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ABSTRACT

Anxiety and depressive disorders are the most common mental disorders. Detecting a disorder at an
early stage can prevent the development of severe disorders and preserve the patient’s functioning ability. Simple and
reliable screening tools based on self-completion of questionnaires can be used for this purpose. However, it is not
always the case that the scores of the self-questionnaire align with those of the clinician.

To estimate the prevalence of anxiety-depressive disorders using the GAD-7 and HADS self-report questionnaires
compared to psychiatrist assessment.


https://doi.org/10.17816/CP15487

The study included individuals aged 18 to 65 years, living in Moscow, Russia, without psychiatric disorders,
who participated in an online study using the HADS (Hospital Anxiety and Depression Scale, HADS-A and HADS-D) and
GAD-7 (Generalized Anxiety Disorder 7-item scale). Anxiety disorder was diagnosed when the total score was =10 on
the GAD-7 and/or 210 on the HADS-A scale, and depression was defined when the total score was =9 on the HADS-D
scale. Then, 82 randomly selected participants attended an anonymous consultation with a psychiatrist.

The study included 1,097 individuals (72% female), median age 29 (23; 37) years. As a result of testing, anxiety
disorder was found in 168 (15%); depressive disorder — in 152 (14%) respondents. At medical verification, anxiety
was diagnosed in 18 (22%); depression — in 19 (23%) people. The sensitivity of the HADS-D subscale for physician-
diagnosed cases of depression was 61%, and specificity was 73%. The sensitivity of the HADS-A and GTR-7 subscale in
identifying cases of anxiety disorder was 58%, specificity 59%. Sixteen percent were first diagnosed with a personality
disorder or schizotypal disorder.

The level of anxiety and depression in our sample of the population of Moscow, Russia, was higher
than the global level. Self-assessment based on the questionnaire seems to not fully reflect the real state of a patient,
as evidenced by the differences with the psychiatrist's assessment.

AHHOTALMA

TpeBOXHbIe N AenpeccuBHble PacCTPONCTBa — Hanbosnee pacnpoCTpaHeHHbIe NcnxmaTpmyeckme
3aboneBaHus. BbisiBfeHVe NaToNornMm Ha paHHen cTaguy MoXeT NpeAoTBPaTUTb Pa3BUTUE CEPbe3HbIX HapyLLUeH W
1 COXPaHUTb paboTOCMOCOBHOCTL NaumeHTa. B 3TOM MOryT NOMOYb MPOCTble Y HAAEXHbIE CKPUHWHIOBbLIE MHCTPYMEHTbI,
OCHOBaHHbIe Ha CaMOCTOSATEIbHOM 3aMoIHEHNM ONPOCHNKOB. OAHAKO He BCeraa oLeHKM CaMOOMNPOCHMKa CoBMaatoT
C KIMHNYEeCKOW OLLeHKOW creunanmncra.

OueHUTb PacnpoOCTPaHEHHOCTb TPEBOXHO-AENMPECCUBHbBIX PACCTPONCTB C MOMOLLBIO FOCAUTANIbHON LLKasbI
TpeBoru n genpeccun (Hospital Anxiety and Depression Scale, HADS) 1 camoonpocCHMKa reHepanr3oBaHHOrO TPEBOXHOMO
pacctpoiictea (Generalized Anxiety Disorder-7, GAD-7) 1 cpaBHUTb pe3yabTaT C KANHUYECKMM 3aKntoueHemM NncuxmaTpa.

B nccnepoBaHme BKIKOUNAM UL, 6€3 NCUXMYECKNX PACCTPONCTB OT 18 A0 65 n1eT, NpoxmBasLLMX B . MockBe,
KOTOpble MPUHSAN yYacTe B OHNaliH-onpoce ¢ npumeHeHvem wkan HADS (HADS-A n HADS-D) n GAD-7. TpeBoxHoe
pPaccTpONCTBO OnpeAensnn npu cyMMapHor oueHke =10 6annos no GAD-7 n/uan =10 6annos no wkane HADS-A,
Aenpeccuto — npu =9 6anno. no wkane HADS-D. 3atem 82 cly4aiiHO OTOBPaHHbIX YY4aCTHUKA NPOLLAN aHOHUMHYH
KOHCYNbTaLMio ncuxmaTtpa.

B nccneposaHme Batounam 1097 yenosek (72% XeHLwHbI), CpeaHuiA Bo3pacT 29 (23; 37) neT. B pesynbTate
TEeCTUPOBaHNSA TPEBOXHOE PacCTPONCTBO 0bHapyXeHo y 168 (15%), genpeccMBHOe paccTponcTBo — Yy 152 (14%)
OMpoLLEeHHbIX. Mo pe3ynbTaTam BpavebHOM AMarHoCTVKM TpeBora AnarHocTpoBaHa y 18 (22%), senpeccust —y 19 (23%)
yesioBek. HYyBCTBUTENLHOCTL NoALkansl HADS-D B OTHOLLEHNYM cyyaes Aenpeccnu, ANarHOCTUPOBAaHHbIX Bpayamu,
coctasuna 61%, cneynduyHocTb — 73%. YyBCTBUTENBHOCTE noALukansl HADS-A n GAD-7 npu BbIiBNEHUN ClyYaeB
TPEeBOXHOr0O PacCcTpPONCTBa cocTaBuaa 58%, cneundunyHocTb 59%. Y 16% BnepBble AnarHOCTMPOBaAn paccTpoiicTBa
JINYHOCTU MW LLIN3OTUNNYECKOe PacCTPOKCTBO.

ypOBEHb TpeBOorn n genpeccnn B AaHHOI7I BbIGOpKe n3 nonynaunn r. MockBa oka3ascs NoBbILLEH.
CamoolleHKa rno OMNpoOCHKKY He B MOJIHOWM Mepe OoTpaxaeT peasibHOe COCToAHME YenoBeka, O YeM CBAETEeNIbCTBYHOT
HECOOTBETCTBUA C OLI,eHKOI7I ncnxmaTpa.



INTRODUCTION

Today, anxiety and depressive disorders are becoming
increasingly relevant, particularly in urban areas. These
conditions are largely the result of the ongoing social,
economic, and other challenges of our time [1]. Itis estimated
that over 300 million people worldwide (4.05% of the global
population) suffer from anxiety [2], while around 280 million
(3.8% of the population) experience depressive disorders."
According to the Institute for Health Metrics and Evaluation,
in Russia, approximately 5,453,800 people (about 3.8%) are
affected by depressive disorders, and 4,999,400 people
(about 3.5%) suffer from anxiety disorders. These mental
health conditions are among the most widespread in the
general population.?

The World Health Organization (WHO) predicts that the
prevalence of these disorders will rise significantly, with
depressive disorders projected to become one of the
most common types of disorders by 2030.3 The highest
rates of anxiety and depressive disorders are borne by
adolescents [3] and young adults — an active and working
population. Recent data from 2022-2023 likewise show an
increase in the prevalence of these disorders in Russia.*
In the ESSE-RF study, clinical depression on the Hospital
Anxiety and Depression Scale (HADS) =211 points was
observed in 4.5% of the study cohort (men — 3.4% and
women — 5.4%); and anxiety, in 6.8% (men — 4.0% and
women — 5.4%) [4].

Chronic anxiety and depressive disorders can indirectly
contribute to the development of various somatic conditions,
such as gastrointestinal disorders, allergic reactions,
respiratory issues, cardiovascular diseases, frequent
headaches, migraines, etc. Early detection of these mental
health disorders can prevent the onset of more serious
complications and help maintain a patient’s overall ability
to function [5]. Additionally, whenever a patient voices
somatic complaints, it is important to rule out underlying
anxiety or depression [6].

Therefore, simple and reliable screening tools for these
conditions are essential. Screening can be effectively
conducted using psychometric self-assessment scales [7],
which provide a quick and easy method of preliminary
diagnosis.

Among the most commonly used self-assessment scales
are the HADS [8] and the Generalized Anxiety Disorder
7-item scales (GAD-7) [9]. These tools have been validated
for identifying anxiety and depressive disorders in patients
with various conditions, including cancer [10], heart disease
[11,12], neuropsychiatric disorders [13], and irritable
bowel syndrome [14]. While the GAD-7 scale has not been
officially validated in Russia, a Russian-language version
has been adapted [15]. In 2023, the validation results of
the Russian-language version of the HADS scale were
published [16].

Based on studies involving different cohorts, the
prevalence of anxiety, as measured on the HADS-A scale,
was found to be 26% among cancer patients [17], 12% in
patients with coronary heart diseases [18], 16% in those
with cardiovascular diseases or diabetes [19], 14% in
patients with irritable bowel syndrome, and 11% in those
with chronic thromboembolic pulmonary hypertension,
according to the GAD-7 scale [20]. The prevalence of
depression according to the HADS-D scale was 28% in the
cancer cohort [17], 20% in patients with irritable bowel
syndrome [20], and 28% in patients with cardiovascular
diseases or diabetes [19]. The authors observed comparable
levels of anxiety in individuals with coronary heart diseases
when compared to a European sample assessed using
the same protocol, while they noted a higher incidence of
depression in the Russian population [18]. In a previous
study, we had evaluated anxiety levels among healthcare
workers, revealing an increase from 16.09% in 2020 to
39.08% in 2022, alongside a rise in depression from 8.05%
to 13.79%. This increase in anxiety severity contrasts with
findings from earlier longitudinal studies [21].

However, the previous study had a limitation in that anxiety
and depression were measured using self-reported scales
(HADS), which may be prone to bias or inaccuracies due to
the subjective nature of the responses. Self-assessments
can also be misleading since anxiety symptoms may
resemble those of somatic diseases, potentially leading
to an underestimation of anxiety levels. Additionally,
these symptoms can overlap with those of other mental
health conditions [22]. To address potential inaccuracies
stemming from this limitation, we added an additional
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anxiety scale, the GAD-7, and evaluated the prevalence
of anxiety and depressive disorders in a random sample
of patients who had undergone psychiatric consultations.

Therefore, the aim of this study was to assess the
prevalence of anxiety and depressive states using self-
reported questionnaires in a sample of Moscow residents,
followed by a comparison of these self-assessments with
a psychiatrist's diagnosis.

METHODS

We conducted a cross-sectional study to assess the
prevalence of anxiety and depression using screening
scales, followed by clinical (physician) validation of the
respondents’ mental states.

The study involved 1,097 male and female participants
aged 18 to 65, recruited from the Moscow population
between June 2022 and September 2023.

Participants were volunteers who had responded to an
invitation on social media to participate in an examination
for mental disorders. Individuals with a previously diagnosed
mental disorder or severe somatic diseases were excluded.
The announcement provided information about the study’s
goals and objectives, study site, and eligibility criteria.
Participants received the testing materials electronically
via the Google Forms online tool (Google LLC, USA). They
were asked to provide their sex, age, education level (none,
primary, incomplete secondary, complete secondary, higher,
academic, or degree postgraduate), place of residence, and
respond to questions from the GAD-7 and HADS scales.
Each participant could submit their information only once
during a single session, after which they could not revisit
the study results. However, participants were allowed to
revise their answers while filling out the electronic form;
leaving any questionnaire items blank was not permitted.

Next, 100 individuals who responded to the online
questionnaire were randomly selected using the Lotto
function in Excel VBA for this study. They were contacted by
phone and invited to participate in a free, anonymous in-
person consultation with a psychiatrist. Potential participants
were informed that the consultation aimed to verify the

results of the psychometric testing conducted for research
purposes. If they agreed to participate, they were given
the option to select a convenient date from the available
slots for a visit.

At the time of the consultation, physicians, like the study
participants, were unaware of the psychometric testing
results. Based on the consultation outcomes, doctors
diagnosed any mental disorders present in the subjects
according to ICD-10 criteria.®

In this study focused on developing a method for assessing
the risk of mental disorders, psychometric testing was
performed using the GAD-7 and HADS scales, both adapted
into Russian. The GAD-7 scale (sensitivity 89%, specificity
82% [23]) consists of seven items, each with four response
options ranked from 0 to 3 points based on the severity
of anxiety symptoms [24]. The HADS scale includes two
subscales: anxiety (HADS-A, specificity 94.0%, sensitivity
73.8%) and depression (HADS-D, sensitivity 72.9%, specificity
92.5%) [25]. Each subscale consists of seven items with
four answer options that reflect the severity of symptoms,
ranging from 0 (absence) to 3 (maximum severity) [26].
Anxiety was identified with a total score of 210 points on
the GAD-7 [23] scale and/or =10 points on the HADS-A scale,
while depression was indicated by a score of =9 points on
the HADS-D scale [27].

The data were analyzed using the IBM SPSS Statistics
software, version 26.0 (IBM, USA). Quantitative parameters
were described by reporting the median along with the
25" and 75" percentiles. Anxiety and depression scores in
independent groups were compared using the Kruskal-Wallis
test (H-test) for three or more groups and the Mann-Whitney
test (U-test) for two groups. The Pearson’s chi-squared test
was used to compare frequencies in independent groups.
To evaluate the internal consistency of the HADS and GAD-7
scales, Cronbach'’s alpha coefficient was calculated (where
a value of 1 indicates perfect consistency, >0.9 indicates
very good consistency, >0.8 indicates good consistency,
>0.7 indicates acceptable consistency, >0.6 indicates
questionable consistency, >0.5 indicates poor consistency,
and <0.5 indicates insufficient consistency). Differences
were considered statistically significant at p <0.05.
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Written informed consent was obtained from each potential
participant for the use of their data for research purposes.
After the consultation with a psychiatrist, all participants
received the results of the psychometric assessments.
The results from the psychiatrist's consultation were kept
confidential and were not disclosed to the participants.
The study protocol was approved by the local ethics committee
of Mental-health clinic No.1 named after N.A. Alexeev,
Moscow, Russia (protocol No.1 dated January 25, 2022).

RESULTS

The database used in this study to develop a method for
assessing the risk of developing a mental disorder included
information from 1,097 participants, with 794 (72%) being
women. The median age of the respondents was 29
years (interquartile range: 23 to 37 years). At the time of
the study, 841 (77%) individuals had higher education, which
included 69 participants with an academic degree, 153
(14%) with complete secondary education, and 12 (1%) with
incomplete secondary education, and 91 (8%) participants
did not provide information regarding their education.
The median anxiety score on the GAD-7 scale was 4 points
(2; 7), while the median score on the HADS-A anxiety scale
was 6 points (3; 9), and on the HADS-D depression scale, it
was 4 points (2; 7). Anxiety disorder was identified in 163
(14.86%) participants according to the GAD-7 scale (=10
points) and in 164 (14.9%) according to the HADS-A scale
(=10 points). At least one of these scales indicated anxiety
in 168 (15.3%) participants. Depression, as measured by
the HADS-D scale (=9 points), was found in 152 (13.86%)
respondents.

A random selection of 82 individuals underwent an
anonymous consultation with a psychiatrist. The individuals
who were not part of this random sample but had also
consulted a psychiatrist were comparable to the rest of
the study participants in terms of age, sex, and education
level (see Table 1).

Based on the psychiatrists’ evaluations, among the
82 participants who had undergone consultation, 32
(39%) were deemed mentally healthy. Affective disorders
characterized by a predominant depressive syndrome
(referred to as “depressive disorders”) were identified in 19
participants (23%). Neurotic disorders with a predominance

Group not
included in | Random
Parameters the random | sample U p-value
sample (n=82)
(n=1,015)
Age, years 29(23; 37) 27(22;31) | 30430 | 0.07
Sex (female), ® @
abs. (%) 730 (72%) 64 (78%) | 1.24 0.27
Education (higher), N o
abs. (%) 778 (77%) 63(77%) | 3.16 0.08
Academic degree, @ 7
abs. (%) 62 (6%) 7 (8%) 0.64 0.43
Complete
secondary 141 (14%) 12 (15%) 0.03 0.86

education, abs. (%)

of anxiety symptoms (“anxiety disorders”) were found in
18 participants (22%), while other mental disorders were
diagnosed in 13 participants (16%) (Figure 1).

The proportion of individuals displaying depressive
symptoms was consistent between the test results and the
psychiatrist's evaluation (x?=3.02; p=0.083). Among the 18
patients diagnosed with depression by the psychiatrist, 11
showed corresponding results on the psychometric test,
yielding a sensitivity index of 61%. Of the 64 patients who
were not diagnosed with depression by the psychiatrist,
only 17 produced positive test results (a specificity of
73%). There was a discrepancy between the test results
and the psychiatrist's assessment for 24 individuals (29%)
(Table 2). The proportion of individuals exhibiting anxiety
symptoms differed significantly from the psychiatrist’s
evaluation (x2=8.8; p=0.004), with a sensitivity of 58% and
a specificity of 59%. There was a discrepancy between
the test results and the psychiatrist's assessment for 34
individuals (41%) (Table 3).

The assessment of internal consistency showed good
consistency of the scales, except for the assessment of
anxiety in the group of people with other mental disorders
(Table 4).

Then, the anxiety and depression scores on the scales
in the groups of patients with different clinical diagnoses
were compared. No such differences were found for the
GAD-7 and HADS-A scales. Statistically significant differences
between the groups when comparing them were found
for the depression score on the HADS-D scale (Table 5).

DISCUSSION
In a study of a random sample of 1,097 people living in
Moscow who responded to an invitation on social media



Mentally healthy Psychiatrist consultation

(n=32) (n=82)
Anxiety disorders Depressive disorders
(n=19) (n=18)
« Panic disorder (n=1) * Mild-to-moderate depressive

episode (n=8)
+ Obsessive-compulsive

disorder (n=2) * Bipolar affective disorder,
depressive episode (n=4)

» Anxious personality disorder (n=6)

* Recurrent depressive disorder (n=4)

+ Generalized anxiety disorder (n=6)

+ Dysthymia (n=2)

* Adjustment disorder (n=4)

to participate in a scientific study of mental health, the
proportion of people with an anxiety disorder was 14.9%,
and this rate was similar for both scales under study (GAD-7
and HADS-A). The proportion of participants showing signs
of depression, based on the HADS-D self-assessment,
was 13.86%. These rates exceed the global averages, as
demonstrated in previous studies conducted in Russia [7].
In comparison, during the COVID-19 pandemic, similar
research found that anxiety and depression rates in
a comparable sample were 14% and 8%, respectively [28];
thus, the prevalence of anxiety disorders remained steady
while the proportion of depressive disorders increased.
When comparing the current findings with previous studies
conducted on healthcare professionals, the prevalence
of depressive disorders was nearly identical (13.79% vs
13.86%). However, anxiety disorders were significantly
lower in the general population (14.86%) compared to
that in healthcare professionals (39.08%).

Both the GAD-7 and HADS scales, used to assess anxiety
and depressive states, are brief, easy-to-complete self-
questionnaires. Although the GAD-7 and HADS scales were
developed to identify anxiety and depressive disorders
in patients with mental or somatic disorder, there are
a significant number of publications on their use in

Psychometric
testing

Depression (-)
Depression (+)

Total

Psychometric
testing

Anxiety (-)
Anxiety (+)

Total

Other mental disorders

(n=13)

* Schizotypal personality
disorder (n=6)

+ Schizoid personality disorder (n=2)

* Emotionally unstable personality

disorder (n=3)

* Organic personality disorder (n=2)

Clinical (physician) assessment

Depression (-) | Depression (+)

47 (57%) 7 (9%)
17 (21%) 11 (13%)
64 (78%) 18 (22%)

Clinical (physician) assessment

Anxiety (-) Anxiety (+)
37 (45%) 8 (10%)

26 (32%) 11 (13%)
63 (77%) 19 (23%)

Total

54 (66%)
28 (34%)

82 (100%)

Total

45 (55%)
37 (45%)

82 (100%)



Mental health*

Mentally healthy
Anxiety disorders

Depressive disorders

Other mental disorders

Mental health assessment by a specialist

Scales Mentally healthy Anxiety disorders
(n=32) (n=18)

GAD-7 4.5[3.0; 8.25] 9.0[4.0; 13.5]

Me [Q1;Q3]

HADS-A 7.0 [4.75; 9.25] 10.0 [5.0; 12.0]

Me [Q1;Q3]

HADS-D . ;
4.01[2.0;8.0 6.0[2.5;10.5

Me [Q1;Q3] [ : : ]

the general population. Table S1 in the Supplementary
summarizes findings from some of these studies.

Variations in the estimated prevalence of anxiety and
depressive disorders across studies can often be attributed
to differences in the cutoff values used. In 2023, the Russian-
language version of the HADS scale was validated for the
Russian population, establishing cutoff values for detecting
clinically significant forms of these disorders [16], which
we applied in our study.

The participants in our study were predominantly young,
with a median age of 29 years. While most research
indicates that the risk of anxiety and depressive disorders
tends to increase with age [29], recent evidence suggests
that these disorders are increasingly affecting younger
populations [30, 31].

The use of screening scales can be challenging, because
results may be overestimated due to factors such as
hypochondriasis, personality traits, and the subjective
interpretation of questions by respondents. Sato and
Kawahara (2011) found that memory tends to be selective
for negative emotional states like anxiety, depression,
and helplessness. The authors observed that individuals
often overemphasize the significance of past negative

Scales

GAD-7 HADS-A HADS-D

0.916 0.850 0.835

0.882 0.733 0.873

0.819 0.911 0.868

0.676 0.683 0.967

Depressive Other mental = p-value
disorders (n=19) disorders (n=13)

12.5[6.25; 13.0] 5.0[2.0; 11.0] 7.60 0.06
12.50 [8.5; 15.5] 6.0[4.0; 12.0] 7.57 0.06
11.0[5.25; 13.0] 6.0 [4.0; 8.0] 8.00 0.05

experiences, which was evident in the comparison of
retrospective assessments with daily ones [32]. These
findings are partly supported by results from Howren
and Suls, who showed that individuals in an anxious
mood reported more concurrent symptoms, while those
in a depressed mood recalled more past symptoms [33].
Taple et al. (2019) also discovered that short anxiety and
depression questionnaires, such as PROMIS, may be
difficult for individuals with low health literacy. People with
limited health literacy may respond differently to anxiety
and depression questions compared to those with higher
health literacy [34]. In 2023, a study with 30 adolescents
(aged 15to 17) who completed the GAD-7 scale every three
weeks over a period of year found that individuals with
identical GAD-7 scores experienced different dynamics of
symptoms [35]. This suggests that symptom patterns are
variable and dynamic, and that to gain a full understanding
of a patient’s clinical presentation, it is important to consider
both the progression of symptoms over time and consult
specialists to verify the diagnoses.

In our study, 82 participants from the total sample
underwent an anonymous psychiatric consultation, which
allowed us to divide them into four groups: 39% had



no mental disorders, 23% had affective disorders with
predominant depressive symptoms, 22% had neurotic
disorders with predominant anxiety symptoms, and 16%
had other mental disorders. Notably, the proportion
of anxiety disorders diagnosed by psychiatrists was
higher than what was indicated by the self-assessment
questionnaires.

Itis also important to highlight that 13 participants (16%)
received psychiatric diagnoses for the first time, falling
into the categories of schizophrenia spectrum disorders
and personality disorders. In the general population,
approximately 8% have personality disorders [36], and
around 1% have schizophrenia spectrum disorders [37].
Several factors could explain why such a high percentage
of individuals with these diagnoses was identified in our
study, especially since the participants had initially denied
having any previously diagnosed mental disorders. Stigma
surrounding mental health may cause people to feel
ashamed or fearful of consulting a psychiatrist [38]. More
broadly, lack of information, fear of judgment, and limited
access to care are common reasons why people avoid
seeking mental health services. However, distress from
undiagnosed mental conditions may have motivated these
individuals to engage in online testing and subsequently
attend an in-person psychiatric consultation in our study.

The evaluation of the internal consistency of the GAD-7
and HADS questionnaire items showed that the respondents
did not provide random answers. The lowest level of
consistency, which indicated sufficient but not strong
reliability, was observed in the anxiety scales (GAD-7
and HADS-A) for individuals diagnosed with personality
disorders and schizophrenia spectrum disorders.

However, no significant differences in internal consistency
for anxiety and depression assessments across the clinical
groups identified by psychiatrists were found. This suggests
that the participants provided thoughtful responses,
reflecting their actual conditions rather than responding
haphazardly. When comparing scale scores, there were
significant differences in depression scores for individuals
with a clinical diagnosis of depressive disorder, but no
significant differences in anxiety scores across the clinical
groups. Anxious affect may be a clinical symptom of
depressive disorders [39]. When filling out self-assessment
questionnaires, patients often report a feeling of anxiety,
while depressive symptoms may take a backseat, either
due to a lack of subjective complaints or because the
clinical features of depression are not fully captured by the

screening questions. The clinical differentiation of anxiety
and depressive disorders is a challenging task. Anxiety
may be seen by clinicians as a feature of depression rather
than a standalone disorder. In addition, the two conditions
may also coexist as comorbidities [40]. The diagnosis may
depend on the psychiatrist's experience and training,
influencing whether they interpret the patient's symptoms
as an independent anxiety disorder or as depression
with an anxious affect [41]. Additionally, the use of ICD-10
criteria is known to be associated with a lower reliability
in diagnosing anxiety disorders [42].

A limitation of this study is the biased sample. The study
involved residents of a large metropolitan area, with
a sample characterized by a high proportion of women,
individuals with higher education, and those with mental
disorders, as identified by the psychiatrists who consulted
the participants. People who are interested in their mental
health and take partin such studies are more likely to either
have or suspect they have a mental disorder. However,
it is very difficult to overcome this limitation and many
studies relying on volunteers for participation face similar
biases. Furthermore, in different regions of Russia, various
economic, socio-demographic, and environmental factors
may take precedence in influencing mental health, which
may result in different findings [43, 44]. In large cities
like Moscow, however, anxiety and depressive disorders
are particularly prevalent. The limitations of online
testing, as noted in previous research, also apply to this
study [28].

CONCLUSION

The anxiety and depression levels among a random
sample of Moscow residents who participated in an online
mental health study were found to exceed global averages,
reaching approximately 14%.

The proportion of individuals with depressive symptoms,
as measured by scales, was similar to the clinical evaluations
conducted by psychiatrists, while the assessments of anxiety
symptoms were overestimated based on the test results.

Early diagnosis of anxiety and depressive disorders
is a critical issue, and while self-administered screening
scales can help address the problem, their reliability
remains limited.

Future research should concentrate on the development
of integrated approaches that combine the ease and
accessibility of psychometric tools with the precision of
clinical interviews.
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Over the past seven years, the use of long-acting forms of antipsychotic medication has significantly

increased in Russia. Specifically, in Moscow, from 2016 to 2021, the proportion of prescribed injectable long-acting
antipsychotics had increased more than sevenfold (from 3% to 23%). Studies have shown that the correct selection
of target groups for such therapy can reduce the frequency of relapses requiring hospitalization, lower the costs of

inpatient care, and shift the focus of therapy from multiple drug administrations to psychosocial work.
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This study was aimed at evaluating changes over time in psychosocial functioning, as well as clinical and
psychopathological manifestations, in patients with schizophrenia during early remission and while on therapy with
different forms of paliperidone: oral paliperidone (OP), paliperidone palmitate administered once monthly (PP1M),
and paliperidone palmitate administered once every three months (PP3M).

The observational study included 155 patients: 54 patients who had been treated with another second-
generation antipsychotic received OP, 50 patients who had been treated with another antipsychotic received PP1M
injections, and 51 patients who had been in remission for four months after treatment with PP1M received PP3M.
The duration of the follow-up period was 12 months. Assessment of personal and social functioning was conducted
five times: before the start of treatment, and 3, 6, 9, and 12 months later.

Treatment in all groups led to a statistically significant reduction in the severity of positive symptoms (p <0.001).
Hallucinations proved more susceptible to therapy (p <0.001), while persistent delusions showed greater treatment
resistance. Significantly more patients in the PP1M and PP3M groups had completed the entire program (n=24; 48.0%,
and n=30; 58.8%, respectively) compared to the OP group (n=11; 20.4%). The PP3M group demonstrated the highest
treatment adherence, with the largest number of patients completing the study, and a similar rate of exacerbations
or inadequate efficacy compared to the other groups.

Treatment with different forms of paliperidone provides a roughly equal pace reduction in the severity
of schizophrenia, including positive and negative symptoms. The PP3M group had better adherence and the highest
number of patients who fully completed the study.

AHHOTAU VA

3a nocnegHve cemMb aeT B POCCUM OTMEYaeTCs 3aMeTHbIN POCT MPUMEHEHUS MPOAOHIMPOBaHHbBIX GOpPM
aHTUNCUXOTUKOB. B yacTHocTh, B Mockse ¢ 2016 no 2021 rogbl 4015 MHBEKLMOHHbLIX GOPM MPOSIOHIMPOBAHHbIX
aHTMNCUXOTNKOB yBennymiace 6onee yem B 7 pas (c 3% fo 23%). ViccnegoBaHns nokasanu, YTo NpaBubHbIv BbIGOP
LeneBbIX rpynn 415 Takon Tepanun MoXeT YMeHbLUNTb YacTOTy peLranBOB C rocnuTannsaumnein, CHU3NTb 3aTpaThbl
Ha CTaLUMOHapHYH MOMOLLb 1 CMeCTUTb akLIeHT TepaneBTUYeCKOl/ MOMOLLIY OT MHOFOPa3oBOoro Nprema npenapaToB
K ncuxocounansHom paborTe.

M3yyeHne ANHaMMKM MCUXOCOLNANbHOrO GYHKLIMOHNPOBAHNS 1 KNINHNKO-NCUXOMNATONOMMYeCcKNX MPOsBAEHWIA
y NaLVEeHTOB C LULM30dPeHel B Meprog CTAHOBIEHUS PEMUCCUN Ha GOHe Tepanuim pasnyHbIM GOpMaMm MannunepuaoHa:
nepopansHoi ¢opmoir nannnepugoHa (MO), nanvnepuaoHa NanbMUTaTOM AN BBeAeHWsA oAMH pa3 B Meca, (MIM1M)
¥ nanunepuaoHa NnanbMmMTaToM AN BBeeHWs pas B Tpyn Mecaua (MM3M).

B HabntogeHwe 6b1am BkAoYeHbl 155 naumeHToB: 54 nauneHTa nocine eveHns Apyrmm aHTUNCUXOTUKOM
BTOPOro MOKONEHWA Noayyany naannepuaoH 4aa nepopasnsHoro nprmMeHenus (MO), 50 naymeHTam nocne fneyeHns
APYTM @HTUNCUXOTUKOM BbINN HazHaueHbl MHBbeKLmK MMM, 51 naumeHTy nocie KynmpoBaHWs 060CTpeHNs 1 4 MecsLeB
nedvenusa MMM HasHayvannce Hbekumn MM3M. MNeprog HabageHns coctaBun 12 mecaues. OLeHKa TMYHOCTHOMO
1 coumanbHoro GyHKLMOHNPOBAHNS NPOBOAMIACL NATb Pas: 40 Hayana fnedeHus, cnycTa 3, 6, 9 n 12 mecsaues.

