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Abstract

Objective: To compare the efficacy and discontinuation of augmentation agents in adult patients
with treatment-resistant depression (TRD). We conducted a systematic review and network meta-
analyses (NMA) to combine direct and indirect comparisons of augmentation agents.

Methods: We included randomized controlled trials comparing one active drug with another
or with placebo following a treatment course up to 24 weeks. Nineteen agents were included:
stimulants, atypical antipsychotics, thyroid hormones, antidepressants, and mood stabilizers. Data
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for response/remission and all-cause discontinuation rates were analyzed. We estimated effect-size
by relative risk using pairwise and NMA with random-effects model.

Results: A total of 65 studies (A= 12,415) with 19 augmentation agents were included in the
NMA. Our findings from the NMA for response rates, compared to placebo, were significant for:
liothyronine, nortriptyline, aripiprazole, brexpiprazole, quetiapine, lithium, modafinil, olanzapine
(fluoxetine), cariprazine, and lisdexamfetamine. For remission rates, compared to placebo, were
significant for: thyroid hormone(T4), aripiprazole, brexpiprazole, risperidone, quetiapine, and
olanzapine (fluoxetine). Compared to placebo, ziprasidone, mirtazapine, and cariprazine had
statistically significant higher discontinuation rates. Overall, 24% studies were rated as having
low risk of bias (RoB), 63% had moderate RoB and 13% had high RoB.

Limitations: Heterogeneity in TRD definitions, variable trial duration and methodological
clinical design of older studies and small number of trials per comparisons.

Conclusions: This NMA suggests a superiority of the regulatory approved adjunctive atypical
antipsychotics, thyroid hormones, dopamine compounds (modafinil and lisdexamfetamine) and
lithium. Acceptability was lower with ziprasidone, mirtazapine, and cariprazine. Further research
and head-to-head studies should be considered to strengthen the best available options for TRD.
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Introduction

Despite advances in pharmacological and non-pharmacological treatments for depression,
strategies to improve treatment-resistant depression (TRD) continue to be inadequate,
leading to poor outcomes and functional impairment (Fava, 2003; Fekadu et al., 2009;
Malhi et al., 2005). Despite more than 25 FDA approved medications for major

depressive disorder (MDD), TRD continues to be highly prevalent, with more than 30%

of patients failing to achieve remission despite an adequate pharmacotherapeutic trial
(Berlim and Turecki, 2007b; Rush et al., 2006). Current treatment guidelines recommend
augmentation strategies after failure of two antidepressants or partial response with a
primary antidepressant (Kennedy et al., 2016). However, consensus has not yet been
established regarding an integrated definition for TRD (i.e. after trial of one or two
antidepressant of same or different classes) (Berlim and Turecki, 2007a). Moreover, there
has been a lack of consistency with recommendations for augmentation strategy in MDD
not/partially responsive to first-line antidepressants (Mclntyre et al., 2014). According

to the Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines and
American Psychiatric Association Practice guidelines, atypical antipsychotics (AA) have
been reported as an effective augmentation strategy to antidepressants. Among other agents,
mood stabilizers, combination of antidepressants, use of stimulants, thyroid hormones, and
ketamine have been investigated (Gelenberg et al., 2010; Kennedy et al., 2016). Previous
meta-analyses have shown evidence for the use of AAs, lithium, ketamine and esketamine
(Carter et al., 2020; Strawbridge et al., 2019; VVazquez et al., 2021; Zhou et al., 2015).
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Network meta-analysis (NMA) is a promising statistical method which allows to synthetize
information from different clinical trials by combining direct and indirect evidence in

the absence of head-to-head treatment comparisons. As compared to conventional meta
analytical approaches; NMA vyield estimates of the intervention compared to all others, using
a higher degree of precision by rank probabilities which can have important implications

for treatment decisions in clinical practice (Cipriani et al., 2013; Mavridis et al., 2015;
Salanti, 2012). Previous studies utilizing NMA approaches have suggested the use of

AAs (Zhou et al., 2015; Carter et al., 2020) as augmentation agents, although number of
included trials and agents have varied across studies due to different inclusion criteria.
Head-to-head trials comparing augmentation strategies in different phases of illness (acute
versus maintenance), different treatment-resistant staging models, dose-response, and non-
pharmacological interventions are needed. Carter et al. recently conducted a systematic
review and NMA of pharmacological and psychological augmentation interventions for
TRD (defined as two adequate treatments in current episode), however, no psychological
trial could be included due to the absence of a common comparator (Carter et al., 2020).
There are still controversies surrounding the relative efficacy of different augmentation
agents [mood stabilizers (lithium, lamotrigine), thyroid hormones, or stimulants] in the daily
clinical practice. Recent systematic reviews support the use of dopaminergic compounds
(stimulants and stimulants-like compounds) both for unipolar and bipolar depression
(Mclntyre et al., 2017; Nunez et al., 2020; Szmulewicz et al., 2017). A comprehensive
review comparing multiple interventions in a more diverse patient population would help
provide important information to clinicians, especially for TRD patients who have failed one
or more antidepressants. Therefore, we conducted an updated systematic review and NMA
to appraise the efficacy and safety of augmentation agents in adult patients with unipolar
TRD with the aim to improve clarity of pharmacological augmentation recommendations for
TRD.

2. Methods

2.1

Our systematic review and NMA is reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement guidelines.

Data sources and search

A comprehensive search of several databases from each database’s inception to May 29th of
2020, any language, was conducted. The databases included Ovid MEDLINE(R) and Epub
Ahead of Print, In-Process & Other Non-Indexed Citations, and Daily, Ovid EMBASE, Ovid
Cochrane Central Register of Controlled Trials, Ovid Cochrane Database of Systematic
Reviews, Ovid PsycINFO, and Scopus. The search strategy was designed and conducted by
an experienced librarian (LJP) with input from the study investigator. Controlled vocabulary
supplemented with keywords (e.g. “major depression”, “refractory depression”, “response”,
“remission”, “depression scores”, “affective disorders”, “augmentation treatments,) was
used to identify the potential eligible studies. Search was performed focused on articles
with English language. Search was limited to human studies and included randomized
controlled trials (RCTs) which compared one active drug with another or placebo following

an augmentation treatment course of up to 24 weeks and assessed change in severity
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of depressive symptoms. We included the following agents for augmentation treatments:
stimulants/dopaminergic compounds (lisdexamfetamine, dextroamphetamine/amphetamine;
methylphenidate; pramipexole; modafinil/armodafinil); thyroid hormones [specifically
triiodothyronine (T3), levothyroxine (T4)], mood stabilizers (lithium, lamotrigine), atypical
antipsychotics (olanzapine/olanzapine(fluoxetine), aripiprazole, brexpiprazole, quetiaping,
risperidone, cariprazine, ziprasidone), antidepressants (mirtazapine, bupropion, venlafaxine
nortriptyline, amitriptyline) and buspirone (a serotonin 5-HT1A partial agonist). We
excluded case reports, longitudinal studies or conference abstracts or studies which included
participants with bipolar disorder and non-resistant depression.

A manual search of references was performed in the included studies to identify additional
studies. The actual strategy listing all search terms used and how they are combined is
available in the Appendix 1, Table 1.

2.2. Study selection and eligibility criteria

Two reviewers, (NAN, MP) working independently, screened the titles and abstracts of
potentially eligible articles. Subsequently, the full texts of eligible articles were reviewed
separately by the same two reviewers. The study’s inclusion criteria were the following:

(1) Adult MDD patients (18-65 years of age) refractory to one or more antidepressant
therapies at an adequate dose; (2) RCTs; (3) Interventional studies evaluating the use of
augmentation treatments; (4) Studies reporting outcome data on response or remission rates
and all-cause discontinuation rates if available (details in the outcome measure section); (5)
Articles published in English.

Exclusion criteria were: (1) Studies that evaluated only bipolar patients or MDD with
psychatic features; patients with post-partum depression or prenatal depression or with
serious medical illnesses; (2) Narrative reviews, letters or editorials; (3) Case series, case
reports or conference abstracts; (4) Non-interventional or observational study design as well
as prospective or non-randomized open label studies; (5) Multiple reports from the same
data set (only the original research studies were included to prevent duplication of the data
set).

Most studies had a study duration of 4 weeks or longer, however, we also included studies
with a shorter duration (< 4 weeks) for lithium and thyroid as there is data suggesting faster
efficacy for these two agents.

If a study included patients with both unipolar and bipolar disorders or psychotic depression,
we included the study if data was available for patients with non-psychotic unipolar
depression.

2.3. Data collection and risk of bias assessment

Data were extracted independently by three review authors (NAN, BJ, and MP) according
to inclusion criteria. Any discrepancies were resolved by discussion and consensus by

the group of investigators and the senior author (BS). The methodological quality of the
RCTs was assessed using the Cochrane collaboration’s Risk Interventions Risk of Bias
Tool (Higgins et al., 2011) reporting each of its five domains (adequate randomization and
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allocation, blinding, loss to follow-up, selective reporting, and other sources of potential
bias) into a low risk of bias, high risk of bias, or unclear risk of bias. Additionally, studies
domains were classified by a low, unclear and high risk of bias leading to an overall study
level risk of bias (Higgins et al., 2011, 2019). For multiple treatment groups, we merged
treatment groups into one when these groups used different doses of the same medication
(Higgins et al., 2011). Similar to a previous study (Lorentzen et al., 2020), we interpreted the
dose of 80 mg/day in the study by Fang et al. (2011) for thyroid hormones as T4.

We examined the publication bias by examining a symmetry of the funnel plot of the trials
using Eggers tests and regression asymmetry tests (Begg and Mazumdar, 1994; Egger et al.,
1997). In case of asymmetry we applied the trim and fill method for all outcome measures
(Begg and Mazumdar, 1994).

2.4. Outcomes measures

Dichotomous data for response/remission and all cause discontinuation rates were analyzed.
The primary outcome was response rates [(defined as a decrease of = 50% of the validated
behavioral scales for depression (e.g. HAMD or MADRS)]. Secondary outcomes included:
remission rates, defined as a score below <10 for the MADRS or <7 on the HAMD or as per
the study, and all cause discontinuation rates calculated for the patients who discontinued the
trial. We elected to use all cause discontinuation (proportion of patients who discontinued
due to side effects) as measure of overall acceptability considering that data was not widely
available for all studies.

2.5. Statistical analyses

An NMA was conducted based on a multi treatment random-effects frequentist NMA for

all comparisons within the trials. We estimated effect sizes by relative ratio (RR) with 95%
ClI for binary outcomes. Pairwise meta-analyses were conducted using the Der-Simonian
and Laird random effects model (DerSimonian and Laird, 1986). To visualize the network
geometry a network plot was produced. We created league tables to display the outcome
(remission/response/all cause discontinuation) for all pair-wise comparisons of studied
pharmacological agents. We used P-scores to rank pharmacological agents based on the
studied outcome. For remission and response rates, P scores ranged from 0 to 1, with a lower
P score indicating a favorable outcome compared to placebo. For all cause discontinuation,
higher P scores were associated with lower discontinuation risk compared to placebo.

