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Vortioxetine versus sertraline in metabolic control, distress and
depression in Mexican patients with type 2 diabetes
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Background: Depression in patients with type 2 diabetes (T2D) is often undiagnosed and remains
untreated, leading to poor therapy adherence and ill health-related outcomes. We evaluated the effect of
vortioxetine versus sertraline in the treatment of depression, distress and metabolic control in subjects with
T2D and depression.

Methods: Participants were selected from the Clinic for Diabetes, diagnosed with depression when the
score was >14 in the Hamilton Depression Rating Scale, and verified by a psychiatrist in agreement with
the DSM-5 instrument (Diagnostic and Statistical Manual of Mental Disorders, fifth edition). The criteria
for recruitment also included glycosylated hemoglobin >7.5%, 18 to 60 years of age, and written informed
consent. Pharmacological treatment for depression was assigned randomly: vortioxetine (10 mg/day) or
sertraline (75 mg/day) for 8 weeks. Biochemical parameters, anthropometric measures and depression
symptoms were evaluated after antidepressant treatment. This was a randomized singled-blind study.
Results: Subjects that met the inclusion criteria were 50, of which only 21 patients with T2D and
depression finished the treatment. Vortioxetine and sertraline showed partial remission of depression.
Vortioxetine showed a major effect size in glycosylated hemoglobin and a moderate effect size on weight loss,
fasting plasma glucose (FPG), cholesterol and triacylglycerol levels. On the other hand, patients treated with
sertraline presented a slight increase in body weight, body mass index (BMI), and in all biochemical markers.
Conclusions: Vortioxetine may ameliorate depressive symptoms and metabolic control in patients with
T2D and depression. Trial registration number: NCT03978286.
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Introduction

"Type 2 diabetes (T2D) and depression are chronic diseases with
increasing prevalence worldwide due to lifestyle modifications
and increasing lifetime expectancy. Moreover, both illnesses
can occur simultaneously (1). Individuals with T2D have
twice the risk of suffering depression (2). This combination
of T2D and depression reflects an interaction of common
multifactor etiology, which not only includes lifestyle changes
and diabetes-associated stress (3,4), but also dysregulation of
biological systems related to pro-inflammatory state, insulin
resistance, and stress hormones (5,6).

Diagnosis of T2D and depression are commonly
unnoticed and untreated (7,8). This situation leads to a
strong negative impact on the quality of life of those being
affected. In addition, depression in patients with T2D is
associated with poor glycemic control and negative health-
related outcomes in diabetes (weight gain, lack of adherence
to therapy and long-term diabetic macrovascular and
microvascular complications) (9-11).

Antidepressants are first line drugs for the treatment
of mood disorders (depression, among them). However,
several reports have demonstrated that depression treatment
in patients with T2D may be ineffective given that selective
serotonin reuptake inhibitors and selective serotonin
and norepinephrine reuptake inhibitors are associated
with metabolic dysregulation. These alterations produce
increased in fasting blood glucose, glycated hemoglobin
(HbA1c), insulin resistance, and LDL-cholesterol and
triacylglycerol levels, among the most common impairment
outcomes. Furthermore, there is evidence that suggests
high body mass index (BMI) and abdominal obesity (12,13).
Sertraline, a selective inhibitor of the serotonin receptor
(SSRI), has been described to remit depression (14),
together with other additional effects such as increases in
insulin secretion, cholesterol, and triacylglycerol levels, as
well as inducer of loss of appetite in depressed patients with
T2D (15,16). These biochemical and clinical parameters can
lead to the prescription of new pharmacological alternatives
for the treatment of depression in patients with T2D, that
may promote both the remission of depression and glycemic
control. In this sense, recent studies indicate that the
antidepressant vortioxetine is a modulator and simulator of
serotonin since it exerts a multimodal mechanism of action
toward the serotonergic neurotransmitter system. This
antidepressant has shown less adverse effects and increased
cognitive function (17).

The aim of this study was to determine the efficacy of
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vortioxetine versus sertraline in the remission of depression,
diabetes-related distress, anthropometric measures and the
influence of these drugs in glycemic control in patients with
T2D and depression in a Mexican population.