Tepanus Bo Bcex rpynnax nprsena K craTucTnyeckn 3Ha4MMoMy CHUXXEHIO BblPaXKEHHOCTW MO3UTUBHbIX
cnmnToMOoB (p <0,001). Mpu 3TOM 6onee UyBCTBUTENIbHBIMU K TEPanunmn okasanncb raantoumHaumm (p <0,001), Torga kak
OCTaTOYHbIV Bpey ocTaBancsa 6onee ycronyms Kk Tepanun. B rpynne MM1M v MM3M 6obLue NaLMeHTOB MOAHOCTBH
3aBepLUWAY MporpaMMy nccnegosaHus (n=24, 48,0% v n=30, 58,8% cooTBeTCTBEHHO) NO cpaBHeHWIo ¢ rpynnoi MO (n=11,
20,4%). Npw 3ToM B rpynne MNMN3M oTMe4anocb Hanaydllee cnefoBaHe Ha3HauYeHHOM Cxeme Tepannu, MakCcrmManbHoe
YMCN0 MALMEHTOB, NMOJIHOCTLIO 3aBEPLUMBLLMX UCCIe40BaHMe, PpaBHOe C PpYrMMU rpynnammy KoJIMYecTBo c/lyyaes
060CTPEeHNIN NN HeJ0CTaTOHHON 3G eKTUBHOCTN.



Tepanus pasnyHbIMUN ekapcTBEHHbLIMY popMamm NanvnepuaoHa obecrneynBaeT NPUMePHO PaBHbIA

TEMM N NHTEHCNBHOCTb peayKunmn O6LLI,eI7I TAXECTN LIJI/IBOCI)F)EHVII/I, MO3UTUBHbIX U HEraTUBHbLIX CUMMTOMOB. B rpynne

MN3M HabntoAanock Nydllee cobaoeHe Ha3HaYeHHON cxeMbl Tepanun 1 Hanbosblee KOANYECTBO NALMEHTOB,

NMONHOCTbIO 3aBepLUNBLLUNX nccnejoBaHme.

INTRODUCTION

The use of long-acting injectable antipsychotics (LAIs)
represents an effective treatment option for schizophrenia,
which helps overcome patient suboptimal adherence to
prescribed therapy, leading to disease relapses [1-12].
While previously long-acting forms were typically prescribed
for the chronic disease, when relapse of psychosis was
already imminent, clinical experience and recent scientific
research have shown that LAIs represent an effective
treatment strategy for patients in the early phase or in
the first episode of the disease, where preventing relapses
brings the greatest benefit [2, 4, 12]. However, LAl have
been underutilized in global practice for a long time and,
until recently, in domestic clinical practice as well [13-16].
Unfortunately, the most common reason for the neglect
of LAI prescriptions is the lack of knowledge and the
persistent beliefs of physicians that long-acting forms are
associated with a higher risk of adverse effects (AEs) and
the difficulty in managing them. There is also the real issue
that the most modern long-acting forms are expensive
and may be inaccessible for widespread use in clinical
practice [2].

Despite existing contradictions regarding the benefits
and risks and inconsistent results from randomized
controlled trials (RCTs) [17-22], most studies — both RCTs
and naturalistic — demonstrate the efficacy of treating
schizophrenia with long-acting formulations of paliperidone
[23-38]. It has been noted that paliperidone palmitate
reduces the severity of positive and negative symptoms,
hostility, aggression, and exerts a pro-cognitive effect
[25, 26, 35, 39-41].

LAI forms of paliperidone have demonstrated anti-
relapse effects, as evidenced by RCTs, meta-analyses,
and observational studies of various durations [3, 4, 28,
30-32, 38, 39, 42-48]. Among these, the dosage form of
paliperidone for administration once every three months
(PP3M) most effectively reduces relapse rates requiring

hospitalization and contributes to stabilizing remission. This
is supported, among other findings, by the extended time
between the discontinuation of the drug and the onset of
exacerbation [16, 26, 30, 35, 36, 40, 48]. Research into the
effectiveness of LAl forms of paliperidone has identified
practical predictors of sustained remission. In particular,
these include a one-point reduction in the Marder factor of
negative symptoms on the Positive and Negative Syndrome
(PANSS) scale [49], a one-point decrease on the Clinical
Global Impression (CGI-S) scale, and an increase of 7-10
points in the total score and social functioning score on
the Personal and Social Performance (PSP) scale [50].
However, recent meta-analyses do not conclusively show
that the anti-relapse effects of LAl paliperidone palmitate
are superior to other oral or injectable antipsychotics of
both generations [38, 47].

Treatment with LAl paliperidone is associated with
better adherence to prescribed therapy compared to first-
generation antipsychotics (FGAs) and even oral second-
generation antipsychotics (SGAs) [28, 29, 36, 39, 42, 43].
Improved satisfaction with treatment outcomes and
adherence to prescribed therapy have been observed even
in patients with severe schizophrenia [29, 39], although
achieving clinical stabilization in such cases often required
higher doses of the drug [29]. Some studies indicate
that paliperidone palmitate can replace clozapine in the
treatment of resistant schizophrenia [33] and reduce the
risk of suicidal behavior [30].

Paliperidone palmitate is generally well tolerated in all
its dosage forms [24-26, 28, 29, 39, 51]. Its use reduces the
need to frequently prescribe tranquilizers and medication
for managing extrapyramidal symptoms, with side effects
comparable to placebo [30, 38, 40, 51]. Only a small
number of patients discontinue therapy due to AEs, and
there is a gradual decrease in the prevalence of moderate
and severe AEs over time [16]. Among the AEs, weight
gain, hyperprolactinemia, and its associated clinical



manifestations are significantly more frequent than in
placebo groups [35, 38, 471.

Several publications highlight the positive impact of LAI
paliperidone on the quality of life and social functioning of
patients with schizophrenia [26, 36, 40, 41, 45], especially
those experiencing their first episode or recently diagnosed
[35, 37, 40, 44]. For example, patients with a disease
duration of less than 5 years or 6-10 years showed better
outcomes compared to those with a disease duration of
more than 10 years [26]. Data suggest that early initiation
of PP3M improves social functioning, extends remission
duration, and contributes to achieving “functional remission”,
characterized by a return to the previous social status and
activities [16, 28, 30, 41, 45, 46, 48, 50, 52, 53].

The introduction of long-acting paliperidone formulations
is associated with decreased burden on the health care
system, reduced direct and indirect costs, and fewer
hospitalizations and doctor visits [43, 54, 55]. High
treatment response rates, adherence to therapy, and
rapid improvements in social functioning with paliperidone
palmitate, countering the well-known challenges of early
schizophrenia, such as high relapse potential and poor
medication adherence, have led to recommendations
to use LAl forms of paliperidone, including PP3M, not
only on patients with longer disease duration, but also
at the earliest stages of the disorder [4]. This shift in
approach has been supported by research [35, 37] and
aptly summarized by the biblical phrase “the last shall be
first”, referenced by Stahl [56] in one of his articles on the
use of long-acting antipsychotics.

In Russia, there has been a noticeable increase in the
use of long-acting antipsychotics, both FGAs and SGAs
ones, over the past seven years [13, 14, 15]. Specifically,
in Moscow, from 2016 to 2021, the proportion of LAI
antipsychotics used increased more than sevenfold
(from 3% to 23%). While long-acting risperidone (LR)
dominated among LAl prescriptions in 2013-2015 (76%-
77%), the structure shifted from 2016 to 2021, with an
increased share of paliperidone formulations. By 2021,
the ratio of paliperidone to risperidone formulations
was characterized by a predominance of paliperidone
palmitate: paliperidone palmitate administered once
monthly (PP1M) accounted for 37%; PP3M — for 26%;
LR — for 37% [14]. Research has shown that proper
selection of target groups for such therapy can reduce
relapses requiring hospitalization more than tenfold,
lower hospital care costs, and shift the focus of care

from controlling the administration of multiple doses of
medications to psychosocial work, with an emphasis on the
timely identification of relapse risks, motivating recovery,
continuing education, and employment [16]. Nevertheless,
to clarify and confirm the specifics of the drug's effect on
various manifestations of a chronic mental disorder, its
social consequences, and its impact on other organs and
systems, it is imperative to conduct follow-up studies,
including “pragmatic” RCTs, in conditions closest to real-
world clinical practice [12, 29, 42].

This study aimed to evaluate the dynamics of psychosocial
functioning and clinical-psychopathological manifestations
in patients with schizophrenia during the onset of remission
on therapy with different forms of paliperidone: oral
paliperidone (OP), PP1M and PP3M in dosage forms for
injection.

The objectives of the observational program included
the following:

+ to collect data on the duration of adherence to
prescribed maintenance therapy for schizophrenia
using long-acting antipsychotic dosage forms
compared to oral dosage forms;

+ to conduct qualitative and quantitative assessments
of the severity of psychotic symptoms over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics;

+ to conduct qualitative and quantitative assessments
of the severity of negative symptoms over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics;

* to conduct qualitative and quantitative assessments
of the parameters of social functioning over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics; and

+ to evaluate the frequency, occurrence, and
severity of AEs during treatment with long-acting
antipsychotics of varying durations of action.

METHODS

An observational cohort prospective study on the
dynamics of clinical manifestations and social functioning
in patients with paranoid schizophrenia was conducted
at specialized health care and research institutions in



Moscow and the Moscow Region (Russia): Mental-health
Clinic No. 1 named after N.A. Alexeev, Mental-health Clinic
No. 4 named after P.B. Gannushkin, Moscow Regional
Mental-health Hospital No. 5.

All patients received the therapy of paliperidone or
paliperidone palmitate based on clinical needs and
in accordance with the current clinical guidelines for
schizophrenia treatment in the Russian Federation.
The study sample consisted of male and female patients
with a confirmed diagnosis of schizophrenia who were
prescribed paliperidone as part of their treatment: OP at
daily doses ranging from 3 to 12 mg, or PP1M intramuscular
injections at approved doses of 50 to 150 mg, or PP3M
intramuscular injections at doses of 175 to 525 mg.

Data collection and monitoring for this study covered
the observation period from March 18, 2021, to April 11,
2023. The maximum observation period for an individual
patient was 12 months (360+7 days).

All patients whose mental state and social functioning
dynamics were monitored received comprehensive
information about the study and provided written
informed consent to be included. The study protocol,
patient information materials, informed consent forms,
and case report forms were reviewed and approved by
the Independent Ethics Committee at Mental-health Clinic
No. 1 named after N.A. Alexeev (Meeting minutes No. 01
dated March 1, 2021).

Inclusion criteria:
All participants

« Diagnosed paranoid schizophrenia according to
the International Classification of Diseases 10t
Revision (ICD-10) (F20), including F20.00 (continuous
course), F20.01 (episodic course with progressive
deficit), F20.02 (episodic course with stable deficit),
F20.03 (episodic remitting [recurrent] course),
F20.09 (observation period of less than one
year).

* Male or female patients aged 18 to 65 years
inclusive at the time of provision of consent to
participate in the study.

+ Patients for whom the attending physician
determined that oral paliperidone or paliperidone
palmitate (administered monthly or every three

months via intramuscular injection) was a viable
treatment option. The physician’s decision to
prescribe the medication was based solely on
clinical indications, independent of the study
design.

+  Presence of mild or moderate delusional ideas or
hallucinations that did not necessitate intensified
therapy or a shift to more intensive mental health
care (e.g., hospitalization or a day hospital setting).

+  Written informed consent to the collection of
socio-demographic and medical data, responses
to psychometric scales, and the processing of
anonymized socio-demographic and medical
data.

+ Aschizophrenia relapse experienced and resolved
3 to 6 months prior to the study, with treatment
resulting in symptomatic improvement, allowing
the patient to enter the stabilization and
maintenance (anti-relapse) therapy phase by the
time of consent.

+ Health condition and contraindications: based on
medical examination, history, and key vital signs,
absence of diseases that, in the physician’s opinion
and after reviewing the Summary of Product
Characteristics (SmPC), would be a contraindication
to the use of paliperidone.

Group 1

+ The patient received OP treatment for no more
than 7 days, and the decision to prescribe OP in
any dose was made by the treating physician based
on clinical needs for the benefit of the patient,
rather than for the purposes of the study.

+ The patient had been treated with another
antipsychotic for at least 4 months after remission
of a schizophrenia relapse.

Group 2

+ The patient began treatment with intramuscular
PP1M no more than 7 days prior, or the treating
physician made a clinical decision to prescribe
PP1M at any dose based on the patient’s clinical
needs.

+ The patient had been treated with another
antipsychotic for at least 4 months after remission
of a schizophrenia relapse. Before inclusion in the
second group, the patient had undergone an initial
course of OP or risperidone of any duration but not
less than 3 days.



Group 3

+ The patient began treatment with intramuscular
PP3M no more than 7 days prior, or the treating
physician made a clinical decision to prescribe PP3M
at any dose based on the patient’s clinical needs.

* The patient had been treated with PP1M for at
least 4 months after remission of a schizophrenia
relapse.

Exclusion criteria:
All participants

*  The presence of any other mental disorder diagnosis,
aside from paranoid schizophrenia.

+ Refusal of the patient to participate in the
observation and/or assessment of his/her mental
state using clinical psychometric scales.

« Participation of the patient in any other clinical
or observational drug study or other treatment
methods.

« Contraindications to paliperidone, determined
by the treating physician based on the
clinical presentation of the disease, existing
comorbidities, and other individual risks, as well
as contraindications specified in the instruction for
the use of paliperidone, approved by the Ministry
of Health of the Russian Federation.

*  Presence of clinically significant somatic diseases
such as kidney, liver, cardiovascular, respiratory
system disorders, cerebrovascular diseases
in a decompensated stage, cancer and other
progressive diseases, for which paliperidone is
contraindicated.

* Ahistory of severe drug allergies or hypersensitivity
to paliperidone, risperidone, or their components,
or allergy to three or more different medications.

+  Other contraindications to the use of paliperidone,
as determined by the instructions for use or the
physician’s judgment.

A patient was excluded from the program in the following
cases:

+  Withdrawal of informed consent, refusal to take
the medications prescribed as part of the program,
or refusal to undergo the procedures of the
observational program.

* The need to discontinue paliperidone due to side
effects, the risk of worsening of physical illness, or
worsening of mental health.

« If, in the physician’s opinion, there was a
need to change the therapy regimen, such as
replacing antipsychotics or prescribing a second
antipsychotic with a marked selective antipsychotic
effect.

+ Any other situation where discontinuation, change
of therapy, or the decision to end the observation
was made by the treating physician or the patient
in their best interest.

+ Other circumstances that prevented proper
treatment and observation of the patient.

The patients, whose mental state was the subject of
monitoring, were divided into three observation groups:
1) those receiving OP; 2) those receiving the injectable
PP1M; and 3) those receiving the injectable PP3M. Since
the patients experienced individually expressed symptomes,
course, and history of schizophrenia, concomitant therapy
(mood stabilizers, antidepressants, tranquilizers, and
other drugs with predominantly sedative effects, as well
as medications to manage neurological symptoms) was
allowed. This therapy was prescribed by the treating
physician based on clinical indications, such as existing
affective disorders, sleep disturbances, and the side
effects of psychopharmacotherapy. The prescription,
discontinuation, selection, and dose adjustment of all
paliperidone dosage forms and other concomitant
medications were made based on the indications for these
medications, the recommended doses in the instructions
for usage, the clinical need, and the interests of the patients,
rather than the objectives of the study.

The observational program included 155 patients, who
either had completed the observation program or had
withdrawn for various reasons (Table 1).

A qualitative determination of psychopathological
manifestations and an ordinal assessment of symptom
severity were conducted at baseline, before the start of
treatment, on Day 1 (Visit 1), and subsequently on days
90 (Visit 2), 180 (Visit 3), 270 (Visit 4), and 360 (Visit 5) of
outpatient treatment, with an acceptable interval of £7 days.
Thus, the maximum duration of the observation period
for each patient was 360 days (52 weeks or 12 months).

The main data collection method was a clinical-descriptive
approach, which involved studying the patient's history,
identifying complaints about health, observing patient's
mental and physical condition over time, and examining



the specifics of social functioning. For the study, a case

report form was developed, which included anonymized

data on age, diagnosis, concomitant therapy, presence or

absence of treatment-related AEs, predominant symptoms,

and their severity. The start and end times of the study

were recorded, along with the reasons for termination.

To quantitatively assess the dynamics of various clinical

manifestations of schizophrenia and the quality of social

functioning, at all visits the following scales were used:
1. PSP scale, developed as a result of the integration

of the Diagnostic and Statistical Manual of Mental
Disorders 4% revision (DSM-IV) Social and Occupational
Functioning Assessment Scale (SOFAS) and the Global
Assessment Functioning (GAF) scale. The PSP is a scale
with a maximum score of one hundred points, divided
into 10 equal intervals with ordinal designations [57].
The assessment takes into account four categories
of functioning: socially useful activities, personal
and social relationships, self-care, and disturbing

. OP (n=54) PP1M (n=50) PP3M (n=51)
Variables f(%) (%) (%)
Male 25 (46.3) 24 (48.0) 24 (47.1)
Female 29 (53.7) 26 (52.0) 27 (52.9)
Ez'%gggs's 11 (20.4%) 8 (16.0%) 16 (31.4%)
F20'01 20 (37.0%) 33 (66.0%) 31 (60.8%)
F20.03 12 (22.2%) 2 (4.0%) 3(5.9%)
F20:O9 11 (20.4%) 7 (14.0%) 1(2.0%)
Age
Mean (SD) 36.1(10.2) 38.4(9.41) 38.6(9.22)
Duration of
schizophrenia 11.24 (9.05) 13.42 (8.67) 12.52 (8.22)
Mean (SD)
Number of
hospitalizations | 3.65 (4.05) 4.50 (4.03) 5.08 (4.75)
Mean (SD)

and aggressive behavior. The scale has proven to be
a reliable and quick tool for measuring personal and
social functioning, with several advantages compared
to other tools [57-61].

. The DSM-5 Clinician-Rated Dimensions of Psychosis

Symptom Severity (CRDPSS) scale, which allows the
clinician to quantitatively assess the severity of core
psychotic symptoms, including disorganized speech,
delusions, hallucinations, abnormal psychomotor
behavior, negative symptoms, as well as cognitive
impairments, depression, and mania — a total
of 8 items. The severity of psychotic symptoms is
rated on a 5-point scale from 0 (symptom absent) to
4 (symptom present and significantly pronounced),
based on the clinician’s judgment, and it can be
completed during a routine clinical examination.
The clinician is asked to rate the severity of each
symptom the patient experienced over the past
seven days [62-65]. Despite the controversial and
even critical assessments of the CRDPSS consistency,
convergent validity, and inter-rater reliability [66, 67],

Total (n=155) Statistical analysis

(%)

X>-test

73 (47.1) N

8 (52.9) ¥?=0.030; df=2; p=0.985

35 (22.6%)

84 (54.2%) N .

e X*=24.536; df=6; p=0.000319

19 (12.3%)
One-way ANOVA
OP vs PPTM:
MD=-2.31; t=-1.22; df=152; p=0.443
OP vs PP3M:

37.70964) MD=-2.534; t=-1.348; df=152; p=0.371
PP1M vs PP3M:
MD=-0.228; t=-0.119; df=152; p=0.992
OP vs PP1M:
MD=2.18; t=1.28; df=152; p=0.407
OP vs PP3M:

el MD=-1.289; t=-1.28; df=152; p=0.727
PP1M vs PP3M:
MD=0.891; t=0.517; df=152; p=0.863
OP vs PP1M:
MD=-0.852; t=-1.01; df=152; p=0.570

439 (4.30) OP vs PP3M:

MD=-1.430; t=-1.709; df=152; p=0.205
PP1M vs PP3M:
MD=-0.578; t=-0.678; df=152; p=0.777



we attempted to apply it, as it remains an accessible
tool in general practice based on clinical examination
and can be useful in gauging the severity of different
schizophrenia symptoms and predicting the course
of the psychosis [68].

3. The Symptoms Qualifier Scales (SQS) from ICD-11,
which include six other sections (domains) of mental
disorders that are commonly observed in individuals
with primary psychotic disorders: positive symptoms,
negative symptoms, depressive symptoms, manic
symptoms, psychomotor symptoms, and cognitive
symptoms. These sections “were selected by the ICD-11
Working Group on Schizophrenia and Other Primary
Psychotic Disorders through a careful review of the
literature and the scientific validation process. Indeed,
these areas align well with the general consensus on
important areas of schizophrenia and other psychotic
disorders” [65, 69]. Each of the domains can be rated
on a 4-point scale, from 0 (symptom absent) to 3
(symptom present and significantly pronounced).

4. CGI-S scale, which allows for a general assessment
of the severity of the mental disorder based on the
physician’s clinical opinion [70-74].

5. The 4-ltems Negative Symptoms Assessment (NSA-4)
scale consists of four items, each rated on a scale from
0 to 4. The scale is an abridged and adapted version for
broader clinical use of the NSA-16 (16-Items Negative
Symptoms Assessment) scale, which includes four
items selected verbatim: restricted speech quantity,
reduced emotion, reduced social drive, and reduced
interests, as well as an overall summary rating. Each
of the four items and the total negative symptoms
are scored on a scale from 1 to 6, where “1” indicates
no reduction compared to normal behavior, and
“6" indicates a significant reduction or absence of
behavior with severe functional impairment [75].

The primary effectiveness measure in the observational

program was a statistically significant increase in the final

mean score on the PSP scale, with a final score increase
of at least 10.7 points (17.1%), which corresponds to

the minimal detectable change calculated for it [60].

Additional effectiveness measures included a reduction

in the manifestations of schizophrenia and, specifically,

a statistically significant decrease in the scores of individual

items of the dimensional assessments on CRDPSS and SQS,

the mean CGI-S score, and the mean total score on the

NSA-4 scale. The time to premature study discontinuation

in the 3 compared groups was used as an exploratory
parameter.

The general characteristics of the population were presented
using descriptive statistical methods, with continuous
data expressed as means and standard deviations (SD),
medians, and the first and third quartiles (Q1 and Q3).
Comparisons of interval values were made using one-way
analysis of variance (ANOVA), with a Tukey adjustment for
multiple comparisons. Categorical data were presented
as absolute and relative frequencies. The comparison
of the baseline values of the representation of different
clinical variants of schizophrenia and psychopathological
syndromes in independent samples was conducted using
Pearson's chi-squared test.

Primary and secondary parameters were studied in
a separate repeated measures ANOVA model with a fixed
group factor and an assessment of between-group contrasts
based on changes in scores on the respective scales
between visit 1 and visits 2, 3, 4, and 5.

Analysis of differences in the time to premature study
discontinuation was conducted using Kaplan-Meier survival
curves, with the differences between the groups compared
using the Log-rank test, which calculates the mean duration
of participation in the study for each group and the relative
risk in case of full study completion.

All types of analyses were conducted using the software
products jamovi v. 2.3 (The jamovi project, 2022) and IBM
SPSS Statistics 26.

RESULTS

The analysis included 155 patients, who either completed
the observation program or withdrew for various reasons.
Descriptive statistics for the overall sample are presented
in Table 1. The total sample consisted of 54 patients receiving
OP, 50 patients receiving PP1M intramuscular injections,
and 51 patients receiving PP3M intramuscular injections.
Patients receiving different dosage forms of paliperidone
did not show significant differences in terms of sex, age,
disease duration, and number of hospitalizations.

A total of 155 patients were diagnosed with paranoid
schizophrenia. Cases with a diagnosed episodic (recurrent)
course (F20.03) were the most common and patients with
an episodic course with progressive deficit (F20.01) were
the fewest in the OP group, compared to other groups.



OP (n=54) PP1M (n=50)
f(%) f(%)
Result of study
Completed 11 (20.4) 24 (48.0%)
Withdrew 43 (79.6) 26 (52.0)

Reasons for withdrawal

lack of efficacy 10 (18.5%) 10 (20.0%)

AE 7 (13.0%) 3(6.0%)
non-compliance 6 (11.1%) -
]§W|tch|ng to another dosage 18 (33.3%) 12 (24.0%)
orm

unknown reasons 2 (3.7%) 1(2.0%)

Patients with an episodic course with progressive deficit
(F20.09) were more common in the PP1M group. In the
PP3M group, patients with a continuous course (F20.00)
were more common than in other groups and fewer patients
had a recurrent course (F20.03) or a short observation
period (less than one year) (F20.09) compared to the OP
group. The opposite ratios of patients with episodic and
continuous courses of schizophrenia in the OP and PP3M
groups likely contributed to the fact that, at baseline visit,
the dimension “hallucinations” was higher in the OP group,
while the dimension “negative symptoms” and the total
score on the NSA-4 scale were higher in the PP3M group.
However, the baseline values of the clinically similar domains
“Positive symptoms” and “Negative symptoms” on the SQS
(ICD-11) scale did not show significant differences across
the groups (Table S1 in the Supplementary).

Table 2 presents data on the number of patients who
completed all visits and withdrew from observation and
the reasons for premature withdrawal of patients receiving
different dosage forms of paliperidone. In the PP1M and
PP3M groups, the numbers were approximately the same:
about half of the patients completed all visits and completed
observation, while in the OP group, significantly fewer
patients completed the study. Withdrawal of a third of
patients receiving OP treatment and a quarter of patients
receiving PP1M is explained by their switching to more long-
acting dosage forms of paliperidone — PP1M and PP3M,

Statistical

PP3M (n=51) Total (n=155) q
5 analysis

iy & X% df; p-value

30 (58.8%) 65 (41.9) x?=17.042; df=2;

21(41.2) 90 (58.1) p=0.000179

12 (23.5%) 32 (20.7%)

4 (7.9%) 14(9.0)

- 6 (3.9%) X?=19.356; df=8;
p=0.010796

2 (3.9%) 32 (20.7%)

3 (5.9%) 6 (0.11%)

respectively. This decision was made by the physician in
accordance with the protocol of this observational study
and in the interests of successful treatment of the patient.
In the PP3M group, two cases of return to PP1M treatment
were associated with the lack of free access to the drug
at the required time. Discontinuation of observation due
to relapses of schizophrenia or insufficient efficacy of
paliperidone was observed in all groups with approximately
identical frequency of about 20%. Cases of non-compliance
with the prescribed therapy or refusal to continue treatment
were reported only in the OP group. Also, in all groups,
in isolated cases, patients mixed the next visit, and it was
impossible to determine the reasons behind their refusal
to participate in the observation.

Analysis of the time to completion of participation in
the observation (Figure 1) demonstrated that in the PP1M
and PP3M groups, a greater proportion of patients fully
completed the study program (n=24, 48,0% and n=30,
58,8%, respectively) compared to the OP group (n=11,
20,4%). The mean survival time in the OP group was 154.926
days (95% CI: 120.270-189.582), while in the PP1M group,
it was 250.320 days (216.884-283.756), and in the PP3M
group, itwas 281.618 days (251.848-311.388). Testing for
equality of survival distributions among the three groups
showed statistically significant differences (x2=28.381, df=2,
p=0.0001, Log-Rank test). Early withdrawal from the study
in the OP group was mainly due to a switch by patients
in this group to another dosage form of paliperidone,
which was based on the patient’s interests; i.e., either
at the patient’s request or for clinical reasons. Despite
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the seemingly higher number of patients completing the
full observation program and a somewhat higher mean
survival time in the PP3M group compared to the PP1M
group, the Log-rank test did not show significant differences
(x3=1.292, df=1, p=0.256).

At the baseline visit, there were no significant differences
in the scores of the SQS Positive, Negative, and Depressive
symptom domains, as well as in the “Hallucinations”,
“Delusions”, “Negative Symptoms”, and “Depressive
Symptoms” scales from the dimensional assessment
of the CRDPSS. The mean CGI-S, NSA-4, and PSP
scores likewise did not show significant differences
across the 3 groups (Table S2, Table S3 and Table S4
in the Supplementary).

The two-way repeated-measures ANOVA conducted
across the entire sample of patients receiving paliperidone
demonstrated a consistent and statistically significant
reduction in the severity of negative and depressive
symptoms as measured by the SQS (Table 3, Figure 2A, B),
the hallucinations, delusions, negative symptoms, and
depressive symptoms as assessed by the CRDPSS (Table 4,
Figures 3), negative symptoms according to NSA-4 (Table 5
and Figure 4), and the overall severity of schizophrenia on
the CGI-S scale (Table 5 and Figure 5).

Group

—— OP

—— PP1M

PP3M
PP3M-censored
OP-censored
PP1M-censored

—+
—+

Day
Group 0 100 200 300 400
oP 54 40 27 16 14
PP1M 50 42 35 28 25
PP3M 51 46 38 33 31

A more detailed analysis revealed a significant reduction
in the SQS positive symptoms domain compared to the
baseline in the overall sample by visit 4 (t=3.976; p <0.001;
Pyue,~0-002), but this parameter subsequently returned to
its baseline levels. However, in the individual comparison
groups (OP, PP1M, and PP3M), no significant differences
in positive symptoms were found either across the groups
or visits. A reduction in the severity of negative symptoms
was observed as early as at visit 2 (t=3.658; p <0.001;
Piue,~0-005) and remained throughout subsequent visits.
Significant differences were identified only in the PP1M
group between visits 1 and 3 (t=3.942; p <0.001; p, ., =0.015),
while no statistically significant differences were observed
between the groups at any visit. Depressive symptoms
on the SQS had improved by visit 2 (t=3.278; p=0.002;
P, ~0-014), with significant differences from the baseline
remaining throughout all subsequent visits. However, no
significant differences were observed either between the
comparison cohorts or across visits within them.

In the CRDPSS domains for the entire patient sample,
a significant reduction from the baseline was achieved in
“hallucinations” by visit 2 (t=4.228; p <0.001; p,,,, <0.001)
and was maintained throughout subsequent visits. However,
a slight increase in hallucinations was noted in the OP
cohort between visits 4 and 5 (Figure 3A). Significant
improvement in the “delusions” domain of the CRDPSS from



Table 3. Changes in three Symptoms Qualifier Scales domain scores (positive, negative and depressive symptoms) with
statistically significant differences*

. Sum of Mean 2

Source of variation Squares df Square F P n an

Visit 2.54 4 0.634 5.58 <0.001 0.024 0.083

Visit x Dosage form 1.55 8 0.194 1.71 0.098 0.015 0.052
Positive Residual 28.16 248 0.114 - - - -
symptoms

Dosage form 5.33 2 2.67 243 0.098 0.051 0.073

Residual 67.92 62 1.10 - - - -

Visit 3.19 4 0.797 7.33 <0.001 0.039 0.106

Visit x Dosage form 1.65 8 0.206 1.84 0.070 0.020 0.056
Negative Residual 27.72 248 0.112 - - 2 2
symptoms

Dosage form 0.512 2 0.256 0.311 0.734 0.006 0.010

Residual 51.131 62 0.825 - - - -

Visit 7.63 4 1.908 10.933 <0.001 0.071 0.133

Visit x Dosage form 1.26 8 0.157 0.901 0.516 0.012 0.025
Depressive Residual 49.57 248 0.175 - - - -
symptoms

Dosage form 4.87 2 2.437 3.93 0.024 0.045 0.100

Residual 44.06 62 0.621 - - - -

Note: df — the degrees of freedom; p — the significance level (p-value); n? — effect size measure; n?p — adjusted effect size indicator; *Two-way
Repeated-measures ANOVA results.
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Figure 2. Dynamics of Symptoms Qualifier Scales scores in the paliperidone groups.

