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ABSTRACT

Recently a significant part of schizophrenia studies have been focused on the role of cytokines,
especially interleukin-6 (IL-6). Some authors have suggested a pathogenetic role for IL-6 in schizophrenia and concluded
that therapy that centers on suppressing IL-6 activity may prove beneficial for certain categories of patients with the
disorder. However, many questions about whether the changes in IL-6 levels in schizophrenia are primary, related
to symptoms or caused by therapy, are concomitant metabolic disorders, are related to smoking or other secondary
factors remain unanswered.

To assess the level of serum IL-6 in patients with schizophrenia in comparison with healthy controls, as well as
to study its association with clinical and socio-demographic characteristics.

Some 125 patients with schizophrenia and 95 healthy volunteers were examined. The evaluation of IL-6
was performed by enzyme immunoassay. All patients were assessed using standardized psychometric instruments.
Information from patient medical records on the course of the disease and treatment was analyzed.

The level of IL-6 was significantly higher in the patients than in the healthy volunteers (z=2.58; p=0.0099), but
among men the difference between the patients and volunteers was not significant. Statistically significant correlations
were found between the level of serum IL-6 and the severity of the cognitive impairment of patients: (auditory [p=-0.31;
p=0.00063] and working memory [p=-0.25; p=0.0065], hand-eye coordination [p=-0.29; p=0.0011], verbal fluency
[p=-0.28; p=0.0019] and problem-solving capacity [p=—0.22; p=0.013]), total severity of schizophrenia symptoms (PANSS,
p=0.22; p=0.016), PANSS positive subscale (p=0.18; p=0.048), and the age of manifestation (p=0.20; p=0.025) and disease
duration (p=0.18; p=0.043). The level of IL-6 was the lowest in patients treated with third-generation antipsychotics, and
the highest in those treated with a first-generation antipsychotics (H=6.36; p=0.042). Moreover, in hospital patients, the
level of IL-6 was significantly higher than in outpatients and inpatients hospitals (H=18.59; p=0.0001).



The study confirmed that there there are associations between the serum IL-6 level and schizophrenia,
the age of the patient, duration of the disease and how late in one's life cycle it began manisfesting itself, as well as
a number of clinical characteristics. Considering that IL-6 is associated with a wide range of symptoms that are loosely
controlled by antipsychotics, this biochemical marker needs to be studied to look into how closely its level tracks with
an unfavorable course of schizophrenia. That would require further prospective studies.

AHHOTALNA

B HacTosiLLlee BpeMs NpW U3yYeHUN Wn3odpeHn 60bLIOe BHUMaHME yaenseTcst poaun pasinyHblx
LMTOKMHOB, NMPW 3TOM Hanbo/iee YacTo YyNOMUHAOTCA N3MEHEHUS YPOBHS MHTepeliknHa-6 (IL-6). HekoTopkle aBTops!
BbIABUIaAN NPeAnoIoXeHNs O naToreHeTn4eckorn ponau IL-6 npu Wn3oppeHnn 1 LienecoobpasHoOCTM Tepanuu,
HanpaeneHHON Ha NoAaBneHWe akTMBHOCTY IL-6, y onpeseneHHbIX KaTeropuii NaLMeHTOB € 3TUM PaccTPoncTBOM. OAHaKo
[0 CLX NMOpP OCTAeTCst MHOFO BOMPOCOB O TOM, SIBASIKOTCS /N U3MEHeHUs ypoBHS |L-6 Mpu LWn3odpeHnn nepBUYHbIMU,
CBAA3aHHbIMM C CUMNTOMaMW, UM BbI3BaHbI Tepanueri, ConyTCTBYHOLLMMN MeTaboNNYecKMI HapyLLEeHVSIMU, KypeHreM
N APYrUMU BTOPUYHBIMK dakTopamu.

OueHUTb YPOBEHb CbIBOPOTOYHOTO IL-6 ¥ 60/1bHbIX LLN30¢peHMeli MO CPaBHEHMIO CO 340POBbIM KOHTPO/IEM,
a TakKe U3y4nTb ero CBA3b C KINHUYECKUMU 1 COLMaNbHO-AeMorpadmnyecknMm xapakTepucTukamm.

O6cnepoBaHo 125 nauneHToB ¢ WwWrsodpeHrein n 95 350poBbIX A406poBobLEB. OueHKy IL-6 npoBogman
VMMYHOPEepMeHTHbIM aHann3oMm. Bce naumeHTsl bbiiv 06CnefoBaHbl C UCMONb30BaHNEM CTaHAAPTU3NPOBAHHbIX
NCUXOMETPUYECKMX UHCTPYMEHTOB. MpoaHann3rpoBaHhbl JaHHbIE MeAVLIMHCKNX KapT O TeUeHUM 3a601eBaHNS 1 IeUEHN.

YpoBeHsb IL-6 6b11 CTaTUCTUYECKM 3HAUMMO BbiLLe Y NMaLMEHTOB, YeM Y 340POBLIX 406POBO/bLEB (2=2,58;
p=0,0099), o4HaKO Cpean My>XHMH pa3HMLA MeXay NaumeHTamuy 1 406poBonbLaMK 6bina He3HaunTeNbHa. BbisiBaeHbl
CTaTUCTNYECKM 3HAUMMbIE KOPPENALMN MeXy YPOBHEM CbIBOPOTOUHOTO IL-6 1 BbIPaXKEHHOCTBHO KOTHUTUBHBIX HapyLLEHWIA
y naumeHToB: (cnyxoBoli [p=—0,31; p=0,00063] 1 paboyeri namsTn [p=—0,25; p=0,0065], 3p1TeIbHO-MOTOPHOW KOOPAMHAL
[p=-0,29; p=0,0011], 6ernoctu peun [p=-0,28; p=0,0019] n npobaemHo-peLLatoLLiero nosegeHus [p=-0,22; p=0,013]),
06LLel TAXeCTbI0 CMMITOMOB LWin3odpeHnn (PANSS, p=0,22; p=0,016), noaLKanor NpoAyKTUBHbLIX CMHAPOMOB PANSS
(p=0,18; p=0,048), BO3pacTom MaHudectaumm (p=0,20; p=0,025) n anTensHocTM 3abonesaHus (p=0,18; p=0,043). YpoBeHb
IL-6 6611 CAMbIM HU3KWM Y MaLMEHTOB, NOAYYaBLUNX aHTUMCUXOTUKMN 3 MOKONEHUS, 1 CAMbIM BbICOKMM Y MOAYyYaBLLMX
AHTUNCUXOTUKN 1 nokoneHns (H=6,36; p=0,042). Mpu 3TOM y NaLMeEHTOB KPYr/IoOCyTOYHOro CTauoHapa yposeHsb IL-6
6bIN1 CTaTUCTUYECKN 3HAYMMO BblLLE, YeM Y aMbyNaTOPHBIX 1 MaLMeHToB AHEBHOMO cTaumoHapa (H=18,59; p=0,0001).

WccnepoBaHme NoaTBEPAMIO acCoLMaLIMIo YPOBHS IL-6 CbIBOPOTKM KPOBU C LUM30PPEHMel, BO3pacToMm
60/bHbIX, J/INTENBHOCTEI0 3a60/1€BaHNA 1 ero 6on1ee MO3AHMM HayaoM, a Takxke PAAOM KIMHUYECKMX XapaKTePUCTHUK.
YuunTbiBas, UTo IL-6 CBSA3aH C LUMPOKMM CNEKTPOM CUMMTOMOB, MJIOXO KOHTPOANPYHOLLIMXCA aHTUMCUXOTUKAMU, AaHHbIN
BNOXMMUYECKNIA MapKep HYXXAAETCS B 3yYeHUW Ha NpeMeT accoLpaLn ¢ HebnaronpuATHLIM TeueHneM LWnN30GpeHnn,
yTO TPebyeT fanbHENLLIX MPOCMEKTVNBHbLIX MCCNeA0BaHWIA.

INTRODUCTION in the likelihood of early disability [1]. The approaches
Schizophrenia is classified as a chronic mental disorder  currently used to treat the disease are not pathogenetic.
with a multifactorial etiology, but our understanding of =~ Moreover, they are quite limited in their ability to help
its pathology remains limited [1]. Schizophrenia leads to  shed light on the areas of negative symptoms and cognitive
adecrease in one's ability to function socially and anincrease  impairment, which are largely responsible for both the



ability of the patient to function daily and to work. Given
this the effort to identify the pathological mechanisms
of schizophrenia and come up with new therapeutic
strategies that can attack the symptoms remains highly
relevant.

Currently, much of the attention in the study of the
schizophrenia etiopathogenesis centers on the role of
cytokines and the immunoinflammatory hypothesis [2].
Changes in the level of interleukin-6 (IL-6), one of the
key regulators of inflammatory and immune processes,
are the most often mentioned [3-7]. Some authors have
suggested a pathogenetic role for IL-6 in schizophrenia
and concluded that therapy aimed at suppressing IL-6
activity may be useful to certain categories of patients
suffering from the disorder [3, 5].

IL-6 is produced by various types of immune cells and
acts as a mediator in the chain of information transmission
during the immunoinflammatory response [5]. The level of
IL-6 in serum increases rapidly under stressful conditions
and modulates immune system activity: hematopoiesis,
migration of neutrophils, the synthesis of the C-reactive
protein with other elements [5]. Moreover, IL-6 can assume
both pro- and anti-inflammatory properties, depending on
the context. As a neurotrophic factor, it plays a crucial role in
the differentiation of oligodendrocytes and the regeneration
of peripheral nerves [8], but under certain conditions it can
trigger and mediate various pathological conditions [9].
Despite its active role in the acute inflammatory response,
in the long term, this cytokine embodies regenerative
and immunosuppressive properties aimed at fighting
inflammation [5]. Excess or lack of IL-6 secretion can lead to
a disruption of the ratios of certain immune cells (Th17 and
Treg) and lead to autoimmune and chronic inflammatory
diseases. The functional dichotomy of IL-6 is underlied by
its ability to perform signal transmission both through
the classical binding to specific cellular receptors and
through an alternative pathway via intracellular signaling
molecules [9]. There is a hypothesis holding that, under
conditions of oxidative stress, the disruption of the lipid-
protein balance of the IL-6 receptor is one of the reasons
behind the switch in the signal transmission from a classical
one to an alternative pathway, which is responsible for
a furthering of the pathological process.

A meta-analysis of pro-inflammatory cytokine levels in
patients with schizophrenia showed an increase in IL-6
levels, along with changes in a number of other immune-
response markers [3]. Miller et al. (2011) in an evaluation

of 40 studies in an extensive meta-analysis, found that the
levels of IL-1B3, IL-6, and TGF-3 were increased in the acute
phase of the disease (both in patients with a relapse of
schizophrenia and in the first psychotic episode, FPE) and
decreased with effective treatment [2]. The level of IL-6
correlated with the overall levels of psychopathology in two
of the five studies where the severity of the symptoms was
assessed [2]. Other authors later also demonstrated that
IL-6 is associated with symptom severity in schizophrenia
[10]. It has been hypothesized that IL-6 may be a state-
dependent marker of inflammation that disappears with
a fading of symptoms. But in the other 3 studies included
in the meta-analysis by Miller et al. (2011) association
between IL-6 and symptom severity was not confirmed [2].
The results by Borovcanin et al. (2012) also failed to confirm
an increase in the level of IL-6 either during the FPE or
during the relapse of schizophrenia [11]. Therefore, further
study of the IL-6 role in schizophrenia is needed. Moreover,
elevated levels of IL-6 have been found in subjects at high
risk of psychosis. Therefore, according to the authors
of that study, cytokine can be used as a marker in the
prodromal period [12].

At the same time, several works have reported increased
levels of IL-6 in chronic schizophrenia [13]. In some of those
studies, the level of IL-6 in peripheral blood showed
a significant positive correlation with the duration of
schizophrenia [2, 8]. This prompted a hypothesis about
the effect of the therapeutic process on the secretion of
IL-6. But in the systematic review and meta-analysis of 14
studies by Upthegrove et al. (2014) [14], patients (n=570)
who had not been previously treated with antipsychotics
(APs) also showed increased IL-6 levels. At the same time,
there is evidence of a decreased IL-6 level after therapy in
patients with the first episode of schizophrenia [15]. Some
researchers, after in vitro experiments, have suggested
that cytokines (including IL-6) suppress the activity of
microglia, which may partially accompany the effects of
some APs [16], in particular clozapine, in schizophrenia
[17-19]. Khandaker et al. (2014) reported levels of IL-6
(p=0.001) and IL-13 (p=0.004) that were significantly
lower after AP treatment than before the treatment in
patients [10]. A meta-analysis by Miller et al. (2011) also
showed that the elevated level of IL-6 during an exacerbation
of psychosis and untreated FPE returns to normal after
AP treatment [2]. Finally, another recent meta-analysis
confirmed the drop in peripheral IL-6 levels in response
to AP treatment [20]. Thus, the idea that the level of IL-6



increases in schizophrenia due to AP treatment remains
unconfirmed to date.

Some studies contend that IL-6 may mediate the risk
of metabolic syndrome in patients with schizophrenia [6].
Dennison et al. (2012) showed that elevated levels of IL-6,
in particular, and the “pro-inflammatory phenotype”,
in general, in schizophrenia are closely associated with
a childhood traumatic experience [21].

A number of recent studies not related to schizophrenia
have shown that smoking increases IL-6 levels [22, 23].
But in patients with schizophrenia, this association is
unclear. Studies focused on the association between
serum IL-6 and smoking have not been published yet,
although many publications have suggested that the level
of inflammatory cytokines may be associated with stress,
smoking, and other lifestyle factors [5]. In a meta-analysis by
Goldsmith et al. (2016) [13], where smoking was considered
a confounding factor potentially affecting cytokine levels
in schizophrenia, the authors concluded that, due to the
large heterogeneity of the studies, it was premature to draw
conclusions.

The hypotheses we set out to test in this work were as
follows: the presence of an association between serum
IL-6 levels and different types of schizophrenia symptoms
and other clinical characteristics (time of onset, duration
of the disorder, etc.); treatment characteristics (generation
of APs, potency, and doses); the body mass index (BMI);
as well as smoking, childhood trauma, and demographic
factors (gender, age).

The aim of this work was to assess the levels of serum
IL-6 in patients with schizophrenia in comparison with
healthy controls, as well as to study its association with
clinical and socio-demographic factors.

METHODS

This is cross-sectional observational study.

The study was performed according to the principles of
the Helsinki Declaration of the World Medical Association.
All study participants provided a written informed consent
for participation and data processing. The study protocol
and the informed consent were approved by Local Ethics
Committee No. 1 of the of the Privolzhsky Research Medical
University (the protocol No. 15 of the meeting dated
October 26, 2020).

Inclusion criteria were as follows: confirmed diagnosis
of schizophrenia based on the Mini International
Neuropsychiatric Interview for Diagnostic and Statistical
Manual, Version 5 (M.L.N.I. for DSM-5). The shared inclusion
criteria for both groups were as follows: no prior history
of chronic somatic and neurological conditions associated
with inflammation; voluntary consent to participate in
the study; and no history of intake within a month before
inclusion of any synthetic vitamins, anti-inflammatory
drugs or antioxidants.

Exclusion criteria for the control group were as follows:
a prior history of mental illness, having undergone
psychiatric consultation during one’s lifetime, as well
as social maladjustment and substance abuse (except
for nicotine). The exclusion criteria for the entire study
cohort were a refusal to participate in the study; a history
with a severe mental pathology accompanied by altered
consciousness or a substance use disorder (except for
nicotine use); severe unstable somatic conditions that
could affect the study procedures; and chronic somatic
diseases and neurological disorders associated with
inflammation.

The average time elapsed from the first manifestation of
schizophrenia was 93.4 (119.0) months (arithmetic mean
and standard deviation, further m[c]) and 34 (15; 155)
months (median and interquartile range, further Me
[Q1; Q3]). Overall, 39 patients were recruited from daycare
departments; 70 — from the inpatient departments; and
16 — from the outpatient treatment program.

In total, 41 patients received first-generation APs;
51 — second-generation APs; 9 — third-generation APs;
22 — a combination of first- and second-generation APs;
and 2 patients did not receive APs at the time of the
evaluation.

For the purposes of the study, 125 patients with
schizophrenia and 95 healthy volunteers were randomly
selected. All participants were residents of the Nizhny
Novgorod region (European Russia). The study participants
were recruited from April 2019 to February 2022.

Venous blood was drawn in the morning hours, strictly
after fasting, from the cubital vein. Serum was used for
biochemical studies.



Quantitative determination of IL-6 was performed by
ELISA based on a three-stage “sandwich version” using
mono- and polyclonal antibodies to IL-6. At the first stage
of our analysis, the studied samples were incubated with
immobilized monoclonal antibodies. The resulting complex
interacts with human IL-6 polyclonal antibodies with
biotin. At the third stage, a conjugate with streptavidin was
added. The amount of conjugate bound to streptavidin
was determined by the intensity of the staining, which
is proportional to the content of IL-6 in the sample. The
optical density was measured spectrophotometrically at
a wavelength of 450 nm, and the reference wavelength
was 620 nm (Sunrise, Tecan spectrophotometer, Austria).
The calculation of the concentration was performed on
the basis of the calibration curve. Laboratory evaluation
was performed in the AVK-Med Centralized Laboratory,
Nizhny Novgorod, Russia.

