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Abstract

Objective: To report side effect frequency and severity in patients with major depres-

sive disorder (MDD) receiving escitalopram and aripiprazole adjunctive therapy and to

examine whether pretreatment anxious depression is associated with the number and

presence of specific side effects.

Methods: 188 of the 211 trial participants provided information on side effects during

treatmentwith escitalopram (10–20mg) for 8weeks, and nonresponders received fur-

ther augmentation on aripiprazole (2–10 mg) adjunctive therapy for another 8 weeks,

whereas responders remained on escitalopram. Participants completed the Toronto

Side Effects Scale at weeks 2, 4, 10, and 12. Covariate-adjusted negative binomial

regression and Wilcoxon tests examined the association between anxious depression

(GAD-7 ≥ 10) and number of side effects. Covariate-adjusted logistic regression and

chi-square tests explored the associationbetweenanxious depression and specific side

effects.
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Results: For both therapies, the most frequent side effects were also the most severe.

Theymostly related to the central nervous system (CNS) (i.e., drowsiness and nervous-

ness). Between baseline and week 2, the number of side effects participants experi-

enced (incidence rate ratio [IRR] = 1.38, p = .010) or had trouble with (IRR = 1.34,

p = .026) was significantly higher among those with anxious depression for escitalo-

pram but not adjunctive aripiprazole. Further, odds of experiencing and having trouble

with nervousness and agitationwere also significantly higher in anxious depression for

escitalopram only (p< .05).

Conclusion: Patients on escitalopram and aripiprazole adjunctive therapy may experi-

ence and have trouble with CNS side effects. Pretreatment anxious depression may

predispose escitalopram recipients with MDD to developing side effects, especially

those related to anxiety.

KEYWORDS

aripiprazole, depressive disorder, drug-related effects and adverse reactions, escitalopram, sero-
tonin uptake inhibitors

1 INTRODUCTION

Major depressive disorder (MDD) is a highly prevalent psychiatric

disorder worldwide and frequently cooccurs with anxiety symp-

toms, a condition known as anxious depression (Ferrari et al., 2013;

Smith, 2014). In the Sequenced Treatment Alternatives to Relieve

Depression (STAR*D) study, 53% of its 2876 patients with MDD

had anxious depression, defined using a ≥7 score on the Hamilton

Depression Rating Scale’s (HAM-D) Anxiety/Somatization factor (ASF)

(Fava et al., 2008). Another review found the prevalence of anxious

depression to range between 54 and 78% using the DSM-5 speci-

fier, major depressive episode with anxious distress (Gaspersz et al.,

2018).

As a frontline treatment, escitalopram, a selective serotonin reup-

take inhibitor (SSRI), is widely prescribed since it has high treatment

efficacy in MDD (Cipriani et al., 2018; Kennedy et al., 2006; Kennedy

et al., 2009; Wade et al., 2006; Wade et al., 2002) and anxious depres-

sion (Bandelowet al., 2007).AmongpatientswithMDDwhoarenot ini-

tially responsive to escitalopramor other antidepressants, aripiprazole

adjunctive therapy has also shown to be more effective than adjunc-

tive placebo in reducing the severity of depressive symptoms in MDD

and anxious depression (Berman et al., 2009; Berman et al., 2011;Mar-

cus et al., 2008; Trivedi et al., 2008). However, both escitalopram and

adjunctive aripiprazole are associated with side effects (Baldwin et al.,

2007; Berman et al., 2009; Berman et al., 2011; Burke, 2002; Höschl

& Svestka, 2008; Marcus et al., 2008). For instance, evidence shows

that about 60% of patients on antidepressant therapy experience at

least one side effect (Sanchez et al., 2014) and adjunctive aripiprazole

may frequently lead to side effects (e.g., akathisia and fatigue) (Mar-

cus et al., 2008). Although these symptoms tend to bemild and tempo-

rary, discontinuation rates due to adverse eventsmaybe as high as 10%

in patients using escitalopram (Pastoor & Gobburu, 2014). In order to

optimize patient monitoring and promote adherence, it is thus impor-

tant to identify factors that predispose patients withMDD to develop-

ing these side effects.

A potential factor is anxious depression given its high prevalence

in MDD. Findings were conflicting. A STAR*D study found that citalo-

pram recipients with pretreatment anxious depression (defined using

theHAM-DASF) had side effects thatwere greater in frequency, inten-

sity/severity, and burden than those without anxious depression (Fava

et al., 2008).On theother hand, a studyonescitalopramandparoxetine

found that anxious depression (definedusing a≥20 score on theHamil-

ton Anxiety Rating Scale [HAM-A]) was not associated with a higher

frequency of individual side effects and a higher proportion of partic-

ipants with side effects (Boulenger et al., 2010). Another study on esc-

italopram and duloxetine also found that those with anxious depres-

sion (defined using HAM-A) did not have a higher mean number of side

effects (Polychroniou et al., 2018). Similarly, a study on adjunctive arip-

iprazole did not find a significantly different side effect profile between

participantswith andwithout anxious depression (defined usingHAM-

DASF) (Trivedi et al., 2008).

