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Abstract 

Background Major depressive disorder causes a great burden on patients and societies. Venlafaxine and mirtazapine 
are commonly prescribed as second-line treatment for patients with major depressive disorder worldwide. Previous 
systematic reviews have concluded that venlafaxine and mirtazapine reduce depressive symptoms, but the effects 
seem small and may not be important to the average patient. Moreover, previous reviews have not systematically 
assessed the occurrence of adverse events. Therefore, we aim to investigate the risks of adverse events with venlafax-
ine or mirtazapine versus ‘active placebo’, placebo, or no intervention for adults with major depressive disorder in two 
separate systematic reviews.

Methods This is a protocol for two systematic reviews with meta-analysis and Trial Sequential Analysis. The assess-
ments of the effects of venlafaxine or mirtazapine will be reported in two separate reviews. The protocol is reported 
as recommended by Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols, risk of bias will 
be assessed with the Cochrane risk-of-bias tool version 2, clinical significance will be assessed using our eight-step 
procedure, and the certainty of the evidence will be assessed with the Grading of Recommendations Assessment, 
Development and Evaluation approach. We will search for published and unpublished trials in major medical data-
bases and trial registers. Two review authors will independently screen the results from the literature searches, extract 
data, and assess risk of bias. We will include published or unpublished randomised clinical trial comparing venlafaxine 
or mirtazapine with ‘active placebo’, placebo, or no intervention for adults with major depressive disorder. The primary 
outcomes will be suicides or suicide attempts, serious adverse events, and non-serious adverse events. Exploratory 
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outcomes will include depressive symptoms, quality of life, and individual adverse events. If feasible, we will assess the 
intervention effects using random-effects and fixed-effect meta-analyses.

Discussion Venlafaxine and mirtazapine are frequently used as second-line treatment of major depressive disorder 
worldwide. There is a need for a thorough systematic review to provide the necessary background for weighing 
the benefits against the harms. This review will ultimately inform best practice in the treatment of major depressive 
disorder.

Systematic review registration PROSPERO CRD42022315395.

Keywords Antidepressants, Venlafaxine, Mirtazapine, Major depressive disorder, Beneficial effects, Adverse events, 
Adverse effects

Background
Description of the condition
Major depressive disorder is a psychiatric disorder char-
acterised by depressed mood and diminished interest or 
pleasure [1]. Symptoms may include fatigue, weight loss 
or gain, insomnia, psychomotor agitation or retardation, 
feelings of worthlessness and excessive guilt, decreased 
concentration, and thoughts of death and suicidal idea-
tion leading to functional and occupational impairment 
[1, 2]. Major depressive disorder is estimated to affect 
up to 264 million people globally [3, 4], making it one of 
the leading contributors to functional disability [3]. The 
high prevalence of major depressive disorder leads to an 
extensive economic burden estimated at more than US 
$210 billion annually in the United States alone, deriving 
from direct medical costs as well as costs related to occu-
pational disability and comorbidities [5]. Furthermore, 
major depressive disorder is associated with reduced 
quality of life and increased risk of suicidal behaviour, 
with 15% of patients having attempted suicide at least 
once in their lifetime [6–10].

Description of the intervention
Venlafaxine
Venlafaxine is often used as second-line treatment of 
major depressive disorder and anxiety disorders, but 
it is also used off-label to treat other disorders, such as 
obsessive–compulsive disorder, attention-deficit dis-
order, and migraines [11–14]. Adverse effects such as 
headaches, nausea, constipation, insomnia, abnormal 
bleeding, suicidality, and seizures have been associ-
ated with the use of venlafaxine [11, 12]. Venlafaxine is 
approved for the treatment of major depressive disorder 
in several countries, including the United States and the 
United Kingdom [11, 12]. Venlafaxine is classified as a 
serotonin–norepinephrine reuptake inhibitor (SNRI) 
[15]. Venlafaxine theoretically increases the synaptic lev-
els of serotonin and norepinephrine by inhibiting their 
transporter proteins and, thus, blocking their presynaptic 
reuptake [12, 15]. This process increases the stimulation 
of the postsynaptic receptors, which is hypothesised to 

be the primary explanation of the potential antidepres-
sant effects of venlafaxine [12, 15]. However, the role 
of monoamines in major depressive disorder is unclear, 
and the exact mechanisms of action of antidepressants, 
including venlafaxine, remain uncertain [16–19].