Heterogeneity between the studies was assessed using the 12 statistic (Higgins et al., 2003).
The 12 statistic measures the percentage of variability that cannot be attributed to random
error. A value of 12 = 0% to 50% was considered as low heterogeneity; 50% to 75% as
moderate heterogeneity; and 75% to 90% as high heterogeneity. We produced a network
plot by integrating all the randomized pharmacological treatments. Inconsistency between
findings from pairwise meta-analyses (direct evidence) and NMA (indirect evidence) was
evaluated by chi? test using the “netheat”function (Krahn et al 2013) (Appendix 1, Table 2).

All the statistical analyses were conducted using the “meta” (version 4.9.6) “metafor”
(version 2.1.0) and “netmeta” (version 0.9-7) packages of the R software for statistical
computing (version 3.6.1) in R (R Core Team, 2019; Schwarzer, 2007; Team R, 2016;
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Viechtbauer, 2010). For statistical significance we used a p <0.05 and 95% CI not containing
1 were considered statistical significant. Meta-analysis code is provided in Appendix 2.

3. Results

A total of 6322 records were retrieved of which 69 studies were included (Fig. 1). To
visualize the network geometry a network plot was produced (Fig. 2). Table 1 contains
details of the trial characteristics: Nine studies (/= 1450) examined head to head drugs
(Bauer et al., 2013; Cheon et al., 2017; Dorée et al., 2007; Dunner et al., 2007; Nierenberg
et al., 2006; Raeisi et al., 2006; Schindler and Anghelescu, 2007; Shahal et al., 1996; Trivedi
et al., 2006) with a treatment duration of up to 12 weeks. Fifty one studies (52 cohorts)
evaluated medications in comparison to placebo (Abolfazli et al., 2011; Appelberg et al.,
2001; Barbee et al., 2011; Barbosa et al., 2003; Bauer et al., 2009; Baumann et al., 1996;
Berman et al., 2007; Browne et al., 1990Carpenter et al., 2002; Chaput et al., 2008; Corrigan
et al., 2000; Corya et al., 2006; Cusin et al., 2013; DeBattista et al., 2003; Dunlop et al.,
2007; Durgam et al., 2016; Earley et al., 2018; El-Khalili et al., 2010; Fava et al., 2018,
2012, 2005; Gitlin et al., 1987; GlaxoSmithKline, 2009; Gulrez et al., 2012; Han et al.,
2015; Heninger et al., 1983; Kamijima et al., 2013; Katona et al., 1995; Keitner et al.,

2009; Kessler et al., 2018; Landén et al., 1998; Madhoo et al., 2014; Mahmoud et al., 2007;
Marcus et al., 2008; Mclintyre et al., 2007; Nierenberg et al., 2003; Normann et al., 2002;
Papakostas et al., 2015; Patkar et al., 2006; Berman et al., 2009; Ravindran et al., 2008;
Reeves et al., 2008; Richards et al., 2016; Santos et al., 2008; Schopf et al., 1989; Stein and
Bernadt, 1993; Thase et al., 2007, 2015b, 2015a; Trivedi et al., 2013; Zusky et al., 1988)
with a sample size of /V=10,701, and the treatment duration ranging from 48 hours—16
weeks; and 9 studies were multi-arm studies (Fang et al., 2011; Franco-Chaves et al., 2013;
Joffe et al., 1993; Joffe and Singer, 1990, 2006; Shelton et al., 2001; Shelton et al., 2005;
Yoshimura et al., 2014, 2012) with a sample size of (V= 972), and treatment duration of 2-8
weeks.

Primary analyses initially constituted comparisons of direct effect (response, remission, and
discontinuation) for each pharmacological class compared with placebo (Appendix 3, Fig.
la—c).

For response rates, 65 studies included data on 19 treatments [medications (N = 7669)
and placebo (V= 4746)] comprising: 7 AAs (aripiprazole, n= 1147; brexpiprazole, n

= 599; cariprazine, 7= 963; olanzapine/olanzapine (fluoxetine) 7= 668; quetiapine, n
= 909; risperidone, 7= 262 and ziprasidone, n= 71), 2 mood stabilizers (lithium, n=
469; lamotrigine, n = 115), buspirone (r7=441), 3 antidepressants; (bupropion, 1= 492;
mirtazapine, n = 225; nortriptyline, n= 23), 4 dopaminergic compounds (pramipexole,
n=147; lisdexamfetamine, 7= 568; modafinil, 7= 284; and methylphenidate, 7=
103), and thyroid hormones (T3, n=114; T4, n=69). In order of decreasing efficacy,
T3, nortriptyline, aripiprazole, brexpiprazole, quetiapine, lithium, modafinil, olanzapine
(fluoxetine), cariprazine and lisdexamfetamine were statistically significant compared to
placebo, with RRs ranging from 1.18 (1.03-1.37) for lisdexamfetamine to 1.90 (1.16-
3.11) for T3. Heterogeneity (12=9.8%, p = 0.541) or inconsistency (o= 0.085) were not
statistically significant. Two studies (Barbosa et al., 2003; Carpenter et al., 2002) had

J Affect Disord. Author manuscript; available in PMC 2022 July 27.
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included patients with MDD (n=38) and bipolar-11 disorder (n=11), without providing
separate outcomes for MDD patients. We performed a sensitivty analysis by excluding one
study and both studies respectively, to assess the outcomes. Overall, the findings remain
fairly consistent with the main results (Appendix 3. Fig. 2 a & b).

In a sub-analysis, we reviewed lithium augmentation response rates of 7 included studies
which were of < 3 weeks of duration. Lithium showed a significantly higher response

rate than placebo (RR=2.43, 95% CI:1.45-4.07, p<0.0007) in this subset (Appendix 3,

Fig. 3). In a post-hoc subanalysis, just like lithium, we investigated thyroid augmentation
response rates of three short-duration studies (< 3 weeks). The response rate with thyroid
augmentation was not statistically significant compared to placebo (RR=1.79; 0.48- 6.67).

In terms of remission rates, 39 studies (40 cohorts) which included 19 treatments
[medications (N =6279) and placebo (N = 3965)] comprised: 7 AAs (aripiprazole, n=
1123; brexpiprazole, n=599; cariprazine, n= 963; olanzapine/olanzapine (fluoxetine), n=
658; quetiapine, 7= 667; risperidone, 7= 250 and ziprasidone, 7= 71), 2 mood stabilizers
(lithium, 7= 106; lamotrigine, n= 30), 3 antidepressants (bupropion, /7= 326; mirtazapine, n
= 225; nortriptyline, n=23), buspirone (/7= 332), 4 dopaminergic compounds (pramipexole,
n=43; lisdexamfetamine, 7= 497; modafinil, 7= 215; and methylphenidate, /7= 30),

and thyroid hormones (T3, 7= 73 and T4, n=48). In order of efficacy, T4, aripiprazole,
risperidone, quetiapine, olanzapine(fluoxetine), brexpiprazole were statistically significant
compared to placebo with RRs ranging from 1.44 (1.00-2.08) for brexpiprazole to 1.91
(1.04-3.52) for T4. Heterogeneity (12=2.4%, p= 0.473) or inconsistency (p = 0.306) were
not statistically significant.

While examining all cause discontinuation, 53 studies (54 cohorts) which included 17
treatments were assessed [medications (A= 7223) and placebo (V= 4617)] with an overall
of n= 1642 events comprising: 7 AAs (aripiprazole, n=123; brexpiprazole, n= 22;
cariprazine, n= 93; olanzapine(fluoxetine) n = 156; quetiapine, 7= 177; risperidone, n

= 47 and ziprasidone, 1= 10), 2 mood stabilizers (lithium, 7= 79; lamotrigine, n=

27), 2 antidepressants (bupropion, 7= 102; mirtazapine, 1= 51), buspirone (7= 69), 4
dopaminergic compounds (pramipexole, /7= 10; lisdexamfetamine, 7= 89; modafinil, 7=
37; methylphenidate, 7= 14), and thyroid hormones (T4, n = 3). Discontinuation data was
not available for nortriptyline. Discontinuation rates were significantly higher compared to
placebo for ziprasidone (RR=20.12, 95% CI 1.17-344.58), mirtazapine (RR=4.12, 95%
Cl, 1.97-8.63), and cariprazine (RR=1.72 (95% CI 1.09-2.73). Heterogeneity was not
statistically significant (12=17.3%, p= 0.251) or inconsistency (o = 0.167).

In Tables 2a—2c¢ we have synthetized the network of eligible comparisons for the measured
outcomes represented by league tables.

3.1. Quality assessment and publication bias

The RoB assessment based on review authors’ judgements about each risk of bias item was
determined. Overall, 15 (24%) studies were rated as having low risk of RoB, 40 (63%) had
moderate RoB and 8 (13%) had high RoB (Appendix 4, Fig. 1). No indication of publication
bias was found for all the outcomes (p-value >0.05) (Appendix 4, Fig. 2).
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4. Discussion

This NMA of 19 agents showed that several pharmacotherapeutic agents are efficacious

as adjunctive treatments for TRD. Our findings further strengthen the results from

previous studies (Carter et al., 2020; Strawbridge et al., 2019; Vazquez et al., 2021;

Zhou et al., 2015) and adds to the current evidence as it includes other agents

such as AAs (brexpiprazole, cariprazine, ziprasidone), antidepressants (nortriptyline,
mirtazapine), dopaminergic compounds (pramipexole, lisdexamfetamine, methylphenidate,
and modafinil), and thyroid hormones. We found that T3, nortriptyline, aripiprazole,
brexpiprazole, lithium, quetiapine, modafinil, olanzapine (fluoxetine), cariprazine and,
lisdexamfetamine were more efficacious compared to placebo. Regarding all cause
discontinuation, significant findings were found for ziprasidone, mirtazapine, and
cariprazine compared to placebo. Similar to a previous NMA by Zhou et al. (2015), we did
not include an open-label pilot study (Dunner et al., 2007) in the main analysis. However,
as a post-hoc analysis, when we included the study by Dunner et al, the RR for ziprasidone
response rate, remission rate, and discontinuation rate were 1.80 (1.06-3.08), 1.27 (0.81—
2.00), and 2.53 (1.07, 5.98), respectively.

Our data support current pharmacological augmentation recommendations from several
treatment guidelines for depression which recommend the use of AAs as first line
agents, specifically the use of aripiprazole and quetiapine (Kennedy et al., 2016; NICE,
2010; Seshadri et al., 2021). The use of augmentation with AAs has been supported

by many clinical studies for aripiprazole,(Berman et al., 2007; Marcus et al., 2008)
olanzapine+fluoxetine (Corya et al., 2006; Shelton et al., 2010; Shelton and Papakostas,
2008; Thase et al., 2007), quetiapine (El-Khalili et al., 2010; Mclntyre et al., 2007)) and
risperidone (Keitner et al., 2009; Mahmoud et al., 2007). Additionally previous studies
emphasize the use of these agents as a pivotal point to overcome treatment resistance
(Nelson and Papakostas, 2009; Rafeyan et al., 2020).