Patients underwent a standardized examination with the
Positive and Negative Syndrome Scale (PANSS [24]), Calgary
Depression Rating Scale for Schizophrenia (CDRS [25]),
Snaith-Hamilton Pleasure Scale (SHAPS [26]), Bush-Francis
Catatonia Rating Scale (BFCRS [27]), and the Brief Assessment
of Cognition in Schizophrenia (BACS [28]). The personal and
social functioning level was also assessed using the Personal
and Social Performance scale (PSP [29]). The evaluation of
the treatment's side effects was performed using the UKU
side effect rating scale (version of “The UKUSERS-Clin" [30])
and the extrapyramidal symptoms (EPS) — using a special
section “The UKUSERS-Clin”, as well as the Simpson-Angus
scale (SAS [31]), the Abnormal Involuntary Movement
Scale (AIMS [32]), and the Barnes Akathisia Rating Scale
(BARS [33]). The Childhood Trauma Questionnaire (CTQ [34])
was used to assess early traumatic experience. Information
about the treatment received, the time of disease onset,
education, alcohol and nicotine use, and anthropometric
data (including BMI) was gathered on the basis of patient
self-reporting and the analysis of medical records.

The laboratory analysis was blind to the study group status
and the results of the clinical evaluation of the patients.
Patient evaluation was performed by 4 specially trained
raters blind to the laboratory results.

The statistical analysis was performed using Statistica
6.0. According to the Shapiro-Wilk normality test, the

distribution of variables deviated from the normal. So
nonparametric criteria were used in our statistical analysis:
the Mann-Whitney U-test (MWU-test, Z) for comparison of
2 groups, and the Kruskal-Wallis test (H) for comparison
of more than 2 groups. The data were presented in the
median and interquartile range (Me [Q1; Q3]), and the
mean value * standard deviation (mz*o). The spearman
rank coefficient (p) was used for the correlation analysis.
Quialitative variables were assessed using frequency tables
(Chi-square with Yates correction, x?). P-values less than
0.05 were considered statistically significant.

RESULTS

The sociodemographic characteristics of the sample are
presented in Table 1. As the samples of the patients and
healthy volunteers differed statistically in age, that factor
was further considered in our statistical calculations.

Variable Patients, Healthy
- volunteers, P
name n=125 -
n=95
Female/Male, X?=3.49;
abs. 62/63 60/35 X o065
weor Gay T | S et
[Min; Max] ! ' : i p=0.
BMI, kg/m? 23.85 235 7=0.23;
Me[Q1;Q3] [20.2; 27.6] [21.0; 26.3] p=0.82
Nicotine use L .
presence/ 51/74 30/65 X_‘1 .97,
p=0.16
absence, abs.
Serum IL-6 levels (pg/ml)

Variable Health MWU-

: ealt .
name Patients, vquntZers test;

n=125 - ' P
n=95

All participants: _ .
m (o); 5.6 (16.6); 2.7 (3.7); Z;%%%gg
Me [Q1; Q3] 1.5[0.7; 4.9] 0.8[0.3; 4.7] p=0-.
Women: i . 7=2.89;
Me [Q1; Q3] 1.73[0.67; 8.31] | 0.74[0.29; 4.05] p=0.0038
Men: . , 2=0.51;
Me [Q1: Q3] 1.41[0.70; 2.86] | 0.92[0.41; 6.53] p=061



Table 3. Association of IL-6 with the clinical characteristics of patients

Variable name Me [Q1; Q3] Spearman, p P
Age of disease manifestation, years (n=125) 25 [20; 32] 0.20 0.025
Daily dose of antipsychotic, chlorpromazine equivalent (n=125) 180 [100; 300] 0.073 0.42
Disease duration, months (n=125) 34[15; 156] 0.18 0.043
Positive symptoms PANSS score (n=125) 121[10; 16] 0.18 0.048
Negative symptoms PANSS score (n=125) 19 [15; 24] 0.17 0.07
General psychopathology PANSS score (n=125) 37 [31; 43] 0.19 0.038
Total symptom severity PANSS score (n=125) 69 [59; 82] 0.22 0.016
Level of personal and social functioning (PSP score) (n=125) 57 [45; 67] -0.13 0.17
Anhedonia (SHAPS score) (n=117) 21[0; 4] 0.056 0.55
Depression (CDSS score) (n=122) 31[1;7] 0.045 0.62
Adverse effects of therapy, UKU total score (n=125) 9 [6; 16] —0.018 0.84
EPS (UKU-EPS score) (n=125) 1[0; 3] —0.030 0.74
EPS (SAS score) (n=73) 0[0; O] 0.15 0.22
Dyskinesia (AIMS score) (n=73) 110; 2] 0.055 0.65
Akathisia (BARS score) (n=73) 0[0;0] 0.082 0.49
Catatonia (BFCRS score) (n=72) 0[0; 11 0.053 0.66
auditory memory 36 [26; 45] —0.31 0.00063
working memory 15[12; 18] -0.25 0.0065
motor speed 56 [46; 70] —0.027 0.77
BACS score (n=122)
verbal fluency 42 [30; 55] —0.28 0.0019
hand-eye coordination 36 [24; 50] —-0.29 0.0011
problem-solving behavior, executive functions | 16 [12; 18] -0.22 0.013
emotional abuse 91[6; 13] 0.070 0.46
Childhood trauma physical abuse 6 [5; 8] —0.034 0.72
questionnaire (CTQ | sexual abuse 5[5; 5] 0.088 0.35
score) (n=113) emotional neglect 11 [8; 15] —0.10 0.29
physical neglect 8 [6; 10] 0.0089 0.93

Note: IL-6 — interleukin-6; PANSS — Positive and Negative Syndrome Scale; PSP — Personal and Social Performance scale; SHAPS — Snaith-Hamilton
Pleasure Scale; CDSS — Calgary Depression Scale for Schizophrenia; UKU — the UKU Side Effect Rating Scale (version “The UKUSERS-Clin");

EPS — extrapyramidal symptoms; SAS — Simpson-Angus scale; AIMS — the Abnormal Involuntary Movement Scale; BARS — Barnes Akathisia Scale;
BFCRS — Bush-Francis Catatonia Rating Scale; BACS — Brief Assessment of Cognition in Schizophrenia; Me [Q1; Q3] — median and interquartile range.
There was a statistically significant association between the IL-6 levels and several PANSS scores: P2 (conceptual disorganization, p=0.31; p=0.00044),
N5 (difficulty in abstract thinking, p=0.29; p=0.0011), N6 (lack of spontaneity and flow of conversation, p=0.18; p=0.047), G8 (uncooperativeness, p=0.18;
p=0.042), G10 (disorientation, p=0.33; p=0.00019), G11 (poor attention, p=0.20; p=0.027), and G12 (lack of judgment and insight, p=0.18; p=0.044).

Comparative analysis of IL-6 levels in patients and
healthy controls

Table 2 shows that the level of IL-6 is almost twice as high
in the patients compared to the volunteers. In female
patients, the level of IL-6 was significantly higher than that
in the healthy women. In men, it was also higher, but not
as significantly. The differences in the IL-6 levels between
men and women were not significant both across the entire
studied sample (Z=-0.056; p=0.95) and separately among

patients (Z=-1.45; p=0.15) and volunteers (Z=0.85; p=0.39).
The lack of statistically significant differences in men was
probably due to the smaller number of observations in
a subgroup of healthy volunteers.

In the patients, the levels of IL-6 rather weakly correlated
with age (p=0.21; p=0.016). In the healthy volunteers,
however, this pattern was not found (p=0.029; p=0.78).
No association between IL-6 levels and the BMI or weight
was found either among the patients (p=-0.074; p=0.48
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Correlation

Subgroup characteristic Se;:‘rln 23 H; p z::)i’ndg;: el H; p between serum IL-6
pg & daily dose, p; p
Paranoid schizophrenia (n=97) 1.55[0.74; 5.83] 200 [100; 300] 0.09; 0.38
vAVft“;‘Z;;gg%rfgfsgﬁ?’;g‘;’;feg'Izo(zdjg) 1.55 [0.42; 1.89] 150 [100; 280] 0.052; 0.84
ICD-10 H=5.70; H=1.89;
diagnosis Undifferentiated schizophrenia (n=8) 0.95[0.43; 1.42] | p=0.22 | 138 [68; 264] p=0.76 | —0.095; 0.82
Simple schizophrenia (n=2) 3.36 [0.20; 6.53] 150 [70; 330] NA
Hebephrenic schizophrenia (n=1) 8.09 140 NA
Continuous (n=58) 1.54[0.82; 6.53] 240 [135; 380] 0.040; 0.77
Igszgase Episodic with progressive deficit (1=48) | 1.34[0.50; 5.60] | H=1.24; | 150 [100; 238] | H=2.01; | 0.094; 0.53
: . . p=0.54 p=0.37
course Course unce_rtaln, period of observation 1.55[0.42; 1.89] 150 [100; 280] 0.079: 0.76
too short (n=17)
less than 1 year (n=27) 1.55[0.50; 2.90] 150 [75; 250] —0.052; 0.80
Disease H=4.60; . H=3.26; .
duration 1-5 years (n=51) 1.34[0.67; 2.19] p=0.10 160 [100; 300] p=0.20 0.0061; 0.97
over 5 years (n=47) 2.42[0.74;9.22] 230[132; 380] 0.17;0.25
Age of under 30 years old (n=87) 1.52[0.70; 2.86] H=3.50: 195 [100; 350] H=1.12: 0.16; 0.15
manifestation | oyer 30 years old (n=38) 2.29[0.62; 9.22] | P=0-058 | 150[100; 250] | P=0-29 | —0 013: 0.94

and p=-0.11; p=0.26, respectively) nor among the healthy
volunteers (p=0.17; p=0.10 and p=0.16; p=0.12, respectively).
Moreover, in the patients treated with second-generation
APs (which most significantly affect the metabolic profile),
the association of IL-6 levels with BMI tended to have
a weak negative correlation: p=-0.23; p=0.068.

The association of IL-6 with the clinical characteristics of
patients is illustrated in Table 3. There was a statistically
significant association between the IL-6 levels and several
PANSS scores: P2 (conceptual disorganization, p=0.31;
p=0.00044), N5 (difficulty in abstract thinking, p=0.29;
p=0.0011), N6 (lack of spontaneity and flow of conversation,
p=0.18; p=0.047), G8 (uncooperativeness, p=0.18; p=0.042),
G10 (disorientation, p=0.33; p=0.00019), G11 (poor attention,
p=0.20; p=0.027), and G12 (lack of judgment and insight,
p=0.18; p=0.044).

Table 4 presents a comparative characteristic of the level
of serum IL-6 and daily doses of APs in patients from

various clinical groups and also shows the correlation of
IL-6 with doses in each subgroup. The highest doses of
APs were found in the paranoid type, continuous course,
and disorder duration of over 5 years (not significant);
while the serum IL-6 level was highest in patients with
a simple and hebephrenic form, with a disorder duration
of over 5 years and onset after 30 years of age (statistically
significant only in the case of onset before and after 30
years). None of the clinical subgroups showed a trend
towards a correlation between IL-6 and daily doses.

The levels of IL-6 significantly differed amongst patients
receiving different generations of APs (Table 5). According
to pairwise comparisons, the IL-6 differences between
patients treated with first- and third- generation APs
were statistically significant (Z=2.12; p=0.034); between
patients treated with first- and second-generation APs, the
differences approached the level of statistical significance
(2=1.87; p=0.061); while between patients receiving second-
and third-generation APs, they were not significant (Z=1.24;
p=0.22). The selectivity (potency for D2 receptors)' of APs was
not associated with the IL-6 levels (Table 5). Patients treated
with combinations of APs with different selectivity showed



Table 5. Serum IL-6 level in patients receiving different types of pharmacotherapies

Variable name Serum IL-6, pg/ml | H; p/Z; p
first (n=41) 1.89[1.09; 8.09]
, . second (n=51) 1.34[0.50; 2.69] .
APs' generation third (n=10) 0.86[0.16: 1.16] 6.36; 0.042
combination of 1 and 2 (n=21) 1.60[1.20; 3.11]
highly potent (n=47) 1.51[0.63; 6.53]
, Ao medium potent (n=31) 1.38[0.45; 2.03] .
Al SElEeDiy low potent (n=15) 1.41 [0.95; 4.90] el
combination of APs with different selectivity (n=30) 1.71[0.99; 7.00]
Correctors of absent (n=80) 1.34[0.62; 5.25] 0.58: 0.56
extrapyramide disorders | present (n=45) 1.85[1.17; 3.87] D
not taking APs (n=2) 6.11[0.74; 11.49] NA

Note: IL-6 — interleukin-6; IL-6 level displayed in Me [Q1; Q3] — median and interquartile range; H — Kruskal-Wallis test (in case of more than
2 groups); Z — Mann-Whitney U-test (in case of 2 groups); p — significance level of differences; AP — antipsychotic; NA — not applicable.

Table 6. Comparative characteristics of patients receiving various types of psychiatric care

A Hospitalized patients | Patients of daycare . _ .
Variable name (n=69) departments (n=39) Outpatients (n=17) | H; p
H=18.59;
Serum IL-6, pg/mL 2.15[1.34; 8.09] 0.88[0.42; 1.97] 0.91[0.41; 1.53] _
p=0.0001
H=1.51;
Age, years 33 [26; 46] 33 [24; 40] 34 [26; 39] _
p=0.47
H=0.51;
Onset age, years 26 [20; 32] 25[19; 31] 26 [22; 33] p=0.77
) ) . . H=1.05;
Disease duration,months 36 [14; 190] 28 [16; 96] 34122; 120] p=0.59
. . . . H=2.51;
Positive symptoms PANSS, score 13[10; 16] 12[9; 14] 11.5[10; 16] p=0.28
. . . . H=17.64;
Negative symptoms PANSS, score 20[17; 27] 16[12; 19] 20[17; 21.5] p=0.0001
. . . H=12.35;
General psychopathology PANSS, score 39 [34; 45] 33[28; 38] 39.5[32.5; 48] p=0.0021
) H=14.89;
Total symptom severity PANSS, score 75 [65; 87] 62 [50; 69] 73 [60.5; 84] p=0.0006
) H=2.44;
Daily dose of APs, CPE 200 [105; 380] 150 [100; 225] 176 [100; 225] p=0.30
Generation of APs used: 2235 3.
1/2/3/combination of 1-2 28/25/0/16 11/18/5/4 2/8/5/1 X_ s
. p=0.0056
(number of patients)
. . . . H=12.45;
auditory memory (BACS, score) 32 [24; 40] 40 [33; 48] 42[32.5; 51.5] p=0.0020
. . . . H=4.07;
working memory (BACS, score) 14[11; 18] 16 [13; 18] 15.5[13; 22.5] p=0.13
H=13.09;
motor speed (BACS, score) 51 [41; 64] 62 [54; 74] 70.5 [46; 80] _
p=0.0014
H=13.75;
verbal fluency (BACS, score) 36 [28; 47] 49 [37; 59] 51 [41.5; 58.5] p=0.0010
o H=29.63;
hand-eye coordination (BACS, score) 27 [19; 38] 46 [38; 52] 43.5[33; 53] p=0.0000
) ) H=11.93;
problem-solving behavior (BACS, score) 14.5[8; 18] 17 [14; 18] 18.5[15.5; 19.5] p=0.0026

Note: IL-6 — interleukin-6; data displayed in Me [Q1; Q3] — median and interquartile range; H — Kruskal-Wallis test; p — significance level of
differences; PANSS — Positive and Negative Syndrome Scale; AP — antipsychotic; CPE — chlorpromazine equivalent; BACS — Brief Assessment
of Cognition in Schizophrenia; x? — the hi-square criterion for tables.
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the highest levels of IL-6. Correctors of extrapyramidal
disorders (biperiden, amantadine, trihexyphenidyl) did
not affect IL-6 levels.

The comparative characteristics of patients receiving
various types of psychiatric care (Table 6) showed that in
hospitalized patients IL-6 levels were significantly higher
compared to inpatients (Z=4.02; p=0.000057) and outpatients
(Z=2.59; p=0.0097), while no significant differences were
observed between inpatients and outpatients (Z=0.080;
p=0.94).

Hospitalized patients more often were treated with first-
generation APs (no one received third-generation APs,
and only 25/69 received second-generation APs). Patients
treated with third-generation APs were younger than
patients treated with first-generation APs (Z=2.02; p=0.044),
and those were more often treated on an outpatient basis
and in daycare units. Therefore, it is likely that the lower
level of IL-6 in patients treated with third-generation APs
(n=10) has to do not with the treatment used, but with the
younger age and lesser severity of the disease. There were
no differencesin the IL-6 levels between patients who took
first- and second-generation APs in the hospital (Z=0.77;
p=0.44). Separately, significant association between age
and IL-6 level was confirmed in the subgroup of inpatients
(n=69): p=0.36; and p=0.0018. However, in the combined
subgroup of outpatients (n=17) and inpatients (n=39), there
was virtually no correlation between IL-6 levels and age:
p=-0.066; p=0.63.

In patients with nicotine dependence, IL-6 levels did not
differ from those of other patients (Z=0.16; p=0.88), and
they did not tend to differ (in nicotine-dependent patients,
mean IL-6 levels were lower than those in non-smokers).
In the entire studied sample, IL-6 levels also did not differ
between individuals with and without nicotine dependence
(Z=0.19; p=0.84).

DISCUSSION
Our study showed statistically significant higher levels
of serum IL-6 in patients with schizophrenia compared
with healthy volunteers. Our results were consistent with
previously published data [3-7].