Methods
Participants

This was a randomized single-blind study in which the
same medical practitioner in the clinic of diabetes assigned
at random to the patients to each of the two groups
(vortioxetine and sertraline treatments). They were simply
randomized into 2 groups by a computer-generated list
of random numbers; staff of Regional Hospital of High
Specialty Dr. Gustavo A. Rovirosa Pérez, who did not know
in detail the research, enrolled participants and assigned
participants to interventions. Twenty-one participants
(Vortioxetine: 12; Sertraline: 9) completed the study, there
were 28 dropouts (Vortioxetine: 11; Sertraline: 17). The
treatment evaluation was conducted by the psychiatrists,
investigators, and patients participating in the study who
were blinded to the diabetes treatment. The study was
conducted from June 2017 to June 2018. Participants were
recruited from the Clinic for Diabetes in the third-level
of the Regional Hospital of High Specialty Dr. Gustavo
A. Rovirosa Pérez in Villahermosa, Tabasco, southeastern
Mexico.

Inclusion criteria were the following: (I) individuals
had to be between 18 and 60 years of age, (II) diagnosis of
T2D based on the American Diabetes Association criteria,
(III) individuals with glycosylated hemoglobin >7.5%,
(IV) subjects had to be under anti-diabetic treatment, (IV)
diagnosis of major depressive episode in accordance with the
Diagnostic and Statistical Manual of Mental Disorders fifth
edition (DSM-5) and rating scale score >14 in the Hamilton
Depression scale (HAM-D), and (V) patients had to give
with verbal and written informed consent to participate in
this study. Exclusion criteria were: patients diagnosed with
a concomitant neurological illness or under psychoactive
medications, patients showing clinical parameters of type I
diabetes, or patients exhibiting active suicidal ideation.

Ethical statement

Participation was voluntary; patients were informed about
the objectives and aims of the research. Patients signed a
written informed consent before the interview. The study
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was approved by the hospital ethics committee (00228/16).
"This investigation was carried out at the Clinic for Diabetes
in collaboration with the Department of Psychiatry.

Clinical measures

The assessment consisted of an extended face-to-face
interview. Patients answered a structured questionnaire
to collect socio-demographic characteristics (gender, age,
education, occupation, and marital status) and clinical data
(pharmacotherapy, habits, drug consumption, diabetes
complications, and comorbidities). Depression was screened
using the HAM-D instrument, Center for Epidemiologic
Studies Depression Scale revised in Spanish (CES-DR35),
and Problem Areas in Diabetes Questionnaire (PAID-V).
Besides, we evaluated the remission of depression post-
treatment with HAM-D scale rating score <7 (18,19). We
also assembled anthropometric measurements: weight,
waist circumference, and BMI. Besides, blood samples
were drawn to assess the following biochemical parameters:
fasting plasma glucose (FPG), HbAlc, and cholesterol and
triacylglycerol levels.

Subsequently, patients who provided an informed
consent and convened with the inclusion criteria were
attended by a psychiatrist. Pharmacological management
was randomly assigned blind to the participant: vortioxetine
(10 mg/day) or sertraline. The latter was initially 50 mg/day
and in all the subjects the dose was adjusted starting from
day 7 into 100 mg/day until the end of the study. The
antidepressant treatment was administered for 8 weeks (20).
In addition, patients maintained their established anti-
diabetic treatment (oral hypoglycemic or insulin).
Subsequently, patients were interviewed by a psychiatrist,
followed by the extraction of blood samples to assess the
biochemical parameters mentioned above and the filling
out of a structured questionnaire (previously described).
Clinical measures and biochemical parameters were taken at
two different stages: prior to antidepressant treatment and
after the 8-week pharmacological treatment (12,13).

Depression diagnosis and evaluation and diabetes-specific
stress

The assessment of depression was performed by the
HAM-D rating scale validated in the Spanish version (21).
We used a 17-item reduced version, the range of values for
the scale was 0-50, where 14 was the cutoff point; patients
with this score were diagnosed with major depression.
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The severity of depression was measured with the CES-
DR35 scale (22). Previous studies in a Mexican population
reported a Cronbach a score of 0.9 (22). The CES-DR35
questionnaire consists of 35 items, which includes depressed
mood, anhedonia, appetite, sleep problem, psychomotor
retardation, fatigue, guilt/conscience, thinking, suicidal
ideation and social. These items measure symptoms defined
by DSM-5, and were the ones assessed in the present study.
In addition, diabetes-specific distress was assessed with the
PAID-V instrument. This scale consists of 5 items. The total
score ranges from 0 to 20. Positive diagnosis was considered
for scores >8 to indicate greater emotional stress (23).