Our study provides evidence for brexpiprazole and cariprazine as efficacious augmentation
agents in TRD as well. Brexpiprazole, was FDA approved as an adjunctive treatment to oral
antidepressants in MDD based on 3 trials which showed a significant reduction in depressive
symptoms (Fava et al., 2016; Thase et al., 2015a; Thase et al., 2015b). Similarly, cariprazine
currently FDA approved for treatment of schizophrenia and bipolar-type | disorder has been
studied as an adjunctive agent for MDD showed a significant reduction in MADRS scores

at week 8 compared to placebo (Durgam et al., 2016; Earley et al., 2018). Brexpiprazole
trials were of slightly shorter duration compared to cariprazine (6 and 8 weeks respectively).
There is a need for long term maintenance trials for these agents.

Avripiprazole and quetiapine are the two most studied AAs. Aripiprazole as an augmentation
agent (mean dose,10.68 £ 3.1 mg/day) showed significant benefit and had low
discontinuation rates, which aligns with previous studies (Seshadri et al., 2021; Strawbridge
et al., 2019). In addition, quetiapine (mean dose,156.74 + 97.6 mg/day) showed significant
benefits for both response and remission rates compared to placebo, which is in accordance
with current clinical recommendations for augmentation strategies for MDD (Cleare et

al., 2015; Kennedy et al., 2016). Similar to Spielmans et al’s meta-analysis (Spielmans

J Affect Disord. Author manuscript; available in PMC 2022 July 27.
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et al., 2016), we found that the olanzapine augmentation of SSRIs (primarily fluoxetine)
(mean dose 8.5 mg/day+ 3.9) had a higher remission rate compared to placebo/SSRI.

Our results examining mood stabilizers suggested that lithium in combination with TCAsS,
SSRiIs, or other antidepressants, dose range between 300 and 1200 mg, and duration
between 1 and 12 weeks appears to be more effective than placebo. Prior studies have
suggested a rapid onset of lithium’s therapeutic effects for depression despite variability
in lithium dosages, population heterogeneity, and treatment durations among the studies.
Therefore, in a subanalysis, that included 7 lithium augmentation studies of short duration
(<3 weeks), lithium’s response rate was significant compared to placebo (RR=2.43; 1.45
-4.07). However, we should acknowledge that remission rates were not significant compared
to placebo. Our results are consistent with previous NICE guidelines which showed a
significantly better response rates but not remission rates (NICE, 2010). Importantly, these
data provide further evidence of lithium’s antidepressant efficacy which is consistent with
the results of a recent meta-analysis (Vazquez et al., 2021). This is also congruent with
current recommendations for augmentation in patients with unipolar TRD by the World
Federation of Societies of Biological Psychiatry Task Force which considers lithium as
first-line agent and aripiprazole and quetiapine as alternatives (Grunze et al., 2018).

Our results showed that lamotrigine (100-400 mg daily dose) has limited efficacy compared
to placebo. The lower efficacy of lamotrigine could be due to differences in the trial design,
high placebo response rates, variations in mean doses, and dose titration regimens. In some
studies, lamotrigine was administered for only 4 weeks, which may have been inadequate
time to reach a response state. Lastly, we should also acknowledge the inconclusive evidence
between association of lamotrigine serum levels and response which could contribute to
inadequate therapeutic levels (Kumar et al., 2021).

Despite decades of presence of thyroid hormones amongst the affective disorders’
pharmacopeia, clinical recommendations have varied (Gelenberg et al., 2010; Kennedy

et al., 2016). Thyroid hormones have shown evidence of antidepressant acceleration,
particularly in women, as well as an effective augmentation strategy (Altshuler et al., 2001).
Our results are in concordance with a previous NMA (Zhou et al., 2015) showing efficacy
of thyroid hormones as an augmentation agent and in contrast to Lorentzen and colleagues
who reported negative findings for the use of thyroid hormones in unipolar TRD (Lorentzen
et al., 2020). In our study, we showed T3 to be significantly more effective than placebo
and comparable to lithium. Nevertheless, in a post-hoc sub-analysis of only three short-term
studies (<3 weeks) we found that response rates were not significant as compared to placebo
(RR=1.79; 0.48-6.67). Plausible explanation for differences between our study and studies
in the thyroid literature could be due to the difference in study population, study design,
heterogeneity in TRD definitions and therapeutic dosages implemented in many of the
studies included in previous meta-analysis.

This NMA provides data regarding a potential benefit of lisdexamfetamine and modafinil,
mechanistically acting at vesicular monoamine transporter inhibition as well as dopamine
reuptake inhibition respectively to improve depressive symptomatology. The importance
of dopaminergic agents in depression has been suggested in both in unipolar and bipolar
depression (Mclntyre et al., 2017; Nunez et al., 2020; Szmulewicz et al., 2017) showing
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promising results as augmentation strategies. However, we should acknowledge that our
results emphasize an improvement on response rates not remission. Clinical guidelines such
as CANMAT suggest caution regarding the use of stimulant and stimulant like molecules
and based on previous meta-analysis (Goss et al., 2013; Kennedy et al., 2016) recommend
their utilization as second-third line adjunctive agents.

Our study has the following limitations: (a) We provided a single measure of all cause
discontinuation as a general reflection of drugs acceptability and safety outcomes and did
not include individualized side-effects associated to dropout rates due to data not being
widely available for all studies. (b) We did not include comparisons of non-pharmacological
treatments associated to augmentation strategies considering difficulties to standardize
comparisons; plausibly, this could have overestimated the effect of a single medication or
combination drug (c) Several studies comprised small sample sizes (e.g. thyroid hormones,
nortriptyline, lithium, and stimulants) and had short follow-up time. Additionally, we should
consider the possibility that reporting of side effects and dosing in the older trials (ie.
thyroid, lithium) was not optimal due to trial design methodology at that time. This

could contribute to wider confidence intervals and heterogeneity. (d) Different standards

of regulations in development of clinical trials may have influenced reporting on adverse
events or efficacy measures; (f) An overestimation of the results for the included studies
which could be attributable indeed to the natural course of illness could not be ignored;

(9) We did not include comparisons with NMDA antagonists, such as ketamine, since

those have been addressed in a previous NMA (Carter et al., 2020) and has much faster
action as compared to the conventional augmentation agents; (h) There was heterogeneity

in the definition of TRD in the included studies which precludes assuming a homogenous
population; (i) We cannot discount a dose-effect which could also contribute to sample
heterogeneity; (j) We included 3 studies which reportedly included bipolar disorders patients
however we tried to extract data for patients with unipolar depression where possible (one
study) and conducted a sensitivty analysis after excluding the two studies where independent
unipolar depression outcomes were not avilable. There may be a possibility that of some

of those unipolar patients may have developed psychosis in their longitudinal course of the
illness; (I) we defined TRD as failure of one or more antidepressants in the current episode
of depression for our study. However, this definition has been used in prior systematic
reviews and thus, the included patients could be less refractory than some other TRD studies
requiring two failed antidepressants. The results may vary for patients with a higher level of
treatment-refractoriness.

Additionally, we should consider some limitations inherent to NMAs. For example, while
conducting a NMA it allows to estimate effectiveness of different treatments in the

absence of direct comparison between trials (Cipriani et al., 2013), thus, issues regarding
inconsistency between either direct or indirect evidence could arise which was assessed

in our study and found to be noncontributing (Appendix 1, Table 2). Considering the
extensive and highly heterogenous studies which were conducted in the TRD population we
focussed on a strict inclusion and exclusion criteria aimed at a discreet phenotype which
limited further analysis. We avoided the trials that included geriatric population medical
comorbidities such as studies including stimulants for fatigue and somnolence in HIV
clinical comorbidities. Moreover, we intended to include data on unipolar TRD patients
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excluding bipolar or depressive episodes with psychotic features. Importantly we should also
consider the plausibility of the transitivity assumption as an essential factor while controlling
for the individual biases that could occur in the selection of included studies, populations
and environment in which the studies were conducted (LeLorier et al., 1997). Noteworthy

is that the combination of trials from different decades, modifications in clinical trial design
characteristics and methodologies, and a small number of trials per comparison (as we could
see for the evidence for thyroid hormones) may have precluded a further control over some
effect modifiers.

5. Conclusion

This study suggests an evidence base for considering atypical antipsychotics, dopaminergic
compounds, lithium and thyroid hormones as effective augmentation agents for TRD.
Lithium and thyroid hormones constitute an important augmentation strategy in the

general pharmacopeia for TRD despite being relatively underutilized. Our data reflects that
ziprasidone, mirtazapine, and cariprazine had higher risk for discontinuation. There is a need
for long-term studies to further strengthen the current evidence.

Clinical recommendations should outweigh the potential risks and benefits of treatment
interventions in the context of side-effect burden and patients’ preference to ameliorate
depressive symptoms. Future directions in the design of clinical trials for TRD are

needed and shouldinclude phenotypic variations (presence of comorbidities, psychotic
features, atypical compared to melancholic depressions) as well as standardization in the
development-methodology tailored by agent to effectively demonstrate real world plausible
efficacy and tolerability of these compounds.
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Records identified through
database searching
(n=6292)

Additional records identified
through other sources
(n=30)

Records after duplicates removed

(n=6322)
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Records screened
(n=6322)

Records excluded
(n=6199)

Full-text articles assessed

for eligibility
(n=123)

Studies included in qualitative synthesis

(n=269)

Studies included in
quantitative synthesis
(meta-analysis)
(n=65)

Fig. 1.
Flow diagram.

Full-text articles excluded,
with reasons
(n=2355)

Full-text articles were excluded due to the following reasons: (14) were open label studies;
(18) were articles that did not report data on depressive symptoms focused on neuroimaging
(10) wrong publication type, (5) were not treatment resistant and (7) articles fell under the
exclusion criteria listed in the section above.
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Fig. 2.

Network graph of the included studies to enable visualization of the geometry of the
treatment network according to measured outcomes. (A) Response (B) Remission.
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Each of the connected line represent a comparison between 2 interventions. The thickness of
each line corresponds to the number of trials comparing every pair of treatments.

