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The association of antidepressant monotherapy and weight
change in a Middle Eastern psychiatric population

Joseph El-Khoury?, Antoine Beayno® Martine Elbejjani®,

Mary Abed Al Ahad®, Ghaidaa Majari?®, Amanda Ahmad?® and Paul Noufi®

Genetic and lifestyle factors influence weight changes
secondary to antidepressants. However, the association
between antidepressants and weight changes is seldom
studied in Middle Eastern populations who have a unique
genetic, lifestyle and dietary profile. This is a chart-

based retrospective longitudinal study that describes

the 6-month evolution of weight in outpatient Lebanese
adults initiated on serotonin reuptake inhibitor (SRI)
antidepressant monotherapy, with the exclusion of
confounders with metabolic implications. A linear mixed
model was used to estimate the association of weight with
time. Demographic factors were tested for interaction with
the model. The sample consisted of 200 antidepressant
trials. After adjusting for baseline weight, age, and sex,
weight did not change significantly from week 1 to week

4 (P=0.530) but significantly increased by 0.15 kg/week
from week 4 to week 24 (P < 0.05). Sex, baseline weight,
alcohol use, tobacco use, and presence of metabolic
condition(s) did not affect weight change

Introduction

Antidepressants are some of the most widely prescribed
medications globally, and the rate of their use across pop-
ulations has increased by over 400% over the past two
decades (Pratt ez al., 2017). Twenty-six million prescrip-
tions were issued in the years 2017 and 2018 in Australia
(Australian Institute of Health and Welfare, 2019).
Similarly, in the USA, antidepressants are currently the
third highest prescription medication and more than 10%
of Americans are prescribed antidepressants at any given
time (Blumenthal ez /., 2014; Pratt ez a/., 2017).

In parallel, obesity is a growing public health problem
that contributes to an annual medical cost of 147 billion
dollars in the USA (Hales ¢z a/., 2017). On a worldwide
level, it is estimated that up to 205 million men and 297
million women over the age of 20 are living with obesity
(Finucane er al., 2011). It is particularly highly prevalent
in the population of the Middle Eastern countries (Mallat
et al., 2016) where cardiovascular disease is the leading
cause of death (Global Burden of Disease Study, 2015).

Treatment with an antidepressant medication increases
the odds of developing metabolic syndrome by 50%
(Pyykkonen er al., 2012). One of the most commonly
reported side effects of antidepressants is weight gain
with an average prevalence of 65.3% (Cartwright ez al.,
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(P > 0.05). The same changes were observed across

all SRIs and diagnoses. Our results show that SRI
monotherapy is associated with weight gain throughout
the treatment course in a Middle Eastern population. We
recommend judicious prescription of SRIs and clinical
vigilance over weight throughout the course of treatment
in these populations. Int Clin Psychopharmacol 35:
201-207 Copyright © 2020 Wolters Kluwer Health, Inc. All
rights reserved.
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2016). In a 2018 study, El Asmar ez /. (2018) report that
early weight gain during the first month of antidepressant
treatment is associated with an increased risk of develop-
ing a metabolic syndrome during the 6 months of treat-
ment. Antidepressants are usually prescribed for at least 6
months and often longer; sustained compliance is essen-
tial for achieving and maintaining successful remission.
In a study published in 2000, Cash and Brown ¢z 2/. (2000)
showed that the knowledge of the effect of antidepres-
sants on weight influences women’s choice of treatment
for depression. Therefore, a tailored clinical decision on
the choice of antidepressant in large part depends on the
adverse effect profile of the medication, in addition to its
efficacy.

