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ABSTRACT

Objective

We aimed to explore whether the prevalence of manic switch was underestimated in

randomised controlled trials (RCTs) compared to observational studies (OSs).

Method

Meta-analyses and simple and systematic reviews were identified by two reviewers in a
blinded, standardised manner. All relevant references were extracted to include RCTs and
OSs that provided data about manic switch prevalence after antidepressant treatment for a
major depressive episode. The primary outcome was manic switch prevalence in the different
arms of each study. A meta-regression was conducted to quantify the impact of certain

variables on manic switch prevalence.

Results

57 papers (35 RCTs and 22 OSs) were included in the main analysis. RCTs underestimated
the rate of manic switch [0.53 (0.32 to 0.87)]. Overestimated prevalence was related to
imipraminics [1.85 (1.22 to 2.79)]; to Serotonin-Norepinephrine Reuptake Inhibitors [1.74
(1.06 to 2.86)]; and to other classes of drugs [1.58 (1.08 to 2.31)], compared to placebo
treatment. The prevalence of manic switch was lower among adults than among children [0.2

(0.07 to 0.59)]; and higher [20.58 (8.41 to 50.31)] in case of bipolar disorder.

Conclusion

Our results highlight an underestimation of the rates of manic switch under antidepressants in

RCTs compared to the rates observed in observational studies.
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Significant outcomes

We found a difference in reported manic switch rates under antidepressants between
Randomised Controlled Trials (RCTs) and observational studies (OS), with an

underestimation in RCTs (or an overestimation in OS).

Overestimated prevalence of manic switch was related to imipraminics, to Serotonin-
Norepinephrine Reuptake Inhibitors and to other classes of drugs, in comparison with placebo

treatment.

The prevalence of manic switch was lower among adults than children and higher in case of

bipolar disorder.

Limitations

We cannot conclude formally as to whether there is an underestimation in RCTs or an

overestimation in OSs.

We disrupted the randomisation with our meta-regression model, so that caution is required
for comparisons between treatments, and any differences found can, in part, be explained by

an indication bias.

Ethical statement

This article does not include any studies involving human participants or animals performed

by any of the authors.
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INTRODUCTION

Recently, there has been a debate about psychiatric drugs, which have been accused of doing more harm than
good in many situations (1). While these drugs have gone through strict regulatory controls, their risk-benefit
balance is nevertheless still a subject of controversy, particularly in terms of Adverse Drug Reactions (ADRs)
over the long term (2—4). This state-of-the-art fundamentally questions the evaluation process of the risk-benefit
balance of these drugs, which is usually assessed, in a first step, using Randomised Controlled Trials (RCTs).
However, it is well known that these studies are underpowered to detect rare adverse events when they are less
frequent than the occurrence of the primary outcome of the study (generally response) (5; 6). Less is known on
whether RCTs might also underestimate the prevalence of certain ADRs (7) because of 1/ an overselection of
“supranormal” and healthy participants and 2/ a limited follow-up duration. Observational studies are thus

thought to be complementary, in a second step, to explore the prevalence of ADRs in a real-life setting.

We chose to explore this issue by focusing on antidepressants, the effectiveness of which is still controversial,
and on prevalence of manic switch as an outcome. In the management of antidepressant pharmacotherapy,
preventing this ADR is an important issue for patients. Indeed, it is frequently a “serious” ADR, often resulting
in hospitalisation (8). While it is not infrequent in day-to-day clinical practice, information on its prevalence is
conflicting across the literature (simple or systematic reviews and meta-analyses) with no consensus and even
very heterogeneous estimations. In fact, causality assessments (“imputability” or “imputation”) for this ADR are
often controversial. Clinical judgment, history of mood disorder, family psychiatric history, the existence of a
hyperthymic temperament, time-lapse after a prescription of antidepressant and evolution could all explain such
discrepancies. All these characteristics might be very different across RCTs and observational studies. We thus
designed an umbrella review on aggregated data to compare manic switch prevalence between RCTs and
observational studies and to reconcile the apparently divergent conclusions observed in the literature by
modeling the prevalence of manic switch according to the different study designs, in a meta-epidemiological

perspective.