These discrepant findings may be due to the varying methods used

to collect data on side effects. The STAR*D study (Fava et al., 2008)

used a combination of standardized side effect scales administered at

every study visit (the Patient Rated Inventory of Side Effects and the

Frequency, Intensity, and Burden of Side Effects Rating scale), whereas

the other aforementioned studies (Boulenger et al., 2010; Polychro-

niou et al., 2018; Trivedi et al., 2008) relied on spontaneous report-

ing, which has been associated with side effects being underreported

(Hazell & Shakir, 2006). Given this potential risk of underreporting side

effects in previous studies using spontaneous reporting, there is a need

for studies touse standardized sideeffect scales to reexamine theasso-

ciations between anxious depression and side effect frequency and

severity.
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Since no studies, to our knowledge, have utilized standardized side

effects scales to examine such associations in escitalopram and adjunc-

tive aripiprazole, the present study utilized the Toronto Side Effects

Scale (TSES) and examined a cohort of MDD outpatient participants

who received escitalopram (10–20 mg/d) for 8 weeks (Phase I) and,

for a second 8 weeks (Phase II), either remained on escitalopram or

switched to aripiprazole adjunctive therapy (2–10mg/d) based on their

response status. There were two objectives: (i) assess the frequency

and severity of side effects experienced in Phase I and Phase II; (ii)

assess the association between pretreatment anxious depression and

the number and presence of specific side effects in Phase I andPhase II.

Based on available literature on escitalopram and adjunctive aripipra-

zole that used spontaneous reporting, we hypothesized that pretreat-

ment anxious depression would not be associated to the number and

presence of side effects a patient would experience (Boulenger et al.,

2010; Polychroniou et al., 2018; Trivedi et al., 2008).

2 MATERIALS AND METHODS

2.1 Study design and participants

Data from the initial Canadian Biomarker Integration Network in

Depression trial were used in a secondary analysis (CAN-BIND-1; Clin-

icalTrials.gov Identifier: NCT01655706). Adults 18–60 years of age

with a current major depressive episode duration of ≥3 months and

a MADRS score of ≥24 were prospectively recruited via community

advertising and referral networks across six clinical centers. Ethics

approval was obtained from the Research Ethics Board of each partici-

pating institution. The complete trial design and inclusion/exclusion cri-

teria have been described elsewhere (Kennedy et al., 2019; Lam et al.,

2016).

2.2 Measures

Data from clinician-rated and patient-reported outcome measures

were collected via electronic data capture systems. They were then

entered into a federated database Brain-CODE for secure storage. The

complete list of procedures, assessments (including clinical interviews,

questionnaires, blood testing for drug levels), and their schedules were

presented elsewhere (Kennedy et al., 2019; Lam et al., 2016).

2.3 Side effects

The TSES was used to assess central nervous system (CNS), gastroin-

testinal, and sexual sideeffects (Vanderkooyet al., 2002). Patientswere

asked by clinicians to indicate if they had experienced symptomswithin

the last 2 weeks, compared with the 2 weeks before starting esci-

talopram. Clinicians then rated the frequency and severity of 32 side

effects using 5-point Likert scales ranging from 1 (Never) to 5 (Every-

day), and from 1 (No Trouble) to 5 (Extreme Trouble), respectively. There

Significant Outcomes

1. Central nervous system side effects are most frequent

and severe for escitalopram and adjunctive aripiprazole.

2. Incidence rate of escitalopram side effects is higher in

anxious depression.

3. Odds of nervousness and agitation side effects with esci-

talopram is higher in anxious depression.

Limitations

1. Trial lacked placebo group.

2. Sample size was small for the adjunctive aripiprazole

treatment group.

were three sideeffect items related toejaculationandhenceweremale

specific, whereas one “other” item allowed patients to specify a side

effect not mentioned on the scale. The “other” itemwas not used in the

present study. TSESwas administered atweeks2, 4, 10, and12, primar-

ily measuring side effects that occurred in the first and second 2-week

intervals of Phase 1 and Phase 2.

2.4 Depression and anxiety symptom severity

Depression symptom severity was assessed using the overall scores of

MADRS, a 10-item clinician-rated scale (Montgomery&Asberg, 1979).

Responders were defined as participants who experienced a ≥50%

decline from baseline to week 8. For the present study, MADRS data

at baseline andweek 8were utilized.

Anxiety symptom severity was assessed using the Generalized Anx-

iety Disorder 7-item scale (GAD-7) (Spitzer et al., 2006), a patient-

reported outcome measure. Minimal, mild, moderate, and severe anx-

iety were characterized with an overall score of 0–4, 5–9, 10–14, and

15–21, respectively. A score ≥10 has been used to identify anxiety

severity that demands clinical attention. For the present study,weused

this cut-off to define anxious depression. GAD-7 data at baseline and

week 8were utilized.