Mirtazapine
Mirtazapine is an atypical antidepressant commonly used 
as second-line treatment of major depressive disorder 
[14, 20]. Due to its sedative, anxiolytic, and antiemetic 
effects, mirtazapine is also prescribed as an off-label 
treatment for other psychiatric disorders, including 
obsessive–compulsive disorder, anxiety disorders, and 
post-traumatic stress disorder [20, 21]. Adverse effects 
such as dry mouth, sedation, increased appetite, weight 
gain, and suicidal ideation have been associated with the 
use of mirtazapine [20–22]. Mirtazapine is classified as a 
noradrenergic and specific serotonergic antidepressant 
(NaSSA) [20, 22]. Mirtazapine theoretically inhibits the 
presynaptic alpha 2-adrenergic receptors and the het-
eroreceptors on serotonergic neurons, which is hypoth-
esised to increase the synaptic release of norepinephrine 
and serotonin [20, 22]. These mechanisms are thought to 
be related to the potential antidepressant effects of mir-
tazapine [22].

Why it is important to do this review
In 2019, the total number of prescriptions in the United 
States were 17.71 million for venlafaxine and 6.33 mil-
lion for mirtazapine [23]. Although both venlafax-
ine and mirtazapine are commonly prescribed to treat 
major depressive disorder, the balance between the ben-
eficial and harmful effects is unclear. Previous systematic 
reviews have concluded that venlafaxine and mirtazap-
ine reduce depressive symptoms with a statistically sig-
nificant effect compared with placebo for patients with 
major depressive disorder [22, 24]. However, the effect 
sizes were small and may not be important to the aver-
age patient [25]. Furthermore, trials comparing antide-
pressants with ‘active placebo’ (a placebo that mimics the 
adverse effects of the experimental intervention) indicate 
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that the beneficial effects may in fact be inflated due to 
the unblinding effects of the drug when compared with 
an inert placebo [26]. Since venlafaxine and mirtazapine 
have also been associated with serious adverse events, 
it is important to investigate whether the potential ben-
eficial effects are outweighed by the adverse events and 
effects [11, 12, 20].

A network meta-analysis published in The Lancet in 
2018 included placebo-controlled and head-to-head 
trials to assess the effects of 21 commonly used antide-
pressants, including venlafaxine and mirtazapine [24]. 
The results showed that antidepressants compared with 
placebo seemed to reduce depressive symptoms with a 
statistically significant effect (standardised mean differ-
ence (SMD) 0.30, 95% credible interval 0.26 to 0.34) [24]. 
The results also showed that venlafaxine and mirtazap-
ine were some of the most effective antidepressants for 
reducing depressive symptoms (odds ratio (OR) 1.89, 
95% credible interval 1.64 to 2.20, and OR 1.78, 95% cred-
ible interval 1.61 to 1.96) [24]. However, neither serious 
nor non-serious adverse events were assessed. Instead, 
the authors assessed lack of ‘acceptability’ (treatment 
discontinuation measured by the proportion of partici-
pants who withdrew for any reason) and the proportion 
of participants who dropped out early because of adverse 
effects [24]. Such data on study withdrawals as surrogate 
markers for harms should, however, be interpreted with 
caution due to difficulty attributing reasons for discon-
tinuation, pressures on investigators to reduce the num-
ber of withdrawals, incentives of paid participants, and 
unblinding that often precedes decisions to withdraw 
[27].

Since the effects of venlafaxine and mirtazapine on 
depressive symptoms and quality of life have been 
assessed recently [24, 28], we aim to assess the risks of 
adverse events with venlafaxine and mirtazapine for 
major depressive disorder in adults including both pub-
lished and unpublished data in two separate systematic 
reviews. Our systematic reviews will take risks of bias 
(systematic errors), play of chance (random errors), and 
certainty of the evidence into consideration. The system-
atic reviews will be conducted as part of a larger project 
investigating the beneficial and harmful effects of all 
antidepressants for major depressive disorder [29]. In 
addition to these systematic reviews, we will also pub-
lish separate systematic reviews for selective serotonin 
reuptake inhibitors, duloxetine [30], and tricyclic antide-
pressants [31]. These systematic reviews will ultimately 
provide data for a systematic review investigating the 
effects of all antidepressants for major depressive disor-
der [29]. This will make it possible to assess the effects of 
all antidepressants together, of different groups of antide-
pressants, and of all individual antidepressants. We chose 

to publish the present protocol and systematic reviews 
separately to investigate the effects of venlafaxine and 
mirtazapine in more detail (i.e. more outcomes) [29].