METHOD

The methods of this umbrella review of aggregated data and the inclusion criteria were specified in advance and

documented in a protocol (Systematic Reviews Registration - PROSPERO 2013:CRD42013004383).
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Eligibility criteria
We aimed to explore discrepancies in prevalence of manic switch reported in simple, systematic reviews and

meta-analyses, so these studies were searched for in a first step. In a second step, references in these studies that

met the following selection criteria were extracted.

Types of participant

We reviewed all studies involving children, adolescents and adults with a diagnosis of unipolar or bipolar
depression (according to international classifications such a DSM-IV or according to the severity of symptoms
measured with depression scales), and treated with antidepressants. Studies involving patients with other

psychiatric or medical comorbidities were considered.

Types of intervention

We focused our attention on antidepressant treatment (Selective Serotonin Reuptake Inhibitor (SSRI), Serotonin-
Norepinephrine Reuptake Inhibitors (SNRI), Imipraminics (IP), other classes of antidepressant, all classes).
Where appropriate, in RCTs, we also extracted data about placebo arms. Patients treated with MAOIs
(monoamine oxidase inhibitors) were excluded from this review, because these drugs are currently rarely used in

clinical practice (9).

Types of outcome

The primary outcome was the rate of manic switch reported in each arm of each study.

Types of study

In this review, we considered RCTs and observational cohorts (longitudinal non-randomised and non-blinded
studies) that provided data about rates of manic switch after antidepressant treatment. Only study reports in

English, French and Spanish were included.

Search strategy

Eligible studies were identified from PubMed/Medline, the Cochrane library, and Embase, including congress
abstracts. We searched all simple reviews, systematic reviews or meta-analyses published between 1990 and
2013 to identify all trials included in these studies. We used the following algorithm: (mania OR manic OR

mood) AND switch AND ((Clinical Trial[ptyp] OR Meta-Analysis[ptyp] OR Review[ptyp] OR systematic[sb]

Page 6 of 25
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OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase II[ptyp] OR Clinical Trial, Phase III[ptyp] OR
Comparative Study[ptyp] OR Controlled Clinical Trial[ptyp] OR Clinical Trial, Phase IV[ptyp])) AND
("1990/01/01"[PDAT] : "2013/12/31"[PDATT])). We considered every additional clinical study on manic switch

identified with the previous search.

Study selection

Study selection was performed in two steps. In a first step, meta-analyses, simple and systematic reviews were
identified in a blinded standardised manner by two reviewers (CL, FN). In a second step, all relevant references
were extracted (NA, FN). A comparison across all the individual studies was performed, checking authors,
treatment comparisons, sample sizes and outcomes, to avoid duplicates and compilations of data from several

reports on the same study. Thus no individual study was counted more than once.

Assessment of methodological quality

Each paper was assessed for methodological quality prior to inclusion in the review, using two appropriate

standardized critical appraisal instruments (10), one for RCTs and one for observational studies.

Data collection process

A data extraction sheet based on the Cochrane Handbook for Systematic Reviews of Interventions guidelines
(11) was used. Three reviewers (NA, CL, JSA) performed data extractions. Disagreements were resolved by
consensus or through discussion with a fourth reviewer (FN). For each arm of each study included, we extracted
information on: 1/ characteristics of the study (type [RCT, observational], year, blinding, duration), 2/
characteristics of trial participants (number of patients included in the analysis, diagnosis [unipolar or bipolar or
both], age classes [children/ adolescents or adults or both], proportion of women, initial severity, previous
antidepressant resistance (resistance to at least two distinct classes), recruitment [inpatients or outpatients or
both]), 3/ type of intervention (treatment [SSRI, SNRI, IP, other classes, all classes, placebo], duration of

treatment), 4/outcome measure (rate of manic switch, type of evaluation of manic switch).

Data synthesis

To adjust our comparison of observational studies and randomised controlled trials on identified sources of
heterogeneity, and to quantify the impact of certain variables on the manic switch rate (MSR), we performed a

meta-regression. The dependent variable was MSR and the following pre-specified explanatory variables were
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considered: study type; type of treatment; diagnosis; year of publication; study duration; age classes; proportion

of women, patient recruitment.