2.5 Statistical analysis

All participants with detectable blood levels of escitalopram and avail-

able side effect data at week 2 were included in the present analy-

sis. The steps outlined below were performed for the TSES scores col-

lected at weeks 2, 4, 10, and 12. Due to a prominent floor effect in

the distribution of the scores, we dichotomized both frequency (“no

symptoms” vs. “experienced symptoms”) and severity (“no trouble” vs.
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“had trouble”) variables according to the scores of 1 or >1. We then

ranked the most frequent and severe side effects using the proportion

of respondents in the “experienced symptoms” and “had trouble” cate-

gories. For each participant, we also counted the number of non-male-

specific side effects one experienced or had trouble with.

To examine whether baseline anxious depression was associated

with the number of side effects one experienced or had trouble with

in the first (baseline toweek 2) and second (weeks 2 to 4) 2-week inter-

vals, we utilized negative binomial regression (shape parameter set at

1), which is suitable for overdispersed count data (i.e., mean unequal to

variance).Model fit was examined using the goodness-of-fit chi-square

test. Anxious depression status at baseline was the predictor variable

and the number of side effects was the outcome variable. Baseline

depression severity, age, and sex were included as covariates.

We then explored the association betweenbaseline anxious depres-

sion and experiencing or having trouble with specific side effects. Chi-

square andFisher’s exact testswere first conducted on the top10most

frequent and severe side effects in each 2-week interval. Where a sig-

nificant association existed, we further conducted logistic regression

analysis adjusting for baseline depression severity, age, and sex.

As an exploratory analysis, we also ranked the frequency and sever-

ity of side effects in the third (weeks 8–10) and fourth (weeks 10–

12) 2-week intervals, for both participants who switched to aripipra-

zole adjunctive therapy and those who remained on escitalopram. For

both cohorts, we conductedWilcoxon rank-sum tests to assess the dif-

ference between participants with and without anxious depression at

week 8 in the number of side effects one experienced or had trou-

ble with at both time intervals. We further explored the relationship

between week 8 anxious depression status and experiencing or having

trouble with specific side effects using the chi-square or the Fisher’s

exact test.

Missing data was treated with complete case analysis. For 2-week

interval, multiple testing in chi-square and Fisher’s tests were adjusted

for using the false discovery rate method (10 tests) (Benjamini &

Hochberg, 1995). All other analyses were conducted with a two-sided

alpha level of 0.05 on R software (version 4.0.3) (R Core Team 2020).

3 RESULTS

3.1 Sociodemographic and clinical characteristics

Two hundred and eleven participants were enrolled in the CANBIND-

1 study at baseline. Three participants with undetectable plasma lev-

els of escitalopram and 20 participants without side effect data were

excluded. The final sample for analysis contained188participants (62%

female) who completed TSES at week 2 (mean age = 35.1, SD = 12.6).

The respective sample sizes for weeks 4, 10, and 12 were 185, 166,

and 164 participants. Other sociodemographic and clinical character-

istics are shown in Table 1. There were no significant differences in the

baseline characteristics betweenour sample andexcludedparticipants,

with the exception of sex, where our sample in the trial had a signifi-

cantly smaller proportion of females (62% vs. 75%; p= .002).

3.2 Escitalopram side effects: baseline to week 4

The five most frequent (F) and severe (S) side effects overlapped with

each other in the first and second 2-week intervals (Table 2). Theywere

mostly related to CNS, gastrointestinal, and sexual functioning. From

baseline to week 2, the five most common side effects were drowsi-

ness, nausea, headache, weakness fatigue, and nervousness, respec-

tively, both among AD and non-AD participants. From week 2 to week

4, decreased libido appears in the top 5, whereas nausea prevalence

decreased dramatically and is not included in the 10most frequent and

severe side effects due to escitalopram use.

3.3 Relation between pretreatment anxious
depression and number of side effects

According to the results of the covariate-adjusted negative binomial

regression, the number of side effects participants “experienced” and

“had trouble” within the first interval was significantly higher among

those with pretreatment anxious depression (p < .05; Table 3). In the

second interval (weeks 2–4), participants with anxious depression did

not have any significant effect on the number of side effects partici-

pants experienced or had trouble with (p > .05). All models met the

goodness-of-fit chi-square test (p< .05).

3.4 Relation between pretreatment anxious
depression and specific side effects

Following significant associations identified by chi-square and Fisher’s

exact tests for both 2-week intervals (Table 2), covariate-adjusted

logistic regression analyses were further conducted on agitation and

nervousness. Results showed that the odds of experiencing and having

trouble with nervousness were significantly higher among participants

with anxious depression throughout the whole treatment period from

baseline to week 4 (baseline to week 2, p < .05; week 2–4, p < .05). A

similar relationship was observed for agitation betweenweeks 2 and 4

only (p< .05; Table 3).

3.5 Escitalopram side effects: weeks 8–12

At week 8, all responders to escitalopram (n = 85) remained on

monotherapy. Eighty-three participants reported anxiety levels with

8 (9.6%) experiencing anxious depression. In the third (weeks 8–10)

and fourth (weeks 10–12) 2-week intervals, the top five most frequent

and severe side effects largely overlapped with each other. Again,

these side effects were related to CNS and sexual functioning: drowsi-

ness, sweating, weakness/fatigue, dry mouth, and decreased libido

(Table S1).