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 20

Nufiez et al.

urenad pey dNg “4anamoH
‘Ingasn aq 0} steadde 4sNg

(%)

lodng fayns yum 1d0 91-dS SAIO (921) §TY =dSng 09T1/92T =dSnd 987 =dSNd 6.¢ = | 8be1s
40 uoneBWANY "8AINISOd ‘LT ANVH SY30M 2T (621)80r=dnNg  (%8€) 2/T/L0T =dNd  dNd §9G = s108lqns [ex0l.  suourdsng s uoidosdng  (9002) |& 38 IPBALIL
s108lgns 6 =| NI 111 3be1s
“Iyauaq onnadessyy e Isyo 1-190 (6'7T) 0°2S =INI %GS'SS ‘7S =1 108[ans TT =1l aulweldiw
Jou 80P [IAII/ITT "8AlERaN LT Q-WVH SHIIM G (@D TZE=INIM %FT'LS 'Ly =INI/N /110zZ =swslgns e10l.  'sA sutwediw/WNyi (966T) 12 3 [eyeys
‘uoneuawbne
17 01 9|qesedwod
aJam Alljiqela]0) pue s108lgns /T =11
Aoealyys sem uopejuswibne (9eT)e0s =11 %¥6'2S '8:6 =1 s108[ans LT=NV1 11 8be1s (£002) nosajaybuy
INVT "8AIsOd LT Q-WWH SHIM 8 (FEDT'Sr =NV %G0°LY ‘6:8 =NV S108lgns € =djdwes [e10L  winiynT "sA sulbrioure pue Ja|pu1ys
11 8be1s
"3uofe d10 %6065 ‘6:€T =d.LO $109[ans zz=d LD weidorend
UBL} 9A1109)43 210W Sem (£6'6) T€'2€=d1D %9809 s108lgns £2=d L O+4ON 'SA weidoyend
d.LO+HON 0quioD "daARIsOd LTA-WVH $H9M 8 (#€'TT) £€9°€€=d 1D+HON 67T =d1O+HON  s108lgns G =ajdwes [ejoL funfidupioN (9002) "1e 10 Is1eeY
spelans €2 =€1
'S109)48 BPIS Jamay pey €1 s108lgns 69 =11 11 abers
"ApueoyIubis Jayp Jou pip LT-ANVH (8TT) ZT°EV =€L %EY'EY ‘THiZE =€1L sjoafgns (1) auouuoy (9002)
S9JeJ UOISSIWaY “aA1ehaN ‘2-sa1d $99M 2T (zer) 9ov =11 %ET'6€ Y16 =11 ZyT =3|duwes [ejo] proJAyL 'sA wniyi ‘[e 18 BiaqualaIN
‘swoydwAs
anIssaldap 4o Juswanoidwi
Ul SNOIJeDIYS pue
payeua|o) [|am 1am Sasop LT Q-NVH (#°0T) €'9¥ =¥3S (%G¥) 6 =0UON 0Z=0UO\ ¥3S Tv=dIZ 1172 | 86e1s suljesnss
Jaybiy 1e d1Z eAmisod SYAvIN $HaM 8 (SeTT) G872y =dIZ  d3S (%SS) ¢z =dIZz  swalgns T9 = s|dwes [ejoL ‘s duopiseudiz - (2002) ‘e 18 Jauung
'sdnoJf yioq u1 usas sem
juawanoidwi Juesiiubis 1
10 Jey} uey Jayealh sem 0T =d10
sjualyed Jo a|duues ay} SYAviN (1'8) €25 =d.LO %06 'S:G =d 1O 0T =11 1172 | 3beis
ur Aoeaiye d10 “aAsod ‘LT A-WVH SHIM 8 ('6) €67 =11 %0€ ‘2:€ =11 s108[qns oz =a|dues [ei0] auidenanb "sa wniyi (£002) "e 10 8310Q
‘ANN1geI8]0}
pue Aoeaiys s|qeedwod s108lqns /¥ =dNd
pey [4SS YMm uoljeulquiod s108lgns 96 =14V | 8be1s
ur saideday) uoneiuawibine LTA-WVH (50°91) 69°2¥ =dNg %L.'L2 'WEET =dNd sjoafgns uordoidng
dNg pue |4V "sAsed SYavin $H39M 9 (€9'97) 98°cv =11V %T'TY ‘€E1€Z =14V €07 =d|dwes |ejoL sA ajozeididuy LT02) ' 39 uosyd
s108lans 6zz=11
sjolqns T€2=d 1O
‘17 uo-ppe 01 Jolisjul-1Jou wuow.—nzm 121 wmmuw
S d.1O Uo-ppy "dAlIsOd SHAvIN M 9 G9-8T "8|qe|teAe 10N 09v =d|dwes el suidenand "sA wniyn (€102) "2 18 Janeg
S|el] paziwopuel pesay-0l-pesH
a4Nnses|N
3Wo2INO (s>198m) (9%) aren “(4:N) adl
S}nsey \CmE_._n_ uoneang omcmk_\ﬁ\o as+ abe UesiAl oljel s|ews) 3|\ 9ZIS m_QEmm jo wmmaw\co_u:w?_wuc_ JesA c.OEJ(

Author Manuscript

‘ayL ur uoneuswbne ayy Buissasse (S1OY) S[el [ealul]d paziwopuel JO J1sIIa1o.IeyD [RaIUIlD pue d1ydelfowsap-0120S
T 3|qeL
Author Manuscript

Author Manuscript Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 21

Nufiez et al.

‘swoldwAs Jo Jarjal pides
Buronpoud ui ogadeld
UBY) 9AI193)J9 aiow

ou sem 17 "aniebaN

"d71d Uey) alel uoissiwal
Jaybiy e yum pajerdosse
Sem |4V "aA1ISOd

"d71d Uey) ael uoissiwal
Jayb1y e yum pajerdosse
SEM |4V "9AIISOd

"ay.L 10} UOIBUIGWIOD
91103448 pue ayes B
SeM 17 + d 1D "aAIIsod

“Jutodpus 0} auljaseq
WOl g1d WOl s0usIayIp
weoy1ubIs e pamoys
sdnob 410 "aAnisod

‘I Aj218n8s

alow asoy} uo Ajuo ‘g1d
pue We UssamIaqg adualsyIp
Juedaiiubis oN anirebaN

‘syuanyed ||

-dd pue QAN 8y ussmisq
S3WO02IN0 Ul dJUBIBYIP
JueoiubIs Ajfeansinels ou
Sem 818yl 'SHAVIN pue
LTQ-INVH Uo g7d woly
Alreansness ajeledas 0y
pajiey Janamoy ‘uiodpus
1190 4qg1d 0

Jouiadns sem we “aAnIsod

‘Jutodpus Je 8ouaJlsyIp
jueaiiubis ou Ing Ajuo
93M 15114 Je dSNE YIm
Juswanoidwi “annebaN

'$103449 9pIS U
sdnoif usamiaq SadudIBIP
eaiIubIsS ON "aAISOd

'dSnd
0} patedwod safeiuenpe

T¢ A-WVH

SHAvIN

SHAvIN

190
T¢ A-WVH

SHAvIN

I-192 /S-192
LT Q-WVH
SHAvIN

I-190
S-190
SHAvIN
LT Q-WVH

190
‘SHaviN

LT Q-WVH

sinoy gy

S)9am 9

S99M 9

oom T

S)9am 9

SYeaM QT

S99M 9

S39am 9

S99M 9

(99-52) £z =8|dwes [e10]

(eTT) 98K
=g7d (9°07) T'SY =11V

(6'01) 2vv =9d1d
(9°01) G'9v =14V

(#T) er =a1d
(¥1) o =11

(7'o1) 877 =a7d
(T°TT) §°S¥ =00€ d1O
(T°0T) 9% =0ST d.1O

(56°07) €8'¥ =91d
(zz2r) 6577 =NV

(6'9) T =91d
(¥'8) 70e=NV1

vy =a71d
¥ =dSnd

(809) 2z'€€ = X14+91d
(€5°2) €T°€€ =XT14+A0OW

%C TV
‘0T:2 =9)dwes [ejoL

%0°C€ -LTT:95 =91d
%0°2C -8ET-6€ =14V

%8'S€ -GTT:€9 =971d
%G'8€ LS:SE =14V

%/.5'82 :G:¢ =971d
%0€ :2:€ =17

%S¢ ‘€T:2 =91d
%.9'TE

‘0TT:TS =00€ 41O
%L 08

‘STT:TG =0ST 41O

%G¢'TE ‘T1:§=971d
%SZ'TE ‘TT:S IV

%0V ‘€:2 =g71d
%S'T9 'S:8 [NV

%S¢’LE '2e6T =a7d
%S¢ LE ‘TE6T :dSNT

%09

TITTT = X14+87d
%9¥°SY

CT:TT =X14+A0N

ur syo9fans 0T =g1d
s198lgns g Aq pamoj|o}
‘|-aseyd u1 s308lgns 2 =11
s108lgns 2T =ajdwies [e1ol

s108gns
2.1 =971d s1slans
11T =14V swalgns
67€ =ajdwes [e1o|

syaalgns
8/T =d1d swalgns
8T =14V s1algns
29¢ Hm_QEmm |eloL

s108lqns
T =g71d spelqns 0T =11
s199[gns 'z =ajdwies [e1o

s108[qns 09T =g71d
s108[qns T9T =00€ d.LO
syaalgns

99T =0ST d.10 swslans
181 = a1dwes [e10

s103(qns gy =g1d
s109[qns gy =NV
s199[gns 96 =ajdwies [e10

(1-ag 8 ‘aaw s1)
s103[gns 0T =g71d
s109[ans €T =NV
s109lgns gz =ajdwies [e1o|

s109lgns 1§ =g91d
syslans 16 =dsnd
s108lqns

20T =d|dwes [e101

s193lgns €2 =X14+91d
s108[qns £ =X14+A0W
s199[gns 9 =ajdwies [e10

Apnis J8n0-55010
| abers
0090e|d "SA WNIYNT

11- | 9bers
0092e|d "SA 8jozeididuy

111-1 9be1s
0Qade|d 'SA ajozeididuy

| 8bais
0032e|d "SA Wiy

| abeis

0gade|d ‘sA

Aep/Bbuw ogT auidenand
‘Rep/Bw pog auidenang®

11 8ba1s
003de|d 'SA auibiowe]

| abers
00a9e|d 'SA auibiiowe]

1 abes
0Qa9e|d 'SA auoJidsng

| 8bais
00398|d "SA |IUIJePOIN

(066T) " 30 sumoig

(6002) ‘Te 18 uewiag

(2002) "|e 10 UBWIRG

(966T)
‘|e 18 uuewneg

(6002) '[e 18 Janeg

(TT02) ‘|8 10 d9qIRg

(£002) ‘Ie 19 esoqreg

(T002)
‘e 18 Bisgjaddy

(T102)
‘e 18 1]Ze}j0qY

s[el paj|0.1u0d-0gade|d

s1|nsay

ainses|\
aWo2IN0
Arewnid

(s>109m)
uoneang

abueu/(A) s  abe ues

(%) 3leN ‘(4:IN)
ol1eJ ajewsy :3[eN

azis a|dwes

adl
Jo abe1s/uonuaAIBIU|

JeaA Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 22

Nufiez et al.