This meta-regression was performed by using a random-coefficient Poisson model with the “study” factor
specified as a random effect. Exp(betas) are reported with their 95% confidence interval. Exp(betas) can be

interpreted as "adjusted rate ratios".

Multiple imputation of missing data was performed using a Gibbs sampler.

To assess the robustness of our results, sensitivity analyses were performed: 1) by removing each arm in turn,

and 2) using quality assessment to adjust the weight of a given study.

Analyses were performed using R (11) and the libraries meta (Schwarzer G), Ime4 (Maechler D), and MICE
(Van Buuren S, Groothuis-Oudshoorn K). Results are presented according to PRISMA statements (Preferred

Reporting Items for Systematic Reviews and Meta-Analyses) (12).

Minor changes to our initial protocol

We planned to consider age and baseline severity as continuous variables, but there was too much missing data.
We replaced these variables in our model by the following proxies: age class and previous antidepressant

resistance.

In response to one reviewer’s comment, we conducted a post hoc analysis by adding an interaction term to the

main model between study design (observational or RCT) and illness (MDD or bipolar disorder or both).

RESULTS

Study selection

The search of Medline, Cochrane and Embase databases provided a total of 1195 citations, respectively 486, 256
and 453 citations. After adjusting for duplicates, 971 remained. Of these, 950 studies were discarded because,
after reviewing the abstracts, it appeared that these papers did not meet the eligibility criteria. Our first search
identified 21 reviews and/or meta-analyses. In these reviews, 101 references were extracted. After reviewing
full texts of these references in detail, it appeared that 44 articles did not meet the inclusion criteria as described.
Our second search step thus provided 57 studies, which were included in the quantitative review. A PRISMA

chart detailing the study selection process for RCTs and observational studies is given in Figure 1.
8
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Study characteristics and risk of bias within studies

The studies selected were 35 randomised controlled trials and 22 observational studies (see Web appendix for
references) involving respectively 6244 and 76544 patients in 66 and 40 arms. A summary of study methodology

and quality is given in Table 1. The description of arms is detailed in Table 2.

Results from individual studies and synthesis of results

As expected, using the Q statistic, significant heterogeneity was detected for: 1/ active treatment effect in RCTs,
2/ placebo effect in RCTs, and 3/ active treatment effect in observational studies. The Forest plot presenting

individual arm results is reported in Figure 2.

The meta-regression (Table 3) shows that RCTs underestimate the rate of manic switch compared to
observational studies [(exp(beta) = 0.53 (0.32 to 0.87)]. Overestimated prevalence was attributable to IP
[exp(beta) = 1.85 (1.22 to 2.79)]; to SNRI [exp(beta) = 1.74 (1.06 to 2.86)]; and to other classes [exp(beta) =
1.58 (1.08 to 2.31)], compared to placebo treatment. Regarding the patients, the prevalence of manic switch was
lower in adults than in children and adolescents [exp(beta) = 0.2 (0.07 to 0.59)]; and higher [exp(beta) = 20.58
(8.41 to 50.31)] in bipolar disorder. There was a decrease in manic switch prevalence [exp(beta) = 0.97 (0.96 to
0.98)] for each year of study publication and an increase [exp(beta) = 1.01 (1 to 1.03)] for each additional week

of duration.

Additional analyses

Sensitivity analyses taking quality into account showed the robustness of our estimation for study type,
antidepressant class, diagnosis and age class. Sensitivity analysis removing each arm in turn found 4 studies (13—
16) that could have impact estimations of coefficients concerning treatment (SNRI, other classes) and age classes

(both). Results from the sensitivity analysis are presented in detail in the Web appendix.

In the post-hoc analysis exploring the interaction term between study design (observational or RCT) and the
illness (MDD or bipolar disorder or both), the difference between RCT and observational studies appeared still
present in MDD patients (exp(betas)=0.27 [0.09-0.76]) and the interaction term, although not significant,
suggested that this difference might be less pronounced when the studies involved both bipolar disorder and
MDD patients (interaction: exp(betas)=1.29 [0.18-9.19]) or only bipolar patients (interaction: exp(betas)=2.48