Data on the IL-6 serum level association with the majority
of the studied domains of cognitive function, as well as
with the PANSS general psychopathology and total scores,

appears to indicate that this biochemical marker could be
a reflection of the severity of the schizophrenic process,
the social maladaptation, as well as disability (due to
cognitive impairment). This finding is further supported
by the specific profile of PANSS symptoms as they show
significant correlation with serum IL-6 levels (N5 — difficulty
in abstract thinking, N6 — lack of spontaneity and stilted
conversation, P2 — conceptual disorganization, G8 —
uncooperativeness, G10 — disorientation, G11 — poor
attention, G12 — lack of judgment, and insight). Our
data were consistent with previously published research
results. In Miller et al. meta-analysis (2011) IL-6 showed
correlation with symptom severity in two of five studies [2].
Khandaker et al. (2014) [10] also demonstrated that IL-6
is associated with the severity of schizophrenia symptoms.
Thus the study's results are consistent with the hypothesis
that IL-6 is a state-dependent marker of inflammation.
Moreover, we obtained data on a strong association
between the serum IL-6 level and the cognitive functions of
patients with schizophrenia. Those findings are consistent
with the results of a recently published meta-analysis of
the association of pro-inflammatory cytokines (including
IL-6) with cognitive decline in schizophrenia [35]. Thus the
heterogeneity of the clinical manifestations of schizophrenia
may be associated with immunological heterogeneity, which
finds indirect confirmation in the correlations identified in
our study. This allows us to assign patients with the most
severe symptoms of schizophrenia, especially those with
severe cognitive impairment, to the category of candidates
for targeted diagnostics of immune-inflammatory markers
and personalized correction of immune-inflammatory
dysfunctions, which requires further investigation through
longitudinal studies.

Noteworthy is the weak positive correlation of IL-6
with age only in patients, but not in healthy volunteers.
The correlation of cytokine levels with the duration of
the disease in patients is consistent with the results of
other studies in which the peripheral blood IL-6 level
had a significant, positive correlation with the duration
of schizophrenia [2, 8]. The association of IL-6 with the
duration of the disease may be indication of an increase
in the role of the immune response with the course of the
disease, which does not exclude a secondary role for this
pathogenetic process in relation to the other pathogenetic
mechanisms studied in schizophrenia. In addition, patients
with a longer duration of the disorder could hypothetically
experience an earlier onset of schizophrenia and, thus,



a greater severity of the symptoms. However, this contradicts
our data pointing to a direct IL-6 correlation with the age
of manifestation of the disease. This discrepancy may have
something to do with a later entry date into the psychiatric
care system for some patients and a longer duration of
untreated psychosis in the subgroup of patients with
a later age of manifestation of the disease.

We have not been able to find studies on the association
of IL-6 and other immunoinflammatory markers with a later
manifestation of schizophrenia. However, some studies
showed that late-onset psychoses are often secondary in
up to 60% of cases and require a more thorough differential
diagnosis and the exclusion of somatogenic causes for the
psychosis, also using autoimmune panels [36, 37].

More pronounced differences in the level of IL-6 between
patients and volunteers in women compared with men were
consistent with data on a higher incidence of autoimmune
encephalitis in women [38]. Anti-NMDA receptor encephalitis
can phenotypically manifest as a symptomatic psychosis that
meets the diagnostic criteria for schizophrenia; according
to a systematic review by Al-Diwani et al. (2019) 32% of
cases of NMDAR-antibody encephalitis are associated with
ovarian teratoma [38, 39]. Thus, the gender differences in
immuno-inflammatory disruptions in schizophrenia may
be of interest for further study.

The association of serum IL-6 levels with smoking,
identified in a pilot study [40], was not confirmed in this
work. The association of IL-6 levels with different EPS
subtypes obtained in the same pilot study [40] was also
not confirmed in this work.

The differences in the IL-6 levels of patients receiving
antipsychotics of different generations merit close
attention. Patients who received first-generation APs, as
well as combinations of APs of different generations, had
a significantly higher level of IL-6 (Table 5). However, as
shown in Table 6, inpatients received them significantly
more often, therefore, they also had more pronounced
symptoms that were associated with the level of IL-6. At the
same time, within the subgroup of inpatients, there were
no differences in the level of IL-6 between patients treated
with first- and second-generation APs. In addition, there
was no association between IL-6 levels and AP doses in
CPE. We can assume that the therapy applied does not
have a significant effect on the level of serum IL-6, the
latter being more closely associated with the symptoms of
the disease and cognitive functions. This is consistent with
data obtained earlier by other researchers [2,10, 14, 15].

Fang et al. (2019) obtained data on the association
of IL-6 levels with the metabolic syndrome in patients
treated with second-generation AP [6]. According to them,
this association may be due to the fact that second-
generation APs activate the pro-inflammatory molecular
mechanisms involved in the metabolic syndrome
pathology. This hypothesis was also not confirmed in
our study. There was a tendency to a weak negative
correlation between the level of IL-6 and BMI in patients
treated with second-generation APs. This may be due to
the use of different drugs within the second-generation
APs group, which requires additional analysis. Patients in
our sample who received the most BMI-affecting drugs
(clozapine n=11, olanzapine n=18) had a lower BMI and
IL-6 than other patients (not significantly). That could be
due to recent prescription of these drugs (which was
not evaluated), as well as to the personalized selection
of therapy (considering the initial data on BMI and the
exclusion of clozapine and olanzapine use in the risk
group with an initially high BMI). Given that IL-6 in patients
treated with clozapine was lower than in the other patients
in our sample (not significantly), and in alignment with
data in the literature [15-17], and considering the data
in a large body of studies pointing to a decrease in the
level of IL-6 during AP treatment [2, 10], further study into
the effects of AP on the immune-inflammatory profile is
called for.

Strengths of the study: In-depth phenotyping of patients
was conducted using standardized validated psychometric
instruments and laboratory studies were blind to the
participant group, and clinical examination was blind to
laboratory results.

Limitations of the study: A cross-sectional design did not
allow one to draw conclusions on any causal relationship
between IL-6 and clinical characteristics. The duration of
AP intake before inclusion was not analyzed in patients,
which may have Interfered with the analysis of the APs
effect on the IL-6 levels.

The severity of schizophrenia symptoms, especially
cognitive symptoms, a late-onset of the disorder, and the
female gender can serve as clues in targeted diagnostics
and personalized approach to the mitigation of disruptions
caused by immune inflammations. This requires a more
thorough differential diagnosis and the exclusion of
somatogenic causes of psychosis.



CONCLUSION

Our study highlights an association between serum IL-6
levels and schizophrenia, patient age, duration of the
disease and a later onset, various clinical variables in
schizophrenia patients (cognitive impairment, severity of
the PANSS general psychopathology subscale, as well as the
total PANSS score). Considering that IL-6 is associated with
awide range of symptoms that are poorly controlled by APs
and affect the daily activities of patients, this biochemical
marker needs to be considered for association with an
unfavorable course of schizophrenia, which requires further
prospective studies. The results obtained here point to the
pressing need for further investigation of inflammatory
markers among patients with schizophrenia in order to
isolate the data with a bearing on their causality in the
disease’s pathogenesis.
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ABSTRACT

Physicians hold the belief that the treatment outcomes and the treatment strategy they eventually
adopt is largely determined by the differences in medications. Despite numerous studies focusing on the decision-
making processes of psychiatrists, including the choice of antipsychotics when prescribing pharmacotherapy, the impact
of therapeutic drug profiling on physicians’ decision-making remains poorly comprehended.

The aim of this study is to assess the quantitative differences in perceptions of antipsychotics by psychiatrists
using cariprazine and risperidone as examples.

Atotal of 79 psychiatrists were interviewed anonymously in St. Petersburg, Russia. The physicians documented
the clinical advantages they perceived drugs to possess relative to one another, following a predetermined principle:
A >B, A=B, A <B (2-AC protocol). The comparison is based on eleven parameters that assess the effectiveness and
safety of cariprazine or risperidone. It has been hypothesized that the pattern of responses (qualitative difference)
and the degree of preference for each drug (quantitative difference) may not align with the data in the original
meta-analyses.

The perception parameter exhibited a greater difference than anticipated (6 — 0.889), while the threshold
for differentiating between the drugs was lower (t — 1.001). The response pattern only aligned with theory by 44.37%.
The dispersion of responses was associated with the length of work experience.

The perceived difference between the drugs significantly deviates from the theoretical data, both in
terms of strength of perception and pattern (quantitative and qualitative differences).

AHHOTAUL WA

Bpal-ll/l NPMNAEPXNBAKOTCA MHEHWA, YTO pPe3yNnbTaTbl NeYEHNA N CTpaTernd nevyeHnms, KoOTopyro OHU
B KOHEYHOM 1TOre NpuHMMaroT, B 3HAUUTENbHOW CTEMNEHN OnpeAenarnTca pasnnynaMm B neKkapCTBeHHbIX NpenapaTtax.
HECMOTpﬂ Ha MHOrovncieHHble nccnefoBaHMA, MOCBALLEHHbIE npoueccaM NPpUHATUA pELIJEHI/II7I ncnxmatpamu, B TOM



yncne BbIbOpY aHTUMCUXOTUKOB NPU Ha3HavYeHUM papMakoTepanum, BANSHE TepaneBTUYeCcKoro npoduanpoBaHuns
npenapaToB Ha NPUHATME peLLeHWi BpavyaMu OCTAaeTCH Malon3y4eHHbIM.

Llenb gaHHOro ncciefoBaHs — OLEHUTb KOIMYECTBEHHbIE Pa3nymsa B BOCMIPUATAN aHTUMCUXOTUKOB
ncvMxmaTpamm Ha NpuMepe KapunpasnHa 1 pucnepraoHa.

Onpocunn 79 Bpadeli-ncnxmatpos B CaHKT-NeTepbypre (Poccms) C MOMOLLbHO C1IEeNOro OnpocHMKa. Bpaun
brKCMpoBanM KIMHMYEeCKMEe MPenMYLLLECTBA, KOTOPbLIMU, MO X MHEHWIO, 06/1aZat0T Npenapatbl Mo CPaBHEHWUIO APy
C Apyrom, ciesys 3apaHee onpegeneHHomy npuHumny: A >B, A=B, A <B (npoTokon 2-AC). CpaBHeHWe NpoBOAMIOCE MO
OAMHHAALATV NapamMeTpam, OLleHNBaKOLLMM 3P PeKTUBHOCTb 1 6e@30MacHOCTb KapunpasunHa nan pucnepraoHa. beina
Bbl4BMHYTA r1noTesa, YTo NaTTepH OTBETOB (KaveCTBeHHble Pa3NYns) U CTeNeHb NpeanoyTeHns KaXaoro npenapaTa

(konnyecTBeHHbIE pa3fIVIl-II/Iﬂ) MOTyT He coBNaAatb C JaHHbIM OPUTUHAIbHbIX ME€TaaHaIn30B.

MapameTp BOCMPUATUS MoKa3an 60/bLUY pasHULYy, YeM npegnonaranocs (6 — 0,889), B To Bpems

KaK nopor pasnnyeHuns npenapaTos oka3sancs Huxe (T — 1,001). MaTTepH 0TBETOB COOTBETCTBOBA/ TEOPETNYECKOMY

TONbKO Ha 44,37%. Pa3bpoc 0TBETOB 6bIN CBA3aH CO CTaxXeM paboTbl.

BOCHpVIHVIMaeMbIe pasnnymna Mmexay npenapataMu 3Ha4nNTeNIbHO OTK/IOHAKOTCA OT TEOPETUYECKMX

AaHHbIX KaK Mo cnie BOCNPUATUA, TakK U MO NaTTepHy (KkonnyecTBeHHbIe U KayeCTBEHHble pa3m/|twm).

INTRODUCTION
Schizophrenia is a severe mental disorder, the burden
of which is growing worldwide [1]. The prescription of
antipsychotic therapy is the primary medical intervention
for this disorder [2]. Antipsychotics are traditionally divided
into first- and second-generation ones. A unifying feature
of first-generation antipsychotics is direct blockage of D2
dopamine receptors [3]. The discovery of clozapine and
attempts to replicate its unique receptor profile led to the
second generation of antipsychotics [4]. Second-generation
antipsychotics have a high affinity for other receptors,
such as serotonin 5-HT2A, histamine H1, and others [4-6].
A subgroup of antipsychotics, the main feature of which
is partial agonism to D2/D3 receptors (third generation),
has been recently separated from second-generation ones
[3, 4, 6]. At the time of writing, aripiprazole, brexpiprazole,
and cariprazine are recognized to have this property.
The choice of a particular antipsychotic for treatment
is a multidimensional undertaking, because not only the
manifestations of the disease and comorbidities have
to be considered, but the pharmacological profile of the
drugs as well [7]. There is a large number of drugs, each of
which is characterized by its profile of therapeutic activity

and safety [5, 8]. An unambiguous recommendation of
a specific name, clozapine, is justified only in the case
of resistant forms of schizophrenia [9]. There is also no
consensus in the current clinical guidelines on the choice
of the generation of antipsychotics [5, 10]. In summary,
there are no hard-and-fast rules when it comes to choosing
a particular drug for the treatment of schizophrenia [11].

Yet, in practice, physicians regularly make the decision
to prescribe a specific drug. That choice is thought to be
driven by two main criteria: the probability that the drug
will be effective in treating the disease (efficacy), and
the probability that side effects will not occur as a result
of the use of the drug (safety) [12-14]. Two factors have
a direct impact on the decision-making process in the
clinical context: “factor one”, which is intuitive, automatic,
based on experience and affect, and “factor two”, which
is analytical, slow, verbal, and logical [15, 16]. To date,
the important role of unconscious factors (“factor one”)
in clinical decision-making has been demonstrated [16].
For instance, the “belief” in the efficacy and safety of
second-generation antipsychotics is a stronger argument
in favor of prescribing a drug than the data rebutting
it [13]. The choice of which generation of antipsychotics



to use is influenced by a physician’s practice [17, 18], which
indirectly confirms the role of experience in the decision-
making process. Thus, in addition to efficacy and safety,
medical decision-making is influenced by a variety of
factors, such as cognitive errors [19].

Despite the large body of existing research, there is still
a need for further study into the decision-making process.
We could not find any research that assesses the quantitative
differences in drug perception, and this has been the
reason behind our decision to undertake the present study.
We have anticipated that the perceptions of psychiatrists
would not align with the reference differences between
drugs known from meta-analyses. Preference would,
as a matter of course, be given to a drug with a long
history of use; i.e., risperidone. To test this hypothesis,
statistical theories were formulated: (a) the structure
of the responses fully aligns with the structure of initial
differences between drugs, and (b) the parameters of
a quantitative assessment of perception and the decision-
making process match the initial data. The rejection of
these statistical hypotheses would be confirmation of our
research hypotheses.

METHODS

The object of the study is the subjective evaluations of

psychiatrists working in the public health care system

regarding the choice of antipsychotics. The questionnaires

were distributed to psychiatrists of the state system.

The requirements for completing the questionnaire are

as follows:

1. Avalid credential that confers the right to provide
medical care in the field of psychiatry;

2. Experience in using cariprazine for the treatment of
schizophrenia — more than 5 treated patients;

3. Experience in using risperidone for the treatment of
schizophrenia — more than 5 treated patients.

The return of a completed questionnaire has been viewed

as confirmation of consent to participate in the study.

A quota sampling strategy was used to recruit participants
to the study. In each state health care center (3 psychiatric
hospitals, 2 psychiatric hospitals with an out-patient unit,
10 psychoneurological out-patient clinics), psychiatrists
were invited to fill out a blind questionnaire. The place of
practice (outpatient clinic, day hospital, 24-hour hospital)

was a quota characteristic. An equal number of two versions
of the questionnaire was assumed for each quota.

Since the survey did not require any information from
the participants, the study did not need an ethics review.
The participants were assured that every attempt would be
made to ensure that their responses to the questionnaire
remained confidential. Administrative coercion was excluded
in the sampling process. The return of an anonymized
questionnaire was considered to be indicative of informed
consent. These considerations are in keeping with the
ethical principles set out in the Helsinki Declaration.

Where an object’s properties can be described using an
interval value system, the difference on the measurement
scale provides a quantitative measure of the difference. This
approach is inappropriate for cases where measurement
tools are unavailable or reliant on a value judgment system.
Violation of the equidistant principle can result in inaccurate
assessment of classical measures such as total score and
arithmetic mean and hinder the use of statistical models
like linear regression and analysis of variance [20]. For
this category of data, ordinal regression is the appropriate
approach [21]. The detailed rating model is presented in
the Appendix A (in the Supplementary).

The described methodology utilizes classical sensometric
protocol of 2-Alternative Forced Choice, with the option
of “No difference” (2-AC protocol) [22]. This protocol is
commonly employed to determine product preference.
In this particular study, we sought to evaluate psychiatrists’
perception of a drug’s specific attribute severity, based on
their individual professional experience.

The drugs risperidone and cariprazine have been chosen for
comparison. Risperidone is the oldest second-generation
antipsychotic [4]. At one point, experts regarded it as the
drug of choice for the treatment of schizophrenia [23].
Risperidone is the most commonly prescribed medication
[13], and this is also true in Saint Petersburg, as shown in
the current study [24]. In addition to the recognition and
wide popularity of risperidone, that choice has influenced
its use as a comparison drug in studies of cariprazine
[25-27].

Cariprazine is a new antipsychotic being a partial agonist
of D3/D2 dopamine receptors that predominantly effects
D3 receptors. The drug was created based on several



assumptions: affinity for the D2 receptor is mandatory,
and that partial agonism or antagonism to D3 receptors
can improve cognitive functions and reduce the risk of
catalepsy. In addition, the drug is believed to have a greater
affinity for D3 receptors [28]. Cariprazine is effective against
the core symptoms of schizophrenia, including the first
psychotic episode, and it has good tolerability [29-31].
There is evidence that Cariprazine is highly effective in
patients who display predominantly negative symptoms
[25-27, 32].