se0UBJaIp Ing 0gade|d
01 pasedwod panosdwi

(9%T°v€) 88=91d

8G¢=d1d

sj08lgns Jo afejusased 11192 (8'TT) 8'€tY =91d (%€°5¢€) 69z=ouizeidied 11-1 abe1s
1910016 VW "anIebaN SHAVIN YoM 8 (9°'TT) 2’ =auizesdLied Ge=auizesdred JzS=a|dwes [e10] 0Q39e|d SA auizeidLed (8T02) '[e 10 Aojieg
"PareJalol [|am pue (%5'82)9.=a1d 692=a1d
3AI130343 sem asop Jaybiy (911 v'9v =91d (%L2) 85T 0GG=auizeidied | 8be1s
Je auizeidiied "aAINSOd SsYavin SHPaM 8 (9°1T)E Sy =auizeidue) = auizeddued 6T8=9|dwes |e10]  0gade|d ‘'sA auizeidued  (9T02) ‘Ie 18 webing
"uoneapl [epIains
MaU 0] aNp aNURUOISIP
01 pey Apnis sdnoib
SUETI LY T RTEETINEY spalgns 9g =g1d
jutod pua Je ssoualsyIp SYavin s108lqns 9¢ =vAOW | abe1s
Jueaiyiubis oN “aAlrebaN 12 A-WVH SHPIM 9 ('0T) 6°St =a1dwies [e101 %y ‘S =110l s18lgns g/ =ajdwes [elol 0039®8|d 'SA |IULJePOIA (2002) ‘1e 18 dojung
syalans 29 =g1d
"0gaoe|d pue |lulyepoN S-190 s1oalans
j0UN[pe UsaMIAY SAOUBIBHIP ‘LT Q-INVH (#9-€2) Sv=91d  %98'9Z ‘67:8T =a71d 69 =AOW s18lgns | 8bais (€002)
wedyiubis oN “aAiebaN ‘T2 Q-WWVH oM 9 (¥9-6T) SY=AON %EE'EE ‘2T =AOW 9T =a|dwres [ejol 0gd2e|d 'SA |IUYEPOIN ‘[e 19 wisnregaq
"Xdd
Burioney sdnotb usamiag s109lgns 0 =g91d
30uaIayIp Ajjeonsness (8'1) 5'6¥ =971d %0 ‘€' =87d s109lans 0g =Xdd | abeis
1S9POIA "dANISOd SHAVIN S¥98M 8 (6°2T) €Ly =Xdd %L.'9Y '8:L =Xdd $108[qns 09 =a|dwies [eJ0]  0Qde|d ‘SA djoxadiweld (€102) "le 39 LISND
‘ulod pua
3y} 18 BUIXEJR|UBA pUE ‘X T4 s1oalgns
01 Jouiadns Ajjeonsiyels jou 09=0039e|d/X 14 s103lgns 11 abe1s
sem (X714 ynm) Jsjuawbine 20e=XT14/2710 swalgns (ogaoerd) X14
ue se 70 "aniebaN SYAvIN SBOM ZT 80T ¥ L'Sy §CLSLZ=4 N €8 =a|dwres [ejo) "SA X14/ouldezue|0 (9002) "1e 10 eA10D
'sdnoub Bw g ul asow s198lqns ¢ =g1d
pue B 0°T 1e swordwAs 15190 $100[qns 0T =Xdd
anIssaldap panosdwi LT Q-WVH s198lgns | abe1g
Apueaiiubis Xdd ‘annisod ‘SYAVIN syoam g Zb =91dwes |eyo) "3|qe|rene 10N 6T =d|dwes [e1o]  0gaoe|d 'sA sjoxadiweld  (000Z) ‘[e 18 uebio)
'$8100S
aInseaw |[e ul Juswanoidwi
JareauB Apueaiytubis s108[Qns 1T =91d
pamoys Juswwiealy (01) 67 =a71d %.e' L2 '€ T=d1d $309[qns TT=d 1O T
1992/d L0 "anmsod T2a=NVH SH9OM 2T (€T) 9'Tv=d 10O %.2',2 '€ T=d10  s18lans gz =s|dwes [eJoL  0gde|d 'sAduldensnd  (8002) ‘[e 3 Indeyd
'S3W09INO0 |[e uo 0gade|d (¢ =11-ag ‘€z =Qan)
Jano Ayiouadns yueoniubis (5'6) 997 =g1d s109lgns 6T =g1d
Alreansiels pamoys S-190 (2'6) 6'Sy =LHIN %0V ‘€2 =871d  sipalans TT =auidezenIin 1 abe1s (2002)
auidezedi|A "aAINSOd /T Q-WVH SYoaM ¢ (¥'6) €9t =a|dwres [e10] %Gh'SY ‘9:G =14l s109lgns 9z =ajdwies [e10]  0gade|d "SA suldezeMin |e 18 Joyuadie)
'y 87 1e 0gade|d 0}
papuodsai jusiied passaidap (z=nag
Jejodiun TT/T Ajuo sealaym pue T=1ag ‘¥T =AAN)
‘y 8¢ Ye papuodsal syuaired s198lgns
passaldap Jejodiun £T/4 ¥ Aq pamoj|oy ‘|-aseyd
aunses|n
3aWwoIN0 (s>109m) (%) afeN ‘(4:N) adl
s)nsay Arewnd uoneang abuel/(A) as ¥ abe uesy (oI T T ETETRET =T azis ajdwres 10 abels/uonUBAIBIU| JeaA oyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 23

Nufiez et al.

10 SPPO pue UOISSIWaI JO

%0S -§'Sy:v'vS =871d

s108[qns €€ =g1d

salel Jaxomb pue saybly (T'11) 9'%¥ =a1d %812y s108[ans ¥9 =4Sy | abers
Anpueoyubis -sAnisod SYavIn SfoM (9'11) §°6v =dSy 'Terig G =dsy  spelns L6 =3jdwes [eJoL  0Qede|d "SA sUOPLRdSIY  (600Z) '[e 18 JausH
‘Jurod-pus e swoydwAs s108lgns €€ =g1d
panoidwi X4 pue I (ST'TT) 0¥ =dd %vS vS ‘59 =d71d sp8lans 6z =11
40 UofFeUIqWIOD "dANSOd LT Q-ANVH $H39M 9 (52°€T) S0°0F =11 %EO'TE ‘026 =T $108[ans z9 =a|dwes |ejoL (S66T) "|e 19 BUOYEY
‘auofe sjo8lgns 66T =a1d
juessaidapnue 0 Joadns %.6'85 ‘9T:€ =971d $103[qns /6€=14V
SBM 9SOp 3]qIX3l4 10 Paxiy ye (z'6) L's€ =9d1d %.9'9G syalans 11-1 8be1s (e102)
uonejuawibne 14 sAIIsod SHAvIN $89M 9 (5£°6) 98¢ =11V ‘€LT:52¢ =14V 766 =d|dwes [e10]  003de|d 'S 8jozeldiduy "[e 18 ewifiwe
'sjuaned Buipuodsaiuou s198lgns 2 =g1d
ur swoydwiAs panoiduut (ge'9) €785 =9d1d %/5'82 'S'z =9d1d s1lans g =11 | 8beis (€86T)
uonejuawibne 17 *aANIsod /T Q-NVH skep ¢T (58'ST) 8€'7¥ =11 %S'ZT L T=11  s108lgns GT =sjdwes |eloL 0080e|d "SA WNIYNT ‘le 18 JabulusH
MS 0}
pasedwod sawooINo [edIul|d s109lgns 9
[eroyauaq Afrenusiod (ge1) €05 =a71d =g71d s108[ans 0§ =14V | abers
paplalA 14V "aAsOd SYavin $99Mm 9 (z'91) 6'L1=11V ‘d|qe|ier JION  s108[gns G6 =ajduwres [ej0l  0Gae|d 'SA 8jozeldiduy (5102) "fe 10 UBH
'S9INSesW [[e 4O S8109S 1av s108[qns 0g=9g1d
panoudwi Apueayiubis ‘SHAvIN 19ZF€zer=d1d %99°'9% ‘8:. =a71d s18lgns og=dng | abers
uoidoudng “eAnisod ‘ITA-WVH SHBOM ¢ 122 ¥ €2°6€ =dNg %05 ‘T'T=dNg  spalans 09 =s|dwes g0l  0gede|d "sA uoidosdng (2102) "[e 18 Z34IND
s108[qns 65T=a71d
s18lans 99T=dNd
(16'8)09€=A71d  %VE'SS ‘T2:88=41d spalgns | abeis (6002)
"aAIebaN LT Q-WWH SYaeM 2T (82'6)8'9c=dNg  %TO'ES ‘6€:7 =dNd Gee =d|dwes |eyoL  0Qa2e|d 'sA uoidosdng AUIIMYNWISOXRID
s18lgns 8 =g71d | abers
“auiwreidiw Jano s18lgns g =g 1. ogaoe|d
€140 109443 ON "aAnehaN LT Q-ANVH SX99M Z (29-02)1v ‘a|ge|rene J0N  sj08lgns 9T =ajdwies |ejoL A (1) sutuolAyror (2867) "le 10 LIPID
‘ogage|d pue auizeidired (%272)
usaM}aq sainseaw Aue T9:02=0032%¢e|d 18=003%¢|d
UO UD3s 313M S30URIHIP 11190 (z'0T)Z'S=0080e|d (%0°€€) 00T:6Y 0§T=8uIzeid1ed | abe1s
JuediIUbIS ON ‘aAIIeBaN SHAVIN SHy9aM 8 (6°'TT)¥'Sp=duizeidLIRD =auizelde) Tez=a|dwes [e10] 0Qa9e|d 'SA auizeidue) (8702) ‘Ie 12 eneq
s108[qns 69T=971d
"0ga2e|d %60°9€ s108lgns 96 =14V
0} pasedwod |4V J0 (#€°1T) 90°S¥ =91d '697:19 =91d syslans | abeis
Koeoyys feutbreN “sAnIsod SYAvN SY99M (SE0T) 9€'SY =14V~ %E6'EE 95:6T =14V Tgz =d|dwes [el0]  ogaoe|d ‘s sjozeldiduy (Z102) "Ie 10 BARS
s198lgns
‘Ao SYAvIN £57=971d s108lgns
10} |-199 ul uawanoidw ‘11a £y =a1d %82 ‘0TT:€¥ =91d 8ST=AOIA s1algns | abers
WeoYIuBIS "8AISOd  -INVH ‘119D $39aM 8 0Zr=A0WN  %0€ ‘TTT:Ly =AOW TT€ =d|dwes [ej0L 0039e|d "SA |IUIJePOIN (5002) 'Ie 10 eAe
‘Jutod-pus syslans €T =a1d
18 8AI103448 Sem 00 d 1O %S'TE '86:S7 s108lans 9%T =00€ d1O | abers
Juiod-pus 1e gd woly (6'01) Z’9v =91d =g71d %8'€¢ ‘€5:02 s108lans 4T =0GT d1O ogooe|d sA Aep/Bw
sjuswanoldui Jueayiubis LT A-AVH (€'TT) €¥¥ =00€ d1O =00€ d10 %8'€C syslans 00€ duidenangd 'sa (0t02)
-uou s1840 0ST d1O ‘SHaviN $99M 9 (0°TT) 0°S¥ =0ST d1O ‘60T:¥€ = 06T d1O zevy =odwes jejol.  Aep/Bui 0GT suidensn® ‘e 38 1ieyM-13
2JANSea|A
3aWwoIN0 (s>109m) (%) afeN ‘(4:N) adl
S1Nsey Arewnid uoneing abuel/(A) as ¥ abe uesy ol1eJ ajewsy :3[eN azis a|dwes 10 afe1s/uonuaIBIU| Jes\ Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 24

Nufiez et al.