[0.79-7.83]).
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DISCUSSION

Summary of evidence

Our results highlight a difference in rates of manic switch after antidepressants between RCTs and observational
studies, with an underestimation in RCTs or an overestimation in OSs. This result is stable between the main
analysis and the sensitivity analysis, demonstrating its robustness. It has also been suggested in a previous
comprehensive review (17). The difference is not trivial; without adjustment it is nearly a 10 percent difference
and, after adjustment, the exp(betas) are in the same order of magnitude as the differences estimated between
antidepressants and placebo in our model. In RCTs, inclusion criteria are more restrictive than those in
observational studies, which could provide a better reflection of real-life settings. For example, patients with
comorbid substance abuse or dependence are often excluded from RCTs. And precisely, comorbid substance
abuse or dependence, in particular alcohol, is associated with an increased risk for (hypo) mania during
antidepressant use (18). In addition, we found that study duration was associated with an increased risk of manic
switch. Patients exposed to antidepressants over a long period are at higher risk for manic switch. RCTs are

shorter that observational studies and could underestimate the occurrence of manic switch.

Other study factors associated with significant variations in the rates of manic switch were evidenced with our
meta-regression. In our meta-analysis treatment with SNRI, IP or other antidepressants (often bupropion, a
psychostimulant) are associated with an increased risk of manic switch compared to placebo, in line with the
results in the literature (19; 20). Manic switch was also more frequent with all antidepressant classes than with
placebo, but this did not reach statistical significance. Manic switch was estimated to be more frequent in bipolar

patients, compared to unipolar patients, providing some clear external validity for our model.

In a post-hoc analysis, we found no significant interaction between study design and illness. This might suggest
that the difference between observational studies and RCTs is consistent across the different disorders.
Nevertheless, the result should be interpreted cautiously since our study might be underpowered to explore this

issue.

Interestingly, we identified a decrease in the rate of manic switch for each year of study publication. This result
is obtained after adjustment and takes into account the fact that earlier studies used IP and possibly SNRI, and
later studies avoided SNRI, and examined the safer SSRIs. First, manic switch is an entity that is somewhat

difficult to define from a nosographic perspective and this result could be related to changes in diagnostic
10
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criteria, and to the changing concept of manic switch. In older studies (21), the psychomotor agitation associated
with IP was liable to be labelled as a manic switch, while today the diagnostic criteria are more restrictive.
Criteria have changed over time. In the DSM III-R, antidepressant-induced agitation was considered as a real
manic episode, while in the DSM 1V, it is no longer a subtype of bipolar disorder, but a substance-induced mood
disorder. In the present meta-analysis, no study was based on the DSM V criteria. Nonetheless, views have
recently changed about manic switch. DSM V adopts the DSM III-R views and adds the following note to the
diagnostic criteria for manic episodes: “A full manic episode that emerges during antidepressant treatment but
persists at a fully syndromal level beyond the physiological effect of that treatment is sufficient evidence for a
manic episode and, therefore, a bipolar I diagnosis”. Hypomanic episodes have a similar note in DSM V. These
notes seem to widen the concept of bipolar disorder, because patients developing mania or hypomania during
antidepressant treatment can be diagnosed as bipolar I or I in DSM V, while they were diagnosed as suffering
from substance-induced mood disorder in DSM-IV-TR. Since the so-called “physiological effect of that
treatment” is rather vague, it is hard to say to what extent this new definition will broaden the concept of bipolar

disorder by including “true” bipolar disorders but also “true” ADRs resulting directly from a given treatment.

Second, the inclusion criteria may have changed across time, resulting in populations with different risks for
manic switch. In addition, in the sensitivity analysis, where quality was taken into account, the effect of
publication year disappeared suggesting that this effect, and indeed the assessment of manic switch, can be

linked to study quality.

We also found an effect of the age class. Adults have a lower risk of manic switch than children and adolescents,
which is in agreement with clinical experience (13). Antidepressants should therefore be used with even more

caution in this population.

Limitations

Our method of extracting studies from meta-analyses and reviews about manic switch does not enable an
exhaustive review as commonly performed in meta-analysis. This could have led to a biased sample. But this
biased sample is a straighforward reflection of the literature. Our aim was indeed to understand the literature on

rates of manic switch from a meta-epidemiological perspective.