Note: SQS — the Symptoms Qualifier Scales; OP — oral paliperidone; PP1M — paliperidone palmitate once a month; PP3M — paliperidone palmitate
once every three months.

Source: Reznik et al., 2024
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Table 4. Changes in the DSM-5 Clinician-Rated Dimensions of Psychosis Symptom Severity dimension scores with statistically
significant differences across the visits or study groups*

Sum of

Mean

. 5
Source of variation squares df square F p n 'Iz,,
Visit 14.39 4 3.597 1433 <0.001 0.093 0.188
Visit x Dosage form 4.19 8 0.524 2.09 0.038 0.027 0.063
Hallucinations | Residual 62.23 248 0.251 - - - -
Dosage form 0.328 2 0.164 0.138 0.872 0.002 0.002
Residual 73.961 62 1.193 - - - -
Visit 5.54 4 1.386 8.20 <0.001 0.025 0.117
Visit x Dosage form 1.79 8 0.224 1.32 0.232 0.008 0.041
Delusions Residual 41.92 248 0.169 = . = .
Dosage form 15.3 2 7.65 3.08 0.053 0.070 0.090
Residual 153.9 62 2.48 = . = .
Visit 7.76 4 1.941 9.87 <0.001 0.049 0.472
Visit x Group 3.27 8 0.408 2.08 0.039 0.021 0.244
Disorganized  p.qiqq) 48.75 248 0.197 ; ; ; ;
speech
Group 1.56 2 0.781 0.483 0.619 0.010 0.010
Residual 100.33 62 1.618 - - - -
Visit 22.38 4 5.596 26.56 <0.001 0.134 0.300
Visit x Dosage form 1.93 8 0.241 1.14 0.335 0.011 0.036
Negative Residual 52.25 248 0.211 ; ; ; ;
symptoms
Dosage form 13.9 2 6.96 5.59 0.006 0.083 0.153
Residual 77.2 62 1.24 - - - -
Visit 3.68 4 0.920 5.92 <0.001 0.030 0.028
Visit x Group 2.01 8 0.251 1.61 0.121 0.017 0.015
Cognitive Residual 38.53 248 0.155 ; ; ; ;
symptoms
Group 7.84 2 3.92 3.07 0.053 0.062 0.060
Residual 79.16 62 1.28 - - - -
Visit 10.57 4 2.642 12.48 <0.001 0.082 0.079
Visit x Group 463 8 0.579 2.74 0.007 0.038 0.035
Psychomotor  p.qiqal 52.49 248 0.212 . = . =
symptoms
Group 0.285 2 0.142 0.133 0.876 0.002 0.002
Residual 66.312 62 1.070 - = - =
Visit 17.08 4 4.271 10.752 <0.001 0.079 0.148
Visit x Group 2.34 8 0.293 0.737 0.658 0.011 0.023
Depressive Residual 98.51 248 0.397 10.752 - - -
symptoms
Group 8.55 2 4.27 2.91 0.062 0.039 0.086
Residual 90.94 62 1.47 - - - -
Visit 0.298 4 0.0746 2.10 0.082 0.015 0.014
Visit x Group 0.609 8 0.0761 2.14 0.033 0.029 0.029
Manic Residual 8.825 248 0.0356 - ; - ;
symptoms
Group 0.340 2 0.170 0.935 0.398 0.017 0.016
Residual 11.272 62 0.182 = . = .

Note: df — the degrees of freedom; p — the significance level (p-value); n2 — effect size measure; n?p — adjusted effect size indicator; *Two-way

Repeated-measures ANOVA results.
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Figure 3. Dynamics of Clinician-Rated Dimensions of Psychosis Symptom Severity scale scores in the paliperidone groups.

Note: CRDPSS — Clinician-Rated Dimensions of Psychosis Symptom Severity scale; OP — oral paliperidone; PP1IM — paliperidone palmitate once
a month; PP3M — paliperidone palmitate once every three months.

Source: Reznik et al., 2024

Table 5.Changes in the Clinical Global Impression scale, 4-Items Negative Symptoms Assessment scale and the Personal

and Social Performance scale scores with statistically significant differences between the visits or study groups*

Source of variation :::.a?:s df 2’:‘ zaa':e F P n? rlzp
Visit 8.89 4 2.223 16.05 <0.001 0.082 0.206
Visit x Group 1.63 8 0.203 1.47 0.170 0.015 0.045
CGI-S Residual 34.36 248 0.139 - - - -
Group 7.70 2 3.850 4.31 0.018 0.071 0.122
Residual 55.33 62 0.892 - - - -
Visit 1206.3 4 301.57 59.406 <0.001 0.028 0.489
Visit x Group 26.5 8 3.32 0.653 0.732 0.005 0.021
NSA-4 Residual 1258.9 248 5.08 - - - -
Group 480 2 240.0 5.25 0.008 0.083 0.145
Residual 2835 62 45.7 - - - -
Visit 6903 4 1725.9 52.48 <0.001 0.170 0.458
Visit x Group 706 8 88.3 2.68 0.008 0.017 0.080
PSP Residual 8156 248 329 - - - -
Group 2690 2 1345 3.77 0.028 0.066 0.109
Residual 22103 62 357 - - - -

Note: df — the degrees of freedom; p — the significance level (p-value); n? — effect size measure; n?p — adjusted effect size indicator; CGI-S —

the Clinical Global Impression scale; NSA-4 — the 4-ltems Negative Symptoms Assessment scale; PSP — the Personal and Social Performance scale;

*Two-way Repeated-measures ANOVA results.
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the baseline was also achieved by visit 2 (t=4.111; p <0.001;
Pouey <0-001) and was maintained across all visits. In this
domain, there was a worsening of the state of delusion
compared to baseline levels in the OP group at the final
visit (Figure 3B), which noticeably affected the overall result,
leading to no significant differences between visits 1 and 5.
A more pronounced, gradual improvement was observed
in the “negative symptoms” domain. Statistically significant
differences were noted by visit 2 (t=4.018; p <0.001;
Prue,~0-001), with a significant positive trend maintained
across all subsequent assessments. In the comparison
cohorts, significant differences were detected only at visit
3 between the PP1M and PP3M groups (t=3.739; p <0.001;
Pruiey=0-030). In the CRDPSS “depressive symptoms” domain,
significant differences for the entire sample emerged
by visit 3 (t=3.459; p <0.001; p,,,.,=0.008) and remained
throughout the study. However, in individual comparison
cohorts, no significant differences were identified between
the visits or across the groups after Tukey's adjustment.

Post-hoc comparisons of the CGI-S and NSA-4 scales
across the entire sample of patients receiving paliperidone
confirmed a statistically significant reduction in disease
severity, based on the clinician’s global assessment, and
a decrease in the severity of negative symptoms by visit 2
(t=4.639; p <0.001; p,,.,<0.001 and t=4.68; p <0.001;
Priey <0-001, respectively), with sustained positive dynamics
throughout the observation period (Figures 4 and 5).

4.5

© 4.0
(o]
1)
wv
w
S 35

3.0

1 2 3 4 5
Visits

Dosage Form
—-o- OP PP1M PP3M

However, among patients taking different dosage forms
of paliperidone, significant changes in CGI-S compared
to the baseline were observed only in the OP group at
visit 4 (t=4.523; p <0.001; p,,,,.,=0.002), in the PP1M group
starting from visit 3 (t=4.2147; p <0.001; p, ., =0.007) and
continuing until the end of the observation period, while
no significant changes were detected in the PP3M group.
Intergroup differences were identified only between the
OP and PP3M groups and only at visit 4 (t=3.749; p <0.001;
Pruey <0-027). The CGI-S scale, which provides a global
synthetic impression of disease severity, primarily reflects
the clinician’s assessment of the psychotic symptom severity
and, therefore, in our observations it assumes a generally
flat character, similar to the dynamics of positive symptoms
on the SQS scale. The dynamics of negative symptoms
on the NSA-4 scale were more pronounced across all
three comparison groups, with significant differences
observed at visit 3 (OP group: p, . =0.003; PP1M and PP3M
groups: p,,., <0.001) and maintained across all subsequent
assessments. Notably, the NSA-4 variance is generally
similar to the dynamics of the CRDPSS negative symptom
domain (Figures 3D and 4).

The assessment of social and personal functioning using
the PSP scale in the overall sample treated with all dosage
forms of paliperidone showed improvement (Table 5,
Figure 6), with statistically significant differences achieved as
early as visit 2 (t=5.24; p <0.001; p, .., <0.001) and a steady
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improvement observed at subsequent visits. A significant
overall intergroup difference was found between patients
receiving PP1M and PP3M (t=2.4508; p=0.017; p,,,,, =0.044),
although no differences were detected at individual visits.
In the OP group, the mean PSP score increased by more
than 17.2% from the baseline value (49.2) to visit 3 (62.5) and
by 34% by the end of the observation period (65.8). In the
PP1M group, the mean PSP score similarly increased by
about 17.2% from the baseline value (50.8) to visit 3 (59.6)
and by 34% (65.8) by the end of the observation period.
Inthe PP3M group, the mean PSP score increased by more
than 17.2% ultimately by the final visit reaching 60.5 points.

A total of 88 patients (56.8%) reported experiencing
AEs. AEs were reported by 35 patients (64.8%) in the
OP group, 25 patients (50%) in the PP1M group, and 26
patients (51.0%) in the PP3M group. The full list of AEs
is presented in Table 6. In the OP group, eight AEs occurred
in >5.5% of the patients: weight gain, in six patients (11.1%);
increased appetite, in five (9.3%); akathisia, in five (9.3%);
hyperprolactinemia, in five (9.3%); irregular menstrual
cycles, in five (9.3%); COVID-19, in four (7.4%); reduced
attention, in four (7.4%); and anxiety, in four (7.4%). Other
AEs were reported as isolated cases. In the PP1M group,
10 AEs occurred in >5.5% of the patients: COVID-19, in
five patients (10.0%); hyperprolactinemia, in five (10.0%);
reduced attention, in four (8.0%); akathisia, in three (6.0%);

irregular menstrual cycle, in three (6.0%); weight gain, in
three (6.0%); increased appetite, in three (6.0%); headaches,
in three (6.0%); drowsiness, in three (6.0%); and anxiety,
in three (6.0%). In the PP3M group, 11 AEs occurred in
>5.5% of the patients: hyperprolactinemia, in six patients
(11.8%); weight gain, in five (9.8%); COVID-19, in five (9.8%);
tremor, in five (9.8%); akathisia, in four (7.8%); irregular
menstrual cycles, in four (7.8%); increased appetite, in four
(7.8%); dizziness, in four (7.8%); insomnia, in four (7.8%);
tachycardia, in three (5.9%); and reduced attention, in
three (5.9%). Although no statistically significant differences
were found (Table 7), likely due to the sample size, it
is noteworthy that extrapyramidal symptoms, including
newly identified cases, were slightly more frequentin the
OP group (Table 8). Overall, the profile of AEs was similar
to and typical of paliperidone. Across all three cohorts, the
most common AEs were mild extrapyramidal symptoms
(akathisia and tremor, which had minimal impact on the
patients’ overall condition), hyperprolactinemia and its
clinical manifestations, increased appetite, weight gain,
and a situational AE of COVID-19, which proved generally
mild and not considered a serious AE, except in one case
where it was led the physician to discontinue therapy.

DISCUSSION

An observational study was conducted to evaluate the
clinical dynamics and social functioning ability of patients
with schizophrenia undergoing therapy with three dosage
forms of paliperidone: OP, PP1M, and PP3M.

In the OP group, compared to the other groups, the cases
with a diagnosed episodic (recurrent) course (F20.03) — the
most favorable course in schizophrenia — were significantly
more common and patients with an episodic course with
progressive deficit (F20.01) were the fewest. Patients
with an episodic course with progressive deficit (F20.09)
were significantly more common in the PP1M group.
In the PP3M group, patients with a continuous course
(F20.00) were significantly more common than in the
other groups (p <0.05), and fewer patients had a recurrent
course (F20.03) or a short observation period (less than
one year) (F20.09) compared to the OP group. This likely
explains the higher baseline values for the “Hallucinations”
dimension of the CRDPSS in the OP group and the more
pronounced negative symptoms on the CRDPSS and
NSA-4 scales in the PP3M group. Overall, these patterns
reflect the continued practice of prescribing long-acting
formulations of paliperidone to patients with a long-term



Table 6. List and frequency of adverse effects observed in the study

All patients (n=155) OP (n=54) PP1M (n=50) PP3M (n=51)
Adverse effects

f % f % f % f %
Any AE 88 56.8 35 64.8 25 50.0 26 51.0
Registered EPS 28 18.1 12 22.2 8 16.0 8 15.7
Newly identified EPS 16 10.3 7 13.0 4 8.0 4 7.8
Akathisia 23 14.8 9 16.7 6 12.0 8 15.7
New akathisia 12 7.7 5 9.3 3 6.0 4 7.8
Acute dystonia 2 1.3 1 1.9 1 2.0 - -
Hypokinesia 4 2.6 2 3.7 1 2.0 1 2.0
New hypokinesia 2 1.3 1 1.9 = = 1 2.0
Tremor 16 10.3 7 13.0 4 8.0 5 9.8
New tremor 7 4.5 3 5.6 2 4.0 2 3.9
Hypersalivation 3 1.9 1 1.9 1 2.0 1 2.0
New hypersalivation 1 0.7 = = = = 1 2.0
Tardive dyskinesia 1 0.7 - - - - 1 2.0
New tardive dyskinesia - - - - - - -
Hyperprolactinemia 16 10.3 5 9.3 5 10.0 6 11.8
Gynecomastia 6 3.9 2 3.7 2 4.0 2 3.9
Galactorrhea 5 3.2 2 3.7 1 2.0 2 3.9
Irregular menstrual cycle 12 7.7 5 9.3 3 6.0 4 7.8
Weight gain 15 9.7 6 1.1 3 6.0 5 9.8
Weight loss 3 1.9 1 1.9 - - 2 3.9
Diarrhea 3 1.9 2 3.7 - - 1 2.0
Nausea 6 3.9 3 5.6 1 2.0 2 3.9
Increased appetite 12 7.7 5 9.3 3 6.0 4 7.8
Decreased appetite 5 3.2 2 3.7 1 2.0 2 3.9
Hyperglycemia 2 1.3 - - - - 2 3.9
Bradycardia 4 2.6 - - 2 4.0 2 3.9
Increased blood pressure 2 1.3 1 1.9 - - 1 2.0
Tachycardia 7 4.5 3 5.6 1 2.0 3 5.9
Rash 1 0.7 1 1.9 - - - -
COVID-19 14 9.0 4 7.4 5 10.0 5 9.8
Dizziness 6 3.9 1 1.9 1 2.0 4 7.8
Headache 7 4.5 3 5.6 3 6.0 1 2.0
Decreased attention 1 7.1 4 7.4 4 8.0 3 5.9
Somnolence 7 4.5 3 5.6 3 6.0 1 2.0
Insomnia 9 5.8 3 5.6 2 4.0 4 7.8
Anxiety 8 5.2 4 7.4 3 6.0 1 2.0

Note: f(%) — frequency and percentage; EPS — extrapyramidal symptoms ; AE — adverse effects; OP — oral paliperidone; PP1M — paliperidone

palmitate once a month; PP3M — paliperidone palmitate once every three months.
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Adverse effects | Statistical
Group analysis
f % X% df; p-value
OP (n=54) 35 64.8
_ X?=2.931; df=2;
PP1M (n=50) 25 50.0 p=0.249
PP3M (n=51) 26 51.0

and continuous disorder, who are typically characterized
by poorer adherence to prescribed therapy, often poor
social support in their efforts to adhere to uninterrupted
treatment, and, at the same time, milder exacerbations.
Itis important to note that in patients with prolonged and
continuous schizophrenia, exacerbations tend to be less
acute. Symptoms such as agitation, mania, negativism,
hostility, and aggression are less pronounced than in the
early stages of the disease or in cases with an episodic
course. Such deteriorations are often less acute than in
periodic forms of schizophrenia, tend to be transient, and
are easier to manage through dose adjustments of long-
acting antipsychotics. In relatively new cases or previously
established recurrent courses of schizophrenia, physicians
have higher hopes for better patient compliance and high-
quality remission; there are also concerns about side
effects, which are harder to manage under the influence
of LAl antipsychotics. In periodic forms and during the
early stages of the disease, physicians typically combine
antipsychotics with mood stabilizers, and they have to
prescribe additional oral antipsychotics alongside LAI
antipsychotics, or choose combinations of antipsychotics
with selective and sedative effects—or even antipsychotic
cocktails. The known characteristics of disease progression
and the nature of the exacerbations sometimes lead
physicians to consider it risky to include such patients in
observational studies. Furthermore, they may promptly
initiate additional therapy at the first signs of worsening
symptoms or even due to dissatisfaction with the effects
of LAl antipsychotics. In other words, we are still grappling
with our own apprehensions and biases regarding the use
of long-acting antipsychotics. These factors can influence
clinical judgments about the effectiveness of a particular
drug or its specific dosage form.

This study showed that a 12-month course treatment
with different dosage forms of paliperidone, administered
at flexible doses according to clinical needs, results in

Adverse effects | Statistical
Group analysis
f % X% df; p-value
OP (n=54) 12 22.2
B X?=2.991; df=2;
PP1M (n=50) 8 16.0 p=0.236
PP3M (n=51) 8 15.7

a statistically significant improvement in the primary efficacy
endpoint — the final PSP score — as well as statistically
significant and clinically meaningful improvements
in secondary efficacy endpoints, such as the total
scores of dimensional scales assessing the severity of
psychopathological manifestations of schizophrenia, as
proposed in the DSM-5 and ICD-11 classifications, short
psychometric methods for assessing overall disease severity
(CGI-S), and the severity of negative symptoms (NSA-4).
Overall, the results of this study confirm that any dosage
form of paliperidone is equally effective in improving clinical
manifestations of schizophrenia and social functioning,
and is a well-tolerated treatment option for schizophrenia
during the remission phase.

The most notable result in the paliperidone treatment
was the improvement in social functioning. By the end of
treatment with all three dosage forms of paliperidone,
a statistically significant increase in final PSP values was
achieved, exceeding the established minimal detectable
change for this scale. The slower improvement in PSP in
the PP3M group, compared to the OP and PP1M groups,
can be explained by the more persistent nature of negative
symptoms, which significantly affect social functioning,
as well as the longer duration of paliperidone use before
inclusion in the PP3M group and, therefore, an earlier
achievement of the potential effects of this medication on
social functioning and the depletion of available recovery
resources.

The analysis of the dynamics of the SQS and CRDPSS
domains of positive symptoms during the stabilization
phase after a schizophrenic episode with three different
forms of paliperidone provided conflicting results. In the
overall sample of patients receiving any dosage form of
paliperidone, a decrease in the SQS “Positive Symptoms”
domain was observed by visit 4. However, in the three
compared groups, there was primarily either a slight
decrease or fluctuations in the dynamics of the “Positive



Symptoms” domains, and only in the PP1M group was
there a statistically significant reduction in the “Positive
Symptoms” category by visit 4.

A rapid and significant decrease was observed in the
CRDPSS “Hallucinations” and “Delusions” domains in
the overall sample by visit 2. However, in the individual
observation groups, only the PP1M group showed a
statistically significant reduction in the “Hallucinations”
domain at visits 2, 3, 4, and 5 compared to the baseline,
but with no significant differences between the visits.

No significant changes were observed in the “Delusions”
domain in any of the observation categories. It should be
noted that the concept of “positive symptoms” encompasses,
in addition to hallucinations and delusions, associated
features such as agitation, motor dysfunction, disorganized
mental activity, and certain affective disturbances. Therefore,
tracking changes in such a broad parameter as “positive
symptoms"” during stabilization and the establishment of
remission is challenging and the dynamics of the domains of
SQS from ICD-10 and CRDPSS from DSM-5 cannot fully align.

The slowing-down, cessation, or absence of positive
dynamics in the CRDPSS “Hallucinations” and “Delusions”
domains can be explained by the fact that the observational
study was conducted in outpatient settings, where patients
were in the process of entering remission of varying
quality, with relatively minor fluctuations in the intensity
of positive symptoms. Significant weakening of these
symptoms was typically observed only in the first weeks
or months, after which some kind of ceiling to further
improvement was reached. The significantimprovement in
hallucinations in the PP1M group, in our view, is linked to
the fact that, firstly, paliperidone has most often recently
been prescribed in this group, which by itself brought
about results and, secondly, unlike in the OP group, the
medication was able to fully manifest its antipsychotic
properties due to uninterrupted use. In contrast, patients
in the PP3M group joined after prolonged treatment with
PP1M, when the best antipsychotic effects of paliperidone
had already been observed. The dispersion curves for
“delusions” appear to be the least steep, reflecting the
overall resistance to the treatment of delusional ideas,
and particularly in the cases with residual delusions.
In other words, during the treatment of an exacerbation,
affective-delusional symptomatology and delusions as part
of hallucinatory-paranoid syndrome rapidly improve. As
for chronic interpretation delusions or residual delusional
ideas during stabilization and remission, despite therapy,

they may persist for many months, or even years, which,
in our opinion, is reflected in the results of this study.

The positive dynamics of the dimensional assessment of
negative symptoms, particularly pronounced in the CRDPSS
“negative symptoms” domain in the overall sample and
separately in the PP1M group, can be explained by the
fact that reliable relapse prevention ensures a gradual
reduction in negative symptoms. The differences observed
between the two groups receiving long-acting dosage
forms of paliperidone may be related to the fact that
the PP3M group included patients with generally more
persistent mental disorders, typical of continuous forms
of schizophrenia. The reduction in negative symptoms
is even more clearly observed using the NSA-4 scale,
confirming paliperidone’s pronounced anti-deficit effect.
The fact that the two groups, which received different
dosage forms, experienced a similar reduction in the
severity of negative symptoms shows that paliperidone
not only has anti-deficit properties with minimal AEs on
the cortical dopamine system, but also that through its
anti-relapse effect, it creates the necessary conditions
and, most importantly, provides enough time to engage
resources for a natural restoration of the mental function.

Additionally, prolonged remission under well-monitored
therapy creates conditions for the gradual alleviation of
depression, which is especially noticeable in the OP group,
where patients are first experiencing paliperidone therapy,
often after treatment with atypical antipsychotics (AAPSs)
and with initially more pronounced depressive symptoms.
The switch to paliperidone facilitates a recession of post-
psychotic depression.

The CGI-S scale, which provides a physician’s global
synthetic impression of disease severity, actually relies
mainly on assessing the severity of psychotic symptoms,
and, therefore, in this observation, it has a generally flat
character, similar to the dynamics of positive symptoms
on the SQS scale.

Treatment with long-acting dosage forms of paliperidone —
PP1M and PP3M — was characterized by a higher completion
rate, exceeding that of oral paliperidone by 2.5 times, and
a significant difference in the mean treatment duration
and the distribution of patients continuing medication
(using statistical terminology, the “survival” of patients
on therapy) in the groups receiving long-acting dosage
forms of paliperidone (PP1M and PP3M). The main reason
for the premature discontinuation by patients in the
OP group was their transition to the long-acting dosage



form of paliperidone — PP1M — based on the treating
physician’s decision on therapeutic appropriateness or at
the patient’s request.

Itis particularly noteworthy that among the three therapy
groups, the PP3M demonstrated the best adherence to the
prescribed therapy regimen, included the highest number
of patients who fully completed the study, and achieved
an incidence of exacerbations or lack of efficacy equal to
that of the other groups. This was despite the fact that
the PP3M group included the highest number of patients
with a continuous course of schizophrenia and, in total,
more patients with more treatment-resistant forms of the
disease, including continuous and episodic with progressive
deficit (F20.00 + F20.01) — 46 patients in total (90.2%).

The use of paliperidone demonstrated not only the
effectiveness, but also the safety of the therapy: no serious
AEs were recorded in the patients, and any AEs that occurred
were mild or moderate. No significant differences were
found between the compared groups in terms of the
overall frequency of AEs, their specific types, including AEs
that led to exiting the study. The slightly more frequent
occurrence of AEs, especially those newly identified, in the
PO group can be explained by the fact that some patients
were receiving paliperidone for the first time, meaning that
AEs characteristic of the medication occurred early in their
treatment. In contrast, patients in the PP1M and PP3M
groups had previously been on paliperidone according to
the instructions and shown at least satisfactory tolerability.
Among the AEs in all three groups, the most common
were mild EPS, weight gain, hyperprolactinemia, and its
associated clinical manifestations. The good safety profile
of all the forms of paliperidone is consistent with findings
from other studies.

This study was observational and attempted to tack as
close as possible to real-world clinical practice. It was
not blinded, did not involve randomization, and used
straightforward inclusion criteria and the simplest tools to
assess symptom severity. The observational design of the
study led to selective inclusion in different observations. For
example, in the OP group, half of the patients had never
previously received paliperidone and more often included
were cases with periodic forms of schizophrenia and shorter
observation periods. In contrast, the PP3M group more
frequently consisted of patients with continuous forms of
schizophrenia, who typically experience more pronounced

and persistent negative symptoms, consistently exhibit
poorer social functioning, and, most importantly, lower
sensitivity to any antipsychotic therapy. Such preferential
selection may have influenced the lag in the dynamics of
many scales for assessing positive and negative symptoms,
and most notably, the social functioning indicators, which
likely explains the slower dynamics in the parameters of
the positive and negative symptom scales and, especially,
the delayed recovery in social functioning.

The study design did not include a scale assessment
for patients who withdrew from the observation, and
during the analysis, imputation of missing data was not
performed, because the goal of the study was to analyze
the treatment characteristics in real-world clinical practice
settings for patients who adhered to therapy throughout
the observation period. However, the lack of accounting
for data from the withdrawn patients could have led to
distorted results due to a “survivorship bias,” where cases
of unsuccessful therapy with premature discontinuation
remain unexamined.

The observational nature of the study as well as its
implementation in routine medical practice predetermined
the limited sample size in each of the therapy dimension.
While the total number of patients receiving different
forms of paliperidone allowed for identifying general
trends in the dynamics, the minimally acceptable sample
size in each of the compared groups could have created
conditions for a Type Il error in inter-group comparisons.

The choice of brief psychometric scales, such as NSA-4,
CRDPSS, and SQS, was also dictated by the observational
design, within which the use of more reliable and precise,
widely accepted, methods for quantitative assessment,
common in RCTs, was challenging and beyond the scope
of routine medical practice. The scales used were less
accurate, limiting the possibilities of statistical analysis. This
may be why statistically significant differences were not
found between the samples of patients receiving different
forms of paliperidone. However, it is likely that the extended
observation period allowed us to obtain convincing,
statistically significant differences in the dynamics of the
general condition, specific psychopathological symptoms,
and the level of social functioning.

CONCLUSION

In this 12-month observational study of the dynamics
of psychosocial functioning and psychopathological
symptoms in patients with paranoid schizophrenia who



received three different dosage forms of paliperidone
during their remission phase in real-world clinical practice
settings, statistically significant and clinically meaningful
improvements were detected in the overall mental state and
specific schizophrenia symptom groups - positive, negative,
depressive symptoms, and, especially, social functioning.
Therapy with injectable dosage forms was characterized
by a longer treatment duration and a higher frequency
of completion of the observation period. Therapy with
both oral and injectable paliperidone was well tolerated,
and among the side effects, extrapyramidal symptoms,
hyperprolactinemia and its clinical manifestations, increased
appetite, and moderate weight gain predominated. These
side effects generally align with those described in RCTs
and listed in the instructions for the use of the drug.
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ABSTRACT

Depression is one of the most common mental disorders and is associated with a significant
increase in the risk of mental and somatic comorbidities. The chronobiological theory of the pathogenesis of
depression explains the relationship between the symptoms of depression and disturbance of circadian rhythm
regulation. Disrupted circadian rhythms are also observed in other disorders such as alcohol use disorder, anxiety
disorders, epilepsy, and Parkinson’s disease. Therefore, there is a growing interest in the use of medications
with a melatoninergic mechanism of action in the treatment of depression comorbid with the aforementioned
disorders.

This review aims to systematically examine the evidence for the use of melatoninergic antidepressants (agomelatine
and fluvoxamine) in the treatment of depression comorbid with alcohol abuse, anxiety disorders (including phobic anxiety,
panic, and generalized anxiety disorders), or neuropsychiatric disorders (such as epilepsy and Parkinson'’s disease).

This systematic review included experimental studies, systematic reviews, and meta-analyses published in
English and Russian, which examined the use of fluvoxamine and agomelatine in adult patients with recurrent depressive
disorder (ICD-10) or major depressive disorder (DSM-5) comorbid with alcohol abuse, anxiety or neuropsychiatric
disorders. The search was conducted in the PubMed, Cochrane Library and eLIBRARY scientific databases. The quality of
the selected studies was assessed using the Cochrane Risk of Bias tool, which is used to evaluate the risk of systematic
errors in clinical studies. The results were presented as a narrative synthesis and grouped by the comorbidities
evaluated.

A total of 20 articles were reviewed (with a pooled sample size of n=1,833 participants). The results suggest
that melatoninergic antidepressants might help in reducing depressive and anxiety symptoms, improve sleep,
decrease alcohol cravings, and alleviate the severity of motor symptoms in Parkinson's disease. Moreover, the use of
pharmacogenetic testing to select the medication and dosage may enhance its therapeutic effectiveness.

The review demonstrates a significant lack of clinical data and guidelines on the use of melatoninergic
medications for the treatment of depression comorbid with other disorders. In this regard, it is currently difficult to
draw a definitive conclusion regarding the efficacy and safety of agomelatine and fluvoxamine in the treatment of these
comorbidities. Available studies suggest an improvement in the clinical manifestations of the comorbidities. Future
research directions might include the development and implementation of double-blind, randomized clinical trials to
study the use of melatoninergic medications in patients with depression comorbid with other disorders.

AHHOTAUMA

[enpeccuns ABASETCS OAHUM M3 CaMbIX PACTPOCTPaHEHHbIX NCUXMYECKMX 3a601eBaHA, MPY KOTOPOM
CYLLLECTBEHHO YBEINMYMBAETCS PUCK PA3BUTUS COMYTCTBYIOLLMX NMCUXUATPUYECKMX Y COMATMUYECKUX PAaCCTPOMACTB.
XpoHobronoruyeckas Teopyisi NaToreHesa Aenpeccu 06bsICHAET B3aVMOCBSA3b AEMPECCUBHBIX CYUMIMTOMOB C HapYLLEHVSIMU
perynsiun UMpKagHoro pUtMa. VIsMeHeHns LMpKaZHoro putMa Takxke Hab/llo4atoTcs npu Apyrux 3a601eBaHmnsx:
CMHAPOME 3aBVCMMOCTY OT aIKOTONS, TPEBOXHbIX PACCTPOWCTBAX, 3NUENCUM 1 601e3HM MNapKMHCOHa. B cBSA3M € 3TUM,
pacTeT MHTEePeC UCMO/Ib30BaHYIS NMPenapaTos C MENaTOHUHEPTNYECKM MEXaHN3MOM AECTBUS B TEpanum Aenpeccun,
KOMOP6WAHOI C BblLLENepeUnNCcIeHHbIMN PacCTPONCTBaMU.