Participantswith andwithout anxious depression atweek8only dif-

fered significantly in the number of symptoms they had experienced

between weeks 8 and 10 (median: 9.0 vs. 3.0;W = 407.5, p = .04). On
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TABLE 1 Baseline sociodemographic and clinical characteristics

Sample with side effect data (n= 188) Sample without side effect data (n= 20)

Test of

difference

Variables Missing/unknown n % Missing/unknown n % pa

Sex—females 0 (0%) 116 61.7% 0 (0%) 15 75.0% .002†

Married/cohabitating 0 (0%) 51 27.1% 0 (0%) 4 20.0% .492†

Employed/student 1 (0.5%) 120 63.8% 0 (0%) 11 55.0% .419†

Current episode duration—

<12Months

10 (5.3%) 95 53.4% 4 (20%) 9 45.0% .829†

Prior antidepressant treatment

for current episode

.532‡

None 0 (0%) 108 57.4% 0 (0%) 13 65.0%

No adequate 0 (0%) 30 16.0% 0 (0%) 3 15.0%

1 adequate 0 (0%) 46 24.5% 0 (0%) 3 15.0%

2 adequate 0 (0%) 4 2.1% 0 (0%) 1 5.0%

Missing/unknown Mean SD Missing/unknown Mean SD p

Age 0 (0%) 35.1 12.6 0 (0%) 35.4 12.0 .967§

Years of education 2 (1.1%) 16.9 2.2 0 (0%) 17.2 1.8 .693§

Age ofMDD onset 7 (3.7%) 22.0 11.9 1 (5.0%) 22.0 11.9 .995§

Number of previous episodes 12 (6.4%) 5.0 8.4 2 (10.0%) 5.0 8.4 .832§

MADRS total score 0 (0%) 30.0 5.5 0 (0%) 28.7 6.4 .302§

Abbreviations:MADRS,Montgomery-Asberg Depression Rating Scale; MDD,major depressive disorder.
aStatistical significance for all tests were set at p< .05.
†Chi-square test.
‡Fisher’s exact test.
§Wilcoxon-rank sum test.

the other hand, those with anxious depression at week 8 were signif-

icantly more likely to experience nervousness and agitation between

weeks 8 and 10 (p < .05; Table S6) and to have trouble with nervous-

ness betweenweeks 10 and 12 (p= .023; Tables S1 and S7).

3.6 Aripiprazole adjunctive therapy side effects:
weeks 8–12

At week 8, all nonresponders to escitalopram (n = 92) switched to

aripiprazole adjunctive therapy. Ninety participants reported anxiety

symptoms, with 33 (36.7%) experiencing anxious depression. Between

weeks 8 and 10, 89 participants reported receiving 2 mg of adjunc-

tive aripiprazole. Between weeks 10 and 12, 45 and 42 participants

reported receiving 2 mg and 4/5 mg of adjunctive aripiprazole, respec-

tively. Between weeks 8 and 12, four out of the top five most frequent

and severe side effects largely overlapped with each other and were

related to CNS: drowsiness, decreased sleep, nervousness, and weak-

ness fatigue (Table 4). Unlike the previous group, decreased libido was

not present among the five most frequent or severe side effects in par-

ticipants who switched to aripiprazole adjunctive therapy (Tables S4

and S5).

For both 2-week intervals, participants with and without anxious

depression at week 8 did not differ in the number of symptoms they

experienced or had trouble with (p> .05). In addition, there was no sig-

nificant association between anxious depression and any specific side

effects (p> .05; Table 4).

4 DISCUSSION

In this report, we examined the frequency and severity of side effects

amongMDD outpatient participants who received escitalopram in the

first 8weeks, followedby a further examination of thosewho remained

on escitalopram (responders) or received aripiprazole adjunctive ther-

apy in the second 8 weeks. For both therapies, we further exam-

ined whether pretreatment anxious depression was associated with

the number and presence of specific side effects. There were four

main findings: (1) side effects most frequently experienced by patients

were also ones they had most trouble with; (2) these side effects for

both therapies were mostly related to the CNS (i.e., drowsiness, ner-

vousness, etc.); (3) pretreatment anxious depression was associated

with higher number of side effects for escitalopram therapy only; and

(4) pretreatment anxious depression was significantly associated with

higher odds of experiencing and having trouble with anxiety-related

side effects (nervousness and agitation) for escitalopram only.

For escitalopram, we found that drowsiness, headache, weak-

ness/fatigue, and nervousness were consistently among the top five

most frequent and severe side effects between baseline to week 4,

with 24–45% of participants reporting they had experienced and had
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TABLE 2 Top 10most frequent and severe escitalopram side effects at between baseline to week 4

Baseline toweek 2

frequency—have

symptoms n (%)
Overall

(n= 188)

NoAD

(n= 69)

AD

(n= 119) p*

Baseline toweek 2

severity—have

trouble n (%)
Overall

(n= 188)

NoAD

(n= 69)

AD

(n= 119) p*

Drowsiness 85 (45.2) 26 (37.7) 59 (49.6) .347 Drowsiness 73 (38.8) 22 (31.9) 51 (42.9) .420

Nausea 76 (40.4) 27 (39.1) 49 (41.2) 1.000 Nausea 69 (36.7) 24 (34.8) 45 (37.8) .898

