quality ratings.

We also evaluated the guidelines regarding presen-
tation and risk-benefit assessment. To our knowledge,
there are no explicit criteria for such evaluations. The
guidelines were assessed by all authors independently,
according to whether the guideline provided an overall
discussion on risks, made an attempt to assess risks and
benefits together, gave information on handling adverse
effects, provided frequency estimates on risks or gave
recommendations on monitoring patients. Any discrep-
ancies in judgement were discussed by all authors.

Classification of adverse effects

References that were provided as basis for statements
on adverse effects were extracted from all guidelines,
and the most cited references were identified. Adverse
effects were mainly classified by System Organ Class
according to the MedDRA classification, as used in
European Summaries of Product Characteristics.'
In this classification, appetite disorders are classi-
fied under Metabolism and nutrition disorders; sleep
disorders, restless, anxiety, mania and mood disorders
are classified under psychiatric disorders and head-
ache, dizziness, and somnolence are classified under
nervous system disorders. Suicidal thoughts and
behaviour are classified under psychiatric disorders in
MedDRA, but has been noted separately in this review.
Reproductive system and breast disorders include
sexual dysfunction and erectile and ejaculation disor-
ders. Libido changes are classified under Psychiatric
disorders in MedDRA, we have, however, included
any such information in the Reproductive system and
breast disorders category, in order to show a compre-
hensive view on all sexual adverse effects. An overview
of the System Organ Classes and the included adverse
effects can be found in the online supplementary
material table S1.

The references were assessed and classified by cate-
gory. Analysis by category and type of adverse effects was
performed to assess to what extent the citations were
used to discuss risk of suicidality versus other adverse
effects.

Patient and public involvement
No patients were involved in this review.

RESULTS

Inclusion of guidelines

Nineteen guidelines were included in the final analysis
(table 1). A PRISMA flow diagram describing the search
and screening process is shown in figure 1.

Adverse effects mentioned in guidelines

We identified 20 adverse effects categories in the summary
of product characteristics for Prozac.”” The guidelines’
mention of these adverse effects categories were highly vari-
able (table 2).

The 19 guidelines mentioned an average of 5.3 adverse
effects categories (median 4.0, range 1-15). All 19 guide-
lines included information on suicidal risk. Fifteen of 19
mentioned other types of psychiatric adverse reactions,
including mention of manic switching or manic/hypo-
manic episodes in seven guidelines.

Seven of 19 guidelines limited their information on
adverse effects to suicidality and/or psychiatric reactions.
Three guidelines mentioned risk of suicidal behaviour only
(figure 2). Nervous system adverse effects including head-
ache was mentioned by 10/19 guidelines, as was also the
case for gastrointestinal reactions. Several possible adverse
effects were only mentioned in a few guidelines, as an
example, the risk of sexual adverse effects was mentioned in
5/19 guidelines. Four guidelines mentioned adverse effects
in 10 organ categories or more.'"™

The overall assessments of somatic and nervous adverse
effects varied widely, as illustrated by different descriptions
of the SSRI risk profile. While one guideline stated that
studies have shown somatic adverse effects to have small
signiﬁcance,m another guideline stated that SSRI treatment
causes significantly more nausea, diarrhoea, anorexia and
stimulatory side effects (agitation, insomnia and anxiety)
than tricyclic antidepressants.”” In our evaluation of the
guidelines regarding presentation and risk—-benefit assess-
ment, we judged that 9/19 guidelines could be classified
as having a sufficiently extensive and balanced consider-
ation of adverse effects in their overall recommendations,
while 10 guidelines did not (see online supplementary
material table S2). Nine of 19 guidelines presented grading
of evidence and strength of recommendations by the
GRADE tool or similar, though the evidence grading mostly
reflected efficacy documentation (see online supplemen-
tary material table S3).

References in guidelines as basis for adverse effects
information

We identified 124 specific references as basis for statements
in the 19 guidelines (see online supplementary material
table S4). Some guidelines mentioned general sources of
information, such as ‘FDA warnings’, ‘Cochrane reviews’,
or ‘Product monographs’. The guidelines had a mean
number of adverse effects references of 9.3 (range 0-32).