The meta-analyses by Pillinger et al. [33] and Huhn
et al. [8] were used to create a drug comparison model.
All network analyses served as a basis: overall change in
symptoms, all-cause discontinuation, positive symptoms,
negative symptoms, depressive symptoms, weight gain, use
of antiparkinsonian drugs, akathisia, increased prolactin
levels, QT interval prolongation, sedation, anticholinergic
side effects [8], increase in total cholesterol, low-density
(LDL) and high-density (HDL) lipoproteins, triglycerides, and
glucose [33]. The use of the surface under the cumulative
ranking curve allowed us to identify three superiority
positions for risperidone, ten comparable positions, and four
cariprazine superiority positions (3 - 10 - 4). This distribution
of the results is described by the theoretical parameters
6 0.147 and t 1.167. For identifying the calculated figures,
928 responses are required (power — 80%, confidence
probability — 95%).

To simplify our study, we analysed the positions under
consideration to determine if any could be excluded.

Parameter

“+" Positive symptoms (SMD)
“+" Negative symptoms (SMD)
“+" Depressive symptoms (SMD)
“~" Weight gain (kg)

“=" Akathisia (RR)

“~" Prolactin elevation (ng/ml)
“=" QT interval prolongation (ms)
“~" Sedation (RR)

“~" Anticholinergic effects (RR)
“~" Cholesterol (SMD)

"-" Glucose (SMD)

Average value [95% ClI]

-0.30 [-0.46; -0.15]
-0.04 [-0.17; 0.08]
0.14[-0.15; 0.43]
0.71 [-0.09; 1.51]
0.79[0.50; 1.37]
41.17 [34.63; 47.74]
6.22[1.58; 11.01]
1.79[1.14; 3.23]
0.91 [0.56; 1.54]
0.15[-0.02; 0.31]
-0.18 [-0.50; 0.14]

The first excluded characteristic was a general change in
symptoms. Usually, the total score is calculated as a sum
of subscales. As there are distinct sources of data on the
negative and positive symptoms, it becomes unnecessary to
incorporate the overall score into the analysis. The exclusion
of all-cause discontinuation is related to the inability
to conduct an evaluation in clinical practice. The need
for antiparkinsonian therapy does not fully reflect the
assessment of the occurrence of parkinsonism; so, it has
been excluded. Exclusion of two positive characteristics
for risperidone and one neutral characteristic resulted
in an excessive optimistic difference between the drugs
(1-9-4,6—0.636, T — 1.436, 54 observations).

Furthermore HDL, LDL, and triglycerides have not been
included in the experiment for the following reasons: total
cholesterol is a composite of lipoproteins and provides the
best standardization in laboratory testing compared to
other lipids and lipoproteins [34]. Since total cholesterol
is a composite of lipoproteins, replacing the indicator
to simplify the model is warranted. Replacing several
parameters with one common variable is a means to simplify
the model. In particular, the exclusion of the laboratory
measure of LDL, for which cariprazine is shown to be
beneficial, is a way to partially balance out the exclusion
of the two positive characteristics of risperidone. Thus,
for identifying the difference between the answers in the
sequence “Risperidone” — “No difference” — “Cariprazine”
(1 -7 -3), 79 questionnaires have been required (6 —
0.517, T —1.372).

Advantage per meta-analysis
Risperidone
No difference
No difference
No difference
No difference
Cariprazine
Cariprazine
Cariprazine
No difference
No difference

No difference



In addition to the quantitative differences between
the drugs (parameters & and 1), qualitative differences
in perception can captured. Quantitative differences
do not reflect the conformity of the responses to the
initial therapeutic profile of the drugs. Therefore, the
qualitative dimension of the perception is assessed by
the proportion of the respondents’ answers matching
the original perceived advantages. Table 1 presents the
number of included parameters and the decisions made
for each drug's property in the meta-analyses.

The introductory part of the questionnaire included
questions regarding the length of service, place of work
(outpatient service, day hospital, 24-hour inpatient hospital),
prescription of the drugs, and the number of treated
patients. The first question of the main part concerned
the immediate choice between cariprazine and risperidone
in as uncertain circumstances as possible. The second
question asked the respondent to compare in pairs the
three factors that are most important in prescribing the
drugs: the accessibility and availability of discounted drug
coverage, the efficacy of the drug, and the side effect profile.
Since these two questions are the subject of a separate
analysis, they are not used in this paper.

The third portion of the questionnaire included questions
related to the comparison of the drugs based on selected
variables from the meta-analysis. The questions began with:
“According to your experience and clinical practice, choose the
drug that in your opinion...". The third portion is divided into
three subgroups of parameters reflecting the therapeutic
effect, side effects, and changes in objective parameters.
Since some of the questions reflect the worst characteristic
(for example, weight gain), reverse order for calculations
is used, but the evaluated categories remain the same. To
counteract the effects of consistency, all questionnaires
are divided into two versions. In questions 1 and 3 of the
first version, the list of answers began with cariprazine;
and in the second — with risperidone. In question 2,

the sequence of comparison pairs is mirrored in each of
the versions. This approach meets the requirements of
the 2-AC protocol [35]. Appendix B (in the Supplementary)
provides an example of the questionnaire that is offered
for completion.

Absolute values and prevalence, n (%), were used to
describe categorical variables. Variables with a continuous
distribution were described by a mean (M). When necessary,
95% confidence intervals for the calculated parameters
(Iwr; upr) were provided. The minimum and maximum
values (| min;max|) were also calculated.

The planned number of respondents was calculated
using the twoACpwr function, and the discrimination
parameters were calculated using the twoAC function®. For
repeated measures, the number of responses required
was equated to the number of questionnaires required.
The description of the 2-AC protocol and its technical
implementation are provided by the developer of the
sensR library [22]. Alignment of the response pattern
with the results of the meta-analysis has been verified
using the opa library? which was designed to make sure
that the observed response structure corresponds to
a hypothetical distribution [36]. The percentage of correct
classifications (PCC) and the coefficient of randomness
of the result (c-value) were calculated. To determine
the relative difference in the responses [37], calculation
of a multinomial distribution with a 95% confidence
interval using the function MultinomCl was employed®.
The relationship between variables was estimated
by ordinal regression®. The optimal model was chosen
according to the lowest Akaike's criteria (AIC). The strength
of association between variables was represented as an
odds ratio and a 95% confidence interval (OR [lwr; upr]).
All calculations were performed in the Rv4.2.3 programming
language®.



Parameter

“+" Positive symptoms
“+" Negative symptoms
“+" Depressive symptoms
“—" Akathisia

“~" Anticholinergic
symptoms

“~" Sedation

“~" Weight gain

“=" QT extension

“~" Increase in prolactin
“=" Increase in glucose

“="Increase in cholesterol

Risperidone
(proportion, [95% CI])

0.57 (0.43; 0.72), n=45
0.01 (0.00; 0.06), n=1
0.04 (0.00; 0.16), n=3

0.32(0.16; 0.48), n=25
0.03 (0.00; 0.16), n=2

0.00 (0.00; 0.11), n=0
0.01(0.00; 0.11), n=1
0.00 (0.00; 0.09), n=0
0.00 (0.00; 0.11), n=0
0.01 (0.00; 0.13), n=1

0.00 (0.00; 0.10), n=0

No difference
(proportion, [95% CI])

0.42(0.28; 0.57), n=33
0.05 (0.00; 0.10), n=4
0.24 (0.13; 0.36), n=19

0.42 (0.27; 0.58), n=33
0.70 (0.58; 0.83), n=55

0.23(0.13; 0.34), n=18
0.16 (0.08; 0.26), n=13
0.86 (0.78; 0.95), n=68
0.23(0.13; 0.34), n=18
0.76 (0.66; 0.88), n=60

0.82(0.73; 0.92), n=65

Cariprazine
(proportion, [95% CI])

0.01(0.00; 0.17), n=1
0.94 (0.89; 0.99), n=74
0.72(0.61; 0.84), n=57

0.27 (0.11; 0.43), n=21
0.28 (0.16; 0.41), n=22

0.77 (0.67; 0.88), n=61
0.82(0.73; 0.92), n=65
0.14 (0.06; 0.23), n=11
0.77 (0.67; 0.88), n=61
0.23(0.13; 0.35), n=18

0.18(0.09; 0.28), n=14

Advantage by
meta-analysis

Risperidone
No difference
No difference

No difference
No difference

Cariprazine
No difference
Cariprazine
Cariprazine
No difference

No difference

Advantage by
survey results

Risperidone
Cariprazine
Cariprazine

No difference
No difference

Cariprazine
Cariprazine
No difference
Cariprazine
No difference

No difference

RESULTS

Atotal of 79 psychiatrists were interviewed anonymously.
The psychiatrists had an average experience of 11.0(9.4,12.7)
years in the specialty, with a minimum of 2 years; and
a maximum of 40 years. Cariprazine was used for a period
of 5 to 48 months, whereas risperidone was used for
11 to 264 months. The number of patients treated with
cariprazine was subjectively assessed to be 10.5 (8.6, 12.5),
while the same figure for risperidone was 360.1(95.3, 624.9).
The distribution of physicians according to their practice
setting was as follows: outpatient clinic — 34.1%; day
hospital — 32.9%; and 24-hour hospital — 32.9%.

Table 2 displays the distribution of responses regarding
the clinical difference between the drugs. When analyzing
whether the pattern of respondents’ answers matched
the hypothesis behind the model, only 44.37% (c <0.001)
matched the hypothesis.

Upon analysis of the response profile, it was found that
most respondents viewed risperidone (0.57[0.43; 0.72]) as
superior in terms of efficacy towards positive symptomes.
However, this did not differ from the proportion of those
who reported a comparable antipsychotic effect between
the drugs (0.42[0.28; 0.57]). The advantage of cariprazine
was overwhelmingly noted regarding its impact on
negative (0.94[0.89; 0.99]) and depressive (0.72 [0.67; 0.84])
symptoms. Cariprazine was also rated as safer than

risperidone as relates to the risk of the following side
effects: sedation (0.77 [0.67; 0.88]), weight gain (0.82
[0.73; 0.92]), and increase in prolactin (0.77 [0.67; 0.88]).
The risk of anticholinergic side effects (0.70 [0.58; 0.83]),
QT interval prolongation (0.86 [0.78; 0.95]), increased
glucose (0.76 [0.66; 0.88]), and cholesterolemia (0.82
[0.73; 0.92]) was rated as comparable between the
drugs. Most respondents rated the risk of akathisia as
comparable (0.42[0.27; 0.58]), but this was not unlike the
proportion of those who considered cariprazine safer
(0.27 [0.11; 0.43]).

When calculating the parameters of perception, the results
showed that & was 0.889 (0.774, 1.004) and t was 1.001.
The discrimination index obtained was higher than the
calculated one, their confidence intervals not overlapping
(the prior value being 0.517 [0.404, 0.630]). The boundary
of the “No difference” category was lower than the
calculated one (prior t being 1.372). The results suggest
a statistically significant difference between the hypothesis
and empirical data.

Figure 1illustrates the difference between hypothetical
and empirical parameters.

In addition, the hypothesis of the impact of the length
of service on the perception of the differences between
the drugs was tested. Adding age as a covariate improved
the model's performance (AIC 1622.97 vs. 1624.94).
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Figure 1. Standardized distribution of the differences between the drugs.

The length of service parameter exceeded the classical
threshold of statistical significance (0.01 [0.00; 0.02],
p=0.047). There was also a correction of the & parameter
towards a slight decrease (0.725). Figure 2 shows
that the probability of choosing cariprazine increases
with an increase in the length of experience, while the
proportion of responses “No difference” and “Risperidone”
drops. There was no correlation identified between the
correspondence of the hypothetical pattern responses
from individual participants and their length of work

experience (p=0.870).

DISCUSSION

The aim of this study was to assess the quantitative
differences in psychiatrists’ perceptions of the efficacy
and safety of various antipsychotics. The 2-AC protocol
was used to quantify the difference in perceptions and
compare it with a reference difference. The meta-analyses
were used as a reference, and the reference values of the
discrimination and decision-making parameters were
calculated: 6 — 0.517, T — 1.372. Based on questionnaire
data, the parameters had the following values: 6 — 0.889,
T — 1.001. The qualitative aspect of the perception was
also evaluated. The complete agreement of the response
structure with the data from the meta-analyses is equivalent
to 100% PCC. The observed value of 44.37% indicates

a disagreement between the perception structure of
psychiatrists and the objective data. Thus, the first part
of the hypothesis of the study was confirmed. Regarding
the perception bias in favor of risperidone, the hypothesis
was not confirmed.

Every day physicians make decisions, the consequences of
which affect the lives of patients and society as a whole [38].
Even in the face of considerable uncertainty, the physician
is in a position to anticipate consequences and come up
with solutions. The cost of this ability is cognitive distortions
and errors that can negatively affect the final result [19]. For
this reason, it is necessary to implement decision-support
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Figure 2. Probability of response depending on the length
of service as a psychiatrist.
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systems, the task of which is to minimize the number of
erroneous decisions [12]. How such a system functions
depends on the input information and algorithms provided
by the developers. For example, it is easy to implement
a drug selection protocol for the treatment of delirium with
an extrapolation of the QT interval [39]. It is much harder
to objectify the rating of antipsychotics [40].

The creation of the Personal Antipsychotic Choice Index
[40] has been one attempt to generate such a ranking
system based on therapeutic activity profiles in drug trials
by expert evaluation. Direct ranking based on numerical
characteristics has been performed only in large meta-
analyses [8, 33]. However, these studies do not take
into account the perception of therapeutic efficacy from
both physicians and patients. Patients have been known
to prefer drugs that result in less fatigue and memory
problems [41]. The studies also uncovered a difference
in the way doctors and patients choose drugs [42], which
we believe is related to the perception of the disease itself
and one's idea about how to manage it.

The perception of the therapeutic properties of drugs
is a specific case of this general problem. Both assumptions
and decisions depend on background information. This
is illustrated in this case study. The authors of the meta-
analysis [8] intentionally have excluded studies on the
therapeutic effects on patients with predominant or
prominent negative symptoms, since that issue is the
subject of a separate study [43]. For this reason, the initial
hypothesis assumed no difference between risperidone
and cariprazine in terms of effectiveness as relates to
negative symptoms. However, a significant difference in the
perception of clinicians is obvious as concerns cariprazine
and risperidone with respect to their effect on negative
symptomatology, since there was no specific subgrouping
of patients in practice.

For depressive symptoms, the situation is probably
similar. The expected difference between cariprazine
and risperidone in terms of their effect on depressive
symptoms is insignificant (0.14 [-0.15; 0.43]) [8], although
in practice this effect is perceived as strong. The result
can be explained by the fact that the overall score is the
result of a number of factors. For example, it is difficult to
distinguish between negative symptoms and symptoms
of depression [44, 45]; so, it cannot be excluded that the
antidepressant effect reflected in the physicians' experience
might be due to a change in the severity of the negative
symptoms. It should be noted that the original data relate

only to depressive symptoms within a psychotic episode,
whereas depression in schizophrenia is a more complex
condition [46].

This may also explain the difference in QT interval
estimates and weight gain rather than actual clinical
effects. A QT interval shortening of -1.45 (-6.20; 3.20) ms
is known to occur regarding cariprazine in comparison
with placebo, whereas an increase in the interval by
4.77 (2.68; 6.87) ms has been proven for risperidone [8].
However, these results indicate a statistical difference
that may not coincide with the practical significance [47].
In our opinion, if physicians had not noticed the critical
complications that accompanied the drugs, they might
not have noticed any difference between cariprazine and
risperidone (despite the fact that cariprazine is safer as
relates to this parameter). Strangely enough, a similar
structure of differences regarding weight gain has been
perceived differently. On cariprazine, the average increase
in body weight is less than one kilogram (0.73 [-0.06;
1.52]), which is comparable to the placebo. Risperidone,
as has been shown, can increase body weight by more
than a kilogram (1.44 [1.05; 1.83]). It would seem that the
conclusion should be identical as when assessing cardiac
activity, but weight gain worries patients [41, 42] and they
are more likely to insist on this problem in their complaints.
On the other hand, physicians are also concerned about the
risk of weight gain in patients [42]. This may explain why
the statistically insignificant difference between cariprazine
and risperidone (0.71 [-0.09; 1.51], kg) is a perception of
the superiority of cariprazine.

Finally, an explanation is needed regarding the effect of the
length of experience of the physicians on the discrimination
index. We anticipate that a lengthier service has to increase
the number of “Risperidone” responses. This conviction
is based on the preference for first-generation antipsychotics
by physicians with more experience [17, 18]. In a similarly
way, an “older” drug like risperidone would have been
perceived as preferable, but that assumption has not been
confirmed. In our opinion, the evaluation of efficacy and
safety does not align with the decision about the choice
of a drug. Further research is needed to understand how
and why the length of experience affects the perception
of the differences between drugs.

The first limitation relates to the subjective choice of the
initial parameters in creating the model. The model was



based on the results of two network meta-analyses and
does not include all the therapeutic properties of the
drugs. In addition, when simplifying the study model, it
proves impossible to evenly exclude the advantages of
the drugs. Therefore, the set of tested variables cannot be
upheld as perfectly balanced. The second limitation has
to do with location. All the physicians in the study have
practiced in public institutions in Saint Petersburg, Russia.
We believe that in other cities and regions of Russia, the
results might be different. Thirdly, the results cannot be
considered as a guide to a particular set of actions in
clinical practice. Fourth, it would be misguided to judge
the therapeutic properties of the drugs from these results,
as the aim of the study was to assess the perceptions of
mental health practitioners, not to evaluate the drugs as
used in clinical practice.