Headache 67 (35.6) 21 (30.4) 46 (38.7) .583 Headache 58 (30.9) 17 (24.6) 41 (34.5) .658

Weakness fatigue 60 (31.9) 19 (27.5) 41 (34.5) .590 Weakness fatigue 53 (28.2) 18 (26.1) 35 (29.4) .900

Nervousness 56 (29.8) 11 (15.9) 45 (37.8) .027 Nervousness 49 (26.1) 9 (13.0) 40 (33.6) .035

Dyspepsia 51 (27.1) 19 (27.5) 32 (26.9) 1.000 Agitation 47 (25.0) 10 (14.5) 37 (31.1) .092

Agitation 51 (27.1) 11 (15.9) 40 (33.6) .070 Dyspepsia 46 (24.5) 17 (24.6) 29 (24.4) 1.000

Drymouth 47 (25.0) 12 (17.4) 35 (29.4) .323 DryMOUTH 41 (21.8) 10 (14.5) 31 (26.1) .319

Decreased appetite 45 (23.9) 16 (23.2) 29 (24.4) 1.000 Decreased sleep 37 (19.7) 12 (17.4) 25 (21.0) .898

Increased sleep 42 (22.3) 14 (20.3) 28 (23.5) .583 Decreased appetite 33 (17.6) 11 (15.9) 22 (18.5) .898

Weeks 2 to 4

frequency—have

symptoms n (%)
Overall

(n= 185)

NoAD

(n= 69)

AD

(n= 116) p*

Weeks 2 to 4

severity—have

trouble n (%)
Overall

(n= 185)

NoAD

(n= 69)

AD

(n= 116) p*

Drowsiness 80 (43.2) 29 (42.0) 51 (44.0) 1.000 Drowsiness 71 (38.4) 25 (36.2) 46 (39.7) .873

Weakness Fatigue 65 (35.1) 24 (34.8) 41 (35.3) 1.000 Weakness Fatigue 62 (33.5) 24 (34.8) 38 (32.8) .904

Nervousness 54 (29.2) 10 (14.5) 44 (37.9) .013 Nervousness 47 (25.4) 7 (10.1) 40 (34.5) .005

Decreased Libido 50 (27.0) 17 (24.6) 33 (28.4) .921 Headache 46 (24.9) 13 (18.8) 33 (28.4) .405

Headache 49 (26.5) 15 (21.7) 34 (29.3) .583 Decreased Libido 44 (23.8) 15 (21.7) 29 (25.0) .873

Increased Sleep 46 (24.9) 14 (20.3) 32 (27.6) .583 Agitation 40 (21.6) 7 (10.1) 33 (28.4) .031

Agitation 45 (24.3) 9 (13.0) 36 (31.0) .049 Anorgasmia 38 (20.5) 18 (26.1) 20 (17.2) .405

Decreased Appetite 44 (23.8) 18 (26.1) 26 (22.4) .921 Sweating 37 (20.0) 11 (15.9) 26 (22.4) .637

DryMouth 43 (23.2) 10 (14.5) 33 (28.4) .154 DryMouth 36 (19.5) 8 (11.6) 28 (24.1) .195

Decreased Sleep 39 (21.1) 14 (20.3) 25 (21.6) .507 Decreased Sleep 35 (18.9) 10 (14.5) 25 (21.6) .873

Abbreviation: AD, anxious depression.

*Adjusted for multiple testing using the false discovery ratemethod (10 comparisons).

TABLE 3 Negative binomial and logistic regression results for pretreatment anxiety as a predictor of side effects

Baseline toweek 2 Weeks 2–4

Negative binomial

regression resultsa
Anxious depression—

incidence rate ratio 95%CI p
Anxious depression—

incidence rate ratio 95%CI p

Outcomes:

Frequency—number of side

effects experienced

1.38 1.08–1.75 .010 1.18 0.92–1.51 .202

Severity—number of side

effects had trouble with

1.34 1.05–1.73 .026 1.17 0.89–1.52 .272

Logistic regression resultsb
Anxious depression—

odds ratio 95%CI p
Anxious depression—

odds ratio 95%CI p

Outcomes:

Nervousness

Frequency—had symptoms 3.03 1.42–6.87 .005 3.88 1.77–9.16 .001

Severity—had trouble 3.01 1.35–7.29 .010 4.57 1.94–12.19 .001

Agitation

Frequency—had symptoms 1.99 0.91–4.54 .091 2.69 1.18–6.61 .023

Severity—had trouble 1.90 0.85–4.50 .127 3.16 1.31–8.57 .015

aNegative binomial regression: number of side effects= pretreatment anxious depression+ baseline depression severity+ age+ sex.
bLogistic regression: presence of symptoms/trouble= pretreatment anxious depression+ baseline depression severity+ age+ sex.
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TABLE 4 Top 10most frequent and severe aripiprazole side effects at betweenweeks 8 and 12

Weeks 8–10

frequency – have

symptoms n (%)
Overall

(n= 87)

NoAD

(n= 57)