Westergren T, et al. BMJ Open 2020;10:6036412. doi:10.1136/bmjopen-2019-036412

ybuAdoo
Aq pajosjoid OISO | 1838)ISIBAIUN 1B LZ0Z ‘) JequisAON U /woo (wqg uadolwg//:diy wody pspeojumoq "020zZ AINF 0Z U0 Z1L¥9€0-6102-uadolwa/gc L L'0L se paysiignd siy :uedO riNg



Open access

||

No Title Publisher Country Year Category

USA

2018

2 Depression in children and adolescents.®’ DynaMed Plus, EBSCO Health Decision support

tool

4 Clinical Guidelines for the Management Canadian Network for Mood and Anxiety ~ Canada 2016 Guideline
of Adults with Major Depressive Disorder: Treatments
Section 6.%

6 Depression in children.?* BMJ Best Practice UK 2018 Decision support

tool

British Association for UK 2015 Guideline

Psychopharmacology

8 Evidence-based guidelines for
treating depressive disorders with
antidepressants.?

10 Identification of Common Mental New Zealand Guidelines Group/Ministry ~ New Zealand 2008 Guideline

Disorders and Management of Depression of Health
in Primary Care.*®

y61Adoo

12 Deutsche Gesellschaft Kinder- und 2013 Guideline

Jugendpsychiatrie, Psychosomatik,
Psychotherapie

S3-Leitlinie. Behandlung von
depressiven Stérungen bei Kindern und
Jugendlichen.?

Germany

14 Pediatriveilederen. Psykiske lidelser og 2018 Guideline

psykososiale tilstander. 12.3 Angst og
depresjon.*’

Norwegian Pediatric Association Norway

16 Landsdaskkende klinisk retningslinje Denmark 2011 Guideline

vedrerende udredning og behandling af
depression hos bern og unge.*

Borne-og Ungdomspsykiatrisk Selskab

18 Childhood depression.*® EBM Guidelines Duodecim Finland 2018 Guideline

EBM, evidence based medicine; NICE, National Institute for Health and Care Excellence.

The 124 references were cited 177 times, as some refer-
ences had multiple citations (table 3). The largest group
of references was single studies, followed by review articles,
statements or warnings from medicinal authorities and
systematic reviews (see online supplementary material table
S4). Most references to review articles, authorities, system-
atic reviews and guidelines concerned risk of suicidality.
For the single studies, however, 22/52 citations (42,3%)
referred to adverse effects in other organ systems (see
online supplementary material table S4). These included
14 clinical trials. Somatic adverse effects were referred to

in 3.2 organ categories for each citation (mean value),
minimum value 1, maximum value 10.

Forty-one of 177 citations concerned adverse effects
other than suicidality and/or other psychiatric adverse
effects (see online supplementary material table S4).
Most of those referred to somatic adverse effects in few
organ systems (mean value 2.8, median 2.0, minimum
value 1, maximum value 10).

Overall, 116 citations concerned risk of suicidal
behaviour and 54 citations concerned risk of other
psychiatric adverse effects, while fewer citations

=Y
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Records retrieved through Medline
and EMBASE database searches
[n=778)

I

Records remaining after initial

Additional records identified
screening thraugh other sources
{n=35) in=33)

- 1 l

Records after duplicates removed
{n=41)

|

Records screened
{n=41)

Identification

Full-text articles and
documents excluded

N |

Full-text articles and
documents assessed for

n=22)
Guideline on diagnosis ar
screening: 7

Review, not guideline: 6

eligibility Treatment other psychiatric
(n=41) disorders: 4
— Cognitive therapy only: 1
) 1 Adult guideline only: 2

Replaced by mare recent: 2

Guidelines included in
qualitative synthesis
(n=19)

Figure 1 Identification of guidelines for treatment of
depression in children and adolescents. PRISMA flowchart.
PRISMA, Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses.

concerned somatic adverse effects. For some known
adverse effects according to the product monograph,”
no guidelines provided any citations (figure 3).