Llenbto aHHO paboThbl ABASIETCA cUCTeMaTUYecknii 0630p NCCneoBaHWi, pacCMaTPUBAKOLLMX NPUMeEHEHMe
MeNlaTOHVH3PIYeckX aHTUAeNpeccaHToB (aromenaTHa 1 GpyBoKCaMUHA) AN IeHeHNs Aenpeccum, KOMOPBUAHO
C a/IKOro/IbHOW 3aBMCMMOCTbIO, TPEBOXHBLIMI PacCTPONCTBAaMM (TPEBOXHO-POBMYECKOE, MaHNYeCKoe, reHepanM3oBaHHoOe
TpPeBOXHOE PacCTPONCTBO), AN HelponcnxmaTpmyeckumMm 3aboneBaHnsamMu (anunencus, 6onesHb MapKUHCOHA).



Jns npoBeseHNsa c1cTeMaTYeckoro 063opa oToMPanmCh aKCNeprMeHTabHblIe NCCIeA0BaHNS, CCTeMaTUYecKme
0630pbl AN MeTa-aHanM3bl, ONybANKOBaHHbIE Ha AaHTIMACKOM 1N PYCCKOM fi3blKax, M OMMUCbIBatOLLe NPUMEHeHMe
bnyBoKCaMmMHa 1 aromenaTHa B rpynnax B3poC/biX UCMbITYEMbIX, UMEIOLLX KOMOPOUAHLIN AMarHO3 peKyppeHTHOro
AenpeccrMBHOro paccTporicTea (cornacHo MKB-10) nan 601bLLOro AenpeccMBHOMO paccTponcTBa (cornacHo DSM-5)
C a/IKOrO/IbHOW 3aBMCUMOCTLH, TPEBOXHbLIMU PacCTPONCTBAMU UM HENPOMCUXMATPUYECKMMIN 3a601eBaHNAMM.
Mowck ocyLecTBASACSA B HayYHbIX 6a3ax PubMed, Cochrane Library n eLIBRARY. KauecTBo 0TOBpaHHbIX MCCAef0BaHNM
OLIeHNBAaNOCh C MOMOLLbIO KOKpPeHOBCKOrO MHCTPYMEHTa MO OLLeHKe PUCKOB CUCTeaTMmnYecknmx owmnbok (Cochrane
Risk of Bias tools). Pe3ynbTaTbl 66111 MpescTaBneHbl B BUAE HAPPATMBHOIO CUHTE3a U CrpynnpoBaHbl B COOTBETCTBUM
C M3yYaeMbIMn KOMOPOBUAHBIMU COCTOAHUAMU.

Bcero 6b1n0 paccmoTpeHo 20 cTaTeli (06Las YMCIeHHOCTb y4acTHUKOB n=1833 yenoBek). Pe3ynbTaThl
npeanonaratoT, YTo MenaToOHNHepruyeckne aHTUAenpeccaHTbl MOryT CMOCO6CTBOBATL YMEHbLLEHWIO JenpecCUBHON
1 TPEBOXHOW CUMMITOMATUKM, YYULLEHWIO CHA, @ TaKKe CH/XKEHMIO BIeUeHS K YyNOTpebIeHNIO askoroisi 1 BbIPaXKeHHOCTH
JBUraTenbHbIX CUMNTOMOB 601e3HM MNapKUHCOHa. Kpome Toro, Ncnonb3oBaHve papMakoreHeTMYeckoro TeCTMpPOBaHNSA
AN BbIObOpa NpenapaTa 1 A03MPOBK/ MOXET NOBbILLATb ero TepanesTnYeckyto 3¢peKTUBHOCTb.

Pe3ynbTaTbl 0630pa BbISBASIOT BblPaXXeHHbIV HEA0CTAaTOK KIVHUYECKUX JAaHHbIX U PYKOBOACTB MO
NPUMEHEHMIO NpenapaToB C MeNaTOHUHEPTYECKM MeEXaHU3MOM AeCTBUS NPU Aenpeccui, COMeTaHHOo C Apyrumm
COCTOSIHUSAIMU. B CBA3M C 3TUM Ha AaHHbI MOMEHT 3aTPYAHUTENBHO CAeNaTb O4HO3HAUHbIN BbIBOZA 06 3P dekTMBHOCTA
1 6e30MacHOCTV MPUMEHEHWS aroMenaTHa 1 GyBokcammHa Npu faHHbIX KOMOP6UAHBLIX Ho3o0rmsaX. CyLlecTBytoLLme
NCCNes0BaHNA CBUAETENBLCTBYHOT 06 YAyylleHUW MPOSIBAEHUI COYeTaHHOW CUMMATOMATUKM PacCMOTPEHHbIX
3aboneBaHui. JanbHenwne HanpaBaeHNa NCCIeA0BaHNT MOTYT BKAKOYATb pa3paboTky 1 NpoBejeHne ABOVHbIX
cnenbiX PaHAOMU3NPOBAHHbBIX KIVMHNUYECKNX NCCIeA0BaHN MO U3YUYEHUIO NPUMEHEHUST MelaTOHUHEPTrnYeckKnx

rnpenapaTtos npwu genpeccnu, KOMOp6VI,qHOI7I C apyrmmMm 3aboneBaHNAMMU.

INTRODUCTION

Depression is one of the most prevalent mental disorders.
In a global survey conducted by the WHO (World Health
Organization), between 13.7% and 22% of respondents
across various countries reported experiencing symptoms of
depression in the preceding 12 months [1]. The prevalence
of depression has been steadily increasing in recent years,
partly due to the pandemic [2]. The presence of depressive
symptoms significantly raises the risk of developing other
mental and somatic disorders, including anxiety, substance
dependence, neurodegenerative diseases, and other
neurological conditions [3, 4]. According to some estimates,
the comorbidity of depression with other mental health
disorders ranges from 36.7% to 73.5% [5]. The presence
of a comorbid condition with depression complicates
treatment. It increases healthcare utilization while reducing
adherence to treatment, makes it more difficult to select
appropriate pharmacological therapies, and overall worsens

disease outcomes [6]. At the same time, successful treatment
of depressive symptoms is associated with a significant
reduction in the clinical symptoms of the comorbid condition
[7]. Itis also worth noting that selection of pharmacological
treatments for comorbid disorders is challenging, because
randomized clinical trials for drug development often
exclude participants with concurrent mental, neurological,
or physical disorders [8]. Thus, studying and developing
new approaches to treating depressive disorders comorbid
with other mental and physical disorders is of significant
research and practical importance.

The pathophysiological mechanisms underlying depression
remain poorly understood. The chronobiological theory
explains the connection between depressive symptoms
and disruptions in sleep and circadian rhythms regulation
as one of the most commonly observed symptoms [9-11].
Desynchronization of physiological rhythms may include
reduced slow-wave sleep, shortened rapid eye movement



(REM) sleep latency, disruptions in REM/non-REM cycles
[12], daytime sleepiness [13], altered daily temperature
patterns [14], and may vary from within-day to seasonal
fluctuations [14, 15]. Sleep and circadian rhythm disruptions
often occur in depression and typically persist across
different stages of the disorder, including the prodromal
period, acute episodes, and remission phases [16]. These
disruptions may increase the risk of developing depression,
exacerbate the symptoms of existing depressive disorders,
reduce the quality of remission, and increase treatment
resistance [17, 18]. However, a definitive explanation of
the connection between chronobiological disturbances
and depressive symptoms has yet to be established. One
theory suggests that the simultaneous dysregulation of
the circadian system and serotoninergic functions may
be a contributing factor [19].

Melatonin, a serotonin metabolite and the primary
hormone of the pineal gland, plays a key role in regulating
circadian rhythms [20-22]. Additionally, disruptions
in melatonin regulation are associated with impaired
cardiovascular and immune system function, carcinogenesis,
increased oxidative stress, and a number of other processes
[19]. Given that depression is characterized by reduced
melatonin levels, some researchers describe depression
as a “low-melatonin syndrome” [19, 20].

Modern approaches to the treatment of depression
are primarily grounded in monoamine theories of its
pathophysiology and involve the use of selective serotonin
reuptake inhibitors (SSRIs) and tricyclic antidepressants,
which are known to increase extracellular concentrations
of monoamine neurotransmitters [21]. However, these
antidepressants do not alleviate, and in some cases may
worsen, sleep disturbances and disruptions of circadian
and/or seasonal rhythms associated with depressive
disorders [12, 22, 23].

Given the presence of chronobiological disturbances
in depression and evidence regarding their treatment
with the goal to reduce depressive symptoms, there is
growing interest in the use of melatoninergic compounds.
Agomelatine is the first authorized antidepressant whose
action is primarily directed at the melatoninergic system.
It acts as an agonist of the MT1 and MT2 melatonin receptors
and as an antagonist of the 5HT2C serotonin receptor.
Clinical studies indicate that agomelatine is comparable
to other antidepressants in its ability to reduce symptoms
of depression and anhedonia but surpasses them in how
it improves sleep parameters with minimal side effects

[15,23-26]. However, some reports suggest that agomelatine
may negatively affect liver function, and its long-term
toxicity currently remains unclear [23, 24]. Fluvoxamine is an
antidepressant belonging to selective serotonin reuptake
inhibitors that also inhibits the catabolism of melatonin
by suppressing the activity of the CYP1A2 and CYP2C19
cytochromes — enzymes involved in the metabolism of
endogenous melatonin. This action increases nocturnal
melatonin concentrations in the blood [27, 28]. While
fluvoxamine is widely used to alleviate depressive symptoms,
studies on its effects on circadian rhythms are limited and
inconsistent. One study reported a worsening of sleep
characteristics with fluvoxamine [29], whereas another
noted significant improvements in sleep disturbances
and polysomnographic parameters [30].

The prevalence of alcohol abuse and alcohol abuse among
patients with depressive disorders significantly exceeds
that in the general population, reaching 21-30% among
patients with depression compared to 16% in the general
population [31, 32]. Notably, some studies report even
higher rates of these comorbid conditions (e.g., Kurhaluk
[33] reports prevalence ranging from 12% to 79%), which
may be explained by the heterogeneity of the included
nosological entities for depression and alcohol abuse.

Comorbidity of depression and alcohol abuse is 2-3
times more common in men [31, 34] and is associated with
the presence of anxiety and personality disorders [34].
The high prevalence of this combination of disorders may
be attributed to both hereditary factors and the shared
neurobiological mechanisms involved in both conditions
[31, 35, 36]. Comorbid depression and alcohol abuse are
associated with greater severity and duration of both
conditions, an increased risk of suicide, increased resistance
to treatment, a higher number of hospitalizations, reduced
quality of life, a higher recurrence rate, and elevated
mortality [32, 34, 35, 37-39]. The presence of depressive
symptoms alongside alcohol abuse also complicates
disease diagnosis [31, 40, 41], particularly in determining
whether the depressive state is secondary to alcohol
abuse or precedes it. Comorbidity also poses challenges
in selecting effective pharmacological treatments that
can significantly reduce the symptoms of both conditions
[40, 42, 43].

One approach to developing effective treatments for
comorbid conditions is the assessment of the shared



mechanisms underlying both disorders. As with the
previously mentioned chronobiological approach to
understanding the pathogenesis of depressive disorders,
alcohol abuse is also characterized by circadian rhythm
desynchronization, which, according to some studies,
may serve as a marker of addiction severity [44]. Research
indicates that even a single intake of a small dose of alcohol
can alter body temperature, while a high dose affects
the cortisol and melatonin levels; more significant and
prolonged disruptions in melatonin production occur with
the development of alcohol abuse [33, 38, 44]. Cravings
for alcohol, as a form of reward-seeking motivation, may
also be associated with circadian rhythms, alongside other
personality and environmental factors [45, 46]. Further
evidence of the link between circadian rhythms and alcohol
abuse comes from findings indicating that individuals prone
to late sleeping and waking patterns — the so-called “night
owls” — are more predisposed to developing substance
dependence [33, 44-46].

In this context, the study of pharmacological agents
affecting the melatoninergic system (e.g., agomelatine and
fluvoxamine) in comorbid depression and alcohol abuse
holds significant theoretical and practical value.

Researchers believe that comorbid mental disorders
in patients with depression are more the rule than the
exception. It is widely acknowledged that depression and
anxiety disorders (AD) often occur simultaneously, and
that the presence of one disorder increases the risk of
subsequent development of the other (comorbid) condition.
Estimates suggest that the prevalence of AD in depressive
patients ranges from 40% to 60% [47, 48]. Furthermore,
comorbidity of depression and AD is associated with
greater symptom severity and an increased risk of suicide
[49]. There is also a high prevalence of alcohol and other
psychoactive substance (PAS) abuse in this group of patients
[50-52]. It is worth noting that depression combined with
AD is associated with difficulties in social functioning
and contributes to the disease burden and strain on the
health care system. Some studies report lower levels of
education, higher unemployment rates, and a history
of childhood trauma in these patients [50, 53]. Despite
numerous studies indicating common pathophysiological
mechanisms in the development of both depression and
AD, as well as the effectiveness of similar pharmacological
treatments (e.g., SSRIs), treatment-resistant cases are

more common among comorbid patients compared to
those with a single disorder [54, 55]. Similar findings are
reflected in the study by van Balkom et al. [56], where
the presence of comorbid AD in patients with depression
was associated with inadequate response to therapy,
a reduced likelihood of positive outcomes, and a lower
remission rate [56]. Therefore, improving treatment
approaches for this group of patients is of significant
practical importance. Research on the etiopathogenetic
mechanisms of depression and AD continues. A particular
focus is put on the chronobiological concept [57-59]. Given
the disruption of melatonin metabolism, circadian rhythm
desynchronization, and associated sleep disturbances
seen in both depression and AD patients, evaluating drugs
with melatoninergic effects (agomelatine, fluvoxamine)
appears promising [60-62]. Despite the growing number of
studies on the effectiveness of this drug class in depression
and AD, there remains a lack of systematic data on their
effectiveness and safety in cases of comorbidity.

Depressive disorder is one of the common manifestations
of psychopathological disturbances observed in epilepsy as
a consequence of chronic brain epileptization, significantly
complicating the course of the underlying disease. In patients
with uncontrolled seizures, the prevalence of depressive
disorder ranges from 20% to 55% [63].

In a large study, sleep disturbances were observed twice
as frequently in patients with epilepsy compared to the
control group. The most common sleep disturbances in
epilepsy patients include excessive daytime sleepiness,
insomnia, and sleep-related breathing disorders [64, 65].
Melatonin plays a special role in maintaining sleep. It has
neuromodulatory properties, exerts an inhibitory function in
the central nervous system, and regulates circadian rhythms.
Melatonin has antioxidant, neuroprotective, anticonvulsant,
and anxiolytic effects. Various experimental models have
shown that melatonin treatment, administered before or
after kainic acid (KA)-induced status epilepticus, affects
oxidative stress and the development of epileptogenesis.
Melatonin treatment suppresses KA-induced seizure
activity [66].

Despite the development of numerous antiepileptic
drugs (AEDs) since the introduction of phenobarbital in
1912, the issue of seizure control remains relevant to
this day. Polytherapy often leads to a number of adverse
events, including neurological disturbances (drowsiness,



ataxia, dizziness), mental and behavioral symptoms, as
well as metabolic changes [67-69]. The need for better
tolerability of AEDs for this group of people is even more
pressing. The use of drugs with melatoninergic effects may
be promising in maintaining seizure control, optimizing the
tolerability of antiepileptic therapy, stabilizing comorbid
mental disorders, and improving sleep quality [70, 71].

The types of depressive disorders observed in Parkinson’s
disease (PD) include major depression, minor depression,
and dysthymia. Patients with mild depression may not
formally meet the criteria for a depressive disorder according
to DSM-5, but the distressing symptoms significantly
complicate the primary disease [72, 73]. Most cases of
affective fluctuations in PD may represent episodes of
mild or recurrent subsyndromal depression [74, 75]. It has
been noted that the profile of depressive symptoms is not
identical to the profile of idiopathic depression. Patients
with PD tend to show higher levels of anxiety, intact short-
term memory, and lower levels of suicidality [76].

The assessment of depression prevalence in PD
is complicated by the overlap of somatic symptoms
with coexisting cognitive issues and the side effects of
dopaminergic drugs [77], and also depends on the approach
used to evaluate depression in PD: the “inclusive” approach,
where the presence of a symptom is assessed regardless
of its origin, leads to a higher prevalence rate compared
to the “exclusive”, diagnostic-etiological approach [78].

According to various researchers, depressive symptoms
are present in approximately 20-30% of PD patients, with
figures ranging from 2.7% to 90% in the available literature
for this population [72, 79-83]. Between 20% and 25% of
patients receiving specialized care are on antidepressants
[84-86]. In the review by Reijnders et al. [79], the average
prevalence of major depressive disorder was 17-24.8%,
the prevalence of mild depressive symptoms was 22%-
36.6%, and dysthymia was found in 13-22.5% [79, 87].

The risk factors for depression in patients with PD include
female sex, late stages of PD, and the presence of cognitive
impairments in the clinical presentation [72, 88].

The mechanism behind the onset of depression is not
yet fully understood. The condition may result from the
development of an endogenous disorder, a reaction to
disability, an inherent part of PD, or a combination of any
of these causes [81]. Pathogenetically, depression in PD
is linked to the progression of neurodegenerative processes

in the ventral striatum and mesolimbic dopaminergic
denervation [89]. At the same time, depression may be
associated with motor fluctuations and dyskinesias, which
are more commonly seen in carriers of the G2079S mutation
[90, 91]. Prognostically, it is known that depression has
a significant impact on the prognosis of the primary disease:
patients score lower on motor function and activities of
daily living (ADL) scales, report more cognitive impairments,
and a lower quality of life [92-94]. Additionally, there is an
increased risk of uncontrolled use of antiparkinsonian
drugs [95] and the burden on caregivers increases [96].

Sleep disturbances are registered in 40-90% of PD patients
[971. The major risk factors for insomnia include female sex,
duration of the primary disease, the presence of anxiety-
depressive disorders, characteristics of dopaminergic
therapy, and circadian dysfunction [98, 99]. It should
be noted that additional evidence is accumulating on
circadian rhythm disturbances in PD as an important
factor in the high incidence of insomnia in PD patients
[100]. Several studies have shown a link between changes
in the melatonin secretion profiles and the severity of PD
symptoms [101, 102], as well as sleep disturbances in PD
[103]. Additionally, the studies demonstrated a reduction
in melatonin secretion amplitude in PD patients compared
to the age-matched control group [104, 105]. Currently,
the data is insufficient on the effectiveness and safety of
any class of antidepressants for the treatment of PD to
provide recommendations for their use [81, 106].

Thus, this study aims to provide a systematic review of
studies on the use of antidepressants with a melatoninergic
action (fluvoxamine and agomelatine) for the treatment
of depression comorbid with alcohol abuse, anxiety
disorders (phobic anxiety, panic, and generalized anxiety
disorder), and neuropsychiatric diseases (Parkinson’s
disease, epilepsy).

METHODS

The work on the systematic review was conducted in
accordance with the Cochrane Handbook for Systematic
Reviews of Interventions [107] and was carried out in
several stages:

1. Development of the study protocol, including the
main objectives of the work, inclusion and exclusion
criteria, and the search algorithm;

2. Pre-registration of the review in the PROSPERO
system (registration number #CRD42024536658);

3. Search and selection of relevant research studies;



4. Analysis of selected studies and quality assessment;
5. Narrative synthesis of the obtained results, including
the description and evaluation of the effectiveness
of the intervention under consideration.
The PICO system [107] was used in developing the search
strategy for the systematic review.

The inclusion criteria were the followings:

« Participants: Adults with recurrent depressive
disorder comorbid with anxiety disorders (phobic
anxiety, panic, and generalized anxiety disorder),
alcohol abuse, Parkinson's disease, epilepsy.

* Intervention: The use of antidepressants with
melatoninergic action (fluvoxamine or agomelatine).

+ Comparison: Studies with or without a control
group.

* OQutcomes: Primary — change in depressive
symptoms; secondary — change in symptoms of
the comorbid condition (alcohol abuse, anxiety
disorders, epilepsy, Parkinson'’s disease).

+ Study design: Any experimental design, systematic
reviews, meta-analyses.

Exclusion criteria:

+ Publication language: Articles written in languages
other than Russian or English.

+ Publication type: Studies that had not undergone
a formal peer review process (e.g., conference
abstracts) were excluded from the review.

The search for the scientific articles was conducted in the
following databases: PubMed, the Cochrane Library, and
eLIBRARY. The choice of specific databases, as well as their
number, was based on existing recommendations [108-
110], as well as their availability to the authors of this study.
Subsequently, both forward and backward searches were
performed; i.e., searching the bibliographies of selected
articles and among articles citing the identified materials.
When possible and necessary, full-text versions of the
articles were requested from the corresponding authors,
as well as potential recommendations for other works
related to the review.

In the PubMed and the Cochrane Library systems, the
search was performed using controlled and contextual

keywords with Boolean operators. The search was conducted
by a group of six co-authors independently from each
other, following a predefined search algorithm. The search
algorithm for each of the scientific databases is presented
in Appendix 1 in the Supplementary.

The results of the search and selection of articles were
graphically presented in the form of a flowchart in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA-2020) guidelines [111, 112]
for each of the comorbid conditions (see Figures 1-4).
The data from the identified publications were entered
into an electronic spreadsheet consisting of the following
sections: bibliographic details of the article, study design,
participant characteristics, study setting, characteristics of
the control group, recruitment procedure, diagnosis in the
group, research methods used, clinical indicators before
intervention, details of the pharmacological treatment,
additional pharmacological or psychosocial interventions
received by participants, study goal, study duration, detailed
description of primary outcomes, detailed description of
secondary outcomes, negative side effects of the drug,
other study outcomes, and quality assessment of the
study. Missing data were requested from the study authors
when necessary and possible. The search and selection
of articles were undertaken multiple times from April 21,
2024, to June 15, 2024. Disagreements regarding the
selected articles were resolved through discussion and
consultation with other co-authors. All participants had
sufficient knowledge of English to perform the search,
selection, and analysis of scientific materials.

The quality of the selected studies was assessed in
accordance with the Cochrane Handbook for Systematic
Reviews of Interventions [107] using the Cochrane Risk of Bias
tools [113]. Researchers independently considered potential
sources of bias in the study results. Any disagreements
regarding the assessment of potential biases were resolved
through discussion or consultation with other co-authors.

The results of the studies that met the inclusion criteria
and were available in full-text format were analyzed
and included in the review. Results were synthesized in
a narrative format and grouped according to the studied
comorbid conditions. The primary indicators reflected
in the results included the impact of fluvoxamine or
agomelatine on depression symptoms, symptoms of
comorbid conditions (alcohol abuse, anxiety disorders,



epilepsy, Parkinson’s disease), as well as the potential side
effects of these medications. The results of the review
were presented in tabulated format.

RESULTS

Comorbid depression and alcohol abuse

Based on the search algorithm, 277 publications were found,
including 35 duplicates. Subsequently, 228 publications
were excluded due to failure to meet eligibility criteria
and 3 due to the unavailability of full-text versions. As
aresult, 11 publications were selected for further review.

The study selection algorithm for the systematic review
is shown in the flowchart (Figure 1).

Upon further assessment of eligibility, two studies
were excluded due to insufficient data for the analysis
provided in the article, eight studies were excluded since
the condition in the study participants did not meet the
eligibility criteria, and one study was excluded since the
study type did not meet the eligibility criteria.

In most of the experimental studies, the sample of
participants consisted of patients with mixed affective
symptoms comorbid with alcohol abuse — mood disorders
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or obsessive-compulsive disorder [114], depressive episode
(F32), or cyclothymia (F34)[115, 116]. Three studies included
patients with comorbid alcohol abuse and a depressive
episode (F32) [117-119]. In two studies, the diagnosis of
the participants was not indicated [120, 121]. However,
due to the limited data on the use of melatoninergic
antidepressants in depression comorbid with alcohol abuse,
these studies will be considered in more detail. The main
characteristics of the studies reviewed are presented in
Table S1in the Supplementary.

All of the listed studies investigated the effect of
fluvoxamine on comorbid depressive symptoms and alcohol
abuse. It is also worth noting that seven of the reviewed
studies were published by the same group of researchers
based on the results of one sample of participants [115-
121]. In general, all studies had relatively small sample
sizes, ranging from 45 to 175 participants (a total of n=819
participants), with the majority of participants being
male. Psychometric scales were used to assess affective
symptoms, including the Hospital Anxiety and Depression
Scale (used in all studies), the Hamilton Depression Rating
Scale [115-121], the Beck Depression Inventory [119, 120],
and the Montgomery-Asberg Depression Rating Scale [114].
For assessing alcohol cravings, the Visual Analogue Scale
(used in all studies), the Penn Alcohol Craving Scale [115,
116, 118-121], and the Scale of Pathological Addiction [116,
120, 121] were used. None of the studies formally assessed
sleep disturbances. The Naranjo algorithm [114] and the
UKU Side Effect Rating Scale [115-121] were used to assess
adverse events. Assessments were performed on days 1,
7,14,and 30[114] and days 1,9, and 16 of medication use
[115, 116, 118-121]. The fluvoxamine dose in the studies
ranged from 50 to 200 mg per day in one study [114] and
100 mg/day [50; 150] (Md [Q1; Q3]) in other studies [115, 116,
119—121]; none of the studies presented a methodology
for determining or increasing the medication dosage. Three
studies included comparison groups and a randomization
procedure. In one case, the outcomes for participants
receiving fluvoxamine were compared with those receiving
other antidepressants [114]; in two other studies [115, 116],
the effectiveness of medication prescriptions (fluvoxamine,
mirtazapine, and carbamazepine) was compared based on
the principle of generating recommendations for choosing
a medication and its dose based on pharmacogenetic
testing, and without it.

One of the reviewed studies [114] indicated that
fluvoxamine use contributes to a reduction in anxiety,

depressive symptoms, and alcohol cravings, with the
therapeutic effect being achieved by day 7 — faster
compared to other antidepressants. The other studies
also demonstrated a trend toward a decrease in anxiety,
depression symptoms, and clinical manifestations of
alcohol abuse following fluvoxamine administration [115,
116, 118-121]. All studies confirmed that fluvoxamine use
did not result in significant negative or adverse effects.
Additionally, some studies indicated the influence of
the CYPD6 polymorphism on fluvoxamine efficacy and
safety: participants with the GA genotype experienced
a significantly greater reduction in depressive symptoms
and a significantly slower onset of adverse effects compared
to those with the GG genotype [119, 120].

No studies of agomelatine in a group with comorbid
conditions were identified during the systematic search.
However, isolated pilot studies on sleep disorders in alcohol
abuse suggest that agomelatine may help reduce sleep
disturbances in patients with alcohol abuse [122]. In another
observational study, it was noted that agomelatine use in
patients with major depressive disorder and alcohol abuse
could lead to irreversible deterioration in liver enzyme
parameters [123].

Thus, the available research suggests that fluvoxamine
and agomelatine may be effective in reducing depressive
symptoms, sleep disturbances, and alcohol cravings.
However, due to the limited number of studies, it is currently
impossible to draw definitive conclusions about the efficacy
of these medications in alleviating affective disorders and
improving circadian rhythms in patients with alcohol abuse.

Based on the search algorithm, 444 publications were
identified, of which 288 were excluded, and 156 were
thoroughly reviewed. During the screening process, an
additional 77 publications were excluded due to the
unavailability of full-text versions. Consequently, 79
publications were selected for eligibility assessment.
The study selection algorithm for the systematic review
is shown in the flowchart (Figure 2).

Despite the high prevalence of comorbid anxiety disorders
among individuals with depression, current research on
antidepressant therapy for comorbidities is extremely
limited [124]. Instead, most studies focus on anxiety
symptoms as part of depressive disorders and evaluate
the effectiveness of treatment based on these symptoms.
Given the lack of articles fully meeting the eligibility criteria
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Figure 2. Flow chart demonstrating the selection process of comorbid depression and anxiety disorders studies.

Note: * — did not meet eligibility criteria (diagnosis, publication type).

Source: Klimanova et al., 2024

for this systematic review, seven original studies conducted
in Russia were reviewed in detail [125-131]. These studies
assessed the effectiveness of the antidepressants under
consideration in cases of anxiety-depressive disorder
(F41.2)[125], adjustment disorder with mixed anxiety and
depressed mood (F43.2)[130], anxiety-depressive spectrum
conditions associated with chronic somatic disorders [127],
and in a group of patients with various forms of depressive
disorders with elevated anxiety indicators according
to psychometric evaluations [126, 128-130]. The main
characteristics of the reviewed studies are presented in
Table S2 in the Supplementary.

The total number of participants was n=784; however, it
should be noted that two studies [128, 130] were conducted
on the same study sample. Six articles investigated the use

of agomelatine [125-130]; and one studied, fluvoxamine
[131]. In all studies [125-131], participants were recruited
from inpatient and outpatient mental-health clinics; however,
the participant recruitment procedures were not specified.
In each study [125-131], the majority of participants
were women (64% to 84%). Standardized psychometric
scales were used to evaluate the efficacy of the medications,
assessing depression and anxiety [125-131], anhedonia
[127], sleep quality [126-129], quality of life [124], and
overall clinical impression [126, 128-131]. To monitor
adverse events and assess tolerability, scales for evaluating
side effects were used [126, 128, 130, 131], along with
general health assessments, including blood pressure
measurements, heart rate, and blood chemistry analysis,
among others [128, 130, 131]. Agomelatine was prescribed
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Figure 3. Flow chart demonstrating the selection process of comorbid depression and epilepsy studies.

Note: *— did not meet eligibility criteria (diagnosis).

Source: Klimanova et al., 2024

at doses of 25-50 mg once overnight, while fluvoxamine
was administered at 100-300 mg/day. It was noted that
dose increases were decided by the attending physician
if the therapeutic effect was insufficient, but the specific
methodologies were not detailed. In three studies [128-130],
it was noted that other psychotropic medications were used
alongside the antidepressants being studied, while other
papers did not specify whether additional pharmacological
or psychotherapeutic interventions were used. Participants
in the agomelatine studies were followed for 6 weeks
[126], 8 weeks [128-131], or 3 months [125, 127], while
participants in the fluvoxamine study were observed
for 8 weeks [131]. Results indicate that the use of these
antidepressants led to statistically significant reductions in
symptoms of depression and anxiety [125, 126, 127-131],

anhedonia [127], and sleep disturbances [125, 127, 129],
improvements in the quality of life [125], the severity
of mental disorders [126, 129-131], and a decrease in
suicidal ideation [128, 130]. These improvements were
observed within the first two weeks [125-127, 129, 130].
Remission in depressive symptoms was achieved in
approximately 70% of participants [128, 129, 131]. None of
the studies reported adverse events that led to participant
withdrawal.