Body weight, BMI and antbhropometric parameters

We measured weight, height and BMI. The latter was
calculated as weight in kilograms divided by the square of
the height in square meters (24) Waist circumference was
defined as the smallest circumference between the lower rib
and the iliac crest (25).

Biochemical parameters

We assessed the following biochemical parameters: FPG,
and cholesterol and triacylglycerol levels. These parameters
were analyzed with the Clinical Chemistry System from
Random Access Diagnostics. Glycated hemoglobin was
determined by an enzymatic immunoassay method.

Statistical analysis

Characteristics of sample are expressed as mean + standard
deviation (SD). Patients were included in a multivariate
analysis of variance (MANOVA) model to examine changes
in time (time effect), between treatment groups (interaction
effect), and treatment x time as the effects of interest. The
primary efficacy parameter was the severity of depressive
symptom (CES-DR35 items and HAM-D total score),
whereas secondary parameters included diabetes specific-
stress, as well as anthropometric and biochemical variables.
The partial eta squared (n°,) was used as an estimator of
the effect size of comparisons, with the following values
for interpretation: 0.02= small, 0.02-0.09= medium,
>0.09= large (26). Statistical analyses were performed using
the Statistical Package for Social Sciences software (SPSS,
Chicago, IL, USA). The significance cutoff value was set at
P<0.05.

Sample calculation was obtained through the G*Power
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Table 1 Group Comparison for characteristics and baseline data
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Characteristics

All groups (n=21)

Vortioxetine (n=12)

Sertraline (n=9)

Statistics t; P

Diabetes duration (years), mean = SD
Age (years), mean + SD
Body mass index (kg/m?), mean = SD
Waist (cm), mean + SD
Biochemical measurements, mean + SD
HbA1c (%)
Glucose (mg/dL)
Triglycerides (mg/dL)
Cholesterol (mg/dL)

Clinical assessment, mean + SD

11.61+7.63

48.52+11.25

30.65+8.8
101.42+ 15.87

8.46+1.66
210.71+19.37
187.33+100.08
210.66+ 44.87

HAM-D 25.90+13.15

PAID-5 6.42+ 4.72
Hypoglycemic treatment

Metformine; n/N total 18/21

Glibeclamide; n/N total 8/21

Linagliptine; n/N total 6/21

11.25+8.81 12.11+6.19 -0.25; 0.80
49.75+12.49 46.88+9.81 0.56; 0.57
28.23+6.50 33.89+10.71 1.50; 0.14
100.16+12.22 103.11+20.47 0.41; 0.68
8.66+1.91 8.20+1.31 0.62; 0.54
209+96.68 213.00+52.97 0.11; 0.91
214.33+123.0 151.33+41.05 1.46; 0.15
218.25+52.59 200.55+32.08 0.89; 0.38
26.16+12.91 25.55+14.24 0.10; 0.91
6.75+5.32 6.0+4.06 0.35; 0.72
10/12 8/9
5/12 3/9
2/12 4/9

SD, standard deviation; HAM-D, Hamilton Depression Rating Scale; PAID-5, Problem Areas in Diabetes Scale.

3.1 program. Considering an a priori power analysis for
differences between two marched pairs and assuming equal
variances with bilateral hypotheses, with a statistical power
of 0.95, and effect size (d) of 0.85, a total of 21 patients were
needed for the present study.

Results

Socio-demographic parameters of subjects with T2D and
depression

A total of 400 patients with T2D were interviewed. Fifty
subjects met the depressed-inclusion criteria for the
study. Given the high withdrawal rate, only 21 finished
the treatment (Figure S1). The majority of participants
with T2D and depression were female (71.4%, n=15); age
48.52+11.25 years old, level of education 8.52+4.2 years,
71.4% (n=15) were married. The main occupations
were classified as part-time jobs (42.9%, n=9) and
household chores (57.1%, n=12). Patients with T2D
came predominantly from a low economic status. Average
duration of diabetes was 11.61+7.63 years and BMI was
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30.65+8.8 kg/m’. From the 21 patients included in the
study, 57.1% (n=12) were treated with vortioxetine and the
remaining 42.9% (n=9) with sertraline. The comparison
of the baseline characteristics among groups are shown
in Table 1. As can be seen, both groups displayed similar
demographic and baseline clinical features. Subjects
with T2D and depression who dropped out of the study
(n=29) did so for the following reasons: non-adherence
to antidepressant treatment (n=18), failure to attend the
second interview due to home remoteness from hospital
(n=10), and presence of side effects such as drowsiness and
dizziness (n=1).