Contrary to tricyclic antidepressants (TCAs) and mono-
amine oxidase inhibitors, newer generation antidepres-
sants are not conclusively associated with weight changes
(Kachur ¢z al., 2005; Salvi ez al., 2016). Most consistently,
paroxetine is shown to be associated with weight gain
whereas fluoxetine is believed to cause short-term weight
loss over the first few months that is reversible with con-
tinued treatment. Other molecules are generally found
to be weight-neutral or to cause non-significant weight
changes (Allard ez al., 2004; Serretti and Mandelli, 2010;
Blumenthal ez /., 2014; Salvi ez al., 2016).
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One popular hypothesis is that weight gain among indi-
viduals with depression started on antidepressants can be
attributed to the remission of the depressive symptoms,
including appetite disturbances and weight changes
which are one of the diagnostic criteria in the Diagnostic
and Statistical Manual of Mental Disorders, fifth edi-
tion (DSM-5) (American Psychiatric Association, 2013).
However, a closer analysis adjusting for confounders
points to a more complex relationship where antidepres-
sants are independently associated with weight changes
(Rigler et al., 2001; Schwartz ez al., 2004; Vitk ez al., 2004;
Su and Tsang, 2006; Kivimaki ez «/., 2010; Serretti and
Mandelli, 2010; Dent ez a/., 2012). Most studies agree
that lifestyle modifications play a role in this association
(Paykel ez al., 1973; Costa E Silva ez al., 2001; Kutscher
et al., 2001; Reif and Pfuhlmann, 2002; Himmerich ¢z a/.,
2004; Esen-Danaci ez al., 2008; Davison, 2013). These
include increased sedentarism (Kazui e al., 2017),
changes in the relationship with food and more disin-
hibition in food intake (Davison, 2013), a higher daily
caloric intake with reports ranging from 215 to 500 Kcal/d
(Jensen-Otsu and Austin, 2015), and a shift to a Western
dietary pattern (Kazui ez a/., 2017). Multiple studies have
also investigated the role of the genetic makeup in the
occurrence of this side effect, suggesting variations in
weight changes across populations (Zimmermann ez a/.,
2003; Secher ez al., 2009).

Most of the literature examining the association between
antidepressants and weight changes is based on west-
ern populations. Given what is known of the genetic,
lifestyle and dietary factors influencing weight changes,
extending the knowledge to other less-studied popula-
tions seems important. This study aims to establish the
association between serotonin reuptake inhibitor (SRI)
antidepressant treatment and weight changes in a clinical
sample of the Lebanese population. Its findings may help
clinical decision-making in this specific context and iden-
tify the factors that can influence weight change in adults
on monotherapy with SRI antidepressants.

Methods
The study was approved by the American University of
Beirut Medical Center Institutional Review Board.

Study design

This is a chart-based retrospective longitudinal
study to describe changes in weight over 6 months
in adult patients initiated on newer-generation anti-
depressants. Irrespective of brands, all selective SRIs
(SSRIs), serotonin-norepinephrine reuptake inhib-
itors (SNRIs), and the serotonin modulator antide-
pressant (Vortioxetine) were included in the study.
Medical charts of patients seen in the psychiatry out-
patient clinics of the American University of Beirut
Medical Center between January 2016 and August
2018 were reviewed by trained researchers between

March 2018 and August 2018. All relevant clinical data
were recorded from the chart as entered. Weight was
recorded at baseline (i.e. time of initiation of the anti-
depressant) and any subsequent clinical assessment in
the following 6 months.

Inclusion and exclusion criteria

The study sample included adult patients above 18 years
of age that were started and maintained for a minimum
duration of 1 week on one of the following antidepres-
sants: sertraline, escitalopram, fluvoxamine, fluoxetine,
paroxetine, venlafaxine, duloxetine, and vortioxetine.
To account for the fact that appetite disturbances are
included in the diagnostic criteria of all depressive dis-
orders in the DSM-5 (American Psychiatric Association,
2013) and that appetite is expected to change with the
initiation of antidepressant treatment, all diagnoses and
psychiatric presentations were included except for those
with an identified eating disorder. To be included, the
patient also needed to have at least one weight record-
ing other than the baseline weight at the initiation of
the treatment. We excluded patients with a documented
history of bariatric surgery and thyroid disease. As we
aimed to study the effect of antidepressants as mono-
therapy, we excluded patients concomitantly taking met-
formin, antipsychotics, mood stabilizers, and stimulants
because of their known metabolic effects. Patients taking
benzodiazepines, non-benzodiazepine hypnotic drugs
(Zopiclone, Eszopiclone, Zaleplon, and Zolpidem), other
weight neutral sleeping aids, and undergoing psychother-
apy were included.

Statistical analysis

We first ran a linear mixed model with time in weeks
entered continuously to describe the overall association
of weight with time on treatment adjusting for age, sex,
and baseline weight. To further investigate the shape
of weight changes as a function of time since treatment
initiation and identify time ranges with potentially dif-
ferent weight changes, we used locally weighted scatter-
plot smoothing (LOWESS) to plot the linear predictions
of weight in kilograms (obtained from the linear mixed
model adjusted for age, sex, and baseline weight) ver-
sus time. The plots showed a change in association at 4
weeks, which was further confirmed with cubic splines.
Accordingly, the final models were linear mixed models
that incorporated linear spline for the time in weeks with
one knot at week 4 and adjusted for age, sex, and base-
line weight. In sensitivity analyses, we considered base-
line weight as one of the repeated outcome measures and
conclusions were unchanged.