CONCLUSION

To the best of our knowledge, the current study is the first
to parameterize safety and efficacy characteristics using
the sensometric theory. For the first time, a quantitative
difference in the perception of the therapeutic properties
of antipsychotics has been uncovered using cariprazine
and risperidone as examples. Clinicians routinely perceive
differences between drugs, and these differences are
starker than expected. The pattern of perceived differences
is not fully consistent with the results of clinical trials.
This result can be considered when updating clinical
guidelines and further developing decision-support
systems.
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ABSTRACT

Cogpnitive impulsivity manifesting in impaired inhibitory control and decision-making impulsivity
is observed both in alcohol-dependent and substance-dependent individuals and may affect the ability to maintain
long-term (persistent) remission.

To evaluate the effects of cognitive parameters of impulsivity on the duration of remission in alcohol-dependent
patients.

The study included 83 patients with alcohol dependence and 51 mentally healthy study subjects as the
control group. The distribution of patients by duration of remission was based on the DSM-5 criteria. Patients were
divided into two groups according to the duration of their most recent remission: patients with early remission (n=48)
and patients with sustained remission (n=35). Impulsivity was assessed using the Go/No-Go task, which included
a response inhibition component (inhibitory control). Choice impulsivity was assessed using two cognitive tests that
encompass its separate components: decision-making under risk (Cambridge Gambling Task, CGT), and decision making
under uncertainty (lowa Gambling Task, IGT).

The study groups (patients and the controls) differed significantly in all domains of impulsivity: decision making
under risk [GT: decision making quality (H(2, N=134)=30.233, p <0.001) and decision-making time (H(2, N=134)=18.433,
p <0.001)] and decision making under uncertainty [IGT: selecting cards from “losing” decks (H(2, N=134)=9.291, p=0.009)].
The group of patients with sustained alcohol remission was characterized by longer decision times in CGT compared
to the group of patients with early remission (z=2.398, p=0.049). Decision quality in CGT (z=0.673, p=0.999) and IGT
scores (z=1.202, p=0.687) were not statistically significantly different between the groups of patients with sustained
and early remission from alcohol dependence. The assessment of impulsive actions showed that the study groups
were significantly different in terms of their ability to suppress their dominant behavioral response when performing
the GNG task [false presses when seeing the “No-Go” signal (H(2, N=134)=28.851, p <0.001)]. The group of patients in
sustained remission from alcohol dependence was characterized by better suppression of the behavioral response
to the “No-Go”" signal relative to the patients in early remission [H(2, N=134)=2.743, p=0.044)]. The regression analysis
showed that the decision-making quality (t=2.507, p=0.049) and decision-making time (t=3.237, p=0.031) and the number
of false presses when seeing the “No-Go" signal in the GNC task had a statistically significant impact on the duration
of remission (t=3.091, p=0.043).



The results of this study indicate that impaired decision-making processes and the ability to inhibit
the dominant behavioral response have a significant impact on the ability of alcohol-dependent patients to maintain
long-term remission.

AHHOTALNA

KOorHUTVBHasa MAYNbCUBHOCTb, MPOSABASOLLASACSH B UMMY/IbCUBHOCTY MPUHSATAS peLLUeHNA 1 HapyLLeHUN
WHIMOUTOPHOIO KOHTPOAS, OTMEYaeTcs KakK Y AL, CKAOHHBIX K 310ynoTpebneHnto ankoronem, Tak u y 60abHbIX
C 3aBMCMMOCTLHO OT askorofifl U ApYrnx NCUXO0AKTUBHbBIX BELLECTB, M MOXET B/IMATbL Ha CNOCOBHOCTb MNOAAepXMBaTb
ANNTENbHYHO (CTOMKYH) PEMUCCUIO.

OueHNTb BAUSIHME KOTHUTUBHbIX rokasarenew MMNYNbCNBHOCTU Ha MPOAO/DKUTENIbBHOCTb PEMUNCCNN 60/1bHbIX
aIKOr0JIbHOW 3aBMCUMOCTbHO.

B nccnegoBaHmm NpyHANKM yyacTne 83 naLyeHTa C ankorobHOM 3aBUCUMOCTLIO 1 51 NCUXNYECKU 340pOBbIN
MCMbITYeMblli B KayecTBe rpynnbl KOHTPOAS. PacnpejeneHne naumeHToB No ANTeNbHOCTU PEMUCCUM BbIN0 OCHOBAHO
Ha kpuTepuax DSM-5. MauneHTbl 6bI1M pasgeneHbl Ha ABe rpynnbl B 3aBUCUMOCTU OT AJNTENbHOCTY MOC/efHei
pemMuccum: NaLmeHTbl C HeyCToMUMBOI peMuccrein (n=48) 1 naumeHTbl C yCTOMYMBOM peMmumccnein (n=35). iMnyibcrBHOe
JencTBMe OLEeHNBaANoCh C MOMOLLH0 3aga4m Go/No-Go, KOoTopas 0XxBaTblBaeT KOMMNOHEHT TOPMOXEHUS peakLmm
(MLHFMBUTOPHBIN KOHTPOL). OLeHKa MMMYALCUBHOCTY BbI6OPa MPOBOAMNACE C MOMOLLbHO ABYX KOFHUTUBHbIX TECTOB,
KOTOpble OXBaTbIBAOT ee OTAe/IbHbIe KOMMOHEHTHI: MPUHATME PeLLeHN B yCIoBUsX pucka (Kembpuackas nrposas
3agava, CGT), n NpUHATME peLLeHniA B YCN0BUSIX HeomnpeaeeHHOCTY (UrpoBasi 3aga4a Anosa, IGT).

WcenegyeMble rpynnbl (MaLMeHThbl 1 KOHTPOJIb) UMeN 3HaunTe IbHble pasinyms rno Bcem JoMeHaMm
MMMY/IbCMBHOTO BbIGOPA: MPUHATVE peLLeHUi B ycnoBusax pucka [CGT: KauecTBo NpuHATUSA pelueHnid (H(2, N=134)=30,233,
p <0,001) n Bpemst NpuHaTUS pelueHnia (H(2, N=134)=18,433, p <0,001)] n np1HSATVE peLLeHWNA B YCNOBUAX HeoNpeaeneHHOCTU
[IGT: BI6GOP KapT U3 «MPOUTPbILLHBIX» konog (H(2, N=134)=9,291, p=0,009)]. [pynna naum1eHToB C yCTONYMNBOW asKOrobHOW
pemuccreit xapakTepm3soBanacs 60/bLLMM BpeMeHeM NpuHATUS pelteHnii B CGT No CpaBHEHWIO C Fpynmnoii NaumeHToB
C HeyCToM4MBOW pemuccmeri (z=2,398, p=0,049). KauectBo NpuHATUSA pelueHnii B CGT (z=0,673, p=0,999) 1 pesynbTaThbl
IGT (z=1,202, p=0,687) mexay rpynnamMm nauMeHToB C YCTONUYMBOW 1 HEYCTONYMBOIW anKOronbHOW peMuccmei
CTaTUCTUYECKMN 3HAYMMO He pas3nyanucs. MNpu oLeHke MMNYNbLCUBHOMO AeCTBUS 06HaPYXeHO, YTo ncciegyemsle
rPynMbl 3HaYNTENBHO Pa3NNYaNNCh MO CBOEN CMOCOBHOCTM NOAABAATEL AOMUHMPYOLLYIO MOBEAEHUYECKYHO peakLio npu
BbINOSHeHUN 3aaa4n GNG [10XHble HaxaTuns npu curHane «No-Go» (H(2, N=134)=28,851, p <0,001)]. F'pynna naumneHToB
C YCTOMYMBOW afIKOrONbLHOWN peMmnccren xapakTepmsoBanack yyllnM NojaBaeHemM nosejeH4Yeckon peakumm Ha
curHan «No-Go» OTHOCUTENIbHO MaLUMeHTOB C HeycTonunBon pemuccneit [H(2, N=134)=2,743, p=0,044]. Pe3ynbTaThbl
perpeccMoHHOro aHams3a nokasasu, YTo KauecTBO NPUHATUS pelleHuia (t=2,507, p=0,049), BpeMsa NpUHATUA peLLeHnti
(t=3,237, p=0,031) 1 KOANYECTBO NOXHbIX HaXaTU Npu nosiBneHUn cnrHana «No-Go» B 3agade GNG okasbiBanm
CTaTUCTUYECKM 3HAUNMOE BANAHME Ha NPOAO/IKNTENIBHOCTL PEMUCCUN Y NMauueHToB (t=3,091, p=0,043).

Pe3yanaTb| ncanefoBaHUA NoKasblBakoT, YTO HapyLLeHme nNpoLecCcoB NPUHATUA pELlJeHI/IIZ 1 CNocobHOCTU
NoAaBMATb JOMUNHMPYHOLLYHO NoBeAEHYECKYHO peaKU M OKasblBakoT CyLLleCTBEHHOE BAAHME Ha CNMOCoBHOCTb 60/1bHbIX
aJIKOroim3Mom nogaep>XXmeatb AINTEIbHYHO PEMUNCCAIO.



INTRODUCTION

Alcohol dependence is a chronic, often relapsing psychiatric
disorder associated with specific changes in brain function
[1, 2]. An imbalance between reward-related decision-
making and executive control processes is thought to be
the key component of addiction [3]. Impaired inhibitory
control, as one of the most important domains of executive
functioning, and decision-making impulsivity are observed
both in alcohol-dependent and substance-dependent
individuals [4-6] and may affect the ability to maintain
long-term (persistent) remission [6, 7].

Cognitive impulsivity is a complex and multilevel process
that is associated with a willingness to make quick, ill-
considered choices and involves a reduced willingness to
tolerate delay in satisfying a desire. Cognitive impulsivity
implies the presence of difficulties related to self-control
in choosing out of two or more alternative options [8].
Thus, a cognitive impulsivity model includes two domains:
impulsive choice and impulsive action.

Impulsive choice is driven by impulsive decision-making
related to rewards, high risk, and a preference for smaller
immediate rewards over larger but delayed rewards [9].
To assess the choice impulsivity, computerized gambling
tasks are used, such as the lowa Gambling Task (IGT) [10],
which evaluates decision-making under uncertainty, and
the Cambridge Gambling Task (CGT) [11], which evaluates
decision-making under risk. Evidence suggests that
although impulsive choice tasks measure time-anchored
decision-making ability, different tasks include different
domains of the cognitive function [12].

Impulsive action is associated with deficits in the inhibition
of the rapid response to a stimulus [13]. It is typically
measured using Stop-Signal Tasks (SST) [14], which involve
the cancellation of an already initiated motor response
(i.e., action cancelation), and/or a Go/No-Go (GNG) task [15],
which requires the suppression of a dominant behavioral
response (i.e., action inhibition). Most of the known studies
have used the SST and GNG tasks as interchangeable
alternatives that measure the same latent process (i.e.,
response inhibition).

Impulsive choice and impulsive action are among the
most prominent and common cognitive impairments in
alcohol-dependent individuals. Multiple studies show that
alcohol dependence is characterized by inhibitory control
deficits [16, 17] and an impaired decision-making ability [18,
19]. In addition, cognitive impairment is often associated
with poor treatment outcomes [6, 17, 20].

Study hypothesis: based on the above, we hypothesize
that cognitive impulsivity may hinder the achievement of
long-term (persistent) therapeutic remission in patients
with alcohol dependence.

The aim of the study is to evaluate the effects of cognitive
parameters of impulsivity on the duration of remission in
alcohol-dependent patients.

METHODS

This is an observational cross-sectional naturalistic study.

The study was conducted in compliance with the principles
of the 1964 Declaration of Helsinki as amended between
1975 and 2013 and was approved by the local Bioethics
Committee at the Mental Health Research Institute of the
Tomsk National Research Medical Center of the Russian
Academy of Sciences. All study subjects, as well as individuals
from the control group, gave their written informed consent
for participation in the study and the processing of their
personal data.

Patients were selected from the 24-hour inpatient clinic
of the Mental Health Research Institute of the Tomsk
National Research Medical Center of the Russian Academy
of Sciences. The study included 83 patients: 66 males
and 17 females (median age and interquartile range
Me [Q1; Q3]=45 [40; 52] years) with the following clinical
diagnosis: mental and behavioral disorders due to the abuse
of alcohol and dependence syndrome (F10.2 according to
ICD-10 criteria). The study (interviewing) of the patients was
conducted on days 3-5 after hospital admission (for the
purpose of management of alcohol withdrawal syndrome,
psychological interventions, and rehabilitation) after
detoxification.

Inclusion criteria: a diagnosis of alcohol dependence
according to ICD-10, voluntary consent to participate in
the study, and age of 20-60 years.

Exclusion criteria: refusal to participate in the study,
dementia, mental retardation, head injuries with loss of
consciousness for more than 30 minutes, and use of drugs
affecting impulsivity (i.e., antipsychotics, antidepressants,
benzodiazepines).

The diagnosis of the current mental state was made
by psychiatrists using the clinical method and the ICD-10



diagnostic criteria. In addition, a questionnaire specially
designed for this study was used. It included information
on the age of the first alcohol try, the age of the beginning
of alcohol abuse, the number of hospitalizations in drug
addiction facilities, the duration of the disease, and the
duration of the last intermission.

Also, the following socio-demographic information was
collected: age, gender, and level of education.

Patients were divided into two groups: with a history of
sustained and early remission from alcohol dependence
prior to the current exacerbation of the disease. The
attribution of patients to groups by duration of remission
was based on the DSM-5 criteria. In the DSM-5 (2013),
there is a “Alcohol use disorder” class that includes early
remission, when no evidence of alcohol use is noted for
at least 3 months (but less than 12 months) and sustained
remission with no evidence of the disorder for 12 months
or longer [21].

The control group included 51 mentally healthy subjects
(37 males and 14 females aged Me [Q1; Q3]=43 [39; 49]
years). Subjects were recruited from among the staff of
the Tomsk National Research Medical Center of the RAS
(researchers, physicians, nurses, administrative staff,
auxiliary personnel).

Inclusion criteria: voluntary consent to participate in the
study and age of 20-60 years.

Exclusion criteria: refusal to participate in the study,
dementia, mental retardation, head injuries with loss of
consciousness for more than 30 minutes, and use of drugs
affecting impulsivity (i.e., antipsychotics, antidepressants,
benzodiazepines). To assess alcohol use, all participants in
the control group were asked to complete the Alcohol Use
Disorders Identification Test (AUDIT) scale in the Russian-
language adaptation of the scale (RUS-AUDIT) [22]. The sum
of AUDIT scores in the control group ranged from 0 to 7,
corresponding to a low level of risk for problems due to
alcohol use. Additionally, the subjects in the control group
were examined by psychiatrists; history of mental illnesses
and somatic disorders, as well as socio-demographic data
(age, gender, education level), was collected.

All subjects from the patient and control groups were
assessed for impulsive actions and impulsive choices.

Impulsivity was assessed using a neurocognitive GNG
task [23], which included a response inhibition component
(i.e. automatic inhibition or inhibitory control).

A GNG task is a computer-based assessment of response
suppression. In this version of the test, subjects were asked
to press a button when a green oval appeared on the
screen “Go” and not to press it when a red oval appeared
“No-Go". Stimuli (ovals) were presented in random order.
The stimulus presentation time was 500 ms, and the
inter-stimulus interval was 800 ms. There were 60 stimuli
in total: 30 were “Go” and 30 were “No-Go". The output
data included the number of errors — false presses when
seeing the “No-Go" signal reflecting an incorrect response
to a nontarget stimulus as a primary indicator of response
disinhibition and impulsive action.

Choice impulsivity was assessed using two cognitive tests
that encompass its separate components: decision-making
under risk and decision-making under uncertainty.

The Cambridge Gambling Task [24] is a computerized
test that allows one to evaluate various aspects of the
decision-making process under risk. In this version of
the test, subjects had to guess whether the token was
hidden in the red or blue boxes (there were 10 boxes in
total, and the red and blue boxes could be represented
in various ratios from 5:5 to 9:1) and then bet (from a set
of four predetermined amounts: 5, 25, 50, or 75 points)
on the accuracy of their decision. If the guess was correct,
the subject was credited with the selected number of
points; if incorrect, that number of points was deducted.
The subjects had a total of 10 attempts. During the test,
the quality of decision-making (percentage of logically
correct answers based on the ratio of red and blue
boxes) and average decision-making time in seconds were
analyzed.

The lowa Gambling Task [25] is a psychological task
aimed at assessing decision making based on emotional
learning under uncertainty. In the IGT version used, the
participant is asked to choose cards from any deck out
of four decks on the screen. Two decks contain high-risk
cards. They give high points (100 points each) but also rare
large penalties (250 to 500 points), the result is losing in
the long run when choosing predominantly these cards.
The other two decks give small points (50 points each), but
also small penalties (50 points each), resulting in a win in
the long term if you choose predominantly these cards.
The analysis of the results of performing this task included
the number of selected cards from “high” risk (“losing”)
decks out of 100 possible choices.



Statistical analysis was performed using the Statistica 12
software package (StatSoft). The minimum sample size was
determined using the method of K.A. Otdelnova [26] for
a significance level of p=0.05. The normal distribution of
data was verified using the Shapiro-Wilk test. The obtained
data were not normally distributed. Qualitative data are
presented by frequency parameters in absolute and
relative units, n (%). Quantitative variables are presented as
amedian and interquartile range Me [Q1; Q3]. The subjects
were divided into three groups for statistical data analysis:
a group of patients with alcohol dependence and early
remission; a group of patients with alcohol dependence
and sustained remission; and a control group. The Kruskall-
Wallis (ANOVA) with Dunn'’s test for a posteriori pairwise
comparison procedure was used to assess differences
between all three groups in terms of sociodemographic
parameters and cognitive test scores. The Mann-Whitney
test was used to compare clinical data between the two
patient groups. The x? test was used to compare frequencies.
We also conducted a linear regression analysis to assess
the effect of selected quantitative measures of cognitive
impulsivity on the remission duration in alcohol-dependent
patients. The differences were considered statistically
significant at p <0.05.