Data from the TADS study as basis for information about
adverse effects

Of the 19 guidelines, seven referred directly to publica-
tions from the TADS study, while 11 referred to sources
that cited TADS as part of their assessment. One guide-
line did not provide any references and consequently
did not refer to the TADS study.

Adverse effects data from the TADS study were
published by March et al’ and in more detail by Emslie
et alin 2006.” Both publications describe a broad range
of adverse effects, including risk of suicidal behaviour,
psychiatric adverse effects such as mania, sedation or
sleeping problems, abdominal pain, diarrhoea and
vomiting during the first 12 weeks of treatment. These
articles were cited by seven and two guidelines, respec-
tively. Most guidelines referring to TADS, directly or
indirectly, described psychiatric, nervous, gastrointes-
tinal and respiratory adverse effects. However, three
guidelines® ** # that cited the TADS publication from
March 2004” did not cite the study’s findings of somatic
adverse effects. No guideline commented on the lack
of long-term adverse effects data from TADS beyond 12
weeks.

DISCUSSION

Our analysis of 19 treatment guidelines of depression
in children and adolescents shows that the guidelines
vary widely regarding information on adverse effects.
The most commonly used medications, the SSRIs, may
have multiple adverse effects involving several organ

systems, but few guidelines described the full adverse
effect profile. Several guidelines mentioned only risk
of suicidal behaviour with or without mention of other
psychiatric adverse effects. In many guidelines where
adverse effects are mentioned, the frequency or the
benefit-risk assessment is missing. Overall, somatic
adverse effects were mentioned to little extent in the
guidelines, and mention was often limited to few organ
systems. The reporting of adverse effects in the guide-
lines appears to be selective and arbitrary. Several guide-
lines give the impression that suicidality is the only
safety issue of consequence, and that there is a minor
and limited risk of other adverse effects. We have not
been able to identify a current, accepted standard for
inclusion of adverse effects information in guidelines.
It is possible that the varying descriptions of adverse
effects in the guidelines are due to a lack of consensus
as to what should be included. It can be argued that
a full spectrum of adverse effects should be described.
However, limitations may be necessary due to readability
and format, in which case selection criteria should be
stated.

All guidelines indicated suicidality as a major risk
factor, reflecting that this has been a major topic of
safety discussions. This was also the case for the under-
lying literature references. Most citations concerned
suicidality with or without other psychiatric adverse
effects. Far fewer citations concerned adverse effects
in other organ systems. The fact that most references
to review articles, authorities, systematic reviews and
guidelines concerned risk of suicidality indicate that
suicidality risk has been the main focus when addressing
adverse effects of SSRIs. There were indications of
selective citing, where the underlying articles provided
more details of adverse effects than was referred to in
the guidelines. The most frequently cited reference,
the Cochrane database review by Hetrick et al,” provides
details on several adverse effects observed in the
included studies, but most guidelines referred to this
review only in the context of suicidality risk. Likewise,
the TADS publication by March et al’ describes several
somatic adverse effects which were not mentioned
in many guidelines that cited the study on suicidality
risk. A later publication on the range of adverse effects
observed in the TADS study” was cited by two guide-
lines only. We found that most of the known somatic
adverse effects were not mentioned in the majority of
the guidelines, thereby giving users a biased and skewed
impression of the risk of harms. This lack of adverse
effect information may affect treatment of children and
adolescents with depression.

Guidelines should include descriptions of benefits
and harms for the recommendations, however, this is a
general statement and does not specify to what extent
possible harms and adverse drug reactions should be
described. The recommended tool for assessment
of guideline quality, the AGREE II tool® includes the
criterion ‘The health benefits, side effects and risks
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Investi-
gations

Gen
eral

Reprod,
breasts

Renal,
urinary

Muskulo-
skeletal

Skin

Hepato-
biliary

Gastro-
intestin

Respira-
tory

Vascu-
lar

Car-
diac

Ear

Eye

At least one adverse effect in category mentioned in guideline mYes "No

Nervous
system

Metabol,
nutrit

Endo-
crine

Immune

Blood,
lymphat

Other
psychiatr.