Our sensitivity analyses identified four studies with an impact on a few coefficient estimations. After careful

examination, three of these studies were in fact large (RCT or observational). Their impact on our model

11
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estimates are thus to a degree to be expected. Nonetheless, the following limitations were identified: 1/ in the
first observational study (13), even after mailing study authors, it was not confirmed that all participants were
depressed, and the proportion of subjects with depression was not clearly defined; 2/ the two other studies (14;
22) were derived from the same program (the STEP-BD program), and there may have been some overlap of
subjects in the two studies (i.e. the same subject could have been studied twice). The author was contacted by
email and indicated that there was probably not a great deal of overlap between the two studies. The last
influential study (16) we identified was a small observational study in children and adolescents, and could only
have affected the estimation of coefficients related to age class. Its influence on the other coefficients was not

significant.

It should be kept in mind that, to a certain extent, we disrupted randomisation with our meta-regression model,
so caution is required for comparisons between treatments, and any differences found can, in part, be explained
by an indication bias. Nonetheless, our results are in accordance with the results of the literature (17; 20) which

is a sign of external validity.

Nevertheless, the main limitation is probably not statistical but rather conceptual, and concerns our interpretation
of differences between RCTs and observational studies. While our interpretation is in favor of an
underestimation of MSRs in RCTs, one can argue, conversely, that there is an overestimation in observational
studies, or that both phenomena are at play here. In observational studies, it may be more difficult to differentiate
mania induced by antidepressants and mania arising from the natural course of bipolar disorder or anxious
comorbidity. Observational studies are thought to be more representative of "real life", but bias can also
contribute to an overestimation of manic switch. On the other hand, the widely discussed GSK Study 329 (23—
25) is good example of underestimation by misreporting of ADRs in RCTs. Additionally, rare ADRs cannot be

evidenced in RCTs and only pharmacoepidemiological studies are able to explore them.

Perspective

Safety is a cornerstone of drug evaluation. The development of evaluation techniques in pharmacology has been
linked to safety issues (26) and for instance the focus on efficacy in the 1962 amendments to the Food and Drugs
Act after thalidomide aimed to improve safety. The wide adoption of RCTs was intended to promote an
appropriate evaluation of the risk-benefit balance of treatments. In practice, RCTs have not proved ideal, since

they do not function well for safety assessment purposes. Randomisation can introduce confounding factors

12
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wherever a treatment and an illness are liable to produce similar or fairly similar adverse events (27) as for
example in the case of manic switch in bipolar participants. Secondly RCTs are underpowered to detect adverse
events when these events are less frequent than the occurrence of the primary outcome. On the basis of a limited
example (manic switch with antidepressants in major depressive disorder), our results suggest a difference in
between RCTs and observational studies, but we can’t conclude formally whether there is an underestimation in
RCTs or an overestimation in OSs. On the other hand, previous work (28; 29) suggested that RCTs could
overestimate the beneficial effects of antidepressants in major depressive disorder. Overall this suggests that the
evidence used for drug approval could lead to a biased estimation of the risk-benefit balance of treatments such
as antidepressants. While the extent of any such distortion is still unclear and very hard to explore, it is a crucial
issue for meta-research. It could explain distinct points of view and disagreements between trialists and
pharmacoepidemiologists, against a backdrop of ideological and/or financial conflicts of interest. Beyond these
scientific aspects, this distortion can be of really practical interest for clinicians, who have to cope, in their day-
to-day practice, with this area of uncertainty: when choosing a treatment for a given patient, if the clinician
chooses to treat him "scientifically" he/she must accept that this is an experiment, and must be aware of what
happens for the individual patient. From the patient perspective, we have indeed no better evidence than the

patient's experience (30).

CONCLUSION

Implications for research

In our umbrella review, we only studied one ADR, and it might be tempting to extrapolate our findings to other
ADRs under antidepressants, some of which are still being debated in the literature. For example, in the context
of antidepressant trials, a new meta-regression would be interesting to determine whether the rate of suicide

under antidepressants is underestimated in randomised-controlled studies in major depressive disorder.

Implications for practice

It is important to take into account the results derived from different study designs and the specific
characteristics of patients when assessing the risk-benefit balance for drugs. Observational studies should be
used as a necessary complement to RCTs in the evaluation of the risk-benefit ratio for a given drug. Once
prescribed, strict monitoring of effectiveness and ADRs for a given drug is essential. The reporting of ADRs to

pharmacovigilance system should be encouraged among practitioners.