Methods
The present protocol has been registered in the PROS-
PERO database (CRD42022315395) and is reported in 
accordance with the reporting guidance provided in the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis Protocols (PRISMA-P) statement [32, 33] 
(see checklist in Additional file 1).

In the following sections, we will cite the main protocol 
[29] when the methodology is identical.

Criteria for considering trials for this review
Types of trials
‘We will include randomised clinical trials irrespective of 
trial design, setting, publication status, publication year, 
and language. We will not include quasi-randomised tri-
als, cluster-randomised trials, or non-randomised stud-
ies.’ [29].

Types of participants
The participants will be adults (as defined by trialists) 
with a primary diagnosis of major depressive disorder 
as defined by standardised diagnostic criteria such as 
the Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition [1], the International Classification of 
Diseases, 10th Revision [34], or earlier versions of these 
diagnostic manuals. ‘Major depressive disorder must 
be the primary diagnosis, and we will consequently not 
include trials randomising participants with a primary 
somatic diagnosis and comorbid major depressive disor-
der. Participants will be included irrespective of sex and 
comorbidities. If a trial reports data where only a subset 
of participants is eligible (e.g. a combination of adoles-
cents and adults), we will only include those that fulfil 
our inclusion criteria, and it therefore requires that data 
can be obtained for that specific group’ [31].

Types of interventions
As experimental intervention, we will include venlafax-
ine or mirtazapine irrespective of dose and duration of 
administration. We will only include treatment arms that 
use doses within the licensed dose range.

As control intervention, we will include: ‘active placebo’ 
(a matching placebo that produces similar adverse effects 
to the experimental intervention, that may convince the 
participant and blinded outcome assessors that the par-
ticipants are receiving an ‘active’ intervention), placebo, 
or no intervention (e.g. ‘waiting-list’).
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Cointerventions
We will accept any co-intervention (e.g. other drug 
treatments or psychotherapy), if the co-intervention 
is planned to be delivered equally in the experimental 
and control groups. We will therefore also include trials 
where mirtazapine or venlafaxine is used as augmenta-
tion of a different antidepressant (if it is delivered in both 
the experimental group and the control group).

Outcome measures
Primary outcomes

1. The ‘proportion of participants with either a suicide 
or a suicide attempt (as defined by the trialists)’ [29].

2. The proportion of participants with one or more seri-
ous adverse events. ‘We will use the International 
Conference on Harmonisation of technical require-
ments for registration of pharmaceuticals for human 
use—Good Clinical Practice (ICH-GCP) definition 
of a serious adverse event, which is any untoward 
medical occurrence that resulted in death, was life-
threatening, required hospitalisation or prolonging 
of existing hospitalisation and resulted in persistent 
or significant disability or jeopardised the participant 
[35]. If the trialists do not use the ICH-GCP defini-
tion, we will include the data if the trialists use the 
term “serious adverse event”. If the trialists do not 
use the ICH-GCP definition nor use the term serious 
adverse event, then we will also include the data, if 
the event clearly fulfils the ICH-GCP definition for a 
serious adverse event. We will secondly assess each 
serious adverse event separately.’ [29].

3. The ‘proportion of participants with one or more 
non-serious adverse events (any adverse event not 
classified as serious). We will secondly assess each 
non-serious adverse event separately’ [29].

Exploratory outcomes

 1. ‘Depressive symptoms measured on the 17-item or 
21-item Hamilton Depression Rating Scale (HDRS) 
[29, 36]’. Where the 21-item scale is used, we will 
only include the data if the total score is only based 
on the first 17 items.

 2. Quality of life (any valid continuous scale, e.g. the 
EQ-5D [37]).

 3. All adverse events.
 4. Individual serious adverse events.
 5. Individual non-serious adverse events.
 6. Suicidal ideation (any valid continuous scale assess-

ing degree of suicidal ideation).
 7. Level of functioning (any valid continuous scale).

 8. ‘Depressive symptoms measured on the Mont-
gomery-Asberg Depression Rating Scale (MADRS) 
[38], the Beck’s Depression Inventory (BDI) [39], or 
the 6-item HDRS [29, 40]’.