Parameter el
(n=51)
Age (years), Me [Q1; Q3] 43 [39; 49]

Sex, n (%) male 37 (72.5%)

Higher education 33 (64.7%)

Education level, n (%) College education 11 (21.6%)

High school 7 (13.7%)

Alcohol-dependent patients

RESULTS

A total of 134 subjects were enrolled in the study. The
control group included 51 healthy volunteers. Patients
with alcohol dependence were divided into two groups
depending on the duration of their last remission (before
this hospital admission) according to DSM-5 criteria.
The group of patients with early remission (3 to 12 months
of abstinence from alcohol) included 48 patients with a
duration of remission Me [Q1; Q3]=6 [3; 10] months. The
group of patients with sustained remission (more than
12 months of abstinence from alcohol) included 35
patients with a duration of remission Me [Q1; Q3]=30
[18; 60] months. The patient and control groups were
well balanced in terms of sociodemographic variables
(Table 1). There were no differences that were statistically
significant in terms of age [H(2, N=134)=3.717, p=0.155],
sex [x32, N=134)=0.871, p=0.647], or education level
[X2(4, N=134)=2.972, p=0.562].

The Table 2 shows the analysis of differences in alcohol
consumption characteristics between patients with alcohol
dependence with early and sustained remission revealed
significant intergroup differences only in terms of the
duration of remission (U=1861, p <0.001).

Alcohol-dependent patients
with early remission

Alcohol-dependent patients
with sustained remission

(n=48) (n=35)

45 [39; 52] 47 [43; 51]
38 (79.2%) 28 (80%)
23 (47.9%) 19 (54.3%)
15 (31.3%) 9 (25.7%)
10 (20.8%) 7 (20%)

Alcohol-dependent patients

Parameter with early remission with sustained remission U P
(n=48) (n=35)

Age of the first try of alcohol (years) 16 [15; 18] 16 [16; 17] 531 0.984

Age of the start of alcohol abuse (years) 25 [20; 35] 26 [22; 35] 514 0.813

Number of hospitalizations 21[1;4] 2[2; 3] 799 0.999

Duration of the disease (years) 17 [11; 21] 18 [12; 24] 652 0.183

Duration of the last remission (months) 6 [3; 10] 30[18; 60] 1861 <0.001



Parameter el
(n=51)

Decision-making quality (% 90 [80; 100
Cambridge Ed y (%) . ]
Gambling Task . . .

Decision-making time (s) 3[2.8; 3.3]
Selection of cards from “losing” decks in the lowa .
Gambling Task (n) SEL s
Go/No-Go task False presses when seeing 01[0: 1]

the “No-Go" signal (n)

The statistical data analysis between the patient and
control groups in choice impulsivity assessment tasks (CGT,
IGT) showed that the study groups differed significantly
in all impulsive choice domains (Table 3). An additional
post hoc analysis (Dunn's test) for pairwise comparisons
showed that all study groups compared with each other.
It was revealed that the control group, compared with
patients with sustained remission, was characterized by
better decision-making, both under risk (CGT), quality of
decision-making (z=3.882, p <0.001), and decision-making
time (z=4.281, p <0.001), and under uncertainty (IGT):
choosing cards from “losing” decks (z=2.953, p=0.009).
At the same time, when comparing the control group
with patients with early remission, statistically significant
differences were revealed in the CGT only in terms of
decision-making quality (z=5.038, p <0.001) and the IGT
[choosing cards from “losing” decks (z=2.085, p=0.018)].
The comparison between the decision-making time in
the CGT for the control group and the patients with early
remission showed no statistically significant differences
(z=1.941, p=0.156).

The group of patients with sustained remission from
alcohol dependence was characterized by longer decision-
making times in the CGT compared to the group of patients
with early remission (z=2.398, p=0.049). The comparison of
the decision-making quality in the CGT (z=0.673, p=0.999)
and choosing cards from “losing” decks in the IGT (z=1.202,
p=0.687) between the groups of patients with sustained
and early remission from alcohol dependence showed no
statistically significant differences.

The assessment of intergroup differences in the impulsive
action task (GNG task) also showed that the study groups
were significantly different in terms of their ability to

Alcohol-dependent
patients with early

Alcohol-dependent
patients with

remission sustained remission p
(n=48) (n=35)

60 [50; 70] 60 [50; 80] 30.233 | <0.001
3.5[2.8; 4.6] 4.43.6; 5.3] 18.433 | <0.001
53[51; 61] 55 [52; 63] 9.291 0.009
3[2; 4] 21[1;3] 28.851 <0.001

suppress the dominant behavioral response (pressing the
button falsely at the “No-Go" signal). A post hoc analysis
using the Dunn'’s test showed that the control group had
better suppression of their behavioral response to the
“No-Go" signal compared with both groups of patients
[when compared with the group of patients with sustained
remission (z=4.111, p <0.001), and when compared with the
group of patients with early remission (z=4.297, p <0.001),
respectively].

On the other hand, the group of patients with
sustained remission from alcohol dependence displayed
better suppression of their behavioral response to the
“No-Go" signal relative to the patients in early remission
(z=2.743, p=0.044).

To determine the effects of various domains of cognitive
impulsivity on the duration of remission in alcohol-
dependent patients, a series of separate regressions were
performed, where the choice impulsivity parameters were
used as independent variables: (1) decision-making under
risk (CGT: decision quality, decision time); (2) decision-
making under uncertainty (IGT: the number of cards
selected from the “high” risk decks) and impulsive action;
and (3) the ability to successfully suppress a dominant
behavioral response in a GNG task.

The first model obtained based on decision-making
under risk (CGT) turned out to be statistically significant
[F (2.42)=4.999, p=0.031]. R>=0.331, indicating that decision-
making quality and decision-making time explained
approximately 33% of the variability in remission duration.
The predictors of remission duration were statistically



significant: both decision-making quality (t=2.507, p=0.049),
and decision-making time (t=3.237, p=0.031). The equation
is as follows: remission duration = 0.191 x decision-making
quality + 6.155 x decision-making time — 10.558.

The second model based on decision-making under
uncertainty (IGT) was found to be statistically insignificant
[F(1.43)=0.479, p=0.492]. R*=0.011, which indicates that the
number of selected cards from “high” decks in the IGT
explains only about 1% of the variability in the duration of
remission. The number of cards selected from “high” risk
decks in the IGT did not significantly affect the duration of
remission (t=0.692, p=0.492). The equation is as follows:
duration of remission =10.858 + 0.202 x number of selected
cards from “high"” risk decks.

Finally, the third model, which used the ability to
successfully inhibit the dominant behavioral response
as a predictor, was statistically significant [F(1.81)=4.315,
p=0.043]. R?=0.271, indicating that the number of false
presses when seeing the “No-Go” signal in the GNG task
was associated with approximately 27% of the variability
in remission duration. The number of false presses when
seeing the “No-Go" signal in the GNG task had a statistically
significant impact on the duration of remission (t=3.091,
p=0.043). The equation is as follows: remission duration =
17.491 - 1.285 x number of false presses when seeing the
“No-Go" signal.

DISCUSSION

The goal of this study was to evaluate the effects of the
cognitive parameters of impulsivity on the duration of
remission in alcohol-dependent patients. The study showed
that decision-making under risk (decision-making quality
and time) and the ability to successfully suppress the
dominant behavioral response influenced the duration
of remission in alcohol-dependent patients.

The evaluation of choice impulsivity showed that longer
remission was associated with better decision-making
under risk; however, decision-making under uncertainty
did not affect the duration of remission. These results
suggest that the tendency to make choices prematurely
(decision-making time) and irrationally (decision-making
quality) without anticipating possible negative consequences
may serve as a factor of disruption in alcohol-dependent
patients. The obtained data are consistent with previous

studies that reported a similar trend in samples of alcohol-
dependent patients with early and long-term remission
[27, 28].

The obtained data also showed that both groups of
patients with alcohol dependence demonstrated poor
decision-making under both risk and uncertainty compared
with participants from the control group. These results
are consistent with previous studies and support the
assumption that the decision-making process is impaired
in alcohol dependent patients [6, 29]. In addition, there
were intergroup differences in decision-making under
risk between patients with sustained and early remission:
patients with early remission from alcohol dependence
had shorter decision-making time; i.e., they tended to
make a choice prematurely.

Thus, the results of the study indicate that there is an
association between impulsive choice and the duration of
remission in alcohol-dependent patients. This is consistent
with the results of neuroimaging tests demonstrating
persistent structural and functional abnormalities of
the orbitofrontal cortex and function in various types
of addiction involved in impulsive choice tasks [30, 31].
These studies also show that long-term toxic exposure
to a variety of psychoactive substances (including alcohol)
leads to changes in brain functioning that may underlie
the maladaptive behaviors and disadvantageous decisions
that characterize the daily lives of people with alcohol
dependence. However, impaired decision-making can
also be seen as a risk factor that may explain the tendency
of substance users to continue their behavior despite
negative long-term consequences. In this context, the
differences in decision-making under risk (decision time)
between patients with sustained and early remission from
alcohol dependence in this study may reflect the stable
premorbid cognitive characteristics of people who are
able to successfully maintain long remission. Accordingly,
patients who are able to abstain from alcohol for extended
periods of time may be characterized by an unchanged
or more adaptive decision-making process, which in turn
may explain their ability to successfully maintain long-
term abstinence.

The results obtained in the area of impulsive actions
indicate that regardless of the duration of remission,
alcohol-dependent patients showed a reduced ability to



inhibit their dominant motor response (i.e., the dominant
behavioral response) compared to the control group.

The observed differences in the effectiveness of motor
response suppression between members of the control
group and alcohol-dependent patients are consistent
with other studies [32, 33]. It is also important to note
that according to the regression analysis, the ability to
suppress the dominant behavioral response is a factor
that influences the duration of remission. Thus, the results
of the study indicate that there is an association between
impulsive choice and the duration of remission in alcohol-
dependent patients.

The observed differences in the GNG task success
between groups of patients with different durations of
remission from alcohol dependence may also reflect
premorbid cognitive features underlying their ability to
maintain long-term abstinence from alcohol.

The main strength and main practical result of this study
is the demonstration of significant relationships between
cognitive impulsivity parameters and the duration of
remission in alcohol-dependent patients. The study results
emphasize the potential impact of impulsive choices
and impulsive actions on patients’ ability to maintain
long-term (persistent) remission. Further study of the
cognitive domains of impulsivity in relation to clinical-
dynamic variables offers hope for the development of
more personalized and person-centered approaches in
the psychiatric rehabilitation of individuals with alcohol
dependence.

The present study has a number of limitations that
need to be considered when interpreting the data. First,
the patients’ acute condition after heavy drinking could
affect the results of cognitive tests. This, in turn, could
lead to asthenia, more formal task performance, which
could ultimately result in their being different from the
control group. Second, this study did not take into account
additional cognitive and affective processes that could
have influenced or mediated the impulsive choices and
impulsive actions in alcohol-dependent patients. Future
research should include the assessment of additional
cognitive functions such as working memory, attention, and
the emotional processes known to affect the performance
of tasks involving impulsive choices and impulsive actions.
Third, a cross-sectional study design limits our knowledge
of the effects of the individual neurocognitive aspects

of impulsivity on the duration of remission. In addition,
the duration of remission was assessed retrospectively
(based on the patient’s history). Our results may not
reflect the potential changes associated with recovery
of the decision-making ability and inhibition of reactions
during abstinence, but rather reflect the specific premorbid
characteristics of individuals who are able to successfully
maintain long-term remission. Fourth, this study did not
include a comprehensive assessment of the concomitant
psychiatric disorders that often co-occur with alcohol
dependence, such as mood disorders, anxiety disorders,
and personality disorders. Future studies could assess
the impact of other psychiatric disorders on cognitive
impulsivity in patients with alcohol dependence more
thoroughly. Another limitation of this study is the lack
of control for the the different therapeutic interventions
effects on cognitive impulsivity parameters. Given that
most of the patients enrolled in the study had been treated
during previous hospitalizations, these treatment programs
may have had some impact on their neurocognitive
functioning. Therefore, future studies should further
investigate the effects of different pharmacologic and
non-pharmacologic interventions on selected domains of
cognitive impulsivity in patients with different durations
of remission. Finally, the group of patients with sustained
remission was very heterogeneous in terms of the duration
of abstinence: abstinence periods ranged from 12 months
to 5years. Future studies should collect data in relatively
more homogeneous groups of patients abstaining from
alcohol that reflect different stages of recovery process
(e.g., 1-2 years of abstinence, 2-3 years of abstinence, etc.).

CONCLUSION

Thus, the study showed that impaired decision-making
processes and the ability to inhibit the dominant behavioral
response had a significantimpact on the ability of alcohol-
dependent patients to maintain long-term remission.
Consistent with previous studies, the current findings
highlight the growing need to develop new personalized
cognitive rehabilitation programs for alcohol-dependent
patients at various stages of remission. The development of
personalized therapeutic interventions aimed at correcting
impaired cognitive functioning, specifically cognitive
impulsivity, may have broad practical implications for the
rehabilitation of patients with alcohol dependence and
may help to address some of the limitations of traditional
therapeutic approaches.
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ABSTRACT

Interest in the issue of childhood autism has surged in the recent decades. At the same time, despite
the significant progress achieved in understanding the etiological and pathogenetic aspects of the condition, effective
ways to treat it have continued to elude us. Stem cell therapy appears to hold great promise in the treatment and
rehabilitation of patients with both neurological diseases (cerebral palsy, hydrocephalus) and mental disorders (autism,
schizophrenia).

This article presents a case report describing the use of nucleated cord blood cells in a patient with
regressive autism and resistance to standard therapies. The child’'s condition was assessed before treatment and
6 and 12 months after.

Clinical observation, psychometric, and instrumental diagnostic methods led to a significant improvement
in the child’s condition in the form of perception development, reduction of somatosensory disorders, normalization
of emotional status, and a development of social and communication skills.

We assume that the result obtained may be associated with the normalization of the immunological
status of our patient thanks to the cord blood cells therapy and consider it necessary to conduct further studies into
the effectiveness of the method, taking the pathogenic mechanisms of autism into account.

AHHOTALMA
MocnegHve AecATUNETUS MOXHO OTMETUTbL YCUIeHWe NHTepeca K nNpobieme AeTcKoro aytusma. Mpu
3TOM, HECMOTPSI Ha 3HAUNTENBbHOE MPOABMXEHME B MOHUMAHUN 3TUONOTMYECKUX U NaTOreHeTUYecknX acrnekTos,



[0 CMX NOP He yAanocb HalnTV 3PpdeKTUBHbIE CNOCO6bI IeHeHKs ayTu3Ma. Tepanusi CTBOMIOBLIMU KeTKaMu nokasana

60nblUMe nepcrneKkTBbl B IEYEHNN N pea6|/|n|/|Tau.|/||/| nauyneHToB KakK C HEBPOJIOTNYECKMN 3aboneBaHUAMU Aaurt,

rngpouedanus), Tak U C NCUXMYECKMMUN PacCTPONCTBaMM (ayTU3M, LW30bpeHns).

B aTol cTaTbe npmnBoAnNTCA KIMHNYECKNI cnyula|7|, OI'II/ICbIBaPOLLLI/IVI rnprMeHeHne A4pocoiepXxaLlimx KJ1eTok

NyNoBUHHOM KPOBM Yy MaLMeHTa C perpeccMBHoOin GopMoli ayTiama U Pe3nCTeHTHOCTbIO K CTaHAaPTHBIM MeToAam

Tepanuun. CoCTosiHNe pebeHKa OLLeHVBaNoCh 40 NeYeHns 1 vyepes 6 1 12 mecsaues.

KnnHnyeckoe Ha6mop,eH|/|e, ncnxomMeTpunyeckne N MHCTpyMeHTa/ibHble MeTOAbl ANMAarHOCTUKN

NO3BOJININ BbIABUTb BblPaXXeHHYH MOJIOXNTE/IbHYH0 ANHAMUKY B COCTOAHNN p66EHKa B BAE PasBnTNA BOCNPUATIAA,

CHVKEeHA COMaTOCEHCOPHbIX HapyLIJeHI/II7I, HOpMann3aun sMOUMOHaIbHOIo CTaTtyca, Pa3BuUTNA counanmsaymnmn

1 KOMMYHWKATUBHbIX CNOCOBHOCTEN.

Mel npeanosiaraem, 4Tto I'IO}'beIeHHbIIZ Pe3ynbTat MOXeET 6bITb CBSI3aH C Hopmanm3au,|/|e|7|

NMMMYHOJIOTMYeCKOro CctatyCca Hallero nayneHTa Ha ¢)OHe Tepannm KneTkamMmm I'IyI'IOBI/IHHOIZ KpoBU 1N CHNTaeEM

HeobXxoAVMbIM MpoBeAeHMe JanbHeNLWmnX nccnefoBaHunii 3GGeKTMBHOCTN METOANKM C Y4eTOM naToreHeTu4eckmnx

MeXaHN3MOB Pa3BUTNA ayT3Ma.