However, despite the acceptable design of the studies
and data indicating the effectiveness of therapy in reducing
anxiety symptoms in depression, these studies could
not be included in the current systematic review due to
failure to meet the eligibility criteria. One study conducted
outside of Russia [132] was dedicated to a theoretical
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review of various treatment options and strategies for
patients with depression and comorbid, generalized anxiety
disorder and was a narrative review, which also served
as an exclusion criterion. The conclusions presented by
the authors indicate the lack of clinical data and specific
guidelines for the treatment of individuals with comorbid
depression and anxiety disorders.

Based on the search algorithm, 235 publications were
found, 1 of which was excluded, and 234 were thoroughly
reviewed. During the screening process, an additional 83
publications were excluded due to the unavailability of full-
text versions. Consequently, 151 publications were selected
for eligibility assessment. The study selection algorithm for
the systematic review is shown in the flowchart (Figure 3).

The authors selected one paper for detailed study [133].
The main characteristics of this study are presented in
Table S3in the Supplementary.

However, on closer examination, this study did not meet
the eligibility criteria as the study sample in which the
antidepressant with melatoninergic action (agomelatine)
was studied consisted of patients with epilepsy comorbid
with mixed anxiety, depressive symptoms, and sleep
disorders. Therefore, it was not clarified whether the
aforementioned symptoms reached clinically significant
levels or if any of these patients were diagnosed with
recurrent depressive disorder according to ICD-10 or major
depressive disorder according to DSM-5. However, due to
the limited research available at this time on the use of
melatoninergic antidepressants in epilepsy comorbid with
depression, the study by Jiang et al. [133] will be discussed
in more detail.

The aim of this observational cohort retrospective study
was to evaluate the effectiveness of agomelatine compared
to escitalopram. Participants (n=113) were randomized
into one of two groups depending on the medication they
received. Group 1 (agomelatine): 52 patients (26 males
[50%], mean age 31.5 years, mean age of epilepsy onset
21.5 years, with the majority having epilepsy of unknown
etiology 38 [73.08%]; focal seizures 10 [19.23%)], bilateral
tonic-clonic seizures with focal onset 42 [80.77%]. Most
patients received two or more antiseizure medications
(n=35; 67.03%)]. Group 2 (escitalopram): 61 patients (34 males
[55.74%], mean age 26 years, mean age of epilepsy onset
19 years, with the majority having epilepsy of unknown
etiology — 41 [67.21%]; focal seizures — 16 [26.23%], bilateral

tonic-clonic seizures with focal onset — 45 [73.77%]. Most
participants received two or more antiseizure medication
[n=48, 78.69%]). The groups did not differ significantly in
terms of demographic or clinical characteristics. The duration
of medication use was 8 weeks, with assessments of
participants’ condition before and after the treatment
course. The primary assessment methods used were the
Hamilton Depression Rating Scale, the Hamilton Anxiety
Rating Scale, and the Pittsburgh Sleep Quality Index.

The results of the study showed that during the follow-up
assessment period after the medication course, Group 1
(agomelatine) had significantly lower levels of anxiety
and sleep disturbances (p=0.001) compared to Group 2
(escitalopram), while depression scores in both groups
did not differ significantly (p=0.712). Both antidepressants
contributed to a reduction in depressive symptoms by an
average of 77% from the baseline. A negative correlation
was also found between the number of antiepileptic drugs
taken and the level of depression (p=0.004; t=-0.320).

Some adverse events (headache, nausea, dizziness) were
reported equally in both groups. All patients underwent
laboratory testing to exclude other causes of the symptoms.
However, no participants were excluded.

Thus, the use of melatoninergic antidepressants,
specifically agomelatine, in epilepsy patients showed clinical
effectiveness in reducing the severity of affective symptoms
and sleep disorders. Agomelatine was more effective than
the SSRI antidepressant in reducing symptoms of anxiety
and sleep disturbances. An interesting finding was the
negative correlation between the number of antiepileptic
drugs used and the level of depression. It is possible that
underestimation of concomitant therapy influenced the
study results. The main limitations of the study were as
follows: the lack of verification of comorbid mental disorders
according to ICD-10 or DSM-5, the severity of epilepsy
and the influence of concomitant antiepileptic therapy,
insufficient information on the doses of antidepressants
and antiepileptic drugs taken. Therefore, bias in the following
domains may have affected the study results: confounding
factors, participant selection, potential deviation from
the planned intervention, missing data, and outcome
assessment.

Current research is more focused on determining the
impact of antidepressants on the neurological aspect of
epilepsy (frequency and severity of seizures). A promising
direction is the study of comorbid conditions within the
biopsychosocial paradigm.
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Figure 4. Flow chart demonstrating the selection process of comorbid depression and Parkinson's disease studies.

Note: * — did not meet eligibility criteria (diagnosis, publication type).

Source: Klimanova et al., 2024

Comorbid depression and Parkinson'’s disease
Based on the search algorithm, 190 publications were
identified, of which 17 were excluded, and 173 were
thoroughly reviewed. The study selection algorithm for
the systematic review is shown in the flowchart (Figure 4).
Based on the eligibility criteria used in this review, a search
was conducted for articles on recurrent depressive disorder
comorbid with PD. However, no original clinical studies fully
meeting the search parameters were found. Several studies
evaluated the effectiveness of antidepressants affecting
the melatoninergic neurotransmission (agomelatine and
fluvoxamine) in depressive states in patients with PD.
In three cases, the authors of the published articles were
contacted for clarification of the study methodology. In the
work by Fedorova et al. [134], it is noted that the sample

consisted of “35 patients with PD with affective disorders and
sleep disturbances”, but the specific depressive disorders
included were not specified.

Thus, for further review, 6 articles were selected: 3 clinical
studies without a control group [135-137], one study
with a control group (without treatment) [134], and two
systematic reviews [81,107]. The main characteristics of the
selected experimental articles are provided in Table S4 in
the Supplementary.

It should be noted that in all four selected clinical studies,
agomelatine was used as the antidepressant. All included
studies were open-label, prospective studies. The only two-
arm study [134] examined the effectiveness of agomelatine
compared to a group of patients who did not receive an
antidepressant (the groups were comparable in terms of
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sex, age, and severity of PD). In one study, participants
were followed for six months [135]; in another, for two
months [137], and in the remaining studies, participants
were followed for 6 and 4 weeks, respectively [134, 136].

Atotal of 117 participants were included in the studies.
The mean number of participants in the studies was about
29, with a minimum sample size of 18 [137] and a maximum
of 40 participants [136]. The mean age of participants in
one study was 75.2+8.3 years [135], while in the other three
studies, it was lower: 65.5+12.5 years, 65.016.5 years, and
63+1.9 years, respectively [134, 136, 137].

The diagnosis of depression was made according to the
DSM-4 criteria [135, 136]. In the study by Fedorova et al.
[134], the US National Institute of Neurological Disorders
and Stroke (NINDS) guidelines were used to diagnose
depression in PD: the presence of at least one of the
following two symptoms for a minimum of two weeks (low
mood and/or loss of interest in or pleasure from life events).
Additionally, patients with PD were required to have four
or five additional symptoms, along with the two primary
symptoms (sleep disturbances, low self-esteem; feeling of
guilt, self-deprecation; tendency towards self-blaming for
past events; bleak, pessimistic view of the future; increased
fatigue, decreased concentration, and decision-making
ability; significant fluctuation in appetite; psychomotor
retardation, suicidal ideation, and recurrent thoughts of
death) [138]. In one study [137], diagnostic criteria were
not specified but it was noted that patients with “PD and
moderate depressive disorders” were included. The criteria
for diagnosing PD were described in only one study [133].

The results of a study of the efficacy of the antidepressant
in the treatment were presented as continuous data, such
as the mean score or mean score change on standardized
rating scales. In all studies, complete data on the total
number of dropouts were provided, including those due
to adverse effects. However, in one study, the level of
statistical significance of the results was not indicated [136].

As a secondary outcome measure, most studies assessed
sleep quality using scales and questionnaires. However,
only one study [135] used an objective method for sleep
assessment, in particular video polysomnography (XLTEK
EEG, NatusNeurology). The study by Gustov et al. [137]
did not specify the method used to assess the severity of
sleep disturbances. Only two studies assessed the severity
of affective disturbances [134, 137].

The quality of the included studies was assessed
independently by two authors (YYV and KYV) using the

Cochrane Risk of Bias in Non-randomized Studies of
Interventions [113].

In the study with a control group [134], the randomization
procedures and participant allocation were not specified,
so we assessed the risk of bias as for non-randomized
studies. We found the methodological quality of the
included studies to be low (Figure 5).

Overall, the risk of bias in the reviewed studies can
be considered high. In all the studies, the methods for
addressing missing data were not specified, leading to
a moderate risk assessment. The risk of bias in outcome
measurement was rated as moderate in three studies,
as bias may arise when outcome assessors are aware of
the intervention status. In one study [137], the “Hospital
Anxiety and Depression Scale” (HADS) was used, which
relies on subjective patient self-assessment, resulting in
a high-risk rating.

A significant reduction in depressive symptoms was
observed during treatment with agomelatine in all the
studies (Table S1 in the Supplementary). Improvements
in sleep parameters were also reported in three studies
[134, 135, 137], based on various scales and questionnaires.
In one study [135], video polysomnography data showed
improvements in periodic limb movement indices and
a reduction in the number of awakenings (p <0.005 and
p <0.05, respectively). Improvements in daily activities
and quality of life were demonstrated in the studies by
Avila et al. [135] and Fedorova et al. [134], respectively.
Asignificant reduction in anxiety symptoms was reported
intwo studies [134, 137]; and in apathy, in one study [134].
GiventhatsignificantchangesinParkinson’s disease motor
symptoms (based on UPDRS Part lll) during agomelatine
treatment were observed in only one study [28], drawing
definitive conclusions about the treatment efficacy remains
premature.

The most commonly reported side effects of agomelatine
included constipation, nausea, dizziness, headaches, and
rash [135]. Notably, in only one study [135] did three patients
withdraw from treatment after 12 weeks: two due to side
effects (rash, nausea, headache, and dizziness) and one
due to delirium. This study had the longest observation
period (6 months) and the widest dose range (25-50 mg).
In another study [134], only two patients experienced mild
transient headaches at the start of treatment, which did
not prevent them from continuing therapy. No significant
adverse effects were reported in the studies by Golubev
etal. [136] and Gustov et al. [137], both of which used a daily
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dose of 25 mg of agomelatine. Furthermore, Golubev et
al. [136] emphasized the absence of nausea, vomiting,
increased constipation, urinary disorders, weight loss,
reduced sexual function, or dizziness, which are important
for this nosologic group.

In 2003, two systematic reviews assessed the efficacy and
safety of antidepressant therapy in idiopathic PD [81, 106].
While the findings of these reviews were similar, only
one of the three included studies focused on comparing
fluvoxamine with amitriptyline [139]. Unfortunately, the
detailed results were not available in the abstract and the
full-text version could not be accessed.

The limitations of the aforementioned studies stem from
the small number of published works meeting quality
criteria, heterogeneity, and, in many cases, small sample

sizes. This heterogeneity is due to the varying severity
and intensity of comorbid depressive symptoms, as well
as the differences in the dose and duration of treatment.

DISCUSSION

This work aimed to provide a systematic review of studies
on the use of melatoninergic drugs (fluvoxamine and
agomelatine) for treating depression comorbid with
alcohol abuse, anxiety disorders (phobic anxiety, panic,
and generalized anxiety disorder), and neuropsychiatric
diseases (epilepsy, Parkinson’s disease). The study was
conducted in accordance with the Cochrane Handbook
for Systematic Reviews of Interventions [107]. The search
was performed in the scientific databases PubMed,
Cochrane Library, and eLIBRARY. The search algorithm
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was preregistered in the PROSPERO system (registration
number #CRD42024536658).

The results of this systematic review confirm that,
despite the high prevalence of depression comorbid
with other mental and neurological disorders (ranging
from 36.7% to 73.5%), the number of studies on the use
of melatoninergic antidepressants remains extremely
limited. For three out of the four comorbid conditions
under review, the systematic literature search yielded no
results, constituting what is termed an “empty review” in
Cochrane terminology [140]. Given that this study aimed
to review available data on the basis of which it could
be possible to create clinical guidelines for the use of
melatoninergic antidepressants in conditions comorbid
with recurrent depressive disorder, as well as to identify
research gaps and future directions for investigation,
other types of systematic reviews (e.g., scoping reviews)
were deemed less appropriate for this work [141, 142].
Broadening the search criteria to include more articles
could have significantly shifted the focus point of the work.
For example, adding “depressive episode” combined with
alcohol abuse to the search parameters, in addition to
recurrent depressive disorder, would lead to the inclusion
of studies with patient samples that have comorbid
disorders and those experiencing depressive states as
part of substance withdrawal syndrome; i.e., without true
comorbid conditions. Therefore, the preliminary conclusions
regarding the efficacy of melatoninergic antidepressants
in three comorbid conditions (recurrent depression with
alcohol abuse, anxiety disorders, and epilepsy) were
drawn based on studies involving participant groups with
various affective disorders or affective disorders other than
recurrent depressive disorder. As a result, these studies
did not meet the predefined eligibility criteria.

The study results indicate that the use of fluvoxamine and
agomelatine in alcohol abuse may be effective in reducing
depressive symptoms, sleep disturbances, and cravings
for alcohol. It is noteworthy, however, that more studies
on the efficacy of fluvoxamine were identified compared
to agomelatine. Some studies indicated the possibility of
potential adverse effects, such as increased liver enzyme
levels, associated with the concurrent use of agomelatine
and alcohol abuse. In contrast, no significant adverse
effects were reported with fluvoxamine. In addition, the
use of pharmacogenetic testing to develop guidelines
on drug selection and doses significantly enhances the
effectiveness of fluvoxamine treatment. However, due

to the limited number of studies specifically addressing
comorbid depression and alcohol abuse, it is currently not
possible to draw definitive conclusions about the efficacy
and safety of these medications.

The results of this systematic review on the use of
melatoninergic antidepressants in patient groups with
depressive and anxiety symptoms suggest their potential
efficacy in reducing anxiety, depression, anhedonia, sleep
disturbances, and improving the quality of life, reducing
the severity of mental disorders, and decreasing suicidal
ideation. However, the review also highlights the lack of
clinical data and specific treatment guidelines for individuals
with comorbid depression and anxiety disorders.

The evaluation of existing studies on comorbid depression
and epilepsy indicates that most of the research has
focused on determining the impact of antidepressants
on the neurological aspect of epilepsy (frequency and
severity of seizures). In the only available study examining
the use of agomelatine in patients with epilepsy and mixed
affective states (depressive and anxiety symptoms and sleep
disturbances), agomelatine demonstrated greater efficacy
in reducing anxiety and sleep disturbances compared
to another antidepressant (escitalopram). Additionally,
a negative correlation was identified between depression
levels and the number of antiepileptic drugs taken. Given
the limited number of studies and the heterogeneous
nosologies in the study sample, it is currently not possible
to draw definitive conclusions regarding the efficacy and
safety of melatoninergic antidepressants in comorbid
depression and epilepsy conditions.

A review of studies on the use of agomelatine in PD
with comorbid affective disorders suggests that this
medication may contribute to significant reduction in
depressive symptoms, improvements in sleep parameters
and periodic limb movement indices, a decreased number
of awakenings, better daily functioning and quality of life,
as well as reductions in anxiety and apathy. One study also
reported changes in motor symptoms associated with PD.
However, based on the reviewed studies, it is not possible
to draw definitive conclusions about the efficacy and safety
of agomelatine in comorbid depression and PD due to
the limited number of high-quality published studies, the
clinical heterogeneity of the affective disorders examined,
small sample sizes that preclude a generalization of the
results to the broader population, the variability in doses
and treatment durations, and the lack of consistency in
efficacy and safety assessment measures.



This systematic review is the first effort to classify and
summarize the available data on the use of antidepressants
with melatoninergic mechianism of action for depression
comorbid with other mental and neuropsychiatric disorders.
Overall, the results suggest potential efficacy of these
drugs in alleviating symptoms of comorbid conditions.
However, the study has several limitations. Primarily, there
is a noted lack of research in this field. For most of the
comorbid conditions examined, no studies on the use of
melatoninergic antidepressants were identified, leading to
areliance on studies addressing similar symptomatology.
Consequently, preliminary conclusions were drawn based
on studies excluded from the review. As a result, the
authors highlighted significant gaps in the research on the
pharmacological effects of melatoninergic antidepressants
for the comorbid conditions under consideration but were
unable to answer the question posed regarding the clinical
effectiveness of their use. Furthermore, it should be noted
that the reviewed studies often involved small groups
of participants, rarely used controlled and randomized
designs, included heterogeneous diagnostic samples,
and varied in terms of dose and duration of medication
interventions.

CONCLUSION

Given the high prevalence of comorbid conditions in
depressive disorders and the difficulty in selecting
effective pharmacological treatments, further investigation
into the use of melatoninergic antidepressants could have
both theoretical and practical significance. Future directions
for research may include the development and conduct
of randomized, double-blind clinical trials to study the use
of antidepressants with a melatoninergic mechanism of
action in depression comorbid with other disorders (alcohol
abuse, anxiety disorders, epilepsy, Parkinson's disease).
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ABSTRACT

Many studies have aimed to investigate and compare immune system and systemic inflammation
parameters in patients with bipolar disorder (BD) and major depressive disorder (MDD) suffering from a depressive
episode. However, no systematic review of the results has been conducted so far.

The aim of this study was to conduct a scoping review of research studies comparing immune and systemic
inflammation parameters in patients with BD and MDD during a depressive episode.

The search for studies was conducted in the Medline and eLIBRARY databases for the period from January
1994 to December 2022. Open-access articles written in English and Russian were selected. The review included
original studies that compared groups of patients with BD and MDD (diagnosed based on the DSM-IV, DSM-5, or ICD-
10 criterion) by immune and systemic inflammation parameters (such as the counts, ratio, and functions of blood cells,
erythrocyte sedimentation rate, concentrations of immunoglobulins, cytokines, acute phase proteins, complement
components, and autoantibodies).

The review included 24 studies. Current depressive episodes in patients with BD were associated with
higher concentrations of chemokines (C-C motif chemokine ligand 3 (CCL3), CCL4, CCL5, CCL11), platelet-derived
growth factor B, and interleukin 9 (IL-9) (two studies in each case), whereas patients with MDD tended to have higher
concentrations of soluble tumor necrosis factor receptor 1 and immunoglobulin G to oxidized low-density lipoproteins
(two studies each). Patients with BD and MDD had comparable concentrations of IL-8 (five studies); IL-2 and IL-10 (four
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studies each); IL-13 and gamma interferon (three studies each); IL-17, IL-1Ra, the vascular endothelial growth factor,
as well as white blood cells, monocyte, and platelet counts (two studies each). Contradictory results were obtained
for the levels of tumor necrosis factor-a (the concentrations did not differ in five studies, were elevated in BD patients
in five studies, were elevated in MDD patients in two studies), IL-6 (the concentrations did not differ in eight studies
and were elevated in BD patients in four studies), C-reactive protein (the concentrations did not differ in six studies,
were elevated in BD patients in two studies), IL-4 (the concentrations did not differ in three studies and were elevated
in MDD patients in two studies), IL-1p and the neutrophil count (the levels did not differ in one study each and were
elevated in BD patients in two studies). Several studies have demonstrated an association between immune and
systemic inflammation parameters and the severity of depressive and anxiety symptoms, melancholic depression,
age of mood disorder onset, body mass index, and imipramine equivalent.

Some immune and systemic inflammation parameters are associated with a current depressive episode
in patients with MDD or BD. These parameters may be considered as potential biomarkers for a differential diagnosis
of these disorders.

AHHOTALMA

MHoruve nccnefoBaHns CTaBUN 3ajayein UsyyeHve 1 cpaBHeHne nokasartenerl UMMYHHO cUcTeMbl
1 CUCTEMHOTrO BOCNaneHus Npu AenpeccuBHbIX 3NN304ax Y NaLMeHTOoB ¢ 6UNoNsapHbIM adpPekTUBHLIM PacCTPOCTBOM
(BAP) 1 pekyppeHTHbIM AenpeccnBHbIM paccTporicTBoMm (PAP). OgHako cnctemMaTmnyeckoe 0606LLeHMe VX pe3ynbTaToB
[I0 HaCTOSILLIero BpeMeHu He NMpoBOANIOCh.

MpoBecTy 0630p NpeaMeTHOro NoAA NCCIeA0BaHWNA, B KOTOPbIX CPaBHWBaAM NoKa3aTenn UMMYHHOM CUCTEMBI
1 CUCTEMHOIO BOCManeHus npu TekyLlemM AenpeccMBHOM 3rnmn3oje y naumeHTos ¢ BAP v PAP.

Mounck nccnegoBaHni NpoBoanncs B 6a3ax gaHHbIx Medline n eLIBRARY (cTaTby Ha pycckom sA3blke) 3a
nepuog ¢ sHBaps 1994 r. no gekabpb 2022 r. OTOMpPannCb CTaTbM B OTKPLITOM JOCTYMe, HanMCaHHbIe Ha aHTINIACKOM
1 PYCCKOM 5i3blKax. B 0630p 6611 BKIHOUEHbI OPUrMHANbHBIE NCCAEeA0BAHNS, B KOTOPLIX CPaBHUBANM rpynnbl NaLMeHTOB
C TEeKYLLIMM JenpeccrBHbIM 3nmn3o40M npu BAP v PAP (gnarHo3bl yctaHoBneHb! No kputepusMm DSM-IV, DSM-5 nan
MKB-10) no nokasaTensiM MMMYHHOWM CUCTEMbI U CUCTEMHOIO BOCManeHus (KONMYeCcTBO, COOTHOLLEHME N GYyHKLMN
KN1eTOK KPOBW, CKOPOCTb OCeaHNS 3pUTPOLIUTOB, KOHLEHTPaLMN UMMYHOrN06YNMHOB, LIUTOKMHOB, 6e/1KOB OCTPOIA
¢da3bl BOCManeHus, KOMNOHEHTOB KOMMIEMEeHTa, ayToaHTuTen).

B 0630p BKAtOUEHO 24 nccnefoBaHuns. C TekyLLMM JenpeccnBHbIM 3MM3040M npu BAP accoummpoBaHsl
6onee BbICOKME KOHLeHTpaLumu xeMoknHoB (C-C motif chemokine ligand 3 (CCL3), CCL4, CCL5, CCL11), TpoMboLmMTapHOro
dakTopa pocta B, nHtepnerikuHa 9 (U/1-9) (Mo 2 nccnefoBaHUs B KaxXAom cnydyae), npyu PAP — 6onee Bbicokme
KOHLeHTpaLMn pacTBOPMUMOro peLienTopa pakTopa Hekpo3a onyxoau 1 1 UMMYHOrN06YIMHOB Kacca G K OKUCIEHHbIM
IMNONPOTENHAM HU3KOM MNAOTHOCTM (MO 2 nccnefoBaHus). MaumenTsl ¢ BAP 1 PAP nmenn conoctaBrMble KOHLEHTpaLmm
WN-8 (5 nccnegosanuin); -2 n U-10 (no 4 nccnegoanus); U1-13 n uHtepdepoHa ramma (no 3 nccnegosaHus); N/1-
17, WN-1Ra, dakTopa pocTa aHAOTENNS COCYA0B, a TakXKe KOMYeCTBO NeiKOLUTOB, MOHOLIMTOB 1 TPOM6BOLUTOB (Mo
2 nccnegoBanus). MpoTnBopeUnBble pe3ynbTaThl 6blAV NoAyYeHbl 418 GakTopa HeKpPo3a Onyxonm a (KOHLeHTpaLumm
He pa3nuyanucek B 5 ncciefoBaHnAX, NosbilweHbl Mpy BAP B 5, nosbiweHsb! npy PAP B 2), N/1-6 (KOHLEHTpauny He
pa3snn4yanncb B 8 NCCIeA0BaHMAX, NOBbILLEHbI Npy BAP B 4), C-peakT1BHOro 6eka (KOHLeHTpaLmm He pasanyanncb
B 6 nccnefoBaHusAX, nosbleHbl Npu BAP B 2), J1-4 (KOHLEHTPpaLMn He pasinyanics B 3 NCC1ef0BaHUAX, NOBbILLEHbI
npw PAP B 2), N1-13 n konn4yectea HelTpodmoB (He pasnnyanmce no 1 nccnefoBaHmio, NoBbILeHb! npy BAP B 2).
B Heckonbkunx nccnefoBaHUsAxX belna obHapyXKeHa accoumaymsa nokasaTeneil MUMMYHHOW CUCTEMbI Y CUCTEMHOTO
BOCMaNieHNs C TAXECTbIO AEMPEeCcCMBHOM N TPEBOXHOM CUMATOMAaTUKN, MENAaHXOINYEeCKUM NOATUNOM Aenpeccuu,
BO3paCTOM AebroTa pacCTpOriCTBa HAaCTPOEHUS, MHAEKCOM MacChl Tena v UMUNPaMUHOBLIM 3KBUBAIEHTOM.



Paa rnokasarenen VIMMyHHOI\/II CNCTEMbI N CUCTEMHOIO BOoCnaaeHunda accounmnpoBaH C TeKyLWnm

fenpeccBHbIM 3MM3040M y naumeHToB ¢ PAP nan BAP. 3T nokasatenn MoryT 6blTb pacCMOTPeHbI B Ka4ecTse

noTeHUMaNbHbIX 61MoOMapkepoB 415 AnddepeHUnanbHON ANarHOCTUKN YKa3aHHbIX PacCTPONCTB.

INTRODUCTION

The role of inflammation and immune system disorders in
the pathogenesis of depression has been studied for several
decades [1, 2]. As a result, numerous clinical findings have
confirmed the connection between neuroinflammation
and the development of depression [3, 4]. Additionally,
patients with depression have been found to have high
concentrations of interleukin-6 (IL) and the C-reactive
protein (CRP) [5, 6], to show signs of microglial activation
[71and increased levels of kynurenine associated with the
effect of the neuroinflammation on serotonin synthesis [4].
It has also been shown that the pro-inflammatory cytokine
interferon (IFN) a induces depression as a side effect [8,
9]. Moreover, patients who received higher doses of IFNa
for 24 weeks showed more severe depressive symptoms
[9]. In contrast, it appears that some drugs with anti-
inflammatory activity may also have antidepressant effects
[4]. The antidepressant effect has also been studied in
nonsteroidal anti-inflammatory drugs, cytokine inhibitors,
statins, polyunsaturated fatty acids, and corticosteroids,
but the results have been contradictory [10].

Some authors critically evaluate the formal diagnostic
approach (based on Diagnostic and Statistical Manual of
Mental Disorders, DSM and the International Classification
of Diseases, ICD) to the verification of depression in major
depressive disorder (MDD) and bipolar disorder (BD),
considering their pathogenetic and clinical features [11].
In patients with BD, the final diagnosis is usually made 6-8
years after the first affective phases [12]. The most common
incorrect diagnosis is MDD, which is related to the typical
onset of BD with depressive phases and the delayed onset
of hypo/manic phases or difficulties in retrospectively
verifying them [13]. As a result, antidepressants are often
mistakenly prescribed for the treatment of the current
depressive episode, leading to pharmacogenetic phase
inversions and the development of mixed episodes and
rapid cycling in patients with BD [14].

It seems logical to consider the differences in the
pathogenesis of depression in MDD and BD [15, 16]. In this
regard, molecular, genetic, and neuroimaging studies
of specific markers that can differentiate depressive
episodes in BD and MDD on a neurobiological basis are
highly relevant [17]. Studies of immunological markers in
peripheral blood in BD and MDD have revealed disruptions
inimmune response regulation [18, 19]. Itis suggested that
these markers could be used to improve the accuracy of
the differential diagnosis of BD and MDD [20].

However, there is a lack of studies on the specificimmune
system and systemic inflammation markers that compare
current depression in BD and MDD, especially in conjunction
with clinical manifestations and disorder course features.
These findings are crucial for further understanding whether
both phenotypes are biologically continuous conditions
within the same spectrum of pathophysiological changes,
or whether BD and MDD are independent conditions with
different pathophysiological bases [21-23]. Comparison
of immune system and systemic inflammation markers
in depression in patients with MDD and BD is necessary
for identifying the biomarkers of these disorders, finding
new psychopharmacological targets, and predicting the
effectiveness of the standard treatment for BD and MDD.

To our knowledge, scoping reviews, systematic reviews,
and meta-analyses comparing immune system and systemic
inflammation markers in a current depressive episode
in patients with BD and MDD have not been conducted.
On this basis, we conducted a systematic literature analysis
using the scoping review methodology to describe and
summarize the results of these studies.

METHODS

The description of the review was carried out in accordance
with the recommendations (checklist of control questions)
from the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, modified for scoping



reviews [24]. The protocol for this study has not been
registered in public sources. The protocol can be obtained
by sending a justified request to the corresponding author.

Inclusion criteria:

The review included articles published in peer-reviewed
journals in English or Russian, containing the results of
studies on patient groups with current depressive episodes
in MDD and BD (type | or Il), comparing immune system
and systemic inflammation markers (immunoglobulins
(Ig) A, M, G, and E, autoantibodies, cytokines, complement
components, acute-phase proteins, growth factors,
erythrocyte sedimentation rate, blood cell counts, ratios,
and functions). Diagnosis of MDD and BD was based on
the criteria of the DSM-IV, DSM-5 or the ICD-10.

Exclusion criteria:

+ Case report studies.

* Full or partial data duplication (in the case of
partial duplication, the publications with the largest
sample size were included in the review).

« Absence of mean or median values for immune
system and systemic inflammation markers and/
or results of statistical comparisons between the
patient groups with BD and MDD.

+ Studies that have analyzed mixed patient groups
(including patients with dysthymia, cyclothymia,
schizophrenia spectrum disorders).

* The article with the research results is behind a
paywall or the author did not grant access upon
request.

The search was conducted in the electronic databases
Medline and eLIBRARY. The search period covered ran
from January 1994 to December 2022. The search was
limited to 1994, because that year marked the release
of DSM-IV, which contained the first description of the
diagnostic criteria for BD Il. The search was carried out
in December 2023.