 9. The proportion of participants with withdrawal 
symptoms (as defined by trialists).

 10. The proportion of participants that have guessed 
their treatment allocation.

Assessment time points
Short-term follow-up will be the assessment of primary 
interest. Short-term follow-up will be defined as the 
assessment closest to 3 months after randomisation (and 
maximum 5  months after randomisation). Long-term 
follow-up, defined as 6 months or more after randomisa-
tion, will be the assessment of secondary interest.

Search methods for identification of trials
Electronic searches
We will search the Cochrane Central Register of Con-
trolled Trials (CENTRAL), Medical Literature Analysis 
and Retrieval System Online (MEDLINE), Excerpta Med-
ica Database (EMBASE), Latin American and Caribbean 
Health Sciences Literature (LILACS), PsycINFO, Science 
Citation Index Expanded (SCI-EXPANDED), Social Sci-
ences Citation Index (SSCI), Chinese Biomedical Lit-
erature Database (CBM), China Network Knowledge 
Information (CNKI), Chinese Science Journal Database 
(VIP), Wafang Database, Conference Proceedings Cita-
tion Index—Science (CPCI-S), and Conference Pro-
ceedings Citation Index—Social Science & Humanities 
(CPCI-SSH) to identify relevant trials. ‘We will search 
all databases from their inception to the present. For 
a detailed search strategy for all electronic databases, 
see Additional file  2. The search strategies for the Chi-
nese databases will be given at review stage. Trials will 
be included irrespective of language, publication status, 
publication year, and publication type’ [29].

Searching other resources
We will check reference lists of relevant publications to 
identify other relevant randomised trials. We will email 
the authors of included trials to ask for unpublished ran-
domised trials. To identify unpublished trials, we will 
also search clinical trial registers (ClinicalTrials.gov and 
the ICTRP Search Portal [41]), websites of pharmaceuti-
cal companies, websites of U.S. Food and Drug Adminis-
tration (FDA), and European Medicines Agency (EMA). 
We will request FDA, EMA, and national medicines 
agencies to provide all publicly releasable information 
about relevant randomised clinical trials of venlafax-
ine and mirtazapine that were submitted for marketing 
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authorisation, including clinical study reports [27]. ‘Addi-
tionally, we will handsearch conference abstracts from 
psychiatry conferences for relevant trials. We will also 
include unpublished and grey literature trials if we iden-
tify these, and we will assess relevant retraction state-
ments and errata for the included trials’ [29].

Data collection and analysis
We will perform and report the review in accordance 
with the recommendations stated in the Cochrane 
Handbook for Systematic Reviews of Interventions [27]. 
Analyses will be performed using Stata (StataCorp LLC, 
College Station, TX, USA) [42] and Trial Sequential 
Analysis [43, 44].

Selection of trials
Two review authors will independently screen titles and 
abstracts. The two review authors will retrieve all relevant 
full-text study reports/publications and independently 
screen the full texts and record reasons for exclusion of 
the ineligible trials. The two review authors will resolve 
any disagreement through discussion, or, if needed, they 
will consult with a third author.

Data extraction and management
Two review authors will independently extract data from 
included trials. Any disagreements will be resolved by 
discussion with a third author. The two review authors 
will evaluate all available data (e.g. duplicate publica-
tions, companion papers) simultaneously to maximise 
data extraction and correct bias assessment. We will con-
tact the trial authors by email to obtain any additional 
data that may have been insufficiently reported in the 
publication.

Trial characteristics
We will extract the following data: risk of bias compo-
nents (as defined below), trial design (parallel, factorial, 
or crossover), number of intervention groups, length of 
follow-up, estimation of sample size, inclusion and exclu-
sion criteria, placebo washout period, risk of for-profit 
bias, registration number, and whether participants are 
asked to guess their treatment allocation.

Participant characteristics
We will extract the following data: number of ran-
domised participants, number of analysed participants 
for each outcome, number of participants lost to follow-
up/withdrawals/crossover, age range (mean and standard 
deviation), and sex ratio.

Intervention characteristics
We will extract the following data: dose and duration of 
the experimental intervention.

Control characteristics
We will extract the following data: type, dose, and dura-
tion of the control intervention.

Outcomes
All primary and exploratory outcomes will be extracted 
from each randomised clinical trial. We will identify 
if outcomes are incomplete or selectively reported 
according to the criteria described in the risk of bias 
assessment below [27].