INTRODUCTION

Autism is a congenital disorder of the central nervous
system formation, with variable etiology and pathogenesis,
that manifests itself in social and communication skill
impairment and repetitive, stereotypical behavior [1].
In most cases, the causes of autism are closely tied to the
genes that affect the maturation of synaptic connections
in the brain, but the genetic mechanisms of this disease
are quite complex [2-4]. Due to the diversity of causes
and mechanisms, there is no single established drug
therapy. Pharmacotherapy is confined to affecting individual
manifestations (aggression, agitation, anxiety) and not
the key disorders (communication, social skills, sensory
impairment, intelligence, and speech) [5-6]. The effectiveness
of the applied methods is quite low, and in most cases
patients with autism are unable to work [7].

Due to the lack of effectiveness of standard therapy, the
development of new treatments for autism is becoming
a priority. One of the most important and promising areas
in neurology and psychiatry is the use of cell technologies;
namely, methods of treatment using stem cells [8, 9]. One
of the most accessible sources of stem cells is cord blood.
There have been studies of allogeneic nucleated cord blood
cells (CBCs) used in cerebral palsy [10, 11], stroke [12],
perinatal encephalopathy [13], Alzheimer’s disease [14],

schizophrenia [15, 16]. Using nucleated CBCs in patients
with autism is of even greater interest [17-19].

This article presents the results of therapy with nucleated
CBCs in a patient with autism and intellectual disability.
The use of CBCs was prompted by the ineffectiveness of
standard therapies on this patient.

CASE REPORT

An 8-year-old male patient came to a psychiatrist with his
parents. His mother presented complaints about the child’s
developmental delay, hyperactivity, episodes of excitement
with aggression, motor stereotypies, as well as significant
speech and communication disorders. The purpose of the
visit was to select therapy and define the contours of the
rehabilitation measures.

The child had developed normally during the first two years.
At the age of two years, after a severe ARVI with hyperthermia
of up to 40 degrees, changes in his behavior appeared in the
form of aggression and motor disinhibition; the child lost
his previously acquired speech skills, stopped responding to
treatment, and started manifesting stereotypical behavior.

The parents turned to a psychiatrist for the first time
when the child was three years old; he was diagnosed



with atypical autism with mental retardation (F 84.11) in
accordance with the ICD-10 criteria. From the time of the
diagnosis, the patient has regularly received antipsychotics
and antidepressants to treat behavioral disorders, and
by the time of the visit he was taking chlorprothixene at
a dose of 45 mg/day. Drug therapy produced no significant
improvement; significant behavioral disorders persisted,
manifesting themselves in the form of aggressive and auto-
aggressive reactions, impulsivity, emotional instability, and
severe cognitive and speech disorders. At the age of 8, the
child underwent magnetic resonance imaging (MRI) of the
brain and electroencephalography (EEG). MRl showed no
significant changes; electroencephalography indicated the
absence of epileptiform activity.

Prior to the start of therapy with CBCs, the child's speech
development corresponded to level 1 general speech
underdevelopment with a pronounced sensory component
and the level of intellectual development corresponded
to moderate intellectual disability.

At the time of the patient’s request for medical care, the
Department of Pediatric Psychiatry at the V.M. Bekhterev
National Medical Research Centre for Psychiatry and
Neurology was conducting a research study titled “Use of
nucleated cord blood cell concentrate in children with severe
cognitive deficit with a decreased contact level or autistic
manifestations” (the study protocol was approved by the
LEC of the V.M. Bekhterev NMRC PN on June 22, 2017, and
approved at the meeting of the Academic Council on June
28, 2017; the study was conducted from September 2017 to
June 2021). Given the low efficacy of standard therapy and
the patient's eligibility, his parents were offered participation
in this study. After a positive decision, the parents signed
a voluntary informed consent to participate in this study,
as well as an informed consent to the publication of the
case report.

PRODUCT CHARACTERISTICS AND
ADMINISTRATION PROCEDURE

CBC samples were taken after cutting the umbilical cord,
according to the generally accepted method as part of
a gratuitous donation on the basis of a voluntary informed
consent signed by pregnant women hospitalized at National
Medical Research Center For Obstetrics, Gynecology And
Perinatology Named After Academician V.I. Kulakov. Within
a maximum of 4 hours after sampling, the samples were
delivered to the laboratory, where the CBCs were isolated
according to the preparation procedure used in oncological

hematology as an alternative to donor bone marrow [20].
The CBC concentrate was poured into cryotubes and
stored in liquid nitrogen at -196°C. Blood samples from the
mother and cord blood samples were tested for sterility
and blood-borne infections by an independent laboratory.
The cord blood samples were tested and found negative for
human immunodeficiency virus (HIV-1/2, antigen/antibody),
hepatitis B (HBs Ag, anti-HBc-total) and C (anti-HCV-total),
T-cellular leukemia (anti-HTLV-1/2), herpes simplex viruses
type 1 and 2 (anti-HSV IgM), cytomegalovirus (anti-CMV
IgM), pathogens of toxoplasmosis (anti-Toxo IgM), syphilis
(Syphilis RPR), bacteria, and fungi. The samples were
simultaneously characterized in terms of ABO/Rh and the
content of CD34 cells [21, 22].

Before clinical use, the CBCs were thawed under aseptic
conditions, washed from the cryoprotectant, assessed for
viability using the trypan blue test, and placed in an infusion
medium. The finished product is a sealed polymer container
with 20 ml of a pale pink opalescent liquid containing
a suspension of 250450 million nucleated CBCs in a sterile
saline solution, with the addition of rheopolyglucin and
human serum albumin. The cells thawed and washed from
the cryoprotectant were transported to the department
in a thermal container at +1...+4°C (on ice). The time from
the moment the concentrate was thawed to the start of
administration to the patient did not exceed 2 hours.
The patient was administered an intravenous injection of
cord blood cell concentrate compatible in terms of blood
type and Rh factor at a dose of 250+20 million cells per
injection. There was a total of 4 injections with an interval of
14 days. In accordance with the study protocol, the patient
had his drug therapy completely discontinued before the
start of CBC administration (at the time of admission, the
child was receiving chlorprothixene at a dose of 45 mg/day).

METHODS FOR ASSESSING CHANGES IN THE
PATIENT'S CONDITION

To assess cognitive functions, separate subtests of the
Wechsler method were used before the start of therapy
and after 6 and 12 months. To assess the changes in autistic
manifestations, the Checklist for autism spectrum disorders
(CASD) and Autism treatment evaluation checklist (ATEC)
questionnaires were completed before the start of therapy
and after 6 months. CASD records the presence or absence
of 30 characteristic symptoms to differentiate autism
from other developmental disorders. This method detects
autism in children with 99.5% accuracy and is intended



for children aged 1 to 16 years [23]. ATEC is a method
for evaluating the effectiveness of ongoing treatment
in autism. The test questions are divided into 4 groups:
speech and communication, socialization, sensory and
cognitive abilities, and health and behavior [24].

Among the subtests of the Wechsler scale, the following
ones were chosen: “Digit span”, “Picture completion”,
“Kohs blocks”, and “Coding". The “Digit span” subtest
assessed working memory and active attention; the “Picture
completion” subtest was used to assess perceptual abilities,
observation, and concentration; the “Kohs blocks” subtest
was used to assess analytical and synthetic abilities; while
the “Coding” subtest helped assess attention characteristics
and development of hand-eye coordination [25].

The instrumental method involves studying brainstem
auditory-evoked potentials (BAEPs) of the brain before the
start of treatment and after 6 months. The essence of this
method is registration of the electrical responses of the
brain to auditory stimuli. The method was used to detect
abnormal connection between the ears and the brain and
helped to assess the functional state of the structures of
the pontomedullary and pontomesencephalic levels of
the brain [26]. The child also underwent an EEG before
the start of treatment and after 6 months.

The safety of intravenous CBC suspension was assessed
on the basis of the Common Terminology Criteria for
Adverse Events scale (CTCAE)". In accordance with this
scale, all adverse events are ranked as mild, moderate,
severe, life-threatening, and resulting in death.

THERAPY RESULTS
CBCs at a dose of 250 + 20 million cells were well tolerated.
No adverse events were recorded during therapy.

Subtest name
Digit span
(attention and memory)

Picture completion
(perceptual ability, focus)

Kohs blocks
(analysis-synthesis with a visual standard)

Coding
(hand-eye coordination, speed of formation of new skills)

Before CBC administration, due to significant communication
disorders and emotional-behavioral characteristics, it was
not possible to conduct a complete standard examination
using the Wechsler scale. Therefore, we selected separate
subtests of the scale to assess the main cognitive functions.
The “Digit span” subtest assessed working memory and
active attention; the “Picture completion” subtest was
used to assess perceptual abilities, observation, and
concentration; the “Kohs blocks” subtest was used to
assess analytical and synthetic abilities; and the “Coding”
subtest helped assess attention characteristics and the
development of hand-eye coordination. Test results are
presented in Table 1.

As can be seen from the presented table, there is a
significant increase in the “Picture completion”, “Kohs
blocks”, and “Coding” subtest scores. It should also be
noted that 12 months after the first CBC administration,
a full Wechsler test could be conducted with this patient.
The verbal indicator of intelligence in formal numerical
terms was 42 points, and the non-verbal was 79 points.
Due to the large speard of the results it was not possible
to obtain an overall Wechsler intelligence score. Testing
became possible thanks to significant improvements in
the contact, attention, and emotional-volitional control of
the patient’s behavior.

Analysis of the CASD and ATEK scales also revealed
a significant improvement (Tables 2 and 3). The total CASD
score decreased from 16 (before the first injection) to 6
(6 months after the first injection), the total ATEC score
decreased from 80 (before the first injection) to 16 (6 months
after the first injection). The ATEC score decreased from

Before the start

of therapy After 12 months

After 6 months

1 (attention — 0,
memory — 0 points)

2 (attention — 0,
memory — 2 points)

1 (attention — 0,
memory — 2 points)

0 0 5
4 5 8
2 4 9



Table 2. CASD score before and 6 months after the start of therapy

CASD sections

Before the start of therapy After 6 months

«Social interaction issues»

1

«Perseverations»

«Somatosensory disorders»

«Deviations in communication and development»

«Mood disorders»

«Attention and danger awareness issues»

NN TN D

Total score

o | O o | &

Table 3. ATEK score before and 6 months after the start of therapy

ATEK sections

Before the start of therapy After 6 months

Speech/Language/Communication Skills 18 5
Socialization 27 3
Sensory skills/Cognition 12 1
Health/Growth development/Behavior 23 7
Total score 80 16

27 to 3 in the “Socialization section, from 23 to 7 in the
“Health/growth development/behavior” section, from 18 to
5 in the “Speech/language/communication skills” section,
and from 12 to 1 in the “Sensory skills/cognition” section.
The greatest improvement of the CASD score was in the
“Obsessive actions (perseveration)” section (a decrease
from 4 [out of 5] to 0) and in the “Mood disorders” section
(a decrease from 2 [out of 4] to 0).

EEG analysis involved assessing the general functional
state of the brain, the level of maturity of the bioelectrical
activity, the severity of EEG changes, and clarifying the
location of pathological changes; it showed a significant

improvement of parameters 6 months after CBC
administration (Figures 1, 2). BAEP analysis showed an
improvement of auditory signal conduction in the “auditory
olivary complex” area on the left 6 months after CBC
administration (interval I-lll: 2.57 ms before the start of
therapy and 2.35 ms after 6 months).

EEG performed 6 months after the start of therapy
showed an increase in the number of groups of a-waves,
a decrease in the amplitude of the baseline EEG, a decrease
in the number of polyphasic potentials in the occipital
leads of both hemispheres, and a decrease in slow-wave
spectrum waves (B-waves, single o-waves). There was also
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Figure 1. EEG before the start of therapy.

Figure 2. EEG 6 months after the start of therapy.

Consortium Psychiatricum | 2023 | Volume 4 | Issue 4

43



a significant decrease in amplitude characteristics and
zoning in the form of a pronounced increase in amplitude
from the frontal cortex to the occipital cortex, which was
not observed before the start of therapy. Comparison
of the quantitative EEG data with eyes closed shows the
following: an increase in the power of a-waves in the parietal
and occipital leads of both hemispheres and a decrease
in the power of B-waves in the occipital-parietal leads of
both hemispheres. Analysis of the reorganization of the
leading electroencephalographic pattern over time indicates
a decrease in the severity of functional immaturity of the
brain structures in the patient after treatment.

A few months after the start of the therapy, the child's
vocabulary had expanded significantly, a simple phrase had
appeared, and speech had begun to be communicative. But
the most noticeable result was observed in the emotional
dimension and behavior: the child became much calmer,
aggression and affective outbursts disappeared, which
made it possible to completely discontinue neuroleptics.

The dramatic development of cognitive functions was
reflected in the child’s drawings (Figures 3, 4). Before
therapy, the patient's drawings had been monotonous and
non-objective. Thanks to the development of attention,
perception, and fine motor skills, the child began to develop
reading and writing skills.

DISCUSSION

There has been a significant increase in research into the
use of stem cells for the treatment of neurological and
psychiatric disorders in recent decades. Among these,
there are many case reports in which cell therapy produced
a real breakthrough [27-31].

In our opinion, the same can be said about our case.
Despite a large number of publications, there has not
been a single successful case report of CBC therapy for
regressive forms of autism, although there is a sufficient
amount of data on the effect of neuroinflammation on
the development of regressive autism, as well as on the
immunomodulatory function of stem cells. Patients with
regressive autism are characterized by immune disorders,
increased production of pro-inflammatory cytokines,



impaired blood-brain barrier, and subacute inflammation
in the brain tissue [32]. Pro-inflammatory cytokines, by
penetrating the blood-brain barrier, affect microglia and
astroglia, which leads to impaired pruning and synaptic
transmission [33]. From the microanatomical perspective,
patients with autism have a shorter length of dendrites
(especially in the frontal, temporal, and motor cortex),
an increased number of cortical columns with a decrease
in their volume, and blurred gray-white matter transition
[34, 35]. The pro-inflammatory immune status of such
patients causes a tendency toward an inadequate response
of the immune system to triggers (infections, immunization)
and the production of autoantibodies to the body's own
tissues, which often leads to a regression of previously
acquired skills and an increase in autistic symptoms [36, 371.
This is also confirmed by studies on the successful use
of anti-inflammatory therapy for the treatment of regressive
autism [38, 39]. Numerous studies have shown that stem
cells (SCs) have an immunomodulatory effect, suppressing
the activity of innate immunity factors (dendritic cells, natural
killer cells, complement) and the functions of cytotoxic
T-lymphocytes and T-helper cells. In addition, SCs translate
their functions to other cells, in particular, regulatory
T-lymphocytes, which determines the effectiveness of
cell therapy even after lysis of the injected stem cells
[40-42]. The regression and the development of the
disease two years after an infection suggest that our
patient has a regressive form of autism, which is mostly
characterized by immune disorders [32]. This assumption
explains the significant improvement in the drug-resistant
patient following CBC therapy. However, it should be
noted that the described case is currently the only
one and that confirmation of the hypothesis requires
extended clinical studies on a large sample of patients with
regressive forms of autism, as well as immunobiochemical
studies confirming the abnormal immune status of their
patients.

CONCLUSION

The use of CBCs is associated with good tolerability and the
absence of significant adverse events. The use of nucleated
CBCs in a patient with regressive autism led to a significant
improvement in cognition and a decrease in the severity of
their autistic symptoms. There was an improvement in the
child's condition in the form of perception development,
reduction of somatosensory disorders, normalization of
emotional status, and development of socialization and

communication skills. The complete discontinuation of
neuroleptics is also an important positive result of the
treatment. This case provides evidence that the use of
CBCs in some forms of autism in children can lead to
a significant improvement in their condition.

Submitted: 17.05.2023
Accepted: 07.09.2023
Published Online: 20.09.2023

All authors contributed significantly
to the study and article preparation, read and approved
the final version before publication.

The research was carried out without additional
funding.

The authors declare no conflicts of
interest.

Morozova YaV, Smirnov VN, Makarov IV, Emelina DA. The use
of umbilical cord blood nucleated cells in the treatment of
regressive autism: a case report. Consortium Psychiatricum.
2023;4(4):CP9300. doi: 10.17816/CP9300

*Yana Vyacheslavovna Morozova, Cand. Sci (Med.), Senior Researcher,
Laboratory of Human Stem Cells, National Medical Research Center of
Cardiology; ORCID: https://orcid.org/0000-0002-9575-0749

E-mail: yanamorozovaO@gmail.com

[viadimir Nikolaevich Smirnov], Dr. Sci (Biolog.), Academician of RAS;
Leading Researcher, Laboratory of Human Stem Cells, National Medical
Research Center of Cardiology; ORCID: https://orcid.org/0000-0001-5042-6534
Igor Vladimirovich Makarov, Dr. Sci (Med.), Professor, Head of the
Department of Child Psychiatry, V.M. Bekhterev National Medical Research
Centre for Psychiatry and Neurology; Professor of the Department of
Psychiatry and Narcology, North-Western State Medical University named
after I.I. Mechnikov, ORCID: https://orcid.org/0000-0003-0176-3846
Darya Andreevna Emelina, Cand. Sci (Med.), Researcher, Department
of Child Psychiatry, V.M. Bekhterev National Medical Research Centre for
Psychiatry and Neurology, ORCID: https://orcid.org/0000-0002-8189-1479

* corresponding author

1. lles A. Autism Spectrum Disorders. Prim Care. 2021 Sep;48(3):461-73.
doi: 10.1016/j.pop.2021.04.003.

2. Yin]J, Schaaf CP. Autism genetics — an overview. PrenatDiagn.
2017;37(1):14-30. doi: 10.1002/pd.4942.

3. BhandariR, Paliwal JK, Kuhad A. Neuropsychopathology
of autism spectrum disorder: complex interplay of genetic,



epigenetic, and environmental factors. Adv Neurobiol.
2020;24:97-141. doi: 10.1007/978-3-030-30402-7_4.