AD

(n= 30) pa

Weeks 8–10

severity—have

trouble n (%)
Overall

(n= 87)

NoAD

(n= 57)

AD

(n= 30) pa

Drowsiness 34 (39.1) 21 (36.8) 13 (43.3) 1.000 Drowsiness 30 (34.5) 18 (31.6) 12 (40.0) .984

Decreased sleep 33 (37.9) 23 (40.4) 10 (33.3) 1.000 Decreased sleep 30 (34.5) 21 (36.8) 9 (30.0) .984

Agitation 26 (29.9) 12 (21.1) 14 (46.7) .255 Weakness fatigue 23 (26.4) 13 (22.8) 10 (33.3) .984

Nervousness 26 (29.9) 14 (24.6) 12 (40.0) 1.000 Nervousness 22 (25.3) 12 (21.1) 10 (33.3) .984

Sweating 25 (28.7) 16 (28.1) 9 (30.0) 1.000 Drymouth 19 (21.8) 12 (21.1) 7 (23.3) 1.000

Drymouth 24 (27.6) 15 (26.3) 9 (30.0) 1.000 Agitation 19 (21.8) 7 (12.3) 12 (40.0) .069

Weakness fatigue 24 (27.6) 14 (24.6) 10 (33.3) 1.000 Headache 19 (21.8) 11 (19.3) 8 (26.7) .984

Weight gain 23 (26.4) 14 (24.6) 9 (30.0) 1.000 Sweating 18 (20.7) 11 (19.3) 7 (23.3) 1.000

Headache 21 (24.1) 13 (22.8) 8 (26.7) 1.000 Diarrhea 17 (19.5) 11 (19.3) 6 (20.0) 1.000

Diarrhea 19 (21.8) 13 (22.8) 6 (20.0) 1.000 Weight gain 16 (18.4) 9 (15.8) 7 (23.3) .984

Weeks 10–12

frequency—have

symptoms n (%)
Overall

(n= 84)

NoAD

(n= 55)

AD

(n= 29) pa

Weeks 10–12

severity—have

trouble n (%)
Overall

(n= 84)

NoAD

(n= 55)

AD

(n= 29) pa

Agitation 34 (40.5) 19 (34.5) 15 (51.7) 1.000 Agitation 29 (34.5) 15 (27.3) 14 (48.3) .923

Drowsiness 33 (39.3) 20 (36.4) 13 (44.8) 1.000 Drowsiness 28 (33.3) 17 (30.9) 11 (37.9) .979

Decreased sleep 29 (34.5) 18 (32.7) 11 (37.9) 1.000 Decreased sleep 26 (31.0) 16 (29.1) 10 (34.5) .994

Nervousness 27 (32.1) 16 (29.1) 11 (37.9) 1.000 Weakness fatigue 25 (29.8) 15 (27.3) 10 (34.5) .979

Weakness fatigue 26 (31.0) 16 (29.1) 10 (34.5) 1.000 Nervousness 22 (26.2) 13 (23.6) 9 (31.0) .979

Drymouth 25 (29.8) 14 (25.5) 11 (37.9) 1.000 Drymouth 20 (23.8) 11 (20.0) 9 (31.0) .979

Weight gain 23 (27.4) 16 (29.1) 7 (24.1) 1.000 Postural hypotension 19 (22.6) 12 (21.8) 7 (24.1) 1.000

Sweating 21 (25.0) 14 (25.5) 7 (24.1) 1.000 Decreased libido 18 (21.4) 10 (18.2) 8 (27.6) .979

Postural

hypotension

21 (25.0) 13 (23.6) 8 (27.6) 1.000 Weight gain 18 (21.4) 14 (25.5) 4 (13.8) .979

Decreased libido 20 (23.8) 11 (20.0) 9 (31.0) 1.000 Sweating 17 (20.2) 11 (20.0) 6 (20.7) 1.000

aAdjusted for multiple testing using the False Discovery Ratemethod (10 comparisons).

trouble with them in the first and second 2-week intervals since start-

ing the treatment. Concomitantly, nausea was frequent or severe

for 36.7–40.4% of participants between baseline and week 2, but

decreased to 14.7–19.8% between weeks 2 and 4 (Tables S2 and S3).

Exploratory results from responders to escitalopram use post-week

8 showed that drowsiness, weakness/fatigue, and decreased libido

remained among the top five most frequent and severe side effects

between weeks 8 and 12, whereas nervousness and headache were

among the top 10 side effects. The proportion of participants who

experienced or had trouble with side effects were between 20 and

36% after the week 8 of therapy, thus indicating improvement. Clin-

ically, findings suggest that drowsiness, weakness fatigue, decreased

libido, and, to a lesser extent, nervousness and headache persist as

side effects over the course of 16-week escitalopram therapy despite

associated improvements in depression symptoms, whereas nausea

appears as a major side effect predominantly in the first four weeks of

escitalopram therapy. As these side effects are commonly associated

with early SSRI discontinuation (Baldwin et al., 2007; Bull et al., 2002;

Kroenkeet al., 2001), providingpatient information, carefulmonitoring

of and rapidly intervening in these potential adverse events are pivotal

to maintaining treatment adherence, especially in the first weeks after

treatment initiation (Bull et al., 2002).