Notes
We will search for information regarding industry 
funding of personal or academic activities for each 
trial author. We will judge a publication at high risk 
of for-profit bias if a trial is sponsored by the industry 
(including trials partly sponsored by the industry, e.g. if 
the trial drug was sponsored by a medical company), or 
if just one author has any affiliation to the industry. We 
will describe in the ‘characteristics of included studies’ 
table if outcome data were not reported in a usable way. 
Two review authors will independently transfer data 
into a Stata file [42]. Any disagreements will be resolved 
by internal discussion, or if needed, through discussion 
with a third author.

Assessment of risk of bias in the included trials
‘Our bias risk assessment will be based on the Cochrane 
Risk of Bias tool—version 2 (RoB 2) as recommended 
in the Cochrane Handbook of Systematic Reviews of 
Interventions [27]. We will evaluate the methodology in 
respect of the following bias domains:’ [29]

• Risk of bias arising from the randomisation process
• Risk of bias due to deviations from the intended 

interventions (effect of assignment to intervention)
• Risk of bias due to missing outcome data
• Risk of bias in measurement of the outcome
• Risk of bias in selection of the reported result

The overall assessment of risk of bias will be judged 
at low risk if all domains are assessed at low risk. If one 
or more domains are assessed at some concerns or high 
risk, the overall assessment will be judged at high risk.

‘We will assess the domains “missing outcome data”, 
“risk of bias in measurement of the outcome”, and “risk 
of bias in selection of the reported result” for each out-
come result. Thus, we can assess the bias risk for each 
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outcome assessed in addition to each trial. Our primary 
conclusions will be based on the results of our primary 
outcome results with overall low risk of bias. Both our 
primary and secondary results will be presented in the 
“Summary of Findings” tables.’ [29].

Differences between the protocol and the review
‘We will conduct the review according to this published 
protocol and report any deviations from it in the “differ-
ences between the protocol and the review” section of 
the systematic review.’ [29]

Measurement of treatment effect

Dichotomous outcomes ‘We will calculate risk ratios 
(RRs) with 95% confidence interval (CI) for dichoto-
mous outcomes, as well as the Trial Sequential Analysis-
adjusted CIs’ [29].

Continuous outcomes ‘We will calculate the mean dif-
ferences (MDs) and consider calculating the SMD with 
95% CI for continuous outcomes. We will also calculate 
Trial Sequential Analysis-adjusted CIs’ [29].

Dealing with missing data
We will use intention-to-treat data if provided by the 
trialists [45]. As the first option, we will contact all trial 
authors to request any relevant missing data for data 
extraction or assessment of risk of bias.

Dichotomous outcomes We will not impute missing 
values for any outcomes in our primary analysis. How-
ever, we will impute data in our sensitivity analyses (see 
below).

Continuous outcomes ‘We will primarily analyse scores 
assessed at single time points. If only changes from 
baseline scores are reported, we will analyse the results 
together with follow-up scores [27, 29]’. If standard devia-
tions (SDs) are not reported, we will, when possible, cal-
culate the SDs using trial data. We will use intention-to-
treat data where possible. We will not impute missing 
values for any outcomes in our primary analysis. How-
ever, we will impute data in our sensitivity analysis for 
continuous outcomes (see below).

Assessment of heterogeneity
‘We will primarily investigate forest plots to visu-
ally assess any sign of heterogeneity. We will secondly 
assess the presence of statistical heterogeneity by  chi2 
test (threshold P < 0.10) and measure the quantities of 

heterogeneity by the  I2 statistic [46, 47]. We will inves-
tigate potential heterogeneity through subgroup analy-
ses’ [29]. We may ultimately decide that a meta-analysis 
should be avoided due to heterogeneity [27].

Assessment of reporting biases
We will use funnel plots to assess reporting bias if ten or 
more trials are included in a meta-analysis. We will visu-
ally inspect funnel plots to assess the risk of small trial 
effects that could potentially reflect publication bias. We 
are aware of the limitations of a funnel plot (i.e. a fun-
nel plot assesses bias due to small sample size). From 
this information, we will assess possible risk of publica-
tion bias. ‘For dichotomous outcomes, we will test asym-
metry with the Harbord test [48] if τ2 is less than 0.1 and 
with the Rücker test if τ2 is more than 0.1. For continuous 
outcomes, we will use the regression asymmetry test [49] 
and the adjusted rank correlation [29, 50]’.