weidofepass 0} suopiseidiz S-190 (6'1TT)Z vy=91d (%82) 6T 89=91d 1 9be)s (s102)
anunfpy sAIsod LT Q-WWH $399M 8 (B€T)LYr=dIZ  =971d (%T€)2e=dIZ  T.=dIZ 6ET=3]dwes [e}0]  0(3Je|d 'SA duopiseidiZ |e 18 seisoxeded
‘Juessaidapnue
J0 UOII® JO 13suo
pajela]adde Ing uoissaidap
JURISISal-JusLIeal) Ul Jusbe
uolelusWbNe JusIdId s198[qns 0z =91d
Ue 3 0} punoj Jou (6'T)6°2€=91d %S¢ ‘€T:2 =91d s109lans 0z =NV | 8beis (z002)
sem we- “aAnebeN LT A-WVH SoaM 6 (7€) 9°6E=NVT %0€ ‘'€ =NV spalans oy =ajdwes [ejol  0gade|d ‘SA aulbliowe] [e 19 UUBULION
'd71d 01 pasedwod
USYM 80UBIBLIP [BI1ISIIeIS
ou pamoys Adetayy s109lgns /T =g91d
diN Joy uoryeluawibne (6'TT) L'6€=9d1d %28'8G '2:0T =g1d s1lgns 8T =11 111 9be)S (e002)
we "aAelaN LT Q-WWH $39M 9 (e8)z'Le=11 %06 ‘T:T =11 s109lqns Gg =a|dues [ejo] 0g2e|d "SA Wiy ‘[e 38 BisqualaIN
'a1d
03 patedwod A1aIxue pue
uoissaidap Jo swoldwAs
pue 8 %99/ 03 auljaseq s109lgns 62 =91d
Wl s3109s [€30} -INVH (er)sv=d1d  %.Z'8Y ‘ST:¥T =9d71d s18lans 62 =d 1O | 9be)S (2002)
panosdwit 41O "aAIsod LT Q-WWH $H9M 8 (0T) ¥ =d1O  %8Y'¥E '6T:0T =dLO  s1oalgns g5 =djdwes [el0L  0(3de|d 'SA auldenand ‘e 18 aIAIUON
'a1d
0} paJedwod Sayes UoISSIWaI s199[Qns 06T =971d
pue asuodsal Jaybiy pue %9°2E s108lqns
$8100 Ul JuswaAosdwil (2o1) vvr=9a1d 7'19:9'z€ =d1d T6T =14V spalans | abeIs
p3onpo.d |4V aAISOd SYAvN $H39M 9 OTT) 9Vr =14V %E0'VE '€C1LT =14V 78€ = 9|dwes [eJoL  0gde|d "sA 3jozeldidly  (8002) '|B 18 SNoJeIN
'd71d 01 pasedwod asuodsal
puUE UOISSIWaI pases.oul
pue swoldwAs uoissaidap %99°€Z s199[Qns T€T =971d
Ul uononpal uedubis ‘€'9/:.'€2=9d1d syalans LET =dSY
Alreansiess e paonpoud (201) ¥ov =d1d %6162 sjoalgns | abeis (2002)
uoneluawbne 4sy "eAnIsod LT Q-WVH $H39M 9 (T°0T) 6'St =dSY '8'0L:8'62 =dSY 89z =d|dwes |[eJoL  00d2e|d "SA duoplIadsly ‘[e 39 pnowye N
‘swoydwAs anissaidap s108lQns g/ =91d
panoldwi Appuedisiubis s108lgns T2 =Xa1 | abers
14SS 0 uoneusWONe (65°01) §'6€=A1d %eE'EE '¢:T =9d1d syslans ogaoed
XQ7 "aAsod SHAvIN SHIM 6 (6L'6) 6TY=XAT  %9T'8Z ‘1G:02 =XQA1 €T =d|dwes |eloL 'SA BulLeIdjWeXapSIT  (¥T0Z) ‘[B 30 OOypEIN
'd7d pue dSNd s109lgns 19 =g1d
Uim uorjejualibne usamiaq %S'62 ‘€7:8T =9d1d syoslans 85 =dsnd
paynuapl sem Aoeaiys ul 190 z'sy=d1d %SL'Z€ salans | abers
30UBJIaIP ON “3AIeBaN ‘SHavIn SHBOM ¢ 6'7¥ =dsng ‘07:6T =dSNd 6TT =d1dwes [ejoL 0qaoe|d 'sAsuosdsng  (866T) '|e 18 ugpue]
‘TANS/IYSS syslans 6e2 =a1d
0] uonippe w:_QmNmt__)_ wuow.—nzm TvZ =14HIN
Unm J1yeusq Jueriodwi (szT) 667 =91d %TE ‘¥9T:G. =d1d sjoalgns | abeis
9 ON "aA1elaN S9aM T (8'€T) ¥'0G =1HIN  %0€ '89T:€L =LHIN 08v =d|dwes [eJoL  0g9e|d "SA auldezeIN - (8T0Z) '[e 19 J9|ssey
'd1d
01 paredwod sdnoib 4sy
10 SY93M {7 J8)Je UOISSIWaI
2JANSea|A
3aWwoIN0 (s>109m) (%) afeN ‘(4:N) adl
S1Nsey Arewnid uoneing abuel/(A) as ¥ abe uesy ol1eJ ajewsy :3[eN azis a|dwes 10 afe1s/uonuaIBIU| Jes\ Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 25

Nufiez et al.

"pajesa|o) [jom sabesop yiog

‘d7d pue TXg 01 patedwod
usym Aoeaiys Jaybiy

(0TT) 997 =a7d
(z'1T) 5vv =eX9g

%8Y'Ee
LYy, =91d
%LTCE -LE:LE =€XE

s1elgns Tzz =a1d
syslans 0gz =eXd
$108[qns 9zz =TX9d

s198gns

11-1 8b&1s
ogaoe|d

pajessuowsp £Xg dAIIsod SYavin SX9aM 9 (9'TT) L'SY =TX9  %80°0€ '6L:¥E =TXd 119 =3|duwes [ej0] 'SA 3j0zeldidxaig (eSTOT) "[e 39 BSBY L
‘Slysusq
annadeJay) Jo 1asuo pides s108gns
JUBOIUBIS UM QYL Yum 902 =d1d spalans [
sjuaned 10J SNOIORILYE SeM (0°01)9 v7=d71d 002=X14/2710 spalans (X714) ogaderd ‘sa
0quod X14/Z710 "8AISOd SHAvIN $H}9M 8 (zoD)EYr=X14/210 "8|qe|rene 10N 90v =8|dwes el sunexon|d/suidezue|Q (2002) "1e 18 8sey L
"90UIaIp s100lqns 8T =g1d
[eansiyels ou ‘panosduil (7'sT) TLY =91d %99'9T ‘S:T =Q71d sjoalgns 9T =17 (vol) | abers (€66T)
sdnoib yiog “aniebaN /T Q-WVH SHPIM € (5'6T) 2'L¥ =11 %Gz ‘ST =17  s10algns g =ajdwies je1o| 0Q398e|d "SA WNIYy 1peulag pue uisis
"uolissaidap juesisal
1UBLWIEaJ] Ul asuodsal s108lqns €T =g1d
anosdwir Aew 17 yum 2%29'62 s198[gns T =11 11-1 abe1s
Adelayl pauiquiod "aA1ISOd /T Q-INVH SH9M ¢ G =ajdwres |el0L ‘6T:8 =d|dwies [eJol  s198lgns 2z =ajdwies [eloL 0Q39e|d 'SA Wniyl (686T) 'Ie 10 Jdoyos
‘uoissaidap
JURISISaJ-JuBWIea) Ul Jusbe
uoneusWbNe JUBIdIYS s109lqns /T =g1d
ue 8 01 punoj Jou 6¢ =971d %62'G€ ‘11:9=a7d s108[gns /T =V 11 abers
sem we- “aAnebeN Sdavin Sfoam g 9z =NV %Y9LT ‘S T=INVT  spalans yg =d|dwes [ejoL  00ade|d "SA dulblioureT] (8002) "Te 10 sojues
%98°¢€ s102lqns €1z =971
‘evT:0L =91d $108[qns 1Tz =XA1 | abers
"QAW u1 0gadeyd 0} (T7'11) 927 =971d %.LT'€E spalgns oqgaae|d
Jouadns jou X "aAnebaN Sdavin SH89M 9T (#'11) €27 =XaT TYT:0L =X ey =a|dwres [ejo) 'SA dulEIBjWeXspsIT  (9T0Z) '[e 18 Spreydry
s109[qns 10z =g1d
%ES'EE s198[ans T0Z =XA'1 | abeis
"ddin ut ogaderd 0} (#0'21) 8'T¥ =a1d 'e€T:89 =d1d sjoalgns ogaoe|d
Jouadns Jou X1 “entrebeN SHAVIN S¥98M 9T (T21) 02y =XAT1  %Z8'SE ‘Ev:ve =XA 20 =8|duwes |ejoL "SA BuIWEIB)WEXaPSIT  (9T0Z) ‘18 18 spreyory
'gd7d uey} Jouadns
SeM 109119 |[RJaN0 pue s100lqns TT =91d
uorjespl [epIdIns paonpal (9zT) €' TY =91d %vSS ‘6:9 =a7d s309[qns Z7=dSy 11-1 8bers
Apueaiiubis 4sy aniIsod SsYavin SHPaM 8 (1°21) 9% =dsH %EE'8 ‘TT:T=dSY  s198lgns £z =ajdwies |e10]  0Qade|d "SA uopliadsiy (8002) '[e 10 Sensay
syalans z2 =g1d
uiod-pus e s108lqns 11-1 abr1S
sdnoJf usamiag souBIYIP (60T) 6TV  %eL've ‘L¥:Sz=d1d £/ =HdIN $198lqns 0gaoe(d (8002)
[eansiels oN “annelaN SHAVIN S¥93M § =g1d (8'0T) 9'G7 =HdWN  %T9'GE ‘/¥:92 =HdIN GiT =s|dwes [ejoL 'sA arepiuaydiAylein ‘[e 18 UBJpUINEY
'$9100S TZ A-INVH Ueaw s108lqns 0g =g1d | abe1g
10 UOIIONPaJ Ul S90UBIBYIP %.E s108lgns 0g =HdIN ogaoe|d
Jueaiiubis oN anrebaN T2 Q-INVH SY9M § (£°0T) 5'81 =ajdwies [e101 ‘6T:TT =o|dwres [e10l  s198lgns 09 =ajdwres |e10L 'SA arepluaydjAyIsIN (9002) 'Ie 10 Jex1ed
'$21008
uolssaidap ul Juswanosdwi
JURdILIUBIS © Ul payjnsal
aunses|n
3W02INO (s>190m) (%) 3leN ‘(4:IN) adl
synsay Arewiad uoneing abuel/(A) as ¥ abe uesy oneJ ajewsy :afeN azis a|dures 10 abels/uonUBAIBIU| JeaA oyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 26

Nufiez et al.