The relation of lifestyle and socio-demographic factors
with weight change was assessed by adjusting for them in
the mixed model with linear spline and by testing their
interaction with time to identify the factors that modify
the changes in weight through time.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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The small sample size did not allow for head-to-head
comparisons between individual antidepressant medi-
cations. However, we were able to run a multiplicative
interaction for fluoxetine versus all other antidepressants.
We also ran a multiplicative interaction for depressive
disorders versus all other diagnoses.

Means and SDs were computed for continuous variables;
categorical variables were described in frequencies and
percentages. Statistical significance was reported at a
level of significance of 5% (P-value <0.05). The analysis
was carried out using the STATA software (version 14).

Results

Sample characteristics

A total of 3059 medical charts were reviewed. We obtained
a sample of 200 cases that met all inclusion and exclu-
sion criteria. Two cases were excluded because of miss-
ing data for the variables of age and sex. The duration of
follow-up ranged from a minimum of 1 week to a maxi-
mum of 24 weeks with an average follow-up time of 10
weeks. The baseline weight of the included population
ranged from 40 to 124 kg, with a mean of 71 kg. Summary
characteristics of the study population are presented in
Table 1. The mean age (+SD) was 36 years (x13). 53%
of the population were females, 43% were smokers, 37%
were alcohol users, and 12% had at least one of the fol-
lowing metabolic conditions: dyslipidemia, hypertension,
and diabetes mellitus.

The primary diagnosis of the included patients and the
class and molecule of antidepressant initiated are shown
in Table 2. The majority of the population had a primary
diagnosis of a depressive disorder (major depressive disor-
der, dysthymia) (41.4%) or a diagnosis of an anxiety disor-
der (social anxiety disorder, generalized anxiety disorder,
panic disorder) (36%) (according to the DSM-5) (American
Psychiatric Association, 2013). In our sample, 44.4% of the
patients had more than one psychiatric diagnosis. Most

Table 1 Sample characteristics of the study population
Mean *+ SD
Age (years) 36+13
Baseline weight (kg) 71+17
Sex n (%)
Female 105 (53.0)
Male 93 (47.0)
Marital status
Single 103 (52.0)
Married 78 (39.4)
Divorced 15 (7.6)
Widowed 2(1.0)
Smoking status
Smoker 85 (42.9)
Non-smoker 113 (57.1)
Alcohol user
Yes 74 (37.4)
No 124 (62.6)
Presence of at least one metabolic condition (hypertension, dyslipi-
demia, diabetes mellitus)
Yes 24 (12.1)
No 174 (87.9)

of the antidepressants used in our sample belonged to
the SSRI category (88.4%). SNRIs and Vortioxetine only
accounted for 6.6% and 5% of the sample, respectively.
The two most commonly prescribed medications were
Escitalopram (43.4%) and Sertraline (24.3%).

Antidepressant use and weight change

After adjusting for age, sex, and baseline weight of partic-
ipants, the linear mixed model showed that participants
gained an average of 0.13 kg [95% confidence interval (CI)
=0.10-0.17, P < 0.05] for each week of treatment. Results
from the LOWESS plot showed differences in weight
change across time before and after week 4 (Fig. 1 and
Table 3). Linear spline mixed models with a knot at week
4 showed that, adjusting for age, sex, and baseline weight,
weight did not change significantly from week 1 to week
4 [time interval 1 (T'1)] (CI = -0.48 t0 0.24, P = 0.516) but
increased by 0.15 kg for each additional week after week 4
[time interval 2 ('T2)] (CI = 0.10-0.19, P < 0.05) ('Table 3).

Effect of sociodemographic and lifestyle-related
variables on weight change

T'he multiplicative interaction of the subjects’ sex, base-
line weight, alcohol use, smoking status, presence of met-
abolic condition(s) with 'l and T2 in the linear mixed
model of weight are summarized in Table 4. None of the
sociodemographic and lifestyle-related variables modi-
fied weight change over time in either of the two studied
intervals (£ > 0.05).