Depression in subjects with T2D

The remission of depression in T2D patients and
depression after 8 weeks of treatment was 90.47% (n=19)
for vortioxetine (n=11) and sertraline (n=8); remission rates
were similar in both groups (P=0.72). Both antidepressants
were effective in reducing depression (HAM-D) and
diabetes-related stress and almost all symptoms assessed
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with the CES-DR35 except appetite, in which no significant
improvements in time were observed in both groups. In
the case of anhedonia only, no differences in time were
observed in the group treated with vortioxetine. Suicidal
ideation and social were more severe at baseline values
in the group treated with sertraline; however, these two
symptoms along with depressed mood, anhedonia and
guilt/conscience exhibited a better improvement in time in
patients under sertraline treatment when compared to those
of vortioxetine. These results are presented in 7able 2, as
well as the effect sizes of each comparison.

Biochemical parameters and anthropometric characteristics
in subjects with T2D and depression

Both groups displayed similar biochemical parameters and
anthropometric characteristics at baseline values without
differences in time and by groups during the treatment
period in BMI, glucose, and cholesterol levels, but not for
triglycerides. Nevertheless, it was observed that patients
treated with vortioxetine showed significant reductions in
body weight, waist circumference, and HbAlc, whereas in
those treated with sertraline, waist and HbAlc remained the
same and body weight increased. The comparison of these
parameters is shown in Table 3.

Discussion

The aim of this study was to determine the effect of
vortioxetine versus sertraline on the remission of depression,
as well as the influence of these antidepressants on glycemic
control in patients with T2D and depression in a Mexican
population.

Remission of depression in subjects with T2D and
depression

We recognize that sertraline and vortioxetine were
effective to remit depression (Ham-D and CES-DR35) and
diabetes-related stress in patients with T2D. Our findings
are consistent with other reports in which vortioxetine
showed similar efficacy in the remission of depression as
that for sertraline, agomelatine, desvenlafaxine, duloxetine,
escitalopram, venlafaxine and vilazodone (27). Previous
studies in patients with T2D and depression treated
with sertraline have reported improvement in depressive
symptoms and emotional stress related to diabetes
demonstrated, in subjects with T2D and depression treated
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with sertraline for 12 weeks a decrease in depression
symptoms (28,29). On the other hand, vortioxetine
improved depressive symptoms with respect to placebo after
6-8 weeks of treatment (30). To our knowledge, our current
study is the first to compare sertraline versus vortioxetine.
We found that sertraline revealed a better effect compared
to vortioxetine in depression when we analyzed all items
of CES-DR35. Previous studies suggest that the CES-
DR35 scale is rather comprehensive since it considers the
following parameters: negative mood, emotional stress,
anxiety symptoms, subclinical depression, substance abuse,
and general disorders. The majority of patients with
diabetes and high levels of depressive symptoms are not
clinically depressed. Besides, diabetes encompasses more
general emotional distress and specific diabetes symptoms
than clinical depression (31,32).

It is known that depression in patients with diabetes is
associated with emotional stress, lack of glycemic control
and medication adherence, complications related to
diabetes and poor quality of life (33). Several reports have
revealed that vortioxetine is associated with amelioration
in cognition, psychomotor speed, executive function,
improvements in sleep, energy and appetite in patients with
depression without T2D (34) Similarly, this drug reduces
acute depressive episodes and relapse rates of depression in
subjects without diabetes (35).

Pharmacological and biochemical studies suggest that
vortioxetine anti-depressive activity acts by increasing
serotonergic neurotransmission, participation of 5-HT?7
receptor antagonist, partial agonist activity towards 5-HT1B
receptors and inhibition of serotonin reuptake (35,36). Mork
et al., demonstrated that vortioxetine increases, in a dose-
dependent manner, extracellular concentrations of 5-HT,
dopamine, acetylcholine, and histamine in prefrontal cortex,
whereas agonists of the 5-HT'1B receptor increase the firing
rate of serotonergic neurons in the raphe nucleus in rats (37).
Other reports showed that vortioxetine, antagonist of
the 5-HT3A receptor, increases serotonin, dopamine,
noradrenaline, acetylcholine, and histamine concentrations
in areas associated with depression (hippocampus and
prefrontal cortex) (38).