The side effects for escitalopram, as reported in the current study,

are in line with previous research. A pooled analysis (Baldwin et al.,

2007) across 23 RCTs on escitalopram (14 in MDD; eight in anx-

iety disorders; and one in obsessive-compulsive disorder) revealed

that adverse events with the highest incidence rates (IRs) in the first

8 weeks were: headache (18%), nausea (17%), sexual dysfunction

(10%; including decreased libido, delayed ejaculation, etc.), insomnia

(8%), and fatigue (8%). Similarly, the current study also found nau-

sea, headache, decreased libido, weakness fatigue to be among the

most frequent and severe side effects between baseline and week

4. In addition, the pooled analysis also found that the point preva-

lence of nausea was initially higher for escitalopram than for placebo,

but eventually decreased to a similar to placebo level after 30 days

(Baldwin et al., 2007). Likewise, our findings showed that the pro-

portion of escitalopram recipients who experienced nausea declined

from 40% in the first 2-weeks to 20% in the second 2-weeks and

to 13% between weeks 10 and 12. Together, our findings suggest

that certain gastrointestinal side effects are more transient compared
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with the CNS and sexual functioning side effects among escitalopram

recipients.

However, the present study differed from the pooled analysis in two

ways. First, the proportion of participants who experienced and had

trouble with side effects was higher than the incidence and prevalence

rates reported in the pooled analysis. Second, drowsiness consistently

ranked as themost frequent and severe side effect in the present study,

whereas it did not in the pooled analysis. These differencesmay be due

to varying methods in side-effect assessment. TSES uses specific side-

effect questioning rather than spontaneous reporting and investiga-

tor observation used in studies in the pooled analysis (Baldwin et al.,

2007). Although this form of questioning assesses side effects in a

more standardized and comprehensive manner, it may also introduce

suggestibility and increase side-effect reporting. Alternatively, sponta-

neous reportingmight also have caused underreporting ofmild or tran-

sient side effects in the pooled analysis. Additionally, the inclusion of

patients with other disorders in the pooled analysis might be respon-

sible for different rates of adverse events from this study. Finally, esc-

italopram mean daily dose was not considered when comparing these

studies, as it may influence the side effect profile (Polychroniou et al.,

2018).

For week 8, among nonresponders who switched to aripiprazole

adjunctive therapy, drowsiness, nervousness, and decreased sleep

were among both the top five most frequent and severe effects

between weeks 8 and 10, with 21–38% of participants reporting they

had experienced or had trouble with them. Between weeks 10 and 12,

drowsiness, nervousness, and decreased sleep still persisted, whereas

agitation and weakness fatigue emerged as a top five most frequent

and severe side effects. There were 26–40% of participants who had

experienced or had trouble with them, suggesting a lack of improve-

ment in side effects. Clinically, findings indicate that side effects related

to CNS activation persist among patients who switched to adjunctive

therapy.

Findings from the present study on aripiprazole adjunctive therapy

were mostly in line with previous research. Two RCT studies included

an initial 8-week period, where MDD patients received an antidepres-

sant of clinician’s choice plus single-blind adjunctive placebo, and those

who did not respond were randomized to either adjunctive placebo

or aripiprazole adjunctive therapy (Berman et al., 2009; Marcus et al.,

2008). Results showed that akathisiawas themost frequent side effect

with an IR of ≥15%. Besides akathisia, other side effects that had an

IR between 5 and 10% and twice that of placebo were fatigue, som-

nolence, restlessness, insomnia, and tremor. These latter side effects

were similar to the sleep and anxiety-related side effects found in the

present study. Conversely, akathisia was not reported as a top side

effect in the present study potentially because TSES does not include it

as an item. Furthermore, unlike the twoRCTs, the present study did not

utilize akathisia-specific scales such as the Barnes Akathisia Clinical

Assessment. That being said, agitation and nervousness, which shares

similar features with akathisia, were reported as the top side effects

and hence may suggest the presence of akathisia. Additionally, this

study only administered the TSES for patients on adjunctive aripipra-

zole for a 4-week period (weeks 8–12), and this represents an impor-

tant limitation to our study. Akathisia, the most common side effect of

aripiprazole therapy (Casey & Canal, 2017) is associated with higher

doses of this antipsychotic drug (Lenze et al., 2015)with anRCT report-

ing the median dose of 7 mg for its onset (Lenze et al., 2015). However,

literature suggests that other aripiprazole side effects, such as weight

gain (Simon et al., 2009) and othermetabolic adverse events (e.g., body

fat, total cholesterol, triglycerides, glucose, or insulin concentrations),

are either dose independent or not different fromplacebo respectively

(Lenze et al., 2015; Simon et al., 2009). With the growing use of atyp-

ical agents including aripiprazole, which frequently induces akathisia

(Cheon et al., 2017; Poyurovsky, 2010; Thomas et al., 2015), additional

items should be incorporated into the TSES.