Unit of analysis issues
We will only include randomised clinical trials. We will 
only use data from the first period of trials with a crosso-
ver design [27, 51]. We will only include the relevant trial 
arms if multiple arms are reported in a single trial. If a 
trial has multiple relevant experimental groups, we will 
divide the number of events and sample size for the con-
trol group by the number of experimental groups for 
dichotomous data, and keep the main score for continu-
ous data [27]. In case of a factorial design trial, e.g. 2 × 2, 
the two groups receiving antidepressants will be consid-
ered experimental groups, while the two groups receiving 
‘active placebo’, placebo, or no intervention will be con-
sidered control groups.

Data synthesis

Meta‑analysis We will use the statistical software Stata 
to analyse data [42]. We will assess the intervention 
effects with both random-effects model meta-analyses 
(Hartung–Knapp–Sidik–Jonkman) [52] and fixed-effect 
model meta-analyses (Mantel–Haenszel for dichotomous 
outcomes and inverse variance for continuous outcomes) 
and report both results [27, 53]. We will primarily report 
the most conservative results (highest P‑value) and use 
the less conservative results as a sensitivity analysis [54]. 
We assess a total of three primary outcomes, and we will 
therefore consider a P-value of 0.025 or less as the thresh-
old for statistical significance [54]. We will investigate 
possible heterogeneity through subgroup analyses. We 
will use our eight-step procedure to assess if the thresh-
olds for significance are crossed [29, 54]. This eight-step 
procedure consists of the following steps: (1) obtain the 
95% confidence intervals and the P-values from both 
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fixed-effect and random-effects meta-analyses and report 
the most conservative results as the primary result; (2) 
use subgroup analyses and sensitivity analyses (see step 
6) to explore the reasons for substantial statistical hetero-
geneity; (3) adjust the thresholds for significance accord-
ing to the number of primary outcomes to take account 
of problems with multiplicity (we will also adjust for 
secondary outcomes); (4) calculate required information 
sizes (≈ the a priori required number of participants for a 
meta-analysis to be conclusive) for all outcomes and ana-
lyse each outcome with Trial Sequential Analysis. Report 
whether the trial sequential monitoring boundaries for 
benefit, harm, or futility are crossed; (5) calculate Bayes 
factors for all primary outcomes; (6) use subgroup analy-
ses and sensitivity analyses to assess the potential impact 
of bias on the review results; (7) assess the risk of publi-
cation bias; and (8) assess the clinical significance of the 
statistically significant review results [54].

Trial Sequential Analysis ‘Traditional meta-analysis 
runs the risk of random errors due to sparse data and 
repetitive testing of accumulating data when updating 
reviews. We wish to control the risks of type I and type 
II errors’ [29]. We will perform Trial Sequential Analysis 
on the primary outcomes to calculate the required infor-
mation size (i.e. the number of participants needed in a 
meta-analysis to confirm or reject a specific intervention 
effect) and the cumulative Z-curve’s breach of relevant 
trial sequential monitoring boundaries [43, 44, 55–61]. 
For dichotomous outcomes, we will estimate the required 
information size based on the observed proportion of 
participants with an outcome in the control group (the 
cumulative proportion of participants with an event in 
the control groups relative to all participants in the con-
trol groups), a relative risk reduction or a relative risk 
increase of 20%, an alpha of 2.5% for all our outcomes, a 
beta of 10%, and the observed diversity (which is calcu-
lated based on the available trial results [44, 54]). A more 
detailed description of Trial Sequential Analysis can be 
found in the manual [44] and at http:// www. ctu. dk/ tsa/.

Subgroup analyses
We will perform the following subgroup analyses when 
analysing the primary outcomes (suicides or suicides 
attempts, serious adverse events, and non-serious 
adverse events).

• Trials at high risk of bias compared to trials at low 
risk of bias

• Trials without for-profit bias compared to trials at 
unknown or known risk of for-profit bias [62]

• Type of comparator (‘active placebo’, placebo, no 
intervention)

• Type of definition used for serious adverse events. 
This may be the ICH-GCP definition, the term ‘seri-
ous adverse events’, or data that clearly fulfils the 
ICH-GCP definition but is not referred to by the 
above-mentioned definitions

• Type of diagnostic criteria (operationalised criteria 
versus non-operationalised criteria)

• Trials using a placebo washout period compared to 
trials without a placebo washout

• Trials including participants who have used antide-
pressants within the last 6 months compared to tri-
als excluding participants who have used antidepres-
sants within the last six months

• Unpublished trials versus published trials

We will use the formal test for subgroup interactions in 
Stata [42].