Anthropometric characteristics of subjects with T2D and
depression

Our work establishes that vortioxetine causes no weight
gain in subjects with T2D and depression with respect to
sertraline. This outcome promotes glycemic control in
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Table 2 Clinical efficacy of vortioxetine and sertraline among patients with type 2 diabetes

Variable Time of Vortioxetine, n=12 Sertraline, n=9 Analysis Statistics
assessment F df p ,
HAM-D Total Score Baseline 19.0+2.4 19.5+5.0 Group 0.003 1 0.95 0
Final 6.7+5.3 6.1+4.0 Time 109.5 1 <0.001 0.85
Mean change -12.3+4.0 -13.4+7.2 Group x Time 0.2 1 0.65 0.01
PAID-5 Total Score  Baseline 11.7+4.5 14.5+£3.5 Group 1.8 1 0.18 0.09
Final 5.7+4.2 7.2+4.7 Time 37.7 1 <0.001 0.66
Mean change -6.0+4.4 -7.3+5.5 Group x Time 0.3 1 0.54 0.01
CES-DR 35 ltems
Depressed mood  Baseline 16.0+5.3 23.1+6.7 Group 2.6 1 0.12 0.12
Final 8.6+5.1 7.7£4.6 Time 57.9 1 <0.001 0.75
Mean change -7.4£5.0 -15.3+8.5 Group x Time 7.0 1 0.01 0.27
Anhedonia Baseline 5.2+1.8 9.7+4.2 Group 3.0 1 0.09 0.13
Final 5.4+£2.5 4.4+2.1 Time 14.6 1 0.001 0.43
Mean change 0.1+1.8 -5.3+4.1 Group x Time 16.6 1 0.001 0.46
Appetite Baseline 1.7+2.1 3.0+2.3 Group 2.8 1 0.10 0.13
Final 0.8+1.6 1.4+1.4 Time 3.5 1 0.07 0.15
Mean change -0.9+3.0 -1.5+2.8 Group x Time 0.2 1 0.63 0.01
Sleep problems Baseline 5.4+2.6 6.2+1.6 Group 0.1 1 0.71 0.007
Final 3.4+2.5 3.2+2.3 Time 14.3 1 0.001 0.43
Mean change -2.0+3.3 -3.0£2.5 Group x Time 0.5 1 0.45 0.02
Psychomotor Baseline 2.7+1.8 4.1+2.4 Group 2.6 1 0.12 0.12
Retardation Final 0.7+1.0 11217 Time 18.7 1 <0.001 0.49
Mean change -2.0+1.8 -3.0£3.4 Group x Time 0.7 1 0.39 0.03
Fatigue Baseline 6.4+3.1 8.3+2.5 Group 1.2 1 0.27 0.06
Final 1.9+£2.2 2.2+2.2 Time 83.4 1 <0.001 0.81
Mean change -4.5+£1.8 -6.1£3.4 Group x Time 1.9 1 0.18 0.09
Guilt/Conscience  Baseline 4.4+3.0 8.1+3.6 Group 2.2 1 0.14 0.10
Final 3.6+£2.7 3.0+2.1 Time 12.4 1 0.002 0.39
Mean change -0.7+£3.4 -5.1+4.1 Group x Time 6.9 1 0.01 0.26
Thinking Baseline 3.0+2.3 4.2+2.6 Group 1.1 1 0.30 0.05
Final 0.6+1.3 0.7+0.9 Time 24.5 1 <0.001 0.56
Mean change -2.3+2.4 -3.4+2.8 Group x Time 0.9 1 0.35 0.04
Suicidal Ideation ~ Baseline 0.3+0.4 2.5+1.5 Group 23.8 1 <0.001 0.55
Final 0.08+2.8 0.5+1.1 Time 14.4 1 0.001 0.43
Mean change -0.2+0.6 -2.0£1.9 Group x Time 8.7 1 0.008 0.31
Social Baseline 3.9+3.5 8.8+2.4 Group 10.5 1 0.004 0.35
Final 0.7+1.1 1.0+1.3 Time 66.1 1 <0.001 0.77
Mean change -3.1£3.2 -7.8+£2.7 Group x Time 12.0 1 0.003 0.38