Table 2 Distribution of primary diagnosis and antidepressant
class and molecule

n (%)

Primary diagnosis
Major depressive disorder
Persistent depressive disorder
Adjustment disorder
Social anxiety disorder
Generalized anxiety disorder
Panic disorder
Obsessive compulsive disorder
Post-traumatic stress disorder
liness anxiety disorder
Fibromyalgia
Substance use disorder
Gambling disorder
Sleep disorder
Other
Antidepressant class
SSRI 175 (88.4)
SNRI 13 (6.6)
Novel antidepressant 10 (5.0)
Antidepressant name
Escitalopram 8
Fluoxetine 3
1
4

[oe]

N =
= W=N==DBNOOOOO—= N
SSSCCORZPREORE

oo o®Y2Poumo ™
2eeegge; 2ol

Paroxetine

Sertraline

Venlafaxine

Desvenlafaxine

Duloxetine

Vortioxetine 1

SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin
reuptake inhibitor.
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The LOWESS pilot of the predicted value of weight change across time. LOWESS, locally weighted scatterplot smoothing.

Table 3 Linear mixed models of weight with time

Weight Estimate® P value 95% confidence interval
T1® —0.12 0.516 —0.48 t0 0.24
T2" 0.15 0.000 0.10t0 0.19

®Values are estimates of weight in the linear mixed models adjusted for age, sex,
and baseline weight.
®T1 is from week 1 to week 4 and T2 is from week 4 to week 24.

Fluoxetine versus all other antidepressants

We found no difference between patients on fluoxetine
versus those on other antidepressants for weight changes
over time (P = 0.838 and P = 0.722 for T'1 and '1'2, respec-
tively). We observed the same weight changes with fluox-
etine as with all other antidepressants combined in both
time intervals.

Depressive disorders versus all other diagnoses

We tested whether results will be different for patients
with depressive disorders versus those with other diag-
noses and found no difference between the two groups
in both time intervals (P = 0.320 and P = 0.770 for 'T'1 and
T2, respectively).

Discussion

In our study, significant weight changes did not occur
until the fourth week of antidepressant treatment initia-
tion. After that, patients consistently gained an average of
0.15 kg/week, which is equivalent to an average total gain

of 3 kg over 6 months. This delay in the onset of weight
gain is not always evident in the literature with reports of
weight gain starting as early as in the first month of treat-
ment (El Asmar ¢ a/., 2018). International studies reveal
that early weight gain in the first 6 weeks is predictive
of longer-term weight gain (Himmerich ez /., 2004). The
absence of significant weight gain in the first 4 weeks in
our study indicates that vigilance and consistent clinical
follow-up on weight changes should not only be limited
to the initiation phase but should persist throughout the
treatment course.

After the initial 4 weeks of treatment, our results show
an alarming cumulative rise of weight over the follow-
ing 6 months and no evidence of a plateau. In light of
this finding and of recent evidence reporting a trend of
overprescription of antidepressants (Bobo ez /., 2019;
Boehlen ¢z al., 2019), clinicians are recommended to con-
sider other valid alternative options for treatment when
possible prior to resorting to the use of antidepressants.
These include active monitoring, guided self-help, cog-
nitive behavioral therapy, and exercise, according to the
National Institute for Health and Care Excellence guide-
lines for the management of mild depression in adults
(Schuch ¢z al., 2016). The judicious employment of these
lower risk and clinically valid strategies can limit unnec-
essary use of pharmacologic treatment and participate in
decreasing the burden of weight gain. Conversely, when

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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Table 4 The multiplicative interaction of the socio-demographic and lifestyle-related variables with T1 and T2 in the linear mixed model

of weight

Interaction terms between factors and time since treatment Estimate® P value 950% confidence interval
Sex (male)*T1° 0.27 0.457 —0.44 t0 0.97
Sex (male) *T2° 0.03 0.410 —0.051t0 0.12
Baseline weight *T1° 0.008 0.573 —0.02 to 0.04
Baseline weight*T2° 0.001 0.322 —0.001 to 0.003
Alcohol user *T1° 0.32 0.378 —0.39to 1.02
Alcohol user *T2° —0.01 0.766 —0.10 to 0.07
Smoker *T1° 0.36 0.437 —0.55 to 1.27
Smoker *T2° —0.04 0.304 —0.11 t0 0.03
Presence of at least one metabolic condition *T1° —0.08 0.852 —0.931t0 0.77
Presence of at least one metabolic condition *T2° —0.003 0.949 —0.10 to 0.09

®Values are estimates of multiplicative interaction of each variable with time interval 1 (T1) and time interval 2 (T2) in the linear mixed models.