Sensitivity analyses
To assess the potential impact of the missing data for 
dichotomous outcomes, we will perform the two follow-
ing sensitivity analyses on the primary outcomes:

‘Best–worst‑case’ scenario: We will assume that all 
participants lost to follow‑up in the antidepressant 
group had no serious adverse events, had no suicides 
or suicide attempts, and had no non‑serious adverse 
events, and that all those participants lost to follow‑
up in the control group had a serious adverse event, 
died by suicide or had a suicide attempt, and had a 
non‑serious adverse event.
‘Worst‑best‑case’ scenario: We will assume that all 
participants lost to follow‑up in the antidepressant 
group had a serious adverse event, died by suicide 
or had a suicide attempt, and had a non‑serious 
adverse event, and that all those participants lost 
to follow‑up in the control group had no serious 
adverse events, had no suicides or suicide attempts, 
and had no non‑serious adverse events.

We will present results of both scenarios in our review. 
To assess the potential impact of missing SDs for contin-
uous outcomes, we will perform the following sensitivity 
analysis:

‘Where SDs are missing and it is not possible to cal-
culate them, we will impute SDs from trials with 
similar populations and low risk of bias. If we find no 
such trials, we will impute SDs from trials with a sim-
ilar population. As the final option, we will impute 
the mean SD from all included trials’ [29].

http://www.ctu.dk/tsa/
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‘We will present results of this scenario in our review. 
Other post hoc sensitivity analyses might be war-
ranted if unexpected clinical or statistical heteroge-
neity is identified during the analysis of the review 
results [29, 54]’.

Summary of findings table
We will create a summary of findings table for each pri-
mary outcome (suicides or suicide attempts, serious 
adverse events, and non-serious adverse events). We 
will use the Grading of Recommendations, Assessment, 
Development and Evaluations (GRADE) considerations 
(bias risk, heterogeneity, imprecision, indirectness, and 
publication bias) to assess the certainty of the body of 
evidence [54, 63–65]. We will assess imprecision using 
Trial Sequential Analysis [54], following the recommen-
dations of Juul et  al. and Korang et  al. [66, 67]. We will 
justify all decisions to downgrade the certainty of evi-
dence with comments in the footnotes. When interpret-
ing our results, we will consider the impact of trial quality 
upon the analysis and outcomes.

Discussion
This protocol will assess the risks of adverse events with 
venlafaxine and mirtazapine versus ‘active placebo’, pla-
cebo, or no intervention in two separate systematic 
reviews of adults with major depressive disorder. The pri-
mary outcome will be suicides or suicide attempts, seri-
ous adverse events, and non-serious adverse events.

Our protocol has several strengths. The predefined 
methodology is based on Cochrane methodology [27], 
Keus et  al. [68], our eight-step assessment suggested by 
Jakobsen et  al. [54], Trial Sequential Analysis [43], and 
GRADE assessment [63–65]. Thus, this protocol consid-
ers the risk of random and systematic errors as well as 
external validity, heterogeneity, and publication bias [54]. 
Moreover, we will include data from both unpublished 
and published trials as well as clinical study reports, 
which should facilitate a fairer comparison of beneficial 
and harmful effects [27].

Our protocol also has limitations. There are sev-
eral comparisons which increases the risks of type 1 
errors. We have adjusted the thresholds for significance 
according to the number of primary outcomes, but we 
have not adjusted it according to the total number of 
comparisons, including subgroup analyses and sen-
sitivity analyses. We expect inadequate reporting of 
adverse events and effects in the included trials, which 
will increase the risk of underestimating harmful effects 
[27]. We also expect challenges with obtaining data 
when requesting unpublished randomised trials from 
regulatory authorities and pharmaceutical companies. 

Finally, we expect short treatment and follow-up peri-
ods which may not accurately mimic how antidepres-
sants are used in clinical practice [69, 70].

Although venlafaxine and mirtazapine have previ-
ously been investigated in systematic reviews, the 
previous reviews were inadequate due to the lack of 
systematic assessments of adverse events and effects. 
Therefore, there is a need for a systematic review 
assessing the risks of adverse events with venlafaxine 
and mirtazapine compared with ‘active placebo’, pla-
cebo, or no intervention in treatment of adults with 
major depressive disorder. The reviews will ultimately 
inform best practice in the treatment of major depres-
sive disorder.
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