Means + and SD are reported. HAM-D, Hamilton Depression Rating Scale; PAID-5, Problem Areas in Diabetes Scale; Center for
Epidemiologic Studies Depression Scale-Revised 35 (CES-DR 35).
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Table 3 Biochemical parameters and anthropometric measures in patients with type 2 diabetes and depression treated with sertraline or

vortioxetine
Variable Time of Vortioxetine, n=12 Sertraline, n=9 Analysis Statistios
assessment E df p r1p2
Weight (kgs) Baseline 70.4+14 .1 79.1£21.7 Group 2.1 1 0.15 0.10
Final 68.0£13.7 81.4+20.1 Time 0.002 1 0.96 0
Mean change -2.4+3.9 2.3+4.7 Group x Time 6.2 1 0.02 0.24
Body mass index Baseline 28.2+6.5 33.8+10.7 Group 0.4 1 0.49 0.02
(kg/m’) Final 27.246.3 34.9+410.4 Time 1.6 1 0.21 0.07
Mean change -0.9+1.5 1.0+£2.1 Group x Time 14 1 0.24 0.06
Waist (cms) Baseline 100.1x12.2 103.1+£20.4 Group 3.2 1 0.08 0.14
Final 96.8+11.0 103.0+17.0 Time 0.01 1 0.89 0.001
Mean change -3.3+5.1 -0.1x£7.2 Group x Time 6.3 1 0.02 0.25
HbA1c (%) Baseline 8.4+2.3 7.7£1.7 Group 0.09 1 0.76 0.005
Final 6.6+1.9 7.8+2.6 Time 4.6 1 0.04 0.19
Mean change -1.8+1.0 0.08+2.5 Group x Time 5.6 1 0.02 0.22
Glucose (mg/dL) Baseline 209.0+96.9 202.4+66.1 Group 0.003 1 0.95 0
Final 171.0+73.8 180.7+94.8 Time 1.5 1 0.23 0.07
Mean change -38.0+107.0 -21.6+112.8 Group x Time 0.1 1 0.73 0.006
Cholesterol Baseline 170.0+22.1 197.4+32.3 Group 3.6 1 0.07 0.16
(mg/dL) Final 170.0+22.1 192.8+61.8 Time 0.06 1 0.80 0.003
Mean change 0 -2.6+68.3 Group x Time 0.06 1 0.80 0.003
Triglycerides Baseline 194.8+134.1 148.4+39.0 Group 0.06 1 0.80 0.003
(mg/dL) Final 145.5+89.2 174.3+92.9 Time 0.2 1 0.63 0.01
Mean change -49.2+118.8 25.8+95.0 Group x Time 2.4 1 0.13 0.11

Means + SD are reported.

patients. In general, antidepressants are associated with
weight gain, which in turn may predispose individuals
to develop T2D. Subjects who have used tricyclic
antidepressants and selective serotonin reuptake inhibitors
for 2 years or longer double their risk for developing
diabetes than those who do not take antidepressants
(2,39). Some reports have revealed no significant effect of
vortioxetine on body weight at 6-, 8- or 12-week placebo-
controlled studies. In contrast, one study reported weight
loss (40). It is known that vortioxetine acts by serotonin
reuptake blockage and direct modulation (agonist and
antagonist) of several serotonin receptors (35). Vortioxetine
action on 5-HT'1B and 5-HT2C receptors may reduce
appetite and weight by generating early pre-meal satiety
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and less caloric intake (41).

It is known that antidepressants may induce weight
gain by interfering with central nervous functions and
energy balance regulation. In contrast, bupropion weight
loss has been identified with blockage of dopamine and
norepinephrine reuptake, but no effect on adrenergic,
histamine or serotonergic receptors (16). However, altered
metabolic rate may explain weight gain in depressed
patients despite reduced appetite (42). According to this
study, appetite and feeding are regulated by the complex
participation of neurotransmitters, neuromodulators,
cytokines and hormones interacting within the
hypothalamus (leptin and tumor necrosis factor system).
Serotonin participates in appetite and the regulation of
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satiety. Therefore, serotonin and histamine antagonists
lead to central feeding increase and may account for weight
gain in subjects treated with antidepressants (tricyclic
antidepressants, selective serotonin reuptake inhibitor, and
monoaminoxidase-inhibitors). However, different drugs
exert distinct activities given the diversity of receptor
systems and genetic predisposition (2,43).