‘auoje
juabe Jayiie uay) Aoeolya

s8lgns 0T =X14
/Z10 s¥slans 8 =z10
sj08lgns 0T =X1d4

11 8be1s
aunexon|4/auidezue|0
‘SA du1laxon|4

Jouadns X14/Z10 "8AnIsod SYAVIN Syeam g pay19ads Jou aby paiy1oads Jou Japus  s19algns gz =ajdwes |e10L 'shnauidezue|0  (TO0Z) '[e 18 UOYBYS
| abes
sy08lqgns (aurweadiwi
"L UBU} 3A109)3 alow G'82 'ST:9 TZ =yLspalgns JT=¢1 10 sulweldissp) VO JO (066T)
Apueayubs st 1 “sAmsod LT Q-WVH SY9am g (5°0T) §'v€ = a1dwres JeloL =¥l %.v '6:8 =EL ov=s|dwes |10l uoneBWONE £1 SA {1 18buis pue ayor
‘a7ld
pue sdnoib juswieal) aAnde s198[qns 8 =g1d | abe1s
10 BUOJE JUaWIeal] JYIIa SA (2'9) 0°L€ =oqwo) %52 ‘€T =971d s108lgns 6 =oqwo) ogaoe|d
UOIBUIUIOD Ul SeduBIBlIp (r'2) 8'8€ =d1d %22'2C 'LT s108lqns 0T =€1  "SA (EL+17) uoneUIqWOd
ON "sdno.b ssoloe (879) Z'zv =€1L =0qWo) %0T ‘6T s109lgns 6 =17 "SA auowJoy
Kaeoys eiwis “anireBaN LT Q-WVH SYeaM Z (89)€8e=11 =EL%ITTI'&:T=1  swalans g =ajdwes [e1oL PIoJAYY A Wiy (9002) Ie 18 agor
‘Aoeaiyys a)qesedwod s198lQns 9T =91d
aney ylog pue ogadeld ueyy %G'/€ ‘G:€ =91d s108lqns /T =1 | abe1s
Janag Apueaiubis yiog %Ty'6C ‘€T'G =€1 s18lgns LT =11 auouwuoy proAyy
8le g1 pue I ‘aAIsod LT Q-WVH SYeam Z (2'TT) L€ =81dwres Jelo). %v62G ‘8:6 =11  s108[qns oG =ajdwes [e1oL  "sA 0gadeld ‘sA Wiy (€66T) '|e 18 aor
"paresa)|ol [jam %.0°€2 s108lqgns €T =oquioD | abers
10U pue SaJeJ UOISSIWaI 10 (5'21)T°9% =0qwoD ‘0T:€ =oqwio) spalgns €T =053 UoIRUIGWIOD
sajel asu0dsal ul BOUBIAIP (9€1) 9'57 =053 %9.°0€ ‘6'7 =053 s109[qns €T =Xdd 'sA weidojeyosy (€702)
JuedIubIS ON "aAirebaN SYAVIN Sy9am 9 (T°0T) 677 =Xdd %STOV :1:9=Xdd  s1algns gg =ajdwres [ejol ‘SA gjoxadiweld [ 18 SaARYD-0dURIS
'Sajel UoISsIWal
ul swJe Juswiealy buowe s100lqns gy =y 1.
aourdlIUBIS [BONISIE]S $108[qns /i =vd 1 11 abe1s
OU UIIM 3AI103JJ8 Sem spoalgns 9y =sNg areoldfeA winipos “sA
7.1 10 WdA ‘Yol s108[gns 6€ =WdA auopozel) "sA auowlioy
dsNg ‘dsd ynm 11190 s108[qns Gy =dSY s1o8lans  pro1Ayy “sA suopLadsu
uoneIuaWANY "aAIISOd ‘)T A-WVH Sy9am g ‘a|qe|rene 10N ‘a|qe|1ene 10N Gz =a|dwes [eo 'SA auolidsng (1102) "[e 10 Bued
Sjeuy wJie
-nyniA/suosHedwod
JuaWIeaN) PaxiN
“asuodsal
30 9a.B8p pue 8jes Jo SwId} s109lgns 8 =g91d
ur 0gade|d Uy JusIaIp Jou 8y =g71d %SZ ‘T :a1d s103lgns g =1 RE:
Sem 17 8s0p Mo “aAlebeN LT Q-WVH SY9aMm g 8oy =17 %82'vT ‘LT s108lgns 9T =ajdwres [e1ol 00828|d "SA WNIYH (886T) "o 18 Afsnz
‘weldofeyoss 03 asuodsal
ajenbapeur yum syuaired s108lqns 68 =971d
ur swoydwiAs anissaldap s108[qns 88=Xa-1 | abe1s
paonpai XA ynm (8€°0T) 98€=91d  %.¥'9€ ‘¥S:TE =d1d sjoslgns ogaoe(d
uolejUBWBNY "aAIISOd LT Q-WVH SY9amM 9 (59°'6) ¥'6€ =XAT  %L.L°6€ ‘€5:G€ =XA1 €11 =31dwres [eloL "SA sulwelzjwexepsi]  (ET02) 1818 IpaAL
sj09[qns 16T =g1d
'dd 0} %LC'8¢C s18lgns 88T =zXd 11-1 8ba1s
pasedwod Aoeoiys Jarealb (e11) 2°SY =91d TIPS =91d syalgns 0qgaoe|d
pajessuowsp gx g "dAIIsod S4AvIN $X99M 9 (9TT) T'vr=ZXd  %S80€ 'G9:6Z =¢Xd 6.€ =8|dwes |eloL 'sA9jozeldidxelg  (9GTOZ) ‘[e 18 dseyL
ainses|\
3aWwoIN0 (s>109m) (%) afeN ‘(4:N) adl
SsyNsay Arewiad uoneing abuel/(A) as ¥ abe uesy oneJ ajewsy :afeN azis ajdwres 10 abels/uonUBAIBIU| JeaA oyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 27

Nufiez et al.

‘|9POIAl Ysny pue asey] ay) uo paseq sem ¥l Jo Buibeis "ogaoeld ‘g1d ‘UoneIAsp pJepuels ‘as ‘S-199 ‘AIIaASS -uoissaidw] [egolO [eatul]d {-199 ‘yuswanoidw

-uoissaidwi| [eqol9 [ealul}) ‘ajeas Buiyey uoissaidaq uoyiweH Wal-TzZ ‘TzA-INVH 81eds Buires uoissaidap uoljiweH wal-/T ‘2 TA-INVH ‘a1edas Buies uoissaidap uoljiweH ‘a-INVH ‘8[eds Bunel Asixue
uoyjiweH ‘v-INVH ‘a1eas Bunel uoissaidaq Blagsy Alawobluo ‘SHAVIA uoissaidap Jueisisal-1uawuieal) ‘gy.L -1o)giyul axeldnal uluoloIas aAId9)8s ‘1YSS Ldoqiyul axeldnal suliydauidaiou-uiuoloas
‘IINS ‘sjuessaidapiiue 011940111 ‘D1 ‘auopiseldiz ‘1z bw g ajozeididxaiq ‘exg ‘Bw g sjozeididxaiq ‘zxg Bw T sjozeididxalq ‘TXg ‘suibinowe] ‘N ‘uoidoidng ‘dNg ‘euiwesdiw] ‘AL ‘aunfadinioN
"HON ‘juifepow ‘dOIN ‘aulwelsjwexapst] ‘XA ‘ajoxadiweld ‘Xdd ‘auopozel) ‘¥ ‘auljenias ‘43S dunaxoted ‘Yvd BUIX0JAYI0As] ‘v 1 ‘auluotAuiol] ‘g1 ‘auopuadsil 'dSy ‘auldensnb ‘q10 ‘euidezuejo
‘Z70 ‘uoleuIqWOod aunexonji/auldezue|o ‘X 14/Z10 duldezeliin THIIA SWniyy ‘1 feuneaxonyy ‘X4 ‘auolidsng ‘sNg ‘weidoeiass ‘Qs3 fweidolend 'd1 D ‘ejozesdidue 1Yy ‘uessaidspnue ‘qy

$108[qns 0T =14V

1 3be1s
(sunaxoJed

'I7 01 SaAIeUId) [ %0€ ‘L€ =14V s108lgns 0T =210 Jo} uonejuswbne
Se pasn aq p|nod (01) ov =19V (2) 2v =Z10 %06G '¢:T =210 s108lgns 0T =11 se) aj0zeldidy SA (¥702)
1YV pue Z10 "aANIsod LT -WWH SHBIM ¢ (8) 6€ =11 %0 ‘€2 =11 s109[qns og =a|dues [ejol  suldezUBIO "SA WNIYH ‘[2 19 BINWIYSOA
11 8be1s
%C oY aunaxoled
‘palesa|o) pue '9:G =4Vd+I4V $109[ans TT=Yvd+I4v + 90zeididuy
an110aY3 A|f[enba sem-1as 10 (T¥°6) £'6€ =1Vd+I4V %G'SY $108[qns £T=43S+14V "SA BUI|eIL3S (zT02)
led 0} |4V Buippy "anmisod LT -NVH SHoaMm (6°0T) v'Ey =dIAS+IUVY 29 =yIS+IMY  s1algns yz =a|dwes [eoL + 8jozeduduy "2 19 RINWIYSOA
s103[gns g9=4ON s19algns
‘uiodpus 1e saidesay) ¥¥1=2710 swalgns
Jay3o 8y 01 Joriadns Jou ZrT=X14 spalans 9yT
Sem X4 40 uoleuswibne (0°TT) L'Tv = 0gade|d (9622) 6€ =0ga0e|d =(X14) Z10 spalans 11 abe1s
Z710 "snnebaN SHAvIN $99Mm 8 (Lor)Ser=210 (%ze) 9¥ =710 006G =d|dwes [ejol  ogaoe|d ‘s suidezue|l0  (S00Z) ‘e 18 UOHBYS
2JANSea|A
3W02INO (s>190m) (%) 3leN ‘(4:IN) adl
S1Nsey Arewnid uoneing abuel/(A) as ¥ abe uesy ol1eJ ajewsy :3[eN azis a|dwes 10 afe1s/uonuaIBIU| Jes\ Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2022 July 27.



Page 28

Nufiez et al.

. : : (8171 : (1t .
d _ (o971 _ (11 (ere o) et T 99°0) T6" o) T 19)°0) 8" (621 ¢
N0 | g0y 10T | Tr0)ze0 | sro0)esT L0 | ipojepo | ETRODIO0 | O | (BT O8I0 | pgg)re | T
. : (s5'T : (181 .
d (eg1 _ (ege g (g9 T109¢°0) 06" Pvie T 'ec') 88" _ (gt o
PIOEALR | ye0) 160 | 990) 25T 50| ogp)gpo | FOTOSO060 | 88O | (rTESOISBO | yggioen | v
. (ve'1 : (zeT .
d _(sre o % T'90°0) 66" o/ Tie0) /6 (v I
suidezuelo [ o o 6.°0) 0 cop | (67'7:99°0) 660 9L0) (v21'5L°0) L6'0 '99'0) 660 | ‘su¢
0T 20T
(921 : (921 .
fad o | (egt T 7a) g vt T i) o (gt _
sulfydiinioN wm_% oe0) sgo | (6€T:L20)650 mm% TT820)850 | grgyeg0 | 6z
N~
. P
vt e o (et e B (BT (
Huyepon | .. \ovoor | (@r1ise0) 960 Mw% (TT920) 60 £ 29060 | s
audezeuin | (wr90) w0 | G50 | Gzt eso zeo L @ ;
. : . 160 . 290 v6'0 [ 897
(951 .
dif ‘g9 T:290) 26 Lot &
arepiuaydiAuIaIN ww.mv (ev'1:29°0) £6°0 E 1290) 00T oy
S
e g e B (YT (
(€21'€L'0) 560 E 1900160 | el
aulwelajwexapsi m N%mw.moé "Hwﬁm
£ (@
D
A. auibriowe] ‘89'(
.m aulze
15
S
<
~

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

"S|eAJalUl 3IUBPIIUO!
Buiuyap-uwin|od ay) s1oAe) 018z uey) Jablue| Jaquinu e ‘uoneialdiaiul 1o “sjuabe |ea160]jodeW.IRY(

€eZ 9lqeL



Page 29

Nufiez et al.