The search query in the Medline database included the
following combination of keywords and search operators:
[(unipolar depression) OR (major depressive disorder) OR
(recurrent depressive disorder)] AND [(bipolar depression)

OR (bipolar disorder) OR (bipolar affective disorder) OR
(bipolar disorder | type) OR (bipolar disorder Il type)]
AND [(immunological alterations) OR (immunomarkers)
OR (immunological markers) OR (immunological) OR
(immune-inflammatory profiles) OR (cytokines) OR
(immunity) OR (neuroinflammation) OR (inflammation)
OR (immune system)]. The search query in Russian in
the eLIBRARY database included: [(unipolar depression)
OR (major depressive disorder) OR (recurrent depressive
disorder)] AND [(bipolar depression) OR (bipolar disorder)
OR (bipolar affective disorder) OR (bipolar I disorder) OR
(bipolar Il disorder)] AND [(immunological alterations)
OR (immunomarkers) OR (immunological markers) OR
(immunological) OR (immune-inflammatory profiles) OR
(cytokines) OR (immunity) OR (neuroinflammation) OR
(inflammation) OR (immune system)]. The search query was
formulated by (AK) and approved by all co-authors. When
searching the Medline electronic database, additional time
filters, as mentioned above, were used. When searching in
the eLIBRARY database, the following filters were applied:
search by title and abstract; publication type: journal article.

The primary screening of potentially relevant articles was
conducted by reviewing their titles and abstracts and
performing a preliminary assessment if they meet the
eligibility criteria. The selected articles were listed for further
review of their full texts and selection of relevant studies
that met all the planned inclusion and exclusion criteria.
The screening and content review of the articles were
performed (AK) and confirmed by two other authors of the
review (PS, NP). The final decision in case of disagreements
regarding the included articles was made by one author (NP).

A standardized form in the format of an electronic
spreadsheet was used for data extraction. The following
data were extracted from the relevant (selection criteria-
compliant) articles: title, authors, year of publication, country,
study design, patient sample size, biological material,
study method, immune system and systemic inflammation
markers, drug therapy at the time of participation in the
study, and group comparison results considering sex or
type of BD. Data were extracted by one author (AK) and
then double-checked and confirmed by the other authors of
the review (PS, OL, and NP). Disagreements were resolved
by one author (NP).



Critical assessment
No critical assessment of the sources included in the
review was conducted.

Analysis of results

A descriptive analysis of the selected sources was
performed. The results of the comparison of the BD and
MDD groups based on immune system markers and
systemic inflammation values in each study were described
using categories such as “Higher in BD"” and “Higher in
MDD if differences were statistically confirmed, and “No
differences” if no significant differences were found. We
also analyzed the relationship between immune system
markers, systemic inflammation, and various clinical
characteristics of depressive episodes in BD and MDD
found in the included studies.

RESULTS

Source selection

As a result of the database search, 710 articles were netted,
allin Medline. After reviewing the titles and abstracts, 143
articles were deemed potentially relevant, of which 126
were publicly available or provided by the authors. After
reading the full texts of the articles, 24 original studies
that met the eligibility criteria were included in the final
analysis (Figure 1) [18, 20, 25-46].

Characteristics of the sources

Atotal of 2,785 patients with BD and 10,944 patients with
MDD participated in 24 studies included in the review.
The studies were published between 2007 and 2022. Of
the 24 studies, 20 used a cross-sectional design, while the
remaining four employed different approaches: cohort
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studies (n=2), case-control studies (n=1), and a double-
blind placebo-controlled study (n=1). Most studies were
conducted by authors from Europe (ltaly — four studies,
Bulgaria — three, Belgium — two, Turkey — two; Romania,
Poland, Germany, Netherlands — one each), Asia (China —
five studies; Taiwan — four; Thailand — three), and North
America (Canada and the USA — four studies each).
Additionally, three studies were conducted by authors
from Australia, and one from Brazil. No studies in Russian
that met the inclusion criteria were identified.

Table 1 presents the results of the comparison ofimmune
system and systemic inflammation markers during a current
depressive episode in patients with BD and MDD. Promising
markers of the current depressive episode in BD include
chemokines (C-C motif chemokine ligand 3 (CCL3), CCL4,
CCL5, CCL11), platelet-derived growth factor B (PDGFB), and
IL-9 (with two confirming studies for each). In MDD, promising
markers include soluble tumor necrosis factor receptor 1
(STNFR1) and IgG to oxidized low-density lipoproteins (LDL)
(with two studies for each). Patients with BD and MDD
had comparable concentrations of IL-8 (reported in five
studies), IL-2 and IL-10 (in 4 studies), IL-13 and IFN-y (in
three studies); IL-17, IL-1Rq, vascular endothelial growth
factor, leukocyte, monocyte, and platelet counts (in two
studies). Contradictory results were obtained for TNF-a
(no differences found in five studies, increased level in BD
in five, increased level in MDD in two), IL-6 (no differences
found in 8 studies, increased level in BD in four), CRP (no
differences found in six studies, increased level in BD in
two), IL-4 (no differences found in three studies, increased
level in MDD in two), IL-1(3, and neutrophils (no differences
found in one study, increased level in BD in two).

The type of BD was considered in three studies when
analyzing immune system and systemic inflammation
markers. In the study by Brunoni et al. [18], no differences
in the studied markers (IL-6, TNF-a, STNFR2, etc.) were found
between patients with BD | and II. The study by Simeonova
et al. [33] found that in BD |, compared to BD II, the total
concentrations of IgM to NO adducts, lipopolysaccharide
(LPS) of Morganella morganii and Citrobacter koseri, IgA to
LPS of Pseudomonas putida and Citrobacter koseri, and the
integral index ratio of IgM/IgA to LPS of all Gram-negative
bacteria were higher. Higher concentrations of IgM and
IgA to LPS of Gram-negative bacteria in BD | were also
found in a third study [34].

The biological sex of patients was also considered
in three studies when analyzing immune system and
systemic inflammation markers. The study by Wei et al.
[26] showed that in patients with MDD, neutrophil and
lymphocyte counts were higher in men compared to women.
In patients with BD, neutrophil and lymphocyte countsin
men were also higher, while platelet counts were lower
than in women [26]. In the study by Lu et al. [35], it was
found that in patients with MDD and BD during depressive
episodes, the concentration of IL-8 in serum was higher
in men than in women. In the study by Becking et al. [43],
no statistically significant differences were found in the
concentrations of TNF-q, IL-6, and CRP when comparing
men with MDD and BD, as well as separately comparing
women with MDD and BD. Comparison of immune system
and systemic inflammation marker values between men
and women was not performed in this study.

In patients with MDD and BD, positive correlations were
found between various immune system and systemic
inflammation markers and the severity of depressive and
anxiety symptoms, the melancholic subtype of depression,
age of onset of mood disorder, and the body mass index
(Table 2). Negative correlations were also observed between
various immune system and systemic inflammation markers
and the imipramine equivalent and the level of anxiety
symptoms in both patient groups.

DISCUSSION

For the first time, the results of original studies investigating
immune system and systemic inflammation markers in
current depression among patients with MDD and BD
were summarized. The data related to the most commonly
investigated immune system and systemic inflammation
markers (IL-18, IL-4, IL-6, TNF-a, CRP, neutrophil count) are
contradictory. Differences in the concentrations of IL-2,
IL-8, IL-10, IL-13, IFN-y, IL-17, IL-1Raq, vascular endothelial
growth factor, leukocyte, monocyte, and platelet counts
in patients with BD or MDD were not identified in any
of the studies. However, promising biomarkers for the
differential diagnosis of a current depressive episode were
shown to include chemokines (CCL3, CCL4, CCL5, CCL1),
PDGFB, IL-9 (higher concentrations in BD), as well as STNFR1
and IgG to LDL (higher concentrations in MDD). Several
studies have identified associations between immune
system and systemic inflammation markers and the clinical
characteristics of the mood disorders under investigation.
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Immune system and systemic inflammation markers

Clinical characteristic
BD

MDD

CRP [37], STNFR1 [39], IgA to LPS of Pseudomonas putida,

Severity of depressive symptoms
(positive relationship)

Citrobacter koseri, Hafnia alvei, Pseudomonas aeruginosa,
Morganella morganii, Klebsiella pneumoniae [33], IgM to azelaic | -
acid and oleic acids, MDA and Pi, total IgM to OSE [34],

+ CCL4 [25] in patients with MDD

Level of anxiety (positive relationship)
Level of anxiety (negative relationship) STNFR2 [18]

Severity of hypo/manic symptoms

(positive relationship) CRP [35]
Age of disorder onset (negative relationship)

Melancholic type of depression
(positive association)

Anxiety as a personality trait
(positive relationship)

Body mass index (positive relationship)

Imipramine equivalents
(negative relationship)

The present review has several important limitations.
First, the broad inclusion criteria meant that the studies
reviewed had examined different components of immunity.
Consequently, despite the number of included studies
and the final sample size, some potentially interesting
immune and systemic inflammation markers had been
investigated in only a small number of studies. Second,
although all the studies had excluded conditions that could
influence immune and systemic inflammation marker
levels, it is impossible to completely rule out this and other
confounding factors because the included studies varied
in how the authors accounted for comorbid conditions or
excluded them (e.g., through clinical examination, patient
self-reporting, or medical records). Third, in 14 (58%) of the
24 studies, immune system and systemic inflammation
markers were assessed during ongoing pharmacotherapy
for mental disorders, which could have affected the results
[47]. Fourth, 17 out of 143 potentially relevant studies were
unavailable as full-text articles and were therefore excluded
from the review. As a result, potentially significant findings
regarding the relationship between immune and systemic
inflammation markers and depressive episodes in MDD
or BD patients might have been overlooked. The original

CD3+CD8+ cytotoxic T lymphocytes [41]

IgA to LPS of C. koseri [33]

STNFR1, STNFR1/sSTNFR2 ratio [18] =

Not determined

Not determined

IL-1B [18], IgA to LPS
of C. koseri [33]

STNFR1, STNFR1/STNFR2 ratio [18] -
IL-1B [25], IL-5 [39], IL-6 [39] =

TNF-a [25], IL-9 [25], CCL4 [25], CCLS5 [25] -

article search was conducted by a single author without
reviewing the reference lists of the included papers,
increasing the risk of missing relevant studies. Most of
the studies included in this review were cross-sectional,
making it impossible to infer causal relationships between
immune and systemic inflammation markers and depressive
episodes in MDD or BD patients.

The numerous conflicting findings regarding the association
of immune system and systemic inflammation markers
with current depressive episodes in MDD and BD can be
attributed to the challenges in the psychiatric classification
of these disorders. Until 1980, both conditions were
grouped under the manic-depressive disorders category,
but some researchers now view them as two extremes
of a bipolar spectrum [48, 49]. Given this, it is logical that
MDD and BD share more similarities than differences.
Nevertheless, even subtle distinctions can be crucial in
terms of their differential diagnosis. Below, we present
the available data on the immune system and systemic
inflammation markers identified in this review as the most
promising for distinguishing between major depressive
disorder and bipolar disorder.



In relation to BD, changes in the concentrations of
various cytokines have been the primary focus of previous
research. However, the association of chemokines with
this disorder has also been confirmed by the systematic
reviews conducted by Stuart et al. [50] and Misiak et al.
[51]. Chemokines are a family of cytokines capable of
inducing directed migration (chemotaxis), particularly
to sites of inflammation. All chemokines interact with
transmembrane receptors linked to G-proteins, which
are expressed, among other locations, within the vascular
network of the blood-brain barrier [52]. The link between
chemokines and mental disorders is mediated by their
neuromodulatory and neurotransmitter-like effects, as
well as their role in regulating neurogenesis [50, 51].
The effects of chemokines on the brain are complex, as
these proteins exhibit both neuroprotective and neurotoxic
properties [53]. Understanding the role of chemokines in
the pathogenesis of BD may open new prospects for the
development of therapeutic strategies aimed at modulating
inflammatory processes and immune regulation.

PDGFB, a growth factor stored in platelet granules
and released upon activation, plays a role in blood
vessel formation, proliferation, and the migration of
mesenchymal cells [54]. PDGF-mediated signaling has
been shown to regulate various brain functions, including
neurogenesis [55, 56]. Additionally, PDGF-BB inhibits
the N-methyl-D-aspartate receptor (NMDAR)-mediated
component of excitatory synaptic currents [57, 58], while
glutamatergic neurotransmission via NMDAR is implicated
in the pathophysiology of MDD and BD [58, 59]. Idemoto
et al. [58] suggested that PDGF-BB might contribute to
NMDAR dysfunction in mood disorders and mediate
pathophysiological differences between MDD and BD.
Serum PDGF-BB levels were found to be significantly lower
in MDD groups during both depressive phase and euthymic
state compared to BD groups and healthy controls. These
findings suggest that serum PDGF-BB could be a potential
biomarker for the differential diagnosis of BD and MDD.
The authors hypothesize that decreased PDGF-BB levels in
MDD may be linked to diminished neuroprotective activity
and the activation of NMDAR-mediated excitotoxicity in the
brain [58]. Several studies have also identified a relationship
between PDGF-BB levels and the microstructure of white
matter in depressive patients [25, 60, 61]. Moreover,
Benedetti et al. [60] demonstrated an inverse relationship
between cytokine and PDGF-BB levels and the integrity of
myelin sheaths during demyelination [60]. White matter

structural abnormalities are known to be associated with
the risk of mood disorders, adverse childhood experiences,
affective phases, and cognitive impairments in BD [25,
62, 63], as well as the duration of the disorder, treatment
resistance, and depression severity in MDD [25, 64, 65].

IL-9 is a pleiotropic cytokine primarily produced by type
2 T-helper cells (Th2), as well as by Th17 cells, regulatory
T cells (Treg), and a Th9 subpopulation [54]. This cytokine
promotes survival and activates mast cells, epithelial
cells, B cells, and T cells [54]. IL-9 may contribute to
inflammatory diseases and serves as a key molecule in
the differentiation of Th17 and regulation of Treg function
[66]. The role of IL-9 in depression may involve its influence
on glutamatergic transmission. Th17 cells, through IL-17,
reduce the expression of glutamate transporters [67].
Arecent study by Poletti et al. showed a positive correlation
between IL-9 and glutamate concentrations in the brains
of BD patients [53]. The same study also found that IL-
1B and CCL5 were associated with higher concentrations
of myo-inositol and N-acetylaspartate in the anterior
cingulate cortex, respectively [53]. Thus, the impact of
cytokines, including IL-13 and IL-9, on the pathogenesis
of BD may be mediated through their involvement in
neuroinflammatory processes, effects on neuroplasticity
and brain metabolism, and their roles in neurotransmission
and neurodegeneration.

High concentrations of TNF-a in patients with MDD have
been confirmed by several meta-analyses [68, 69, 70] and
an umbrella review [71]. TNF-a, a molecule of the innate
immune system, is primarily produced by macrophages,
natural killer cells, and T lymphocytes [54]. TNF exists
in both transmembrane and soluble forms, functioning
through binding to tumor necrosis factor receptors 1
and 2 (TNFR1 and TNFR2) [72]. TNFR1 is expressed in all
human tissues, while TNFR2 is predominantly expressed
in immune and endothelial cells, as well as neurons [73].
Both transmembrane and soluble TNF activate TNFR1,
leading to proteolysis of the extracellular domain of TNFR1,
which is then released into the bloodstream as sTNFR1
[72,74]. The production and activity of TNF-a are regulated
through the control of TNF gene expression and the
release of TNF and its receptors in response to various
agonists [75]. It has been suggested that soluble cytokine
receptors may better reflect cytokine activity, as they have
a longer half-life, are more stable in measurements, and
can be detected in plasma even when cytokine levels are
undetectable [76, 77]. Thus, STNFR1 may serve as a marker



of systemic inflammation intensity [78, 79]. Peripheral
concentrations of STNFR1 and sTNFR2 have been studied
in various mental disorders, but the role of STNFR1 in
the development of MDD remains unclear. Neuronal
TNFR1 is thought to contribute to neuroinflammation and
demyelination, as well as axonal damage, oligodendrocyte
loss, and the induction of glial cell autophagy through the
enhancement of oxidative stress in neurons [80].

Increased concentrations of IgG targeting oxidized LDL
in MDD indicate autoimmune responses associated with
systemic inflammation — a known mechanism in the
pathogenesis of depression [33]. These autoimmune IgG
responses in MDD patients are linked to dysregulated lipid-
targeting antioxidant defense and repair mechanisms [34].
This is driven by oxidative stress and chronic inflammation
[34]. This relationship is particularly noteworthy, because
concentrations of IgG to oxidized LDL are directly associated
with a coronary artery disorder, which often co-occurs
with both MDD and BD [33, 81].

Further research into immune system and systemic
inflammation markers for distinguishing between MDD and
BD offers promising directions for the scientific community.
These directions may include:

« The transition from studying individual immune
and inflammatory markers to a comprehensive
immunoprofiling to determine complex changes in
concentrations of cytokines (including chemokines),
immunoglobulins, lymphocyte, subpopulations,
and other markers in peripheral blood or other
biological media. Immunoprofiling provides a broad
view of the immune response and can help identify
the specific immune profiles associated with MDD
and BD.

+ For a better understanding of the dynamics of immune
and inflammatory markers and their associations
with the pathogenesis, progression, and prognosis
of MDD and BD, prospective studies are needed.
Such studies will allow one to track changes in the
immune status depending on the disorder phase
and therapy effectiveness.

+ Studying disorders beyond the unipolar-bipolar
dichotomy: Considering that numerous immune
and inflammatory markers are similarly elevated in
depressive episodes in both MDD and BD, future
research should focus on specific clinical features,

such as early onset, high recurrence of affective
episodes, subthreshold hypomanic and mixed
symptoms, family history, and treatment response.

+ Understanding the role of inflammatory and
immune markers in the pathogenesis of MDD and
BD is essential for developing novel therapeutic
strategies aimed at modulating the immune system.
For example, drugs targeting specific chemokines
or their receptors could represent a promising
direction in mood disorder treatment.

« The progress in understanding the role of the
immune system in mood disorders requires close
interdisciplinary cooperation among psychiatrists,

Such

collaboration is crucial for integrating data from

diverse fields to create a comprehensive view of the
pathogenesis of MDD and BD.

immunologists, and neurobiologists.

CONCLUSION

The results of this scoping review highlight the complexity
and multifaceted nature of the relationship between the
immune system and mood disorders. The data suggest
potential differences in immune system and systemic
inflammation markers in patients experiencing a depressive
episode in MDD and BD, particularly in chemokines, PDGF-B,
IL-9, STNFR1, and IgG to oxidized LDL. Studying the role
of these markers in the development of mood disorders
may be crucial for understanding their pathophysiology
and developing more targeted therapeutic strategies.
Conversely, immune and inflammatory markers such
as IL-1B, IL-4, IL-6, TNF-a, and CRP showed no significant
differences between patients with MDD and BD. However,
only a limited number of studies considered variables
such as the subtype of BD and patient sex, which could
impact the interpretation of findings. Further research
is warranted to explore the associations between immune
system parameters and mood disorders.
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ABSTRACT

One of the pressing global issues today is the matter of refugees and forcibly displaced people
migration. Refugee or forcibly displaced status has a significant impact on a person's mental health, with a high risk of
developing depression, anxiety, post-traumatic stress disorder and psychotic disorders.

To conduct a literature review and evaluate the mental health status of refugees and forcibly displaced people
due to military action

The search of literature was conducted without any restrictions on the publication date, with a focus on
articles from the past two decades. The search was conducted in the Google Scholar and PubMed databases using

" ou " ou

the following keywords and phrases: “migration”, “migrants”, “refugees”, “forcibly displaced people”, “mental health”,
“mental disorder”, “psychiatric disorders"”. This analysis included studies that discussed and evaluated the social,
psychological, and clinical aspects of migration. The review included original research and meta-analyses published in

English, Russian, and Spanish. Descriptive analysis was applied to summarize the results.

The literature review showed that global migration levels have reached a high point, and this trend continues
due to the existing geopolitical conditions. Even limited and difficult-to-compare epidemiological data demonstrate
that more than a quarter of migrants suffer from mental disorders. These primarily include depression, anxiety, and
post-traumatic stress disorders. Apart from creating and exacerbating problems for the refugees and forcibly displaced
people themselves, they also pose serious challenges to the social services and healthcare systems of refugee-hosting
countries. The literature review demonstrated that forced displacement plays a role in the development of mental
disorders, and also emphasizes the significance of several associated factors.

This review emphasizes the urgent need for standardizing screening methods for refugees and forcibly
displaced people, creating unified approaches to diagnostic evaluation, as well as specialized training for mental health
professionals. Large-scale programs are needed to support and implement sustainable global mental health measures
in the countries affected by hostilities.


https://doi.org/10.17816/CP15552

AHHOTALUNMA

OgHoli 13 rnobanbHbIX MPo6/ieM COBPEMEHHOCTU SBASIETCA BOMPOC MUrpaLmn 6exeHLeB 1 HaCUbHO
nepemeLleHHbIX nL. CTaTyc 6exeHua U HacubHO MepeMeLLeHHOro LA 0Ka3blBaeT 3HAUUTEIbHOE BAUSHNE
Ha MNCcMXMYeckoe 340POBbE YeNOBeKa, YTO COMPOBOXAAETCS BbICOKMM PUCKOM PasBUTUA Aenpeccuii, Tpesory,
MOCTTPaBMaTUYECKNX CTPECCOBBIX 1 NCUXOTNYECKNX PaCcCTPOIACTB.

MpoBecTy 0630p MMetOLLeACA NNTepaTypbl U U3YUnTE COCTOSHNE NCUXNYECKOrO 340POBbS BeXeHLEB U HACUNBHO
nepemeLLeHHbIX 1L, B pesynbTaTe 60eBbIX AeNCTBUN.

MNpoBezeH Nouck NUTepaTypbl 6e3 orpaHnNYeHns No gaTe Ny6AnKaLMmM ¢ akLLeHTOM Ha paboTbl NOC/eAHMX
ABYX gecaTuneTuii. Nounck ocywecTsasnca B 6ase gaHHbIx Google Scholar n PubMed, no knto4eBbIM C10BaM U
C/IOBOCOYETAHVISIM «<MUTpaLms» (migration), «sMUrpaHTbI» (Migrants), «6exeHLbI» (refugees), «HackbHO NepemeLLeHHbIe
nuua» (forcibly displaced persons), «ncnxmnyeckoe 3gopoBbe» (mental health), «<ncruxmnyeckoe pacctpoiictBo» (mental
disorder), «ncuxumatpuyeckme pacctpoiictea» (psychiatric disorders). MiccnegoBaHust BKIOYaNUCh B aHaAns, ecim
B HUX 06CYXXAaNNCb N OLEHMBANNCh COLMANbHbIE, MCUXON0TMYECKME N KINHNYECKME acnekTbl MUrpaummn. B 063op
BK/IHOYANNCh OPUrMHaNbHbIe NCCNeA0BaHUS Y MeTa-aHannTUJeckne o630pHbIe CTaTby Ha aHMUIACKOM, PYCCKOM
M NCMAHCKOM $A3bIKax. 11 0606LLeHNs pe3yibTaToB MPUMEHSJICS MeTOZ OnmMcaTe/ibHOro aHannsa.

0630p IMTepaTypbl MNOKasan, YTo ypoOBEHb MUTPaLUM MO BCEMY MUPY AOCTUT BbICOKOM MAaHKM,
N TEHZEHUWS K POCTY COXPAHSAETCS U3-3a C/IOKMBLUMXCS Fe0NOAUTUYECKUX YCI0BUiA. [laxe dparMeHTapHble 1 TpYAHO
COnocTaBUMbIe 3MUAEMMONONMYECKNE JaHHbIE MOKAa3bIBaOT, UTO 60/1ee YETBEPTU MUFPAHTOB MMEIT Ncuxmyeckme
paccTpoiicTBa. Mpexje BCero, 3To AenpeccMBHble, TPEBOXHbIE Y MOCTTPaBMaTMYeckne CTPeCccoBble paccTpolicTaa.
OHW €O34at0T 1 yCyry6asitoT Npo6eMbl He TOTbKO Y CaMUX 6eXeHLIEB U HACUIbHO MepeMeLLeHHBIX WL, HO CTaBaT
cepbe3Hble 334a4n Nepez coumanbHbIMU CyXX6amMmn 1 CUCTEMOIA 34paBOOXPaHEHNS MPUHMMAIOLLMX CTOPOH. AHann3
NINTEPATYpPbl JEMOHCTPUPYET, UTO BbIHYXAEHHOE NepeceneHne SBAseTCs naToreHeTnyecknM GakTopom B pasBuTUn
MCUXMYECKOol MaToNOMMK, @ TakKe NoAYEPKMBAET 3HAUMMOCTE PsiZia COMYTCTBYHOLLMX GpaKTOpPOB.

HacTosAwmii 0630p nog4epKkmnBaeT HacyLLHYHO HEO6XOAMMOCTb YHUGMKALMM MeTO0B 06CneA0BaHMA
6eXeHLEeB 1 HaCUIbHO NepeMeLLeHHbIX L, CO3AaHUNSA eAnHbIX MOAXOA0B K 06C/1eJ0BaHNIO U CNeLManbHO NOAroToBKe
crneumanncToB chepbl MCUXNYECKOro 340Pp0Bbs. Heo6X0AMMbI MacLUTabHble MPorpamMmbl 415 MOAAEPXKKM U BHeAPEeHNS
YCTONUMBBIX rN06aNbHbIX Mep B 061aCTW NCUXNYECKOTO 340POBbSA B CTPaHaXx, MOCTPaZaBLUNX OT BOEHHbIX A€ACTBUIA.

INTRODUCTION

Migration of refugees and forced displacement are among
the most pressing issues faced by the international
community at the beginning of this third millennium.
In light of the destructive trends in the modern world,
including political instability, economic crises, numerous
local wars and hostilities, climate change, and natural
disasters, the issue of migration is moving increasingly
to the foreground. The history of humankind is marked
by tragic events involving refugees. They emerged on
the tail of small and large-scale wars, epidemics, and

invasions by nomadic and barbarian tribes. The First and
Second World Wars alone led to the displacement of vast
numbers of people. Ongoing military conflicts and climatic
cataclysms continue to drive mass migration, subjecting
people to profound trauma and stress as they relocate
to host countries.

Mass population movements in the post-Soviet space
began as a result of the collapse of the Soviet Union in
1991, which was characterized by complex interconnections
between migration and forced displacement. Interethnic
conflicts and national liberation movements in Central



Asia and the South Caucasus in the first half of the 1990s
triggered massive flows of refugees and displaced people
(in Sumgait, Baku, Nagorno-Karabakh, Abkhazia, South
Ossetia, Chechnya, Tajikistan, and Transnistria) [1]. As
a result of these processes, a new category of refugees
emerged, called forcibly displaced people (FDPs). This
category of people was particularly evident when the
mass, forced displacement of Armenians from Nagorno-
Karabakh, following a prolonged blockade and military
aggression by Azerbaijan, put significant pressure on the
country’s mental health infrastructure which was tasked
with providing specialized care for displaced people in need
and assessing their mental health status. However, the very
phenomenon of such mass displacement highlighted the
need to study the psychological and psychiatric impact of
migration on a more global scale.

There are two aspects in studying the phenomenon of
migration. The first aspect is migration as a distinct process
(studied by sociology, history, economics, demography,
etc.). The second aspect is migration as one of the factors
affecting people’s physical and mental health, which falls
within the competence of social and health care services,
including psychology and psychiatry.

There is still no consensus on the definition of “migration”.
Russian researchers, for example, have proposed over 30
definitions of this concept. While retaining the generally
accepted meaning of this phenomenon, each author offers
their own interpretation of the concept of “migration”.
Some researchers broaden the concept, while others
narrow it.

Perevedentsev defines the migration of large numbers
of people in a broad sense as “a set of various movements
of citizens across space” [2]. In a narrower sense, he views
the phenomenon as “a set of relocations of citizens within
aterritory directly associated with a change of permanent
residence for a relatively long period”. Barikhin defines
migration in a similarly narrow sense: “the movement of
people primarily associated with a change of residence
and workplace” [3].

Vorobyova offers a rather broad interpretation of
migration. She defines the phenomenon as “any territorial
movement of populations involving the crossing of both the
external and internal borders of administrative-territorial
entities with the purpose of changing permanent residence

or temporary stay in a territory for study or employment,
regardless of whether it occurs under the predominant
influence of push or pull factors” [4].

Trifonov defines migration as “a complex process
characterized by its uniqueness and dependence on
various determinants (social, political, economic, cultural,
ideological, and others) and associated with voluntary
or forced movement, regardless of whether internal or
external administrative-territorial borders are crossed,
the length of stay, or the means of transportation used,
and carried out for various purposes” [5].

Slobodchikova et al. define migration as “a socio-
economic process in which the subject of migration moves
with a specific purpose across the borders of territorial
entities, regardless of duration and regularity, driven by
the interplay of various conditions and factors, typically
religious, economic, political, social, or military in nature” [6].

The definition offered by Yudina is the most accurate.
She believes that “Migration is the process of population
movement across domestic administrative-territorial
borders and state borders, driven by changes in residence,
employment, education, citizenship, or other reasons”[7].

The International Organization for Migration provides the
following definition: “Migration is the process of moving
across an international border or within a state. Migration
encompasses any kind of movement, regardless of its
duration, reasons, or composition”'. Pokhlebaeva defines
international migration as the movement of individuals,
regardless of its form, motives, or duration, from the
territory of one state to another, resulting in a change in
their legal status, with its regulation, from the moment
these individuals cross the border, being governed by the
legislation of the hosting state, as well as by international
legal documents developed by international organizations
focused on addressing migration issues [8].

Understanding the essence of this phenomenon, the
complexity involved in defining it, and its multifaceted
nature can be made easy by classifying all types of migration.
Pokhlebaeva suggests relying on the following criteria:
legal (lawful and unlawful), territorial (international and
internal), motivational (voluntary [labor: economic, family
reunification, professional] and forced [refugees and
displaced persons]), duration (permanent and seasonal),
and purpose (seeking asylum, obtaining refugee status,
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family reunification, “brain drain”, educational, and labor
migration) [8].

In the context of this study, international and forced
migration are of particular relevance. The first is defined
by the act of crossing a state border and the regulation
of movement across the border and subsequent stay in
the country under the legislation of the host country and
international legal norms. Forced migration is caused
by various stress factors: civil wars, interethnic conflicts,
persecution based on political or ethnic grounds, the threat
of physical annihilation, natural disasters, etc. Forced
migrants include such categories as refugees and displaced
persons [8]. Displaced people are typically classified
into two categories: internally displaced and externally
displaced. The first category includes individuals who
have been displaced within their own country as a result
of emergencies or armed conflicts; they are sometimes
referred to as internal refugees. The second category
includes individuals who have been expelled from their
country of citizenship for specific reasons — these are de
facto refugees [9].

The United Nations defines a refugee as a person
who owing to well-founded fear of being persecuted
for reasons of race, religion, nationality, membership of
a particular social group or political opinion, is outside
the country of their nationality and is unable or, owing to
such fear, is unwilling to avail themselves of the protection
of that country.?

According to Article 1 of the 1951 Convention, a refugee
is a person who, “owing to well-founded fear of being
persecuted for reasons of race, religion, nationality,
membership of a particular social group or political opinion,
is outside the country of his nationality and is unable or,
owing to such fear, is unwilling to avail himself of the
protection of that country; or who, not having a nationality
and being outside the country of his former habitual
residence as a result of such events, is unable or, owing
to such fear, is unwilling to return to it".