Suici-
dality

BUP-DK, Borne-og Ungdomspsykiatrisk Selskab; CANMAT, Canadian network for mood and anxiety treatments; NICE,National Institute for Health and Care Excellence.

Table 2 Continued
depresjon Norwegian Pediatric

Association®’
adolescents. DynaMed Plus,

Pediatriveilederen. Angst og
USA®

Management of Adults with
Major Depressive Disorder.

Depression of adolescents.
CANMAT, Canada®

Duodecim, Finland®®
Childhood depression.
Duodecim, Finland*
Clinical Guidelines for the
Depression in children and

Guideline

Open access

O Suicidality only

O Suicidality and at least one other
psychiatric AE

O Suicidality and at least one AE in
other organs

o Suicidality, at least one psychiatric
AE, and at least one AE in other
organs

Figure 2 Information on adverse effects (AE) in clinical
treatment guidelines (n=19).

have been considered in formulating the recommenda-
tions’. This should include descriptions of supporting
data and reports of side effects, reports of the balance
between benefits and side effects, and recommenda-
tions reflecting considerations of both benefits and side
effects.”’® The tool does not, however, specify what should
be considered a sufficient level of risk information. We
have not identified any quality assessment studies of
adverse effect information in clinical guidelines.

For systematic reviews, which sum up the literature
and form a basis for guidelines, a framework has been
proposed to include relevant harms data in a more
comprehensive way.27 However, research still show fail-
ings in the reporting of harms in systematic reviews.” *’
Despite having procedures and checklists for developing
guidelines, there is no guarantee that adverse effects
identified in underlying clinical trials will be reflected
in the finished guideline.

In conclusion, we found that many guidelines on
treatment of depression in children and adolescents
did not provide a thorough risk assessment with infor-
mation on well-known and common adverse effects.
There is currently no international standard regarding
the extent of adverse effects information that should be
included in guidelines. Development of such standards
would give clinicians better accounts of risks and bene-
fits as basis for therapy decisions.

Strengths and limitations

We conducted an extensive search for guidelines,
however, some older guidelines were not found in
electronic full text due to closure of the US National
Guideline Clearinghouse. In many cases, we were
able to identify updates that were available elsewhere.
Inclusion of guidelines was not limited to English
texts. Due to our geographical location and language
issues, many included guidelines are of European or
American origin. The cut-off for guideline inclusion
can be debated on a geographical and local level.
We have included guidelines on a national level, but
did not aim to include guidelines from all countries.
Local hospital or county guidelines were not included.
There is, however, a possibility that we have not iden-
tified all relevant guideline collections, and that some
guidelines may have been overlooked. We included
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Table 3 Most cited references

Reference

No guidelines
citing (n=19)

Hetrick SE, McKenzie JE, et al. Newer generation antidepressants for depressive disorders in children and 9

adolescents. Cochrane Database 20127

March J, Silva S, et al. Fluoxetine, cognitive-behavioral therapy, and their combination for adolescents 7
with depression: Treatment for Adolescents With Depression Study (TADS) randomized controlled trial.

JAMA 20048

Bridge JA, lyengar S, et al. Clinical response and risk for reported suicidal ideation and suicide attempts in 6
pediatric antidepressant treatment: a meta-analysis of randomized controlled trials. JAMA 2007*

NICE 2015:CG28 Depression in children and young people: identification and management in primary, 5

community and secondary care®

Barbui C, Esposito E, Cipriani A. Selective serotonin reuptake inhibitors and risk of suicide: a systematic 5

review of observational studies. CMAJ 2009

No. of citations
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Figure 3 Number of citations in guidelines as basis for
statements on adverse effects in organ systems.

three well-known, international decision support tools
as they are probably being used by professionals to an
increasing extent, however, other similar tools may be
commercially available. Guidelines were examined for
text extracts concerning adverse effects, and the corre-
sponding reference was noted. We cannot exclude the
possibility that some statements or references may have
been overlooked. Finally, we did not aim to perform a
formal assessment of the overall quality of the guide-
lines and cannot assess whether this is correlated with
the extent of adverse effects information provided in
the guideline. It is possible that guideline committee
mandates and local expectations varied between
guidelines.
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