~
(9]
>
3
N
N
o
N
(@]
=
o
=
(5]
=
=
‘©
@
=3
3
=
c
[+
£
S
ey
g
2
IS
. . . . B 4
(90 et | (e (85T (95T urz (0T ary vt (891 oo | 5T wenmyarr B (89T @
00®ld | gsgyrst | B8O | D | ezt | wrmvet | weodeet | oomert | sz | 0P | eeoepr | ELTE0ET | 00D | (ETEODST & ggqgzzr | tnor
02T | 06T 921 sz &
(6T | (82 : . : . . (seT . (9e'T T .
auopiseadiz | :se) | z50) ”m%%who ”mvﬁ_mwmwo _RA.%MS ”mmﬁ%mﬁwo ”mvﬁ_%mﬁ 07°0) ”oqﬁ.wﬂwo ovti9oe0)Tr0 | 6€0) | (92T8£0) 690 Kmﬁwﬁwo _wmﬁm
00 | TTT 710 €40
(8L¢ (v : : : . (1671 . (85T :
ge a1 (991 (soz (951 (9s¢ o (69T o) e e Rae (s91 (c
P00 | gzt | ot | eeoert | weozor | sromt | RO | evojeor | ©OTTO00T 6900 | (TL90660 | eqgiggr | e
art (o171 (art (o1t (vsz (et 611 o) v (901 e e ST1 ¢
&L | ugo)voo | 'er0)1z0 | 9e0) 120 | '880)G90 | 9v'0) 80T .mm% 6e0) goo | BTTISEQ) V90 .MN.% (S0T:E0 290 | 9eg)peq | g
. . . ) (orT . (77T :
d _(y1 (e _ (vt  (ege 9/ (gt T 00) 00" o Ti0) /6 (st (G
SUOPLRESIE [ rgg) o1 | w90) 11T | fzz0)T0T | ‘0800897 mm_wv o) oo | SSTO000T mm.mv (TETZLO) 160 | woqgy001 | :eut

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript




Page 30

Nufiez et al.

Author Manuscript

. : : (901 : (teT .
d (st (gt (oratT e (et T7406°0) /" oo 0 o) &) _(8re ¢
NN | ge0)ero | tmo0) 950 | 6E0) 929 90 | iggoreo | OTC0EVLST | B0 | @O0VSOELO | gpgery | ggt
. : (tzg : (ov'z .
d _(ege _(oTzor hind _ (ye e teerg) e oLl > 0p°0) 76 _ (ezs _(
PIOEALR | g0 1T | 5r0) o8 @0 | ypojgor | FETEEEOECE | 60 | B0TOrOIL0 | gegieyr | ity
: (eTT : (sv'1 .
d (eeTen e (B2 77 1Te00) 00" poid T tec0) o) _(eee _
suidezueo .t 55'0) ‘oq0) pgo | (88722 1€099C [ 2E0) (907 '€5'0) 620 w0 8TT | sg
6.0 890
(G6'T : (e8'1 .
fad hod _(eoz o7 T0°0) Qe s o) 1T _ (eve G
sulfydiinioN m_% 00 zro | (€CETT00)8E0 %.% G8TT00 110 | o) ,10 | 1o
N~
. P
(65T e oo | 28T camenn B (G2 (1
luyepow | Lvonr | (1882 6e°0) 9e'e .Mm.mv (TE'T'69'0) 56°0 f w0t |
sucezeun | Gezusoore | 9 | Ger0eso ¢ (
. : . 160 . '8r0)or'T | €9
(eve .
diA ‘0o = 520°0) 87" (v (S
arepluaydiAnien | te0'0) (r2€00820 £ woymo | ‘soc
920 3
e orr B OUY (1
(622 '€5'0) 0T'T E 00T | s
aulwelajwexapsi m ”mmﬁww.wm.ﬁ ”RA.M
£ (
Am auibriowe] ‘ez
.m aulze
15
S
<
~
‘S|eAIsIUl

Author Manuscript

Juswieal] Bulugep-uWIN|02 8yl SI0AR) 043z uey) Jabie| ‘uoneialdiaiul 104 ‘sjuabe jealbojooewsreyd

Author Manuscript

Author Manuscript

de alqeL



Page 31

Nufiez et al.

~
(9]
>
3
N
N
o
N
&)
s
o
=
(5]
=
2
s
&
=3
g
>
c
[
£
<]
e
S
Z
B
oqaoerg | . (6T _m%w .mwm..ﬁw (52 (36T e (66T (98'6.T mmmoﬁv €L (LIEE 15'0) 00 ﬁ%% (661 £60) £1T 8 v (&
grojeet | YOV 0O0 L seryeer | isemosT | esover | wrmosT | zeo)esor | € '26°0) LT . 1 . 5 1290) 12T | 967
6T | 657 6T £0T &
(see | (e8¢ : : : : : (91 : (v6'1 T :
diz | 50 | 5o (s5e €re (ese (re (08181 i (181 7 ) G e T tce) 76 (evy (¥
suopiseadiz | tz20) | wv0) [ o SN e | s izt | ore oot | ro ezt | tero)ses L50) 950 sop | (9882 €0 STE [ [9€°0) (€57 '55°0) 26'0 Syt | ost
s | 621 160 780
(e9z (65 : : . : (0zT : S .
vt 55T (95T (L1 (vsT (t€:00T e (g1 BT e ey o T ) A (vo'e (¥
rL 920 | wgoego | evoite0 | wzo)seo | ‘oroero | oeooss | Q| ecojopo | ECOTECO60Z | IO | ETTIEO6S0 | grgiggg | e
(90 (852 e (09 (ereeT (soz (@ze oo ey | LE T 1970} T @t (e
L | ueosor | ueosso | zzoero | weoiveo | eeoicee | Q| szojogo | LeTEOTSE | €O | EETROTLO | epgyyry | e
. . . : (€11 : (g1 .
d oy (61 Gyt _(ov'60T e _(set 07 70) e s T era) /9 e (s
SUOPHIECSIM | rec0) 260 | toro)eso | we0)es0 | ise0)eeo WO | gpojsro | GH02OET | L0 | UTEVOL90 | gegigor | iy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript




Page 32

Nufiez et al.

: : : (891 : (e0e : : :
d (191 (et (91 T (82 5 16000 CF" e T iar0) /- (et _ (rae _(are .
ORI | ogoos0 | ez ovo | TsO)zso | WY | emvee | G52SE0ISE0 | €50 | USTBIOLE0 | pegiegq | os0)oeT | i290)STT |
. . (oLt : (61 : . .
d (ot (g9 To _(er8 > 00 00 s T400°0) /6" (et (992 _(lrve .
RO | pegero | wooieor | Y | temewe | OCWONT | WO (OST90L60 | gpojpyg | eg0)TsT | l890)82T | 8
: (cee : (e6e : : .
d (oze v _(ByvT b tey0) O oo e tc0) e _(esz (s _ (o5¥
AredBId | ogoyoyt | 959 | eemigey | POTSYOISYT | 8900 | QUEUSOEET | qpoiyor | we0)s07 | s90)orT
(991 (6 (0oz : . .
d e  (epL T e oo T i) o (et (09 _ (eee
suidezue|o 050) SeDege | (19T Tr0)€0T €9°0) (257 '65'0) 560 0 220 | v80) 8yT | 990) 7T
160 €11 o
. >
(zs6 i) 8z e (091 @& (@62
NUYEPOW [ ooy eoe [ (OT'E2r0) 91T .wwmv (267:.50) v0T w0080 | 280 gdT | '590) geT
o
(120 _ Q .
d erorerg | ) 1o (610 ,GOM 8o |
suidezelin | (160 '60'0) 62°0 M.mv (T9°021°0) 220 60°0) 02°0 a0 %0 | 910 950 | 2
<
arepiuaydiApa AHNMONV (€2 980) 260 (8T (03 (8e'e
’ o . '92°0)0L0 | WSO ET | €r0)TCT [ ¢
60T g
) e Ca 5 E (0g'
e GST:r0v80 | wegypgo | 990) T [ we0)TTT |
(et (L (es2
SHHRAEREPS | 2v0)or0 | sg0)&ET | te90)2eT |
(96E (65°€
AUIBLIOWET | iy7) Rz | we0)ert |
5 (21
d
aulzel mmo ..:NOv G8'0 ‘c
13
i suoaidsng
<
~.

Author Manuscript

Author Manuscript

Author Manuscript

"S[eAIBIUI 82UBPIIUOI HG6 PAIRIJOSSE |
Bululyap-uwinjod ay1 sioAe) 0laz uey Jabue| ‘uonelaidiaiul 104 ‘syuabe [eaibojooewiieyd paipnis YlIM paleIoosse uoljen

o d|geL

Author Manuscript



Page 33

Nufiez et al.

J Affect Disord. Author manuscript; available in PMC 2022 July 27.

v | 69T 90z (851 (181 @91 oLt (e9'8 ) 1o are ey e (9e'1 €Lz (vsz
048I [ ) 77) 2102 .WW_% '820) 22T | '280)vTT | ‘se0)eso | w80 LTT .mw.mv e zry | (98T TEOIT .mm.wv OSTBLOTIT | weoypeo | s0D 2T | 980) ovT |
(050 €T _ . : (60 _ (91’1 _ . )
suopiseadi= | oo (et _ (6670 _(6Lo (o 00 _ (oge T 90°0) 90" 00" 9100°0) c0- (o _(egt et _
uopiseadiz mm_% 00'0) 900 00°0) 900 00'0) ¥0°0 00°0) 900 mw.% 70°0) 02°0 (LT°'T:00°0) 90°0 mm.% (960 :00°0) S0°0 00°0) 500 000600 | 000y 200 |
(86'6 (16 (Lv'8 (v6'6 (rs'6 (s0Ty | leoTT ST (€52 (oz'sT (€811
VL | eg0)egz | 690 85z | ‘zro)esT | ‘or0)vez .mw.mv 17 see | (GBI 850)€LT Nmmv (0r6:990)052 | goy151 | 00T 06e | ‘e6'0) TeE

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript




	Abstract
	Introduction
	Methods
	Data sources and search
	Study selection and eligibility criteria
	Data collection and risk of bias assessment
	Outcomes measures
	Statistical analyses

	Results
	Quality assessment and publication bias

	Discussion
	Conclusion
	References
	Fig. 1.
	Fig. 2.
	Table 1
	Table 2a
	Table 2b
	Table 2c