As a result of modern geopolitical trends, the issue
is becoming increasingly pressing, creating serious social,
humanitarian, health, and other challenges. A person leaves

their permanent place of residence when their personal
safety is threatened and flees to a place where they expect
conditions to be better [10]. However, for many displaced
people, displacement simply means moving from one
impoverished and vulnerable situation to other similarly
taxing circumstances.

Forcibly displaced people flee to escape violence. Such
a population group is at particularly high risk of mental
health challenges [11-13]. The mental health of refugees
is challenging for modern psychiatry [14], and as noted at
the 25" European Congress of Psychiatry, this challenge
will contribute to an increased demand for mental health
care among those fleeing wars and persecution [15].

In the study by Ledn-Giraldo et al. [16], conducted in
Colombia (one of the countries with the highest number
of internally displaced people due to armed conflicts),
populations from areas experiencing active armed conflicts
were deemed the most vulnerable to mental disorders,
particularly individuals aged 18-44 years, women, urban
residents, and people with a preschool or primary education.
Such populations are only exposed to threats and aggression
that violate their fundamental rights; they often face stigma
because of their location, which acts as an additional stress
factor, further exacerbating their mental health state [17].
Kuwert et al. [18], when evaluating the displacement factor
of refugees in conflict zones (in Europe), note that the
very act of forced displacement significantly contributes
to a decreased overall quality of life and the potential
onset of anxiety and depressive disorders. This is also
exacerbated by the forced separation from “primary support
networks”, such as friends and family [19]. Furthermore,
these individuals generally have limited access to medical
services. All of these limitations hinder recovery from
trauma and create a vicious cycle that further violates their
rights and impairs their physical and mental health [19].
The displacement of large populations creates significant
social and economic challenges and disruptions for host
communities. However, a positive contribution of refugees
in the long term can also never be excluded [20].

Every day, nearly 34,000 people become forcibly displaced
due to wars, conflicts, and natural disasters [21]. More
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than half of them are younger than 18 years of age [21].
According to the World Health Organization (WHO), in
2022, one in eight people globally were displaced.* This
amounts to nearly one billion people. Of these, 281 million
are international migrants and 84 million are FDPs.*
Among FDPs, there are 35 million children and 1 million
children born during the period when their parents were
refugees.* Factors driving migration (such as poverty,
insecurity, lack of access to basic services, armed conflicts,
environmental issues, and natural disasters) persist and
are even intensifying, suggesting a further increase in the
number of displaced individuals.

The status of a refugee or a forcibly displaced people
significantly impacts the person’s mental health, leading
to a high risk of mental disorders such as depression,
anxiety, post-traumatic stress disorder (PTSD), and psychotic
disorders [22, 23]. And these disorders are more common
among refugees, both adults and children, than in the
general population [24].

The study aimed to conduct a comprehensive review of
the existing literature and to evaluate the mental health
implications for refugees and forcibly displaced people
as a consequence of hostilities.

METHODS

To study the mental health of refugees and FDPs, we
conducted a literature search without any publication date
restrictions, focusing on articles from the first quarter of
the 215t century.

The search was conducted in the Google Scholar and
PubMed databases.

The search included various combinations of terms:

" ou "o

“refugees”, “forcibly displaced persons”, “migrants”, “mental

"o

health”, “mental disorder”, “psychiatric disorders”.

Studies were included into the analysis if they discussed
and evaluated the social, psychological, and clinical aspects
of migration. This review included original research and

meta-analyses published in English, Russian, and Spanish,
that addressed the mental health issues of refugees.
In addition, several articles published before 2000, along
with certain official documents from the World Health
Organization and the United Nation, and a number of legal
and sociological studies were analyzed and referenced for
a better understanding the phenomenon of migration.

A descriptive analysis was applied to summarize the results.

RESULTS

When investigating the phenomenon of migration, we
identified several key aspects highlighted by the literature
review. We analyzed the risk factors for migration, the
clinical features of mental disorders in migrants, and the
socio-psychological consequences of migration. The results
for each aspect are presented below.

Armed conflicts have the most negative impact on people’s
mental health, regardless of whether individuals are victims
of conflicts and military action, members of illegal armed
groups, military personnel, or civilians [25]. Such conflicts
contribute to mental health disorders in civilians, primarily
due to the experience of traumatic events and the fear
of their recurrence [17, 26-28], which in turn drive them
to migrate. The mental health issues of migrants are
numerous, diverse, and complex: the traumatic experiences
of displaced people can lead to PTSD, anxiety, depression
and somatoform disorders, chronic pain sensations,
suicidal tendencies, sleep disruption, and a variety of
mental disorders with somatic manifestations (weakness,
issues with the cardiovascular, respiratory, gastrointestinal,
endocrine, and other systems) [29-32]. The prevalence of
mental disorders among displaced people is higher than
in the population of the country or region to which they
migrate [33], and their health profile differs significantly
from that of the host country population [32].

The development of mental disorders can be caused
by pre-, intra-, and post-migration events. Silove et al.
[34] report that post-migration stress can exacerbate the
effects of previous trauma, creating an additional risk to
mental health. In particular, it is noted that the prevalence
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of PTSD is approximately ten times higher among refugees
and FDPs than it is among the general population in the
host country overall [35].

Refugees and FDPs are more likely to develop depression
(e.g., as a reaction to loss), anxiety disorders (as a reaction
to uncertainty), and, especially, PTSD (as a reaction to
violence and/or torture) compared to the population of
the host country [24].

This comes with a high risk of somatic-like responses
and existential dilemmas (when beliefs are challenged)
[36, 37]. Differences between the migrant's culture and the
immigration circumstances (language proficiency, cultural
beliefs, disease-related behavior) affect the presentation
of mental disorders [38].

For migrants, there are two periods of utmost risk:
shortly after migration and after a longer stay in the
host country. Some meta-analyses highlight factors that
contribute to the prevalence of mental disorders [39].
In particular, the factor of motivation behind a refugee or
a FDP phenomenon is discussed. For example, individuals
who become refugees for purely economic reasons show
twice as low a rate of mental disorders compared to those
who migrated due to violence in their country of origin
(21% vs 40%) [29].

Many researchers indicate two stable and significant
risk factors for the development of mental disorders: past
traumatic experiences, and socio-economic conditions after
migration [16, 39, 40]. Close et al. consider the low gross
national product in the host country, downward social
mobility, the country of origin, and the host country as
risk factors of mental disorders [41]. The authors believe
that the impact of combat-related trauma itself on the
current state of mental health is predominant and more
significant than post-migration factors.

However, it is also clear that adverse socio-economic post-
migration factors also play a role, including unemployment,
financial stress, limited language proficiency in the host
country, and lack of social support, which more often
contribute to the development of depression [42]. However,
this data concerning the incidence and prevalence of
mental disorders among migrants is contradictory: the role
of adverse socioeconomic factors in the development of
mental disorders among refugees and FDPs is assessed
differently [38]. The WHO report “Mental health of refugees

”

and migrants: risk and protective factors and access to care
specifies that poor socioeconomic conditions following
migration can be a contributing factor to the development
of mental disorders. Furthermore, the report also suggests
that migration can be beneficial to the mental health
and well-being of some refugees and migrant groups.
It is argued that adverse socioeconomic conditions can
exacerbate a pre-existing mental disorder.

Beiser and Hou suggest that persistent and long-term
socioeconomic problem can be a predictor of depression
even a decade after resettlement [43]. However, according
to a longitudinal study by Westermeyer [44] conducted
among refugees over a 10-year resettlement period, the
level of depression, on the contrary, significantly improved
over that period.

The socio-political aspect of life is another adverse
factor affecting the mental health of refugees and FDPs
according to the literature. This conclusion is based on
a large-scale meta-analysis conducted by Porter and
Haslam [45]. The authors sought to explore potential
factors influencing the mental health status of refugees
(internally displaced persons, asylum seekers, and stateless
persons), including enduring contextual variables (post-
resettlement residence and economic opportunities) and
refugee characteristics. They conducted 59 independent
comparisons that included 67,294 participants (22,221
refugees and 45,073 nonrefugees). The study demonstrated
that refugees had moderately worse outcomes. Post-
displacement conditions were found to moderate mental
health outcomes. The worse outcomes were observed
amongst refugees: 1) living in institutional accommodation,
experiencing restricted economic opportunities; 2) displaced
internally within their own country; 3) repatriated to
a country they had previously fled; or 4) with unresolved
conflict in their own country.

Older refugees with higher levels of education, women
with higher socio-economic status prior to resettlement
and those living in rural areas also performed worse.

The clinical manifestations and dynamics of disorders
caused by displacement can be complicated not only
by wars and conflicts, which in themselves increase
vulnerability to mental disorders, but also by migration and
post-migration processes [46]. Such factors include life-
threatening displacement, drawn-out asylum procedures,
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family separation, unemployment, and discrimination
[43, 45, 47-49].

From a clinical perspective, it is extremely important to
investigate in greater detail which pre-, intra-, and post-
migration factors specifically contribute to the development
of symptoms of depression, anxiety, and PTSD [50]. This
triad of mental disorders is prevalent among both adult
men and women, as well as among pediatric and adolescent
refugees and FDPs [51]. However, there are differences in
the prevalence rates depending on age [45, 47]. Adolescents
and young people have been shown to be more likely to
develop PTSD compared to adults [52].

A person who has left their "past" in their country of
residence arrives in a country where they is trying to find
their “present” while remaining completely uncertain about
the “future”. In their “present” life, they faces numerous
obstacles, which can be described as “a search for a place
in the sun”. The multitude of problems make them one
of the most vulnerable members of society. The need to
go through the circumstances of the move and arrival in
a new country, adapt to living conditions in the host country,
accept the “rules of the game” in the new community,
change established relationships, and accept new life
and work conditions. All of this creates new needs and
issues that refugees and FDPs have to confront, ranging
from household to medical. Their experience of trauma
(migration) can increase their susceptibility to various
disorders — physical illness, mental, and infectious diseases
with varying degrees of severity®.

The severity of clinical symptoms depends on traumatic
life events in their country of origin and is determined
by the trauma and deprivation experienced during
resettlement. It is also important to consider the role of
factors in the host country. Among these are the isolation
of migrants, discrimination, wanting social support
infrastructure [33], difficulties with social integration and
language proficiency, changes in beliefs and worldview,
psychological issues, internal diseases, etc. [21, 32, 33].
Refugees and FDPs themselves are a vulnerable group,

often exposed to various risk factors related to poverty and
lack of access to health and social and social services that
could address their health problems. They face a higher
risk of developing mental disorders that is the result of
the psychological trauma they have experienced. For
many of them, diseases occur after migration to the
“destination country””. Many of them experience feelings
of anxiety and hopelessness, exhaustion, irritability,
anger, and they suffer from insomnia and various pain
sensations’.

According to Henkelmann et al. [51], despite the
diversity of psychopathological reactions, the majority
of refugees and FDPs have a trinity of disorders: anxiety,
depression and post-traumatic stress disorder (PTSD).
The authors conducted a meta-analysis and systematic
review that included 14,882 respondents. They found that
the prevalence of diagnosed anxiety and self-report was
13% and 42%, for diagnosed depression and self-report
was 30% and 40%, and for diagnosed PTSD and self-
report was 29% and 37%. These rates were significantly
higher than those observed in the general population,
non-refugees, both globally and among populations
living in armed conflicts or war zones. These parameters
were similar for children, adolescents, as well as adult
refugees and were not dependent on the duration of life
in a particular region. According to the authors, one in
three refugees has diagnosable depression and/or PTSD,
and diagnosable anxiety disorders are seen in 1-2 out of
10 refugees. The prevalence of these disorders, based on
self-reports, is even higher.

Migrants' health is worse than that of the host population.
Close et al. [41] note that first-generation migrants are at
a higher risk of mental disorders compared to the local
population. Among the most vulnerable individuals are
women, especially in matriarchal families; adolescents;
elderly people; those who have lost their individual
documentation; people with disabilities or with a previously
diagnosed mental disorders; victims of violence; and those
living in extreme poverty [14]. They often experience
xenophobia, discrimination, and stigmatization in the
host country, live in substandard housing, are involved
in unskilled work and have limited access to medical


https://www.who.int/news-room/fact-sheets/detail/refugee-and-migrant-health
https://www.who.int/news-room/fact-sheets/detail/refugee-and-migrant-health
https://news.un.org/ru/story/2019/01/1347312
https://news.un.org/ru/story/2019/01/1347312

care, face difficult life situations, as well as language and
cultural barriers®.

Close et al. [41] provided quantitative data on
mental disorders in first generation migrants and the
indigenous population based on an analysis of 1,820
reviews. The authors demonstrated that there was a wide
variation in prevalence rates in both groups, ranging from
5% to 44%, compared with prevalence rates of 8-12% in
the general population.

The prevalence of PTSD was higher among first-generation
migrants compared to the local population, ranging from
9% to 36%, compared to a prevalence rate of 1-2% in the
general population. The prevalence of anxiety disorders in
first-generation migrants demonstrated similar tendencies.
The prevalence ranged from 4% to 40% compared with
a reported prevalence of 5% in the general population.

The mental health of refugees and FDPs has been
extensively researched. Nonetheless, assessing the
prevalence of mental disorders among this population
has proven to be a challenge dependent on a variety of
factors (the country of origin, the country of resettlement,
pre-migration traumatic events and experiences, post-
migration stress, and post-migration socio-economic status).
As noted by Bogic et al. [47], significant discrepancies were
observed in the prevalence rates of mental disorders
between studies, depending on clinical characteristics
and research methodology. For example, the prevalence
of depression ranged from 2.3% [43] to 80% [39], PTSD
from 4.4% [40] to 86% [39], and anxiety disorders from
20.3% [53] to 88% [39]. Several reviews on this issue
also highlight significant discrepancies in the prevalence
rates of mental disorders, ranging from 5% to 80% for
depression and from 3% to 88% for PTSD [47, 54]. Fazel
etal. [52] report a prevalence of 4-6% for depression and
8-10% for PTSD in adult refugees. Lindert et al. [29] and
Steel et al. [55] report a significantly higher prevalence
of depression (25-45%), anxiety disorders (21-35%), and
PTSD (31-63%) among this group of refugees compared
to economic migrants.

Mental health disorders may not manifest themselves
immediately during the migration process, but days,
weeks, months or even years later. Even five or more
years after resettlement, high prevalence rates ranging

from 20% or higher have been reported in war refugees
[16]. Based on a study conducted by Sabin et al. [56], two
decades after the conflict, 12% of the people examined
showed symptoms that fit the diagnostic criteria for PTSD.
More than half of them (54%) had symptoms of anxiety;
and more than a third (39%), symptoms of depression.
A similar trend was reported by Steel et al. [40]. Another
study [57] found that refugees exhibit pronounced somatic
symptoms when seeking medical care for their mental
health issues. Refugees and FDPs are approximately 14
times more likely to develop depression and 15 times
more likely to develop PTSD [58-60].

PTSD is considered a common manifestation of mental
disorder among refugees and FDPs. However, this disorder
is rarely diagnosed as a standalone condition. It is usually
accompanied by psychopathological symptoms. For
example, Belz et al. [61], confirming the high prevalence
of PTSD among refugees with symptoms of intrusion,
hyperarousal, avoidance, and dissociation associated with
pre-, intra-, and post-migration events, also reported a high
level (94%) of comorbid depression in PTSD patients. This
pattern of mental disorders creates additional challenges for
mental health professionals and the health care system, as
such cases are associated with reduced cognitive abilities,
energy levels, motivation, learning capacity, and decision-
making ability [62], which further complicates PTSD therapy
[63]. In general, these studies showed a clear (40-fold)
difference in prevalence rates, indicating a high degree of
statistical heterogeneity. Such a high level of heterogeneity
was also reported in other systematic reviews and meta-
analyses [45, 55].

On the path to social integration, refugees and FDPs
face serious hurdles related to employment, xenophobia,
racism, mental health, physical safety, accommodation,
health care, and quality of life.

Traumatic experiences can also lead to the development
of specific phobias, personality disorders, and dissociative
disorders [64]. Significant differences in the prevalence of
alcohol abuse and psychotic disorders among refugees
and internally displaced people were noted by Morina et
al. [65]. Suicidal tendencies and thoughts are common
among refugees and FDPs [16].The authors attribute
their occurrence more to depression than to anxiety,
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even though anxiety is more pronounced than depression
[66]. One of the most common symptoms experienced
by refugees and FDPs is sleep deprivation, which can
exacerbate other disorders and interfere with the ability
to function daily [67, 68].

Researchers pay special attention to people over 60,
whose needs are often ignored and who do not have
access to special support programmes. This exacerbates
the vulnerability of the elderly affected by natural disasters,
catastrophes and wars.? According to Singh [69] pronounced
depressive and anxiety syndromes were noted among
temporarily displaced elderly people as part of general
distress. The authors also described such psychosocial
issues as feelings of abandonment, isolation, and passivity,
as well as conflicts in the family.

The analysis of the mental disorders identified in refugees
and FDPs reveals a number of gender-specific characteristics.
It has been found that the prevalence rates of depression
and anxiety are typically higher in women than in men
[58, 70, 71]. Researchers have different opinions on PTSD.
It has been found that both men and women are equally
likely to be at a high risk of PTSD. However, this contradicts
previous findings in the general population, which suggest
that women are more likely to develop PTSD [72, 73].
However, this finding is consistent with the results of
a previous meta-analysis of a population affected by war
[55]. In the general population, men and women typically
differ in their types of traumatic experiences: the most
common PTSD-related traumatic events for men are combat
experiences, while for women they are rape and sexual
harassment [73, 74]. Both the civilian male population
and women can be exposed to similar traumatic events
during war [75].

As well as mental health issues, somatic mordibilities
are often prevalent during humanitarian crises in low-
and middle-income countries. However, the prevalence of
these mordibilities is significantly underestimated in the
current health services research [76]. As noted by Cheung
et al. [76], over half of examined migrants (55%) were
identified as being at moderate (18%) or high (13%) risk
of somatic distress. The authors also reported that there
were significant associations (p <0.05) between somatic
distress and age, female sex, economic status, depression
and post-traumatic stress, and multiple trauma exposures.

Itis worth noting that high detectability of internal diseases
is a reliable predictor of care-seeking behavior [76].

In addition to specific disorders and syndromes, the
deterioration of physical and mental well-being, wars, mass
forced displacement, and human rights violations can have
a profound impact on the worldview of refugees and FDPs.
In a study investigating cognitive representations of the
world globally, Ter Heide et al. [77] found that refugees
exhibited a relatively low level of perceived benevolence
of the world and people’s kindness, and a relatively good
sense of their own self-worth. The authors highlight the
need to take into account refugees’ attitude towards society,
particularly the loss of trust, when communicating with
them and assessing their condition. Addressing these issues
may help ease the adaptation of vulnerable individuals.
Baarnhielm et al. [21] emphasize the need to promote
a positive public image of refugees in host countries,
alongside addressing their trauma and mental health
needs, to support their well-being and social integration.
They also stressed the importance of involving refugees
in elaborating policy, planning, development, and the
delivery of services that cater to them [78].

Most research on refugees and FDPs is conducted in
countries with developed economies that can provide
relatively high levels of support and opportunities for
integration. However, for the sake of objectivity, it is also
worth noting that most of these migrants had lived in low-
income countries. Their struggles to survive and make
plans for the future make their mental health situation
particularly difficult. The granting of asylum should be
accompanied by the provision of health care, including
mental health support, to help mitigate the negative
impact of migration.

DISCUSSION

This literature review included original research and meta-
analyses. As a result of recent geopolitical trends, migration
is becoming an increasingly critical issue, creating serious
humanitarian, social, health, and other challenges. It has
become increasingly dangerous and problematic to live in
the place of one’s birth, as due to various reasons, threats


https://databank.worldbank.org/reports.aspx?source=2&series=sp.pop.65up.to.zs&country=
https://databank.worldbank.org/reports.aspx?source=2&series=sp.pop.65up.to.zs&country=

to personal security arise and a person flees to a place
where they expect conditions to be better [10]. Factors
contributing to mass displacement (such as poverty,
insecurity, lack of access to basic services, armed conflicts,
environmental issues, and natural disasters) are increasing
and even intensifying, suggesting further increase in the
number of displaced people and the growing relevance
of this issue in the global community.

The resettlement of large groups of people can occur
within their own country (internal displacement) or across
national borders into neighboring or other countries (as
asylum seekers) [12]. However, we could not find any article
on refugees that had looked into a situation similar to the
one that occurred in Nagorno-Karabakh. The peculiarity
of this resettlement was that the people who were fleeing
from violence and aggression in their ethnic territory [79]
did not move to a third country. Instead, they resettled in
their historic homeland, which they were forced to leave by
political decisions. They were settled not in refugee camps
(as is the case almost everywhere), but in the apartments
and houses of their fellow citizens. On the one hand, this
is a flight across national borders to an adjacent country,
and on the other hand, it is a resettlement in a country that
is their historic homeland with a shared history, culture,
language, and religion. This peculiarity, from our point of
view, requires special attention.

The fact that people who have been exposed to
extreme stressors such as wars, natural disasters, social
catastrophes, and others, are resettled, puts the problem
of health, including mental health, in the forefront [29,
30]. Regardless of whether these disorders are transient,
acute, or situationally determined, they tend to chronicle
and inhibit the full development of a person's potential
[26, 27].%°

In addressing mental health issues caused by migration,
priority must be given to understanding the processes
underlying the phenomenon of migration and the factors
contributing to the development of mental disorders.
The literature highlights a range of factors, including
armed conflicts and social upheaval (or past-traumatic
experiences), socio-economic and socio-political conditions,
the motivational factors of refugees [29], migration and
post-migration processes (life-threatening movements,
long asylum procedures, family separation, unemployment,
discrimination [39, 80],conditions in the host country,

problems with social integration, insufficient social support,
worldview and psychological problems, internal diseases,
etc. [21, 32, 33]). Factors such as low gross national product
in the host country, downward social mobility, the country
of origin, and the host country are considered risk factors
for mental disorders [16, 39-41]. At the same time, while
highlighting numerous risk factors, the impact of the
trauma on the current state of mental health is not denied;
moreover, its leading significance compared to post-
migration factors is emphasized.

There is a lack of consensus on the impact of adverse
factors on the emergence of mental health issues among
refugees and FDPs. A comprehensive meta-analysis
conducted by Porter and Haslam [45] demonstrated that
post-displacement conditions had a significant impact on
the mental health of refugees and FDPs. These conditions
include living in institutional accommodation, experiencing
restricted economic opportunities, repatriation to the home
country, or unresolved conflict. Undoubtedly, the lack of
social support plays a negative role in the development
of mental disorders, particularly depression [64]. Certain
demographic factors also negatively affect the development
of mental disorders. These factors include age >60 years,
high education level, and being female.

The nature, intensity, and duration of exposure to
risk factors, as well as a specific psycho-emotional
background before, during, and after migration, can
explain the high prevalence of mental disorders. Many
researchers highlight two stable and significant risk
factors behind the development of mental disorders: past
traumatic experiences and socio-economic conditions after
migration (unemployment, financial stress, poor language
skills in the host country, and lack of social support)
[16, 39, 40, 42].

However, these results regarding the incidence and
prevalence of mental disorders among migrants are
contradictory [38].

For migrants, there are two periods of elevated risk:
shortly after migration and after a longer stay in the host
country. Differences between the migrant’s culture and
the immigration circumstances (language proficiency,
culture, disease-related behaviors) affect the character
of mental disorders [38]. However, among all the events
contributing to the forced displacement of people, military
actions play a special role, as they cause widespread mental



disorders even many years after the end of the war and
resettlement.

Health issues among refugees and FDPs have been shown
to be diverse, numerous, and complex. The traumatic
experiences of displaced people can lead to PTSD, anxiety,
depressive, and somatoform disorders, chronic pain
sensations, sleep deprivation [67], various mental health
issues, suicidal tendencies [16, 66], and somatic symptoms
affecting multiple organs and systems (cardiovascular,
respiratory, musculoskeletal, gastrointestinal, immune,
endocrine, and other systems) [29-31, 76]. There is a high
risk of somatised reactions and existential problems (when
stereotypical beliefs are challenged) [36, 37] personality
and dissociative disorders [64], alcohol abuse and psychotic
disorders [65].

Moreover, these mental disorders may be the result
of experiences related to pre-, intra-, and post-migration
events. Itis noted that post-migration stress can exacerbate
the effects of prior trauma, creating an additional risk
to mental health [34]. In particular, it is noted that the
prevalence of PTSD is approximately ten times higher
among refugees and asylum-seekers than among the
population in the host country [81, 32, 35].

Despite the diversity of psychopathological responses
among refugees and FDPs, the most common clinical
manifestations are anxiety (13%), depression (30%), and
PTSD (29%) [51]. According to self-reports, the prevalence
of these disorders is much higher: anxiety was reported
by 42%, depression by 40%, and PTSD by 37% of refugees
and FDPs. Moreover, the indicators did not depend on
the duration of residence in a particular neighbourhood
according to Henkelmann et al. [51].

Data from various authors on the prevalence rates
of anxiety, depression, and PTSD among refugees and
FDPs show a significant variation, which complicates an
accurate, reality-based assessment of the prevalence of
these disorders [29, 39, 43, 47, 52-55]. This also indicates
a high degree of statistical heterogeneity [45, 55, 64].

The integration process of refugees and FDPs is
complicated by serious challenges related to employment,
xenophobia, racism, physical safety, accommodation, and
overall quality of life. All these problems are accompanied by
mental pathology, unless they are followed by psychological
phenomena: anxiety, fear, emotional tension, anger,

powerlessness, hopelessness, worthlessness of one's own
existence, passivity and despair suicidal thoughts [68].

The lack of special programmes for persons over 60 years
of age exacerbates the vulnerability of older persons [70]
in displacement following natural disasters, catastrophes
and war". This social group has been found to display
significant symptoms of distress in the context of depressive
and anxiety syndromes, as well as psychosocial problems
such as feelings of abandonment, isolation and passivity,
and suffering from intra-family conflicts [69].

Women are a particularly vulnerable group among
refugees and FDPs, as they are more prone to depression
and anxiety [60, 72, 73]. In relation to PTSD, differences
between the sexes have been noted in the types of
traumatic experiences: in women, it is rape and sexual
harassment [74-76].

In addition to psychosocial and mental problems during
humanitarian crises in low- and middle-income countries,
a high prevalence of internal diseases is also observed [77].
However, significant correlations are noted between
internal diseases, age, female gender, and mental disorders,
a high level of each being a reliable predictor of care-
seeking behavior [77].

In addition to specific disorders and syndromes, the
deterioration of physical and mental well-being, wars, and
mass forced displacement can have a profound impact on
the worldview of refugees and FDPs. They exhibit a relatively
low level of perceived benevolence of the world and the
warmth of people, loss of trust. This should be taken into
account in the process of communication, development of
rehabilitation programmes, formation of positive public
attitudes towards refugees [21, 46, 79].

There is no doubt that the resettlement of large numbers
of people and migration policies raise many ethical, political
and organisational issues, in addition to health issues.
These issues need to be constantly discussed and resolved
[78, 82, 83]. The key to effective intervention and its
implementation is the involvement of a wide range of
local and global actors [84].

The primary limitation of this article is its narrative,
rather than systematic, review format, which may have
resulted in the omission of relevant studies on this topic.
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A non-systematic search for information was conducted, and
articles of any type that evaluated the social, psychological,
and clinical aspects of displacement were included in
the study; the quality of the included studies was not
assessed. Many of the included studies had a low level of
evidence. These limitations may cloud a more complete
understanding of the issue. Therefore, the conclusions
drawn in this article may be preliminary.

Akey strength of the present study is the identification of
the role of various factors contributing to the development
of mental disorders among refugees and FDPs.

CONCLUSION
The data presented in this review highlight the importance
and relevance of the issue of refugees and FDPs for
any society, as well as for specific services that aim to
realistically assess the problem in each individual case
and respond appropriately to the needs of migrants.
Available limited and difficult-to-compare epidemiological
data demonstrate that more than a quarter of migrants
suffer from mental disorders requiring therapy, although
access to such treatment is often difficult to achieve.

The data obtained clearly demonstrate that forced
displacement plays a role in the development of mental
disorders. The importance of other accompanying and
contributing factors is emphasized — the role of factors
in the host country, such as the isolation of migrants,
discrimination, stigmatization, insufficient social support,
changes in beliefs and worldview, psychological issues
and internal diseases, language and cultural barriers, etc.
Medical and social support for refugees and FDPs should
be based on a clinical assessment of their mental health,
the factors that led to their displacement, the cultural
characteristics of the migrants, and the socio-economic and
socio-political conditions in their home country. It should
also be guided by the principles of humanism and tailored
to each individual. In this process, it is crucial to rely on
both governmental and community organizations, which
should complement each other. To address the problem
of mental health and implement social programs, an
open dialogue is necessary between displaced people
and the host communities at all levels (municipal, state,
economic, and political, as well as business entities and
public organizations).

This review emphasizes the urgent need to standardize
screening methods for refugees and forcibly displaced
people and create consolidated approaches to diagnostic

evaluation, as well as specialized training for mental health
professionals.
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ABSTRACT

This case report presents a novel approach to treating Traumatic Brain Injury (TBI) by integrating Rational
Emotive Behavior Therapy (REBT), Compassion-Focused Therapy (CFT), and Cognitive Retraining (CR). It contributes
to the literature by demonstrating the effectiveness of a comprehensive psychotherapeutic approach in managing
complex TBI sequelae, particularly in the Indian context where such interventions are underrepresented.

A 34-year-old Indian female presented signs of emotional dysfunction, cognitive impairment, social
maladaptation, shamefulness, and self-deprecation following a TBI sustained 10 years prior. A mental status examination
and psychological assessments revealed cognitive deficits, emotional instability, and irrational beliefs, all related to her
injury and recovery. The treatment plan integrated REBT, to address the irrational beliefs; CFT, to manage the sense
of shame and the insistence to self-criticize; and CR, to improve cognitive functions. This approach was tailored to the
patient's cognitive limitations and cultural context. Interventions included challenging irrational beliefs, self-compassion
imagery, and cognitive exercises adapted to her specific deficits. Outcomes were measured using the Subjective Units
of Distress (SUD) scale and clinical observations. The patient showed improvements in emotional regulation, cognitive
functioning, and overall quality of life, as evidenced by reduced subjective distress (SUD down from 90 to 58) and
enhanced daily functioning.

This case demonstrates that an integrated psychotherapeutic approach combining REBT, CFT, and
CR can effectively address the complex psychological and cognitive challenges of TBI patients. Tailoring interventions
towards patient cognitive limitations and cultural context is crucial for a successful outcome. The case highlights the
importance of incorporating diverse therapeutic modalities in TBI management, promoting a more holistic approach
to recovery and enhancing the quality of life of TBI survivors.