On the other hand, unlike responders to escitalopram monother-

apy, the adjunctive therapy groupdidnot havedecreased libidopresent

among the top 5most significant side effects, which suggests that arip-

iprazole augmentation may have improved libido. These results are in

line with previous studies (Cheon et al., 2017; Fava et al., 2011), which

show that adjunctive aripiprazole significantly reduced sexual dysfunc-

tion in patients with MDD on antidepressant use and may be possibly

due to its partial dopamineD2 and serotonin 5HT1A receptor agonism

andpartial serotonin 5HT2A receptor antagonism (Kozian, 2020;Mété

et al., 2016;Montejo et al., 2019; Stahl, 2013).

In the present study, pretreatment anxious depression was signifi-

cantly associatedwith a greater number of side effects as well as expe-

riencing/having trouble with specific side effects related to anxiety

(nervousness and agitation) among escitalopram recipients between

baseline to week 4 and weeks 8 and 12. We hypothesize that patients

with anxious depression might be more sensitive to antidepressant

activating effects in the initial weeks of treatment. These findingswere

in line with a STAR*D study, which showed that anxious depression

is associated with greater overall frequency and intensity/severity of

side effects among citalopram recipients (Fava et al., 2008). However,

our findings differed from previous escitalopram studies that found

the mean number of overall side effects and the frequency of specific

side effects to not significantly differ between those with and with-

out anxious depression (Boulenger et al., 2010; Polychroniou et al.,

2018). These discrepancies could be due to previous escitalopram

studies using spontaneous reporting, which has been associated with

underreporting of side effects (Hazell & Shakir, 2006). It could also

be due to previous studies defining anxious depression with HAM-

A, whereas the present study defined with GAD-7. The former is a

14-item clinician-based scale that comprises both psychological and

somatic symptoms (Hamilton, 1959),whereas the latter is a7-itemself-

reported questionnaire that primarily focuses on psychological symp-

toms of anxiety (Spitzer et al., 2006). Future studies could continue to

examine these associations using standardized side effect scales and

consistent definitions of anxious depression to produce replicable find-

ings (Ionescu et al., 2013).

On the other hand, associations between anxious depression and

side effects were not observed with aripiprazole adjunctive therapy in

the present report. These findings were in line with a previous arip-

iprazole study that used spontaneous reporting and found the side

effect profile to not differ significantly between thosewith andwithout
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anxious depression (Trivedi et al., 2008). Additionally, there is evidence

that antidepressants have distinct pharmacological and side effect pro-

files (Anderson et al., 2012); for example, sertraline is associated with

a higher incidence of diarrhea (Cipriani et al., 2009), and paroxetine

with greater sedation, constipation, and sexual dysfunction than other

SSRIs (Marks et al., 2008). Together, findings suggest that the associ-

ation between anxious depression and number of side effects could

depend on the antidepressant therapy used. Patients who receive esc-

italopram and have anxious depression may require closer monitoring

of side effects in the initial weeks of treatment commencement, par-

ticularly the most frequent and severe ones (e.g., drowsiness, nausea,

nervousness). Future studies could continue to examine this associa-

tion using data from comparative clinical trials.

Clinically, havingupward to45%ofparticipants experiencingorhav-

ingwith troublewith side effects, alongwith how anxious depression is

associatedwithmore sideeffects, points toward the importanceof rou-

tinely utilizing standardized side effect scales during antidepressant

therapy. Scales like TSES allow greater sensitivity to capturing patient

reported adverse effects and has been reported to pick up 20 times

more than alternative patient-administered questionnaires (Zimmer-

man et al., 2010). This provides a promising opportunity for physicians

to better anticipate side effects and to implement active physician–

patient communication regarding the side effect profiles of escitalo-

pram and aripiprazole adjunctive therapy to ensure patient compliance

and adherence (Hu et al., 2004).

4.1 Limitations

This study has several limitations. First, a placebo control group was

not included in the trial, so we are unable to compare side effects

across the placebo and treatment groups. Second, the sample size was

small between weeks 8 and 12 for the aripiprazole adjunctive and

escitalopram therapy cohorts. Therefore, we were unable to conduct

covariate-adjusted logistic and negative binomial regression models.

Third, the side effects in our sample are specific for adults and fur-

ther investigation would be needed to examine other populations (e.g.,

geriatric). Fourth, there was a significantly higher proportion of female

participants in the sample without side effects data. Although the lack

of data was not due to adverse events, our analysis sample may be

affected by potential selection biases.

5 CONCLUSION

In summary, the present study demonstrates the utility of a standard-

ized side effects questionnaire (TSES) and extends previously reported

adverse effects data in CAN-BIND-1 (Kennedy et al., 2019). For both

escitalopramand aripiprazole adjunctive therapies, side effects related

to the CNS and, to a lesser extent, sexual functioning are the most

frequent and troubling. Having pretreatment anxious depression is

associated with significantly higher number of side effects during the

initial 2-weeks of escitalopram therapy. It also provides predictive util-

ity to the presence of anxiety-related side effects. Together, findings

suggest that pretreatment anxious depression is a factor that pre-

disposes MDD patients to experiencing more side effects. Therefore,

for those with anxious depression, physician–patient communication

regarding anticipated side effects may be particularly important to

potentially improve antidepressant compliance.
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