5T1 is from week 1 to week 4 and T2 is from week 4 to week 24.

antidepressant treatment is clinically indicated and nec-
essary, this finding can also mean that a change of anti-
depressant may still be warranted even late through a
course of treatment if the weight changes are unaccept-
able for the patient. While switching antidepressants may
not guarantee a different outcome on this parameter, it
is often a risk worth taking to avoid early termination
of treatment. This study only investigated the effect of
SSRIs and SNRIs on weight and did not include antide-
pressants from classes which are shown in the literature
to be associated with increased weight gain, including
mirtazapine and TCAs. In addition, our study was unfor-
tunately not powered to allow comparisons between
included antidepressant classes or molecules. As such,
specific suggestions for switching between different SRIs
cannot be advocated based on our findings and should be
carefully weighed, taking efficacy and other side effects
into consideration.

Sex, baseline weight, alcohol use, smoking status, and the
presence of a comorbid metabolic syndrome did not show
a significant effect on the reported weight gain model in
the context of our unique population. As such, the rec-
ommendation of vigilance and monitoring remains appli-
cable regardless of these specific patient characteristics.
"This finding is concordant with previous international lit-
erature that shows that weight gain with antidepressant
use occurs across a variety of clinical, social and demo-
graphic characteristics (Gafoor e al., 2018).

One unexpected finding in our study was that fluox-
etine did not differ from other antidepressants in its
effect on weight even though it is generally accepted in
the literature that it is associated with weight loss in the
early phases of treatment (Serretti and Mandelli, 2010;
Blumenthal er a/., 2014; Salvi er al., 2016). Though our
finding could be due to the small sample size of the fluox-
etine subgroup (n = 31; 15.5%) and the lack of adequate
power, it may also possibly reflect a different pharmacog-
enomic profile in our population.

One major concern in the antidepressant literature is that
weight gain after the initiation of treatment could be due

to the recovery of weight loss due to the illness itself and
not to a direct effect of the medication. One strength
of this study is that it accounts for this confounder by
including patients with multiple categories of psychiatric
disorders receiving treatment with antidepressants. Even
in patients with no diagnosis of depression, we found that
antidepressants significantly induced weight gain after 4
weeks of treatment. Another strength of this study is that
exclusion criteria were very strict and only patients who
were on antidepressant monotherapy, with no concomi-
tant use of any other psychotropic or non-weight-neutral
medication were included in the sample. Though causal-
ity cannot be confirmed with this design, we believe that
the results specifically reflect the effect of the antide-
pressant molecule on weight variations. The bias of pre-
scribing practice was addressed by using the records of
three psychiatrists who come from diverse generational
and training backgrounds and the sample attending the
psychiatric clinic at the American University of Beirut
Medical Center is representative of the clinical popula-
tion of Lebanon in terms of lifestyle and genetics.

It must be noted that there are some limitations to this
study. Information bias was present due to the inability to
ascertain complete compliance with the medications, and
adherence was only reported by the patients themselves.
As this is a retrospective study, all clinical information
on patients and diagnoses are based on data available in
the patients’ charts only. It is possible that some patients
included in the study might have one or more exclusion
criteria that were never diagnosed or documented in the
chart (e.g. history of an eating disorder).

In the absence of routine measurement of pre-treatment
height in the private clinics, pre- and post-treatment BMI
are missing variables. Therefore, the population could
not be stratified according to obesity status to account for
its potential confounding or interacting effect.

Lifestyle changes during the treatment period are not
systematically recorded in the private clinic charts. This
confounder of the association between antidepressants
and weight variations is unaccounted for in this study.
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Our data does not allow to comment on how much the
lack of early weight gain might have influenced the deci-
sion to increase the dose and how this increase might
have affected subsequent weight changes. Finally, even
though we accounted for the possibility of the observed
weight gain being due to the recovery from depression by
including patients with other diagnoses, the absence of a
placebo-treated control group limits the conclusiveness
of our results.

A thorough individualized clinical assessment supported
by population-based findings remain to this day the
most important tool for the clinician prescribing anti-
depressants, pending the development of the clinical
indication and use of pharmacogenomics (Solomon er
al., 2019). We believe that our findings help inform clin-
ical decision-making regarding the prescription and the
monitoring of antidepressants and reinforces the cred-
ibility of tolerability information shared with patients.
Our results show that treatment with antidepressants of
the SRI class in Middle Eastern populations can cause
delayed but more significant weight gain throughout the
treatment than in Western populations. This confirms
a known complex interaction of multiple factors with
antidepressant medications, but also calls for further
research and investigation of the role of lifestyle and
genetic factors. In this specific population, we recom-
mend a judicious prescription of SRIs as well as clini-
cal vigilance over weight gain throughout the course of
treatment, regardless of the medication and the patient’s
specific characteristics.
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