AHHOTALUNMA

B AaHHOM KAMHMYECKOM C/ly4vae npeacTaBieH HOBbIV MOAXOA K NeYeHNI0 YepenHo-MO3roBor TpaBMebl
(YMT) nyTem MHTerpaumm paumoHanbHO-3MOLIMOHaNbLHO-NoBeAeHYeckol Tepanum (rational emotive behavior therapy,
REBT), Tepanuu, opueHTUPOBaHHOI Ha cocTpagaHue (compassion-focused therapy, CFT), n KOTHUTUBHOW peabunutaumm
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(cognitive retraining, CR). PaboTa BHOCUT BKNaZ B MEIOLLYOCS ANTEPaTYPY, AEMOHCTPUPYS 3G EKTUBHOCTE KOMMIEKCHOrO
NoAXo4a K Tepanuu Tsxenblx nocneactemii UMT, ocobeHHo B VIHAMN, rae Nofo6Hble BMeLLaTe1bCTBa NPesCcTaBieHbI
HeJoCTaTouHo.

34-neTHssA XeHLWwuHa 13 NHamm (NaumeHTka VR) obpaTtunack ¢ anobamm Ha HapyLLeHns
3MOLOHANBHOM perynaummn, KOrHUTUBHbIE PAacCTPOCTBA, COLMalbHbIE TPYAHOCTY, YyBCTBO CThbifa 1 CAMOOOBMHEHNME,
BO3HMKLWMMMK nocne UMT, nepeHeceHHon 10 neT Ha3ag. McmxmaTpryeckas oLeHKa BbigBWAa Halnvme HapyLleHni
KOFHUTUBHBIX PYHKLMI Y SMOLMOHANbHON Chepebl, a TakxKe MppaLmMoHanbHbIX yoeXaeHNA OTHOCUTeNIbHO ee TpaBMbl
1 BOCCTaHOBMeHUS. [TnaH neyeHns Bkao4an covetaHne REBT ansa koppekumn nppaumoHansHbeix yeexaeHuin, CFT
ANA obneryeHns YyBCTBa CTblda U CaMO06BMHEHUA 1 CR ans yayyLlleHns KOrHUTUBHbBIX GYHKUMA. JaHHbIA N0AX04
6bIN1 aJANTUPOBAH C YH4ETOM KOTHUTUBHBIX OFrPaHNYeHniA NauneHTKn 1 KylbTYpHOro KOHTeKCTa. BmellaTenbcTBa
BK/HOYaNW ocnapuBaHue nppaumoHansHbIX YoexzaeHnin, BU3yanmsaumnio 06pa3os 419 Pa3BUTUA CaMOCOCTPadaHNs
1 KOTHUTUBHbIE YIPaXHEeHWs), Hanpae/ieHHbIe Ha HapyLUEeHHbIe Y JaHHOM NauneHTK GyHKUMW. PesynbTaThl OLeHnBanmncs
C MOMOLLBIO LLIKabl Cy6beKTVBHBIX e ANHNL, grcTpecca (SUD) n nokasaTtenein KNMHUYecknx HabatoaeHnn. MaymneHTka
NPOAEMOHCTPMPOBANa yay4lleHNs B SMOLMOHaNbHOM cdepe, KOTHUTUBHBIX QYHKLMSAX 1 OBLLEM KauecTBe XMU3HU,
0 YeM CBUAETENbCTBOBANN YMEHbLLEHNE CYyObeKTUBHOMO guctpecca (oueHka no SUD cHusmnack ¢ 90 go 58 6anno.)
1 ynyyLleHne NoBcejHEeBHOro GyHKLIMOHNPOBAHMS.

JaHHbIA KNMHUYECKNI Cnydali 4eMOHCTPUPYET, YTO MHTErpUpPOBaHHbIM NCMXOTepaneBTUYeCcKmin
noaxod, cocroawmii ns REBT, CFT un CR, MoXeT 3ddeKTMBHO peluaTb CI0XKHbIe MCUXO0N0rMyeckme U KOrHUTUBHbIe
3afa4yny naymeHToB ¢ UMT. Ajantaumsa BMeLaTeNbCTB C yY4eTOM KOTHUTUBHBIX OFPaHUYeHNN 1 KYJIbTYPHOMO KOHTEKCTa
nawneHTa SBASETCA BaXHbIM GaKTOPOM yCneLuHoro feveHuns. Ciyyali nogvepkrBaeT BaXXHOCTb BKIHOYEHNS PAa3ANYHBIX
TepaneBTMYeCKNX METOAOB AJ1A Lie/IOCTHOMO MOAX0Aa K BOCCTAHOBAEHWIO N YAYYLLIEHWIO KaYeCTBa XU3HW NaLMeHToB,
nepeHectnx YMT.

INTRODUCTION While cognitive rehabilitation has traditionally been

Traumatic brain injury (TBI) is a major global health concern
with far-reaching consequences for individuals, families,
and society worldwide [1]. Often referred to as the “silent
epidemic”, TBI significantly contributes to disability and
fatality rates globally [2]. Recent estimates indicate that over
69 million people suffer a TBI each year, with Southeast
Asia and the Western Pacific regions bearing the heaviest
burden [3].

In developing nations like India, the TBI burden is
particularly concerning due to increasing industrialization,
motorization, and changing social norms [4]. The impact on
individuals and society is significant, yet there is a notable
lack of research on TBI prevention, rehabilitation, and
management in this context [4]. TBI can manifest itselfin
various conditions, including cognitive deficit, emotional
dysfunction, difficulties to function, and sensory issues’.

emphasized in TBI management, psychotherapeutic
approaches have received less recognition. Recent studies
have explored various psychotherapeutic modalities [5, 6].
Building on this literature, we present a case study that
integrates Cognitive Retraining (CR) with Compassion-
Focused Therapy (CFT) and Rational Emotive Behavior
Therapy (REBT) as a comprehensive psychotherapeutic
management approach for TBI [7].

This case report of a middle-aged female highlights the
multifaceted challenges faced by TBI survivors on a global
level. By presenting this integrated approach, we aim to
address the gap in the literature regarding a comprehensive
psychotherapeutic management of TBI, particularly in the
Indian context.

Our aim was to investigate the effectiveness of an
integrated psychotherapeutic approach combining REBT,
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CFT, and CR in managing the complex psychological and
cognitive sequelae of TBI. Specifically, we sought to do
the following:

+ address the gap in the existing literature regarding
a comprehensive psychotherapeutic management
of TBI, particularly in the Indian context [8-10];

+ demonstrate the potential benefits of a holistic,
patient-centered approach that factors in cognitive
limitations, cultural factors, and individual needs;

+ explore the synergistic effects of combining multiple
evidence-based therapeutic modalities (REBT,
CFT, and CR) in improving emotional regulation,
cognitive functioning, and overall quality of life for
TBI survivors;

+ contribute to the growing body of evidence that
supports the use of integrative approaches in
neurorehabilitation, emphasizing the importance
of psychological interventions alongside cognitive
rehabilitation;

« highlight the need for tailored, flexible interventions
that address both the cognitive and emotional
aspects of TBI recovery simultaneously;

« provide insights into the practical application and
potential efficacy of this integrated approach, laying
the groundwork for future, more rigorous studies in
the field of TBI rehabilitation.

CASE REPORT

General information

Patient VR, a 34-year-old female from an urban area,
complained of a decade-long history of forgetfulness,
difficulty walking, and irritability, alongside a persistent low
mood lasting around six years. These symptoms appeared
following a TBI sustained 10 years earlier, resulting in
a 27-day coma and extensive treatment. She experienced
significant psychological, emotional, social, and physiological
challenges, including emotional instability, depressive
symptoms, and cognitive deficit. Ongoing stressors, such
as interpersonal and marital issues, exacerbated her
difficulties.

Medical, family, and psycho-social history

Magnetic resonance imaging (MRI) tests revealed gliotic
areas in the right temporal lobe, bilateral anterior frontal
lobe, vermis, and the cerebellar hemispheres, with a diffuse
volume loss in the midbrain and brainstem. The patient had

a well-adjusted premorbid personality and no significant
psychiatric family history. High parental expectations
during childhood contributed to her internalized belief
in perfectionism, causing distress across the personal,
professional, and social domains.

Six months post-accident, the patient was still undergoing
treatment from the hospital on an outpatient basis.
The patient encountered frequent challenges during travel
as her parents were elderly. To mitigate these challenges,
online therapy sessions were integrated into her treatment
plan to supplement in-person appointments.

The patient, a female in her late thirties, from a middle-
class socioeconomic background, is educated, with an
upbringing characterized by high parental expectations.
The parents instilled in her the need to strive for perfection
in all life endeavors. She has encountered several life
challenges, including TBI, acculturative stress, job loss,
and marital dissolution. These experiences have led her
to internalize the belief that she must always meet high
standards, fulfill others’ expectations, and seek their
approval.

These core beliefs in turn act as internal mandates by
creating a constant drive to achieve and gain the expected
validation. During challenging circumstances, these beliefs
activate the internal threat system that makes her perceive
such situations as fraught with potential failures or rejection.
That in turn triggers in her a sense of shame, fear and
self-doubt.

This behavior manifests itself in different ways:

+  Drive to be flawless: she engages in behavior aimed

at achieving perfection in everything she does.

* Quest for reassurance: she constantly seeks
validation from others.

+ Inadequate soothing system: her reliance on
external validation fails to alleviate distress,
reinforcing her core belief that she needs external
approval to feel okay.

Her very demanding values system can further elevate
the level of perceived threat in challenging situations
and her beliefs in the awful likely exacerbate distress and
contribute to a negative self-image.

She has unmet core needs for protection, self-worth,
and compassion. The psychological consequences of these
unmet needs and her core beliefs include depression, low
self-esteem, social withdrawal, procrastination, difficulty
with daily activities due to cognitive challenges from TBI,
and impulsivity.



Her TBI has resulted in cognitive issues such as memory
difficulties, executive dysfunction, slowed information
processing, and the ability to think in concrete terms.
The patient experiences emotional problems such as
emotional dysregulation, low mood, low self-esteem,
and functional problems such as social withdrawal and
difficulties in daily living. She also developed various
sensory issues linked to her TBI.

The activation of her threat-management capability
fuels her drive, leading to behavior that seeks to achieve
perfection and validation. When this behavior fails to
alleviate her distress, a sense of disappointment that
reinforces her core beliefs takes hold, further straining her
soothing system. This cycle results in constant pressure
and fear, which manifests itself in depression, low self-
esteem, and social withdrawal. The cycle of distress she
is trapped in is presented on Figure 1.

Upon a detailed assessment and examination, the patient
was presented with a constellation of symptoms indicative

Beliefs:
Core Irrational Beliefs:

Activating event:
«+ external (TBI,
acculturative

stress, divorce, * must be approved by others;

job loss); + awful “awful if things do not go perfectly”.
+ internal (high Demanding Beliefs:
parental “| should be able to get a high-paying job,
expectations). people should understand my limitation”.
Safet'y— Threat system: Drive system:
seeking « fear of failure;
behavior. + shame and self to avoid criticism;

criticism;
« abandonment,
loneliness.

Soothing system

» must do well “must be perfect”;

» striving for flawlessness

+ avoiding situations
perceived as threat.

of the significant neuropsychological implications of her
TBI and her MRI findings. They included forgetfulness,
decreased interest in pursuing any activities, low mood and
slow gait, impaired immediate, recent memory, impaired
social and personal judgment with ideas of hopelessness
and helplessness. Psychological assessments identified
deficits in cognitive domains such as speed of processing
information, difficulty in sustaining attention, divided
attention, verbal working memory, verbal fluency, verbal
learning and memory, visual learning, logical memory,
visual recognition, and retention. Additionally, other
assessment results highlighted the experience of low
mood, depressive tendencies, withdrawal, feelings of
inferiority, and regression. Beck's depression inventory [13]
was administered as a baseline assessment of subjective
complaints wherein the patient presented complaints
such as low mood, decreased interest in undertaking any
work, and irritability. Further, interpersonal issues, which
included marital adjustment problems exacerbated by the
expressed emotions of her mother, resulted in emotional
distress. Despite all these challenges, VR showed resilience

Consequences:

+ emotional (depression, shame and
self-criticism);

* behavioral (social withdrawal,
procrastination, impulsive behavior,
difficulties in activities of daily living);

+ cognitive (asses results), negative
selfimage.

Unmet needs
Overreliance on external
validation- leaves her
core needs of protection,
selfworth, compassion
unfulfilled.

Struggles with compassion, motion regulation, sense of security.



and determination from the patient, who continued to
actively participate in treatment.

Furthermore, her symptoms hinted at a possible organic
condition or cognitive impairment, as indicated by regression
and a withdrawn emotional state, which aligned with the
ICD-10 diagnosis of F06.32 Organic mood (affective) disorder
[14]. Thus, considering all these factors, psychotherapeutic
intervention was deemed necessary.

Diagnostic testing

The diagnostic assessment included a comprehensive
battery of tests and examinations. The MRI findings
revealed gliotic areas in multiple brain regions, indicating
widespread damage consistent with diffuse axonal injury.
A psychological assessment, including the Depression
Anxiety and Stress Scale (DASS), Human Figure Drawing
Test (HFDT), National Institute of Mental Health and
Neurosciences (NIMHANS) Neuropsychological Battery, and
Beck Depression Inventory (BDI), was conducted. The DASS
results contained a score of 28 for depression (interpreted
as extremely severe), 8 for anxiety (mild), and 18 for stress
(mild). The HFDT, which also serves to build rapport,
presented a complex array of psychological symptoms
including anxiety, depressive tendencies, withdrawal,
feelings of inferiority, regression, and low energy levels.
That suggested high aspirations hindered by diminished
energy, fixation on past events, feelings of futility, and lack
of achievement, indicating a significant emotional burden
and hinting at possible organic conditions or cognitive
impairment. The NIMHANS Neuropsychological Battery
identified deficits in processing speed, sustained and divided
attention, verbal fluency, verbal learning and memory,
set shifting, verbal working memory, visual learning, and
logical memory, in alignment with the diffuse nature of the
brain injury.

The diagnostic process for VR presented several significant
challenges. Foremost was the difficulty in differentiating
between organic causes stemming from the TBI and
psychological reactions to trauma, as symptoms could be
attributed to both. This interplay made it challenging to
distinguish cognitive deficits directly resulting from brain
injury from those potentially exacerbated by emotional
distress. VR's cognitive impairments necessitated adaptation
to standard assessment procedures, potentially leading

to an underestimation of her abilities due to deficits in
processing speed and attention. Cultural and contextual
factors added another layer of complexity, requiring
careful consideration of how cultural beliefs and societal
expectations might influence symptom presentation
and interpretation. Finally, the long-term nature of VR's
condition, with symptoms persisting and evolving over a 10-
year period since the initial injury, presented challenges
in accurately assessing the progression and changes in
the patient's clinical picture over time.

Primary diagnosis: F06.3 Organic mood (affective) disorder
(ICD-10) [15].

Other considered diagnosis: F07.2 Postconcussional
syndrome (ICD-10).

The prognosis picture for VR is mixed, with both positive
and challenging factors to consider. On the positive
side, VR has shown responsiveness to the integrated
psychotherapeutic interventions, evidenced by a reduction
in subjective distress levels (Subjective Units of Distress,
SUD [16], down from 90 to 58) and reports of enhanced
ability to function. SUD is a self-assessment tool used to
measure the intensity of distress or anxiety on a scale
from 0 to 10, where 0 represents no distress and 10
represents the highest level of distress imaginable
[16]. The patient's active involvement in treatment and
the support from family members are also favorable
prognostic indicators. However, several factors warrant
a more guarded outlook. The chronic nature of the TBI,
with symptoms persisting for over a decade, suggests
that some of the deficits may have become permanent.
The severity of her depression (shown as extremely severe
on the DASS) and the presence of occasional self-harm
ideation indicate ongoing mental health vulnerabilities.
Cognitive deficits across multiple domains, as revealed
by the NIMHANS Neuropsychological Battery, may limit
the chances of the patient to fully recover her ability to
function. Additionally, the risk of developing secondary
complications or mental health issues remains a concern.
Environmental stressors and the challenge of sticking to
the treatment plans in the long term could also impact
her recovery trajectory. Given these factors, the long-term
prognosis is cautiously optimistic, but with the expectation
of ongoing challenges.



Relevant interventions with outcomes
Patient VR is currently undergoing psychotherapeutic
treatmentwith pharmacotherapy, including escitalopram,
risperidone, and venlafaxine. To gain insight into patient
strengths, weaknesses, and emotional state, various
relevant psychological assessments were administered
with adaptation of the process of administration to her
difficulties. The assessmentsincluded DASS [17], HFDT [18],
the NIMHANS Neuropsychological Battery [19], and two
subtests of the Post graduate institute battery of brain
dysfunction [20].

The psychotherapeutic management approach took into
account the cultural and religious aspects and incorporated
a combination of REBT, CFT, and CR spread across the

sessions. The sessions involved rapport establishment,
psychoeducation, addressing and exploring the emotional
impact and cultural beliefs, and curating techniques tailored
to her cognitive limitations, as well as keeping the sessions
short between 35 and 40 mins.

Types of therapeutic intervention
The following therapeutic interventions were used on the
patient (Tables 1 and 2).
1. CR.
2. REBT.
3. CFT for the family:
« training family members on active listening skills;
+  teaching assertive communication techniques (e.g.,
using ‘I statements, expressing needs clearly);

Established a trusting and collaborative relationship. Explained the therapy process, including
duration, typical flow of sessions, and ethical considerations (confidentiality, etc.).

Explored any history of self-harming thoughts or attempts. Discussed about occasional
Explored feelings of guilt, helplessness, self-criticism, and shame related to cultural beliefs

Assessed comfort level and specific questions about sexuality and reproduction. Provided
psychoeducation about sexual intimacy, intercourse, conception, and childbirth. Debunked
myths surrounding these topics using basic diagrams and analogies.

Conducted separate sessions with caregivers to facilitate open communication and expression
of emotions. Provided information about TBI, its psychological effects, and supportive

Introduced weekly schedule planning to manage activities. Practiced a short body scan

Discussed CBT as a potential therapeutic approach after initial discussions and goal setting.
Explained the concept of CBT case formulation and its potential benefits in patient treatment.

Acknowledged patient difficulty in understanding CBT due to the impact of brain injuries

on ability to process information and undertake cognitive tasks. Emphasized that different
people have different therapeutic needs and that finding a suitable approach is crucial. In a
supportive manner and with empathy, inquired about the specific challenges she faced with
CBT. Explored alternative therapeutic options that would align with patient learning style,
cognitive abilities, and goals were refined.

Implemented a multifaceted approach combining:

+ REBT to identify and challenge harmful beliefs contributing to her emotional distress;

+ CFT to cultivate self-compassion and manage stress using techniques like soothing rhythm
breathing and calming body scans (adapted for patient cognitive limitations);

Introduced CFT techniques like soothing rhythm breathing and calming body scans, adapted
for her cognitive limitations, to help patient manage stress and cultivate self-compassion.

Administered a comprehensive neuropsychological assessment to evaluate her cognitive

Sgs- Techniques Procedure
sion
1 Rapport building, explaining
therapy process
, Explore self-harm ideation thoughts of self-harm.
Address the emotional impact
of TBI and cultural beliefs and TBI.
Address sexual health
concerns
3
Educated caregivers
strategies for recovery.
4 Promoted self-awareness and
self-management relaxation technique.
5 Introduced CBT
6 Adapted therapy approach to
cognitive limitations
7-9 Manage emotional distress
+ CRto improve cognitive functioning.
10-12 | CFT techniques
Conducted a
13-14 . LT )
neuropsychological assessment | functioning in more detail.
15-16 Reinforced previously learned

concepts

Reviewed and re-addressed concepts previously discussed in therapy.
Social skills exploration activity.



Processing speed

Sustained attention

Divided attention

Verbal fluency

Verbal working
memory

Set shifting

Verbal learning &
memory

Visual learning and
logical memory

« supporting her development of social skills
(e.g., role-playing social interactions, practicing

Exercises
Cooking, cleaning

Sudoku, crossword puzzles
Categorizing shopping list
Jigsaw puzzles

Mandala coloring

Bird watching

Sorting lentils

Mantra yoga

Folding clothes with
conversation

“Name That Game”

Alphabet challenges
Word chains

Short stories with questions
Instruction relay
Question chain

Opposite word chain

Sorting of lentils, objects,
vegetables

Free recall
Review the day
Active listening

Object observation & drawing

Spot the differences

Story sequencing

conversation starters);

* managing challenging behavior that might appear

due to communication difficulties;

+ setting clear and consistent expectations for
communication within the family and VR.

Description

Engaging in household tasks that require quick decision-making and
coordination.

Solving puzzles that require fast thinking and response.

Organizing a shopping list into categories quickly and efficiently.

Focusing on completing a puzzle over an extended period of time.

Engaging in detailed and intricate coloring activities that require sustained focus.
Observing birds and noting their behaviors for a prolonged period.

Sorting different types of lentils or grains, requiring continuous attention
to detail.

Practicing yoga while simultaneously chanting mantras, requiring focus on both
physical and verbal tasks.

Engaging in a conversation while folding clothes, balancing attention between
the task and the interaction.

Naming items in a category quickly (e.g., animals, fruits).

Generating words that start with each letter of the alphabet under time
constraints.

Creating a chain of words where each new word starts with the last letter of the
previous word.

Listening to short stories and answering questions about them to test retention
and recall.

Following a series of instructions relayed verbally in sequence.

Answering a series of related questions where each response depends on
recalling the previous question and answer.

Naming opposites of given words quickly (e.g., hot-cold, big-small).

Switching between different sorting criteria (e.g., by size, color, type) to practice
cognitive flexibility.

Recalling lists of words or items freely after a short delay.

Reviewing and recounting events of the day to enhance memory recall.

Engaging in conversations with active recall of details discussed.

Observing objects and then drawing them from memory to enhance visual recall.

Identifying differences between two similar pictures to practice visual
discrimination and memory.

Arranging story elements or pictures in the correct sequence to improve logical
memory and understanding of narrative structure.

to her TBI symptoms and daily functioning ability. This
provided a consistent measure of her perceived stress
levels throughout the treatment process. After a gap of
two sessions, SUD was taken from VR. Initially it stood at
90 at baseline. After follow up 1, which corresponded to
the 4t session, it was reported to be 85, an indication of
slight improvement. This continued until the next follow up
of SUD. Despite the slight improvement after the second
follow up, there was a minor increase to 88 in the third

SUD were assessed at the beginning of each session using
a 0-100 scale, where 0 represents no distress and 100
represents maximum distress (Figure 2). VR was asked
to rate patient overall emotional distress level related

follow up session of SUD. Thus, the reasons for that were
explored and alternate therapy approaches were also
explored, ranging from the cognitive-behavioral approach
to a combination of REBT and CFT. In the next 4™ follow up



100

75

50

25

Mean Subjective Units of Distress

0 1 2 3 4 5 6

Follow-up point

session of SUD, it had fallen to 60 and remained there until
the next session, which suggests that the exercises and
interventions tailored to the patient’s cognitive capacities

Time period Key events

Completed post-graduate degree.

Pre-accident Started working in professional roles.

Year O
In coma for nearly a month.

Year 0+6 months | Moved to spouse's family home.

The patient was in a serious accident, suffered head injury.

may have had a more substantial reduction impact on
the distress levels. The sessions focused on challenging
irrational beliefs, self-compassion imagery, and daily diary
writing. In the last follow-up session after two therapy
sessions, SUD was reported to be 58 out of the 100, which
highlights the possible positive impact of the intervention
and psychotherapeutic sessions on the patient.

The patient timeline is presented in Table 3.
DISCUSSION

The present case report of TBI highlights the importance of
a comprehensive psychotherapeutic approach, especially
when psychotherapeutic management is not readily
available, whether in a global or Indian context. Thus, this
case report adds to the existing literature by addressing
the existing gap through the application of integrated
psychotherapeutic modules and finding them suggestively

Condition
Normal development, above-average student.

Bedridden, assisted self-care, crying, limited
communication.

Slight improvement: could eat independently, walk
and talk a little.

Experienced sadness, anger, suicidal thoughts.
Difficulty adjusting due to cultural and economic
differences.

Experienced feelings of loneliness, shame, and
self-blame.

Persistent low mood and worry about the future.

Experienced difficulty in establishing relationship due
to educational differences.

Continued feelings of low mood and increased
irritability.

Year 1 Returned to parental home.

Divorced by first spouse due to interpersonal issues and
Year 2 behavioral changes.

Lost job.
Years 2-5 Gradual physical recovery at home.

Started helping with house chores and minor purchases.
Year 5-8 Entered second marriage.
Year 8 Estranged from second spouse due to interpersonal

(6 months prior to
the assessment)

problems. On the verge of second divorce.

Current status
(at time of the
assessment)

Began psychotherapeutic treatment and pharmacotherapy.

Ongoing psychological concerns:
+ forgetfulness;
« difficulty walking;
+ irritability;
+ guiltand shame;
low mood;
+ undergoing treatment.



effective based on a single case study, because the overall
tendency seems to be to focus on surgical intervention
and the management of psychiatric disorders and the
implications of TBI but less on psychotherapeutic work.

According to existing research, TBI survivors often face
multifaceted challenges that can range from sensory
problems to cognitive deficits and personality changes [21].
However, from the perspective of gender studies, women,
especially, may encounter unique challenges due to gender
roles and societal expectations, as well as physiological
changes which are nonexistent in men [22]. This was the
scenario in the case of patient VR, wherein the challenges
faced by her were exacerbated by cultural-societal pressures
and a history of high parental expectations, which led to
emotional distress and internalized stress. This was the
fallout that was addressed in the sessions exploring how
the cultural and societal expectations had become integral
to her identity and recovery process.

Additionally, in her case, establishing a trusting and
collaborative therapeutic alliance was key. According to
the literature, a therapeutic alliance which is collaborative
in nature plays an important role in improving outcomes
for individual patients with TBI2.

The therapeutic results indicate the effectiveness of
this combined approach. VR showed improvements in
the ability to function daily, emotional management, and
cognitive capacities. This is consistent with studies that
argue for an integral approach to therapy after a brain
injury, to accommodate the specific needs of patients [23].

This case emphasizes the importance of comprehensive
neurorehabilitation programs that incorporate psychological
therapies into cognitive rehabilitation. This holistic approach
can help patients live meaningful lives despite their injuries.
Therapists dealing with patients who have suffered a TBI
should appreciate their patients’ strengths, accept their
new limitations, and be prepared to deal with the emotional
issues that are inherent in such cases [24], which in turn
highlights the need to train mental health professionals
in that direction.

Practical constraints, such as a dearth of skilled experts
and excessive caseloads, must be addressed in order
to be able to offer adequate care to patients. Future

considerations should focus on designing, conducting,
and implementing programs that train therapists to work
efficiently in the area of neurorehabilitation. The available
body of research underscores the importance of tailoring
a variety of therapeutic modalities to meet the unique
needs of each individual patient [25]. It has been shown
that multimodal therapies can significantly enhance the
quality of life of survivors of TBI [26]. This evidence highlights
the effectiveness of a personalized approach that takes
into account cultural and gender differences, leading to
substantial improvement in outcomes for patients.

This case report contributes to the growing body of
evidence supporting the use of holistic and patient-centered
methods in TBI rehabilitation [26]. It underscores the
importance of a comprehensive psychotherapeutic approach
in managing TBI. VR's case adds to existing literature by
demonstrating the efficacy that comes with integrating CR
into REBT and CFT. Because of the preference of surgical
and pharmacological interventions in TBI, psychotherapeutic
management remains underrepresented, particularly in
India [27-307°.

The therapeutic approach has played a crucial role in
VR's progress, aligning with research indicating that a
collaborative relationship improves outcomes for TBI
patients®. VR showed significant improvements in daily
functioning, emotional regulation, and cognitive abilities,
supporting the case for the effectiveness of a holistic and
personalized therapeutic approach [23]. VR's attitude
towards this comprehensive approach was assessed
through clinical interviews and SUD. She reported feeling
more able to engage and understanding compared to
previous treatments, noting that addressing both the
cognitive and emotional aspects of TBI simultaneously felt
more reasonable. VR expressed particular appreciation
for the self-compassion elements of CFT.

This case highlights the necessity for comprehensive
neurorehabilitation programs that incorporate psychological
therapies, alongside cognitive rehabilitation. Future efforts
should focus on training mental health professionals in
neurorehabilitation and designing multimodal therapeutic
intervention protocols that are tailored to individual needs.

In conclusion, the integration of REBT, CFT, and CR
in the treatment of TBI demonstrates the potential for
improving recovery and quality of life. This holistic approach


https://www.tbimedslp.com/blog/traumatic-brain-injury-rehabilitation
https://newsroom.uw.edu/news-releases/collaborative-care-model-reduces-tbi-pain-study-shows

addresses the intricate interplay of cognitive, emotional,
and behavioral challenges, emphasizing the need for
personalized care in TBI rehabilitation.

Future efforts should include a reassessment of the
NIMHANS Neuropsychological Battery of tests used to
assess patientimprovements in order to produce parametric
data that allow for assessing the dynamics of a patient’s
condition, confirming the advantages of this comprehensive
approach in the treatment of patient objectively.

When juxtaposed with our initial aim, this case study
has allowed us to achieve significant progress while also
highlighting areas for future research. Our efforts have
contributed to addressing the gap in the literature on the
comprehensive psychotherapeutic management of TBIl in
the Indian context, though more research is needed. This
case has successfully demonstrated the potential benefits of
a holistic, patient-centered approach that takes into account
cognitive limitations, cultural factors, and individual needs.
The integration of REBT, CFT, and CR shows promising
results in efforts to improve emotional regulation, cognitive
functioning, and quality of life for patients with TBI, in line
with our aim to explore the synergistic effects of combined
therapies. This case adds to the growing body of evidence
that supports integrative approaches in neurorehabilitation,
emphasizing the importance of combining psychological
interventions with cognitive rehabilitation. It effectively
highlights the value of flexible, tailored interventions
that address both the cognitive and emotional aspects
of TBI recovery, while providing valuable insights into
the practical application of an integrated approach and
laying the groundwork for future studies. This case study
also underscores the need for large-scale, quantitative
research to more definitively demonstrate the efficacy of
this approach in TBI rehabilitation.

As the authors of this case report, we acknowledge several
limitations in our work. Our single-case design, while
providing valuable insights, limits any generalization to the
broader TBI population. We relied primarily on SUD for
outcome measurement, which, although clinically useful,
lacks the objectivity of standardized measures. Our report
would have benefited from more comprehensive pre-
and post-intervention neuropsychological assessments
to objectively quantify cognitive improvement. We also
recognize the absence of long-term follow-up data, which
could have demonstrated the durability of the observed

improvements. Despite these limitations, we believe our
case report offers valuable insights into an integrated
approach for TBI rehabilitation, laying the groundwork
for future, more rigorous studies in this area.

CONCLUSION

This case report demonstrates a successful integration of
REBT, CFT, and TBI. The holistic, personalized approach
effectively addressed the multifaceted psychological and
cognitive challenges faced by the patient, promoting
recovery and enhancing her quality of life. These findings
underscore the importance of incorporating diverse
therapeutic modalities in TBI management and highlight the
need for further research and adoption of such approaches
in clinical practice.
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