13
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Figure 1. PRISMA Chart

Figure 2. Forest plots

Forest plots are presented in ascending rate of manic switch.

1. Arms in observational studies

2. Arms with active treatment in RCTs

3. Arms with placebo in RCTs
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Figure 1. Prisma Flow-chart
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Table 1. Study characteristics

RCT (n=35) Observational studies (n=22)

Year of study 2001 (1961; 2010) 1998 (1959; 2007)
Design

Prospective 35 (100%) 13 (59,1%)

Retrospective 9 (40,9%)
Blinded

Double 32(91,4%) -

Simple 1(2,9%) -

Open label 2(8,7%) 22 (100%)
Study duration (weeks) 8(4;182) 12 (4;40)
Quality assesment (Score/100) 83,3 (0;100) 62,5 (6,3;81,3)
Evaluation of manic switch

Clinical judgment 35 (100%) 21 (95,5%)

Diagnosis change - 1(4,5%) J

Quantitative variables : median (Min ; Max)

Qualitative variables: N (%)

Quality score is computed out of 100 points from the two Joanna Brigs Institute instruments
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Table 2. Arm characteristics
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RCT Observational Studies
Number of arms 66 40
Treatment
SSRI 22 (33,3%) 22 (55%)
SNRI 7(10,6%) 1(2,5%)
IP 17 (25,8%) 8(20%)
Other classes 2 (3,05%) 7(17,5%)
All classes 2(3,05%) 2 (5%)
Placebo 16 (24,2%) 0(-)
Number of patients entering analysis 6244 76544
Previous antidepressant resistance
Yes 4(6,1%) 4(10%)
No 62 (93,9%) 36 (90%)
Patient type NA=6 NA=3
Inpatient 16 (36,7%) 8(21,6%)
Outpatient 39 (65%) 26(70,3%)
Out and inpatient 5(8,3%) 3(8,1%)
Diagnosis
Unipolar disorder 22 (33,34%) 9(22,5%)
Bipolar disorder 35(53,03%) 29 (72,5%)
Unipolar and bipolar 9(13,63%) 2 (5%)
Age classes
Children and adolescent 11 (16,7%) 3(7,5%)
Adults 55 (83,3%) 33(82,5%)
Both 0(-) 4(10%)

Proportion of women

63,5 % (NA =6)

66,5% (NA=17)

Qualitative variable: N (%)

NA= not available or missing data

SSRI= Selective Serotonin Reuptake Inhibitor
SNRI=Serotonin-Norepinephrine Reuptake Inhibitor

IP=Imipraminics
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Table 3. Meta-regression analysis. Main analysis

RCT (Ref = observational)
Treatment (Ref= placebo)
SSRI
SNRI
IP
Other classes
All classes
Previous antidepressant resistance (Ref=no)
Patient type (Ref= outpatient)
Out and inpatient
Inpatient
Age classes (Ref=children and adolescent)
Adults
Both
Diagnosis (Ref=unipolar)
Bipolar disorder
Unipolar and bipolar
Year of study
Study duration
Proportion of women

Main analysis

Coefficient [95% Confidence Interval]

0,53 0,32 to 0,87]

1,25[0,86 to 1,81]
1,74[1,06 to 2,86]
1,85([1,22t0 2,79]
1,58[1,08to 2,31]
1,21[0,83to 1,78]
0,78 [0,30to 2,05]

1,24[0,63 to 2,42]
1,97 [0,89 to 4,37)

0,2 (0,07 t0 0,59]
3,83[0,92 to 15,90]

20,58 [8,41 to 50,31]
1,71[0,58 to 5,02]
0,97 [0,96 to 0,98]
1,01 [1,00 to 1,03]

1[0,98 to 1,02]

p value

0,013

0,237
0,029
0,004
0,017
0,326
0,619

0,534
0,095

0,004
0,065

<0,001
0,33

<0,001
0,011
0,973

SSRI= Selective Serotonin Reuptake Inhibitor

SNRI=Serotonin-Norepinephrine Reuptake Inhibitor

IP= Imipraminics