Biochemical parameters in subjects with T2D and
depression

In our study, vortioxetine ameliorates biochemical
parameters (HbAlc, FGB, cholesterol and triacylglycerol)
in T2D patients with depression. Depressed patients
showed sensitivity to stress; hence glucose homeostasis
could be more affected than in non-diabetic individuals. In
agreement with our data, several authors have determined
that SSRIs may be effective in reducing depressive
symptoms and improving better glycemic control in people
with diabetes and depression (44). Several studies have
reported that chronic fluoxetine treatment diminishes blood
glucose and lipids in patients without T2D. However,
imipramine treatment increases serum total cholesterol,
triacylglycerols, insulin resistance and body weight gain in
depressive patients (12,42).

In the literature non-diabetic patients with depression
treated with sertraline for 12 weeks presented no significant
differences in glucose and HbA1C concentrations, but
triacylglycerol levels increased on week 8 (15). Patients with
T2D and depression treated with Cognitive Behavioral
Therapy improved HbAlc when compared to sertraline
treated patients (28). Serotonin receptor blockade at
nerve terminals may participate in glucose homeostasis
and inhibition of adrenaline release through 5-HT
receptors in humans and animals. This adrenal gland
release regulates and elevates blood glucose levels by
inhibiting insulin release, glycolysis, or glucose uptake in
tissues (12). Besides, antidepressants may inhibit synaptic
reuptake of norepinephrine activating glycogenolysis and
gluconeogenesis, which will cause raised blood glucose
levels and insulin resistance. Different studies have reported
that sertraline and fluoxetine reduce serum glucose levels
in diabetic and non-diabetic animals; this may be related
to higher insulin release, insulin receptor sensitivity, and
decreased gluconeogenesis, but no effect on HbAlc. In
contrast, nortriptyline increases blood glucose levels in non-

© Annals of Translational Medicine. All rights reserved.
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diabetic and diabetic mice (45).

Furthermore, dyslipemia is associated with
antidepressant use (46). This study showed that vortioxetine
reduces cholesterol and triacylglycerols in subjects with
T2D and depression, whereas sertraline treatment raises
triacylglycerol concentrations. In this sense, some authors
have reported that antidepressants may activate sterol
regulatory element-binding protein transcription factors

and up-regulate genes for cholesterol and fatty acid
biosynthesis (47).

Limitations

In this research we acknowledge the following limitations:
first, patients received the treatment (antidepressants) for
8 weeks only. Second, we observed a lack of adherence
to antidepressant medication; as a result, those patients
were withdrawn from the study. Third, even though we
collected information regarding the treatment-adherence of
antidepressants and hypoglycemic agents; these data were
not evaluated in the effect of sertraline and vortioxetine.
Furthermore, we discarded individuals with side effects
as drowsiness and dizziness (Figure S1); therefore, the
outcome of side effects on the groups of vortioxetine and
sertraline was not analyzed. Additionally, the identification
of depression remissions factors in this sample would be an
important result to add to the manuscript. Unfortunately,
the sample size was the main limitation to perform a
multivariate regression analysis as no variability was
observed in terms of HAM-D total score change (-12.3 ws.
-13.4), as well as the number of patients in each group who
were still depressed at the end of the study (one patient per
group). Finally, the size of the sample is small, hence this
study should be considered a pilot study.

Conclusions

We observed that vortioxetine and sertraline presented the
same effect in the remission of depression and diabetes-
related stress in patients with T2D and depression.
However, vortioxetine improved glycemic control and
showed a tendency to decrease anthropometric parameters
(abdominal circumference and BMI) in patients with
T2D and depression in a Mexican population. We suggest
that vortioxetine improves metabolic control in T2D
patients and does not interfere with the metabolism of

Ann Transl Med 2019;7(22):656 | http://dx.doi.org/10.21037/atm.2019.10.56
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carbohydrates. We suggest that pharmacological treatment
with antidepressants combined with hypoglycemic drugs
may prevent diabetic complications in patients with T2D
and depression.
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