Thapar A, Rutter M. Genetic advances in autism. ] Autism Dev
Disord. 2021;51(12):4321-32. doi: 10.1007/510803-020-04685-z.
Goel R, Hong JS, Findling RL, Ji NY. An update on pharmacotherapy
of autism spectrum disorder in children and adolescents. Int Rev
Psychiatry. 2018;30(1):78-95. doi: 10.1080/09540261.2018.1458706.
Persico AM, Ricciardello A, Cucinotta F. The psychopharmacology
of autism spectrum disorder and Rett syndrome. Handbook

of clinical neurology. 2019;165:391-414.

doi: 10.1016/B978-0-444-64012-3.00024-1.

Shmakova OP. Structural and dynamic features of early
disability due to mental diseases. Pulse. 2020;22(10):62-7 (2020).
doi: 10.26787/nydha-2686-6838-2020-22-10-62-67. Russian.
Donegan JJ, Lodge D). Stem cells for improving the treatment of
neurodevelopmental disorders. Stem Cells Dev.
2020;29(17):1118-30. doi: 10.1089/scd.2019.0265.

Larijani B, ParhizkarRoudsari P, Hadavandkhani M,
Alavi-Moghadam S, Rezaei-Tavirani M, Goodarzi P, Sayahpour FA,
Mohamadi-Jahani F, Arjmand B. Stem cell-based models and
therapies: a key approach into schizophrenia treatment. Cell
Tissue Bank. 2021;22(2):207-23. doi: 10.1007/s10561-020-09888-3.
Sun JM, Song AW, Case LE, Mikati MA, Gustafson KE, Simmons R,
Goldstein R, Petry J, McLaughlin C, Waters-Pick B, Chen LW,
Wease S, Blackwell B, Worley G, Troy J, Kurtzberg J. Effect of
autologous cord blood infusion on motor function and brain
connectivity in young children with cerebral palsy: a randomized,
placebo-controlled trial. Stem Cells Trans Med. 2017;6(12):2071-8.
doi: 10.1002/sctm.17-0102.

Romanov YA, Tarakanov OP, Radaev SM, Dugina TN, Ryaskina SS,
Darevskaya AN, Morozova YV, Khachatryan WA, Lebedev KE,
Zotova NS, Burkova AS, Sukhikh GT, Smirnov VN. Human
allogeneic ABO/Rh-identical umbilical cord blood cells in the
treatment of juvenile patients with cerebral palsy. Cytotherapy.
2015;17(7):969-78. doi: 10.1016/j.jcyt.2015.02.010.

Surugiu R, Olaru A, Hermann DM, Glavan D, Catalin B,
Popa-Wagner A. Recent advances in mono- and combined

stem cell therapies of stroke in animal models and humans.

Int ] Mol Sci. 2019;20(23):6029. doi: 10.3390/ijms20236029.

Peng X, Song J, Li B, Zhu C, Wang X. Umbilical cord blood stem cell
therapy in premature brain injury: Opportunities and challenges.
J Neurosci Res. 2020;98(5):815-825. doi: 10.1002/jnr.24548.

Wang SM, Lee CU, Lim HK. Stem cell therapies for Alzheimer’s
disease: is it time? Curr Opin Psychiatry. 2019;32(2):105-16.

doi: 10.1097/YC0.0000000000000478.

Ternovoy S, Ustyuzhanin D, Morozova Y, Shariya M,
Roldan-Valadez E, Smirnov V. Functional MRI evince the safety
and efficacy of umbilical cord blood cells therapy in patients
with schizophrenia. Schizophr Res. 2020;224:175-7.

doi: 10.1016/j.schres.2020.09.028.

Morozova YV, Radaev SM, Voronova El, Emelina DA.

Umbilical cord blood cells in the treatment of patients with
schizophrenia in remission. Genes & Cells. 2021;16(1):75-81.

doi: 10.23868/202104012. Russian.

Lv YT, Zhang Y, Liu M, Qiuwaxi JN, Ashwood P, Cho SC, Huan'Y,
Ge RC, Chen XW, Wang ZJ, Kim BJ, Hu X. Transplantation of
human cord blood mononuclear cells and umbilical cord-derived
mesenchymal stem cells in autism. ] Transl Med. 2013;11:196.

doi: 10.1186/1479-5876-11-196.

Murias M, Major S, Compton S, Buttinger J, Sun JM, Kurtzberg J,
Dawson G. Electrophysiological biomarkers predict clinical

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

improvement in an ppen-label trial assessing efficacy of
autologous umbilical cord blood for treatment of autism. Stem
Cells Transl Med. 2018;7(11):783-791. doi: 10.1002/sctm.18-0090.
Chez M, Lepage C, Parise C, Dang-Chu A, Hankins A,

Carroll M. Safety and observations from a placebo-controlled,
crossover study to assess use of autologous umbilical

cord blood stem cells to improve symptoms in children

with autism. Stem Cells Transl Med. 2018;7(4):333-341.

doi: 10.1002/sctm.17-0042.

Rubinstein P, Dobrila L, Rosenfield RE, Adamson JW,

Migliaccio G, Migliaccio AR, Taylor PE, Stevens CE.

Processing and cryopreservation of placental/umbilical

cord blood for unrelated bone marrow reconstitution.

Proc Natl Acad Sci USA. 1995 Oct 24;92(22):10119-22.

doi: 10.1073/pnas.92.22.10119.

Sutherland DR, Anderson L, Keeney M, Nayar R, Chin-Yee I.
The ISHAGE guidelines for CD34+ cell determination by flow
cytometry. International Society of Hematotherapy and

Graft Engineering. ] Hematother. 1996 Jun;5(3):213-26.

doi: 10.1089/s¢d.1.1996.5.213.

Pranke P, Hendrikx J, Alespeiti G, Nardi N, Rubinstein P, Visser J.
Comparative quantification of umbilical cord blood CD34+

and CD34+ bright cells using the ProCount-BD and ISHAGE
protocols. Braz | Med Biol Res. 2006;39(7):901-6.

doi: 10.1590/s0100-879x2006000700008.

Mayes SD. Brief report: checklist for autism spectrum disorder:
most discriminating items for diagnosing autism. ] Autism Dev
Disord. 2018;48(3):935-9. doi: 10.1007/s10803-017-3401-0.
Mahapatra S, Vyshedsky D, Martinez S, Kannel B, Braverman J,
Edelson SM, Vyshedskiy A. Autism Treatment Evaluation Checklist
(ATEC) norms: a “Growth Chart” for ATEC score changes as

a function of age. Children (Basel). 2018;5(2):25.

doi: 10.3390/children5020025.

Panasyuk AY. [Adapted version of D. Wexler's method (WISC)].
Moscow: Institute of Hygiene for Children and Adolescents of the
Ministry of Health of the USSR; 1973. p. 80. Russian.
Eggermont JJ. Auditory brainstem response. Handb Clin Neurol.
2019;160:451-64. doi: 10.1016/B978-0-444-64032-1.00030-8.
Maric DM, Papic V, Radomir M, Stanojevic I, Sokolovac I,
Milosavljevic K, Maric DL, Abazovic D. Autism treatment

with stem cells: a case report. Eur Rev Med Pharmacol Sci.
2020;24(15):8075-80. doi: 10.26355/eurrev_202008_22491.
Shroff G. Human embryonic stem cells in the treatment

of autism: a case series. InnovClinNeurosci. 2017;14(3-4):12-6.
Kobinia GS, Zaknun JJ, Pabinger C, Laky B. Case report:
autologous bone marrow derived intrathecal stem cell
transplant for autistic children - a report of four cases

and literature review. Front Pediatr. 2021;9:620188.

doi: 10.3389/fped.2021.620188.

Okur SC, Erdogan S, Demir CS, Gunel G, Karadz E. The effect of
umbilical cord-derived mesenchymal stem cell transplantation
in a patient with cerebral palsy: a case report. Int ] Stem Cells.
2018;11(1):141-7. doi: 10.15283/ijsc17077.

Zhang C, Huang L, Gu J, Zhou X. Therapy for cerebral palsy

by human umbilical cord blood mesenchymal stem cells
transplantation combined with basic rehabilitation treatment:
a case report. Glob Pediatr Health. 2015;2:2333794X15574091.
doi: 10.1177/2333794X15574091.

Prosperi M, Guiducci L, Peroni DG, Narducci C, Gaggini M,
Calderoni S, Tancredi R, Morales MA, Gastaldelli A, Muratori F,
Santocchi E. Inflammatory biomarkers are correlated with



33.

34.

35.

36.

37.

some forms of regressive autism spectrum disorder. Brain Sci.
2019;9(12):366. doi: 10.3390/brainsci9120366.

Liberman AC, Trias E, da Silva Chagas L, Trindade P,

Dos Santos Pereira M, Refojo D, Hedin-Pereira C,

Serfaty CA. Neuroimmune and inflammatory signals

in complex disorders of the central nervous system.
Neuroimmunomodulation. 2018;25(5-6):246-70.

doi: 10.1159/000494761.

Prem S, Millonig JH, DiCicco-Bloom E. Dysregulation of

neurite outgrowth and cell migration in autism and other
neurodevelopmental disorders. AdvNeurobiol. 2020;25:109-53.
doi: 10.1007/978-3-030-45493-7_5.

Donovan AP, Basson MA. The neuroanatomy of autism —

a developmental perspective. ] Anat. 2017;230(1):4-15.

doi: 10.1111/joa.12542.

Tamouza R, Fernell E, Eriksson MA, Anderlid BM, Manier C,
Mariaselvam CM, Boukouaci W, Leboyer M, Gillberg C.

HLA Polymorphism in regressive and non-regressive autism:

a preliminary study. Autism Res. 2020;13(2):182-186.

doi: 10.1002/aur.2217.

Enstrom A, Onore C, Tarver A, Hertz-Picciotto |, Hansen R,
Croen L, Van de Water J, Ashwood P. Peripheral blood leukocyte

38.

39.

40.

41.

42.

production of BDNF following mitogen stimulation in early onset
and regressive autism. Am ] BiochemBiotechnol. 2008;4(2):121-29.
doi: 10.3844/ajbbsp.2008.121.129.

Malek M, Ashraf-Ganjouei A, Moradi K, Bagheri S,

Mohammadi MR, Akhondzadeh S. Prednisolone as adjunctive
treatment to risperidone in children with regressive type of
autism spectrum disorder: a randomized, placebo-controlled
trial. ClinNeuropharmacol. 2020;43(2):39-45.

doi: 10.1097/WNF.0000000000000382.

Golla S, Sweeney JA. Corticosteroid therapy in regressive autism:
preliminary findings from a retrospective study. BMC Med.
2014;12:79. doi: 10.1186/1741-7015-12-79.

Jiang W, Xu J. Immune modulation by mesenchymal stem cells.
Cell Prolif. 2020;53(1):e12712. doi: 10.1111/cpr.12712.

Luque-Campos N, Contreras-Lopez RA, Jose Paredes-Martinez M,
Torres MJ, Bahraoui S, Wei M, Espinoza F, Djouad F, Elizondo-Vega R),
Luz-Crawford P. Mesenchymal stem cells improve rheumatoid
arthritis progression by controlling memory T cell response. Front
Immunol. 2019;10:798. doi: 10.3389/fimmu.2019.00798.

Damien P, Allan DS. Regenerative therapy and immune modulation
using umbilical cord blood-derived cells. Biol Blood Marrow
Transplant. 2015;21(9):1545-54. doi: 10.1016/j.bbmt.2015.05.022.



The Interdisciplinary Diagnostics
of Autism Spectrum Disorder Using
DC:0-5™: A Case Report

doi: 10.17816/CP14783
Case report

Galina Skoblo", Svetlana Trushkina? FanuHa Cko6s0", CBeTnaHa TpywKuHa?®

1 Association of child psychiatrists and psychologists, T Accoyuayus demckux ncuxuampoe U NCUxo/a0208,
Moscow, Russia Mockea, Poccus

2 Mental Health Research Center, Moscow, Russia 2 @IBHY «Hay4Hell yeHmp Ncuxu4ecko20 300p08bA»,

Mockea, Poccus

ABSTRACT

The Diagnostic Classification of Mental Health and Developmental Disorders of Infancy and Early
Childhood (DC:0-5™) is widely used in many Western countries. For Russian specialists, such classification represents
a relatively new tool for the comprehensive diagnosis of mental disorders in children from birth to the five-year-old
threshold. The purpose for presenting this case study report is to showcase the practical application of the DC:0-5™.

This study aims to illustrate the diagnostic process according to the DC:0-5™ criteria using the example of a specific
clinical case report involving the collaborative efforts of two specialists: a child psychiatrist and a clinical child psychologist.

DC:0-5™ consists of five axes. The main axis focuses on clinical diagnosis criteria for mental disorders,
considering their age specificity. The remaining four axes allow one to take into account and specify data related to
biological, social, and psychological factors, which play a crucial role in understanding the causes and characteristics
of a mental disorder in a child.

In the examined case, an analysis of symptoms by means of the Clinical Disorders axis revealed that they
were consistent with the diagnostic criteria for autism spectrum disorder. The use of the remaining axes supplemented
the clinical diagnosis with specific details about the adverse physical health factors in the child, a high cumulative stress
burden, significant developmental delays in the emotional, speech, and social dimensions, as well as dysfunction in the
mother-child dyad. Since the parents declined medication for their son, this information proved crucial in developing
a support program for both the child and the family.

The comprehensive diagnostic approach using the DC:0-5™ axes proved highly effective, not only
in psychiatric diagnosis but also in establishing goals and objectives for subsequent intervention. Its application in
psychiatric, clinical psychology, and corrective educational practices has the potential to make support for children in
their early years a more personalized and family-oriented undertaking.

AHHOTALMA
PacnpocTpaHeHHas BO MHOTMMX 3anagHbIx cTpaHax AmnarHoctuyeckas kKnaccupukaLms HapyLLeHNin
NCUXMYECKOro 340POBbS 1 Pa3BUTUA B MAajeHYecTBe 1 paHHeM geTcTBe (Diagnostic classification of mental health and



developmental disorders of infancy and early childhood, DC:0-5™) apnseTcs 419 pOCCUIACKUX CMeLManncToB A0CTaTOYHO
HOBbIM MHCTPYMEHTOM KOMMIEKCHOM ANArHOCTUKUN MCUXMYECKUX PAacCTPOMCTB Y JeTel 0T POXAEeHWS A0 NSATW NeT.
MpeacTaBaeHme KIMHNYECKOro Clyyas MMeno LieNblo MPouATHCTpMpoBaTb NprMeHeHne DC:0-5™ Ha npakTuke.

MpoAEMOHCTPMPOBAaTL MPOBeAEHVE ANArHOCTVKM MO KpuTepusim DC:0-5™ Ha nprmepe KOHKPETHOTO KIIMHNYECKOro
C/ly4yas Npv COBMECTHOM yYacTum ABYX CMeLManncToB — AETCKOro NCUXMAaTPa 1 AeTCKOro KINHUYECKOTo NCKXosora.

DC:0-5™ cocTouT 13 AT oceil. OCHOBHAs OCb KIMHUYECKOTO AMarHO3a CoAepXXUT KPUTEPUM NMCUXNYECKNX
PacCTPOVICTB C yHETOM UX BO3PACTHOMN CrieumdmKin. YeTbipe AOMONHMTE IbHBIE OCK MO3BOSISHOT YHECTb U KOHKPETN3MPOBaTh
JaHHble 0 BANSHUM BUOMOTNYECKIX, COLMabHBIX 1 MCUXONOrMYecknX GakTopOB, UrpPatoLLIX BaXKHYHO POJib B MOHUMaHUM
MPVYNH 1 0COBEHHOCTEN NCUXMYECKOro PacCTPoiACTBa y pebeHka.

B paccmaTprBaemMom ciiydae aHanms CUMNTOMATUKIN MO OCU KIMHUYECKMX pacCTPOMCTB Mokasan ee
COOTBETCTBME ANArHOCTUYECKNM KPUTEPUSIM PaCcCTPOKCTBA ayTUCTMUYECKOro CnekTpa. Icnonb30BaHWe oCTasbHbIX OCel
JOMOAHWNAO KNNHUYECKUIA ANarH03 KOHKPEeTU3NPOBaHHON HGOpMaLmelt 0 HebnaronpuaTHbIX pakTopax dprsnyeckoro
3,0p0Bbsi pebeHKa, BbICOKOM YPOBHE KYMYNATUBHOWM CTPECCOBOM Harpy3ku Ha Hero, BblpaXeHHOM OTCTaBaHUM
B Pa3BUTUN B SMOLMOHAJILHOM, peyeBOn 1 coLmanbHol cdepax, HapyLleHUaX GYyHKLUMOHNPOBAHWSA MaTEPUHCKO-
fAeTckolr amagbl. C yyeToM O0TKasa poauTesnien oT MeAMKaMeHTO3HOrO IeUeHNs] CbiHa 3TU JaHHble 0Ka3aanch BaXKHbIMN
ANa pa3paboTky NporpamMMbl MOMOLLM PebeHKy 1 ceMbe.

KomnnekcHaa AnarHocTmka ¢ npumeHeHuem oceir DC:0-5™ nokasbiBaeT CBOK BbICOKYH
3QPeKTUBHOCTb, KaK B NaaHe NOCTaHOBKM NCUXMATPUYECKOro A4MarHo3a, Tak 1 B niaHe onpejeneHns uenei n 3agad
nocnezyroLLLero BMeLLlaTesbCTea. icnonb3oBaHve ee B KOPPEKLMOHHO-MEAArormyeckoi, KIMHNKO-NCUXON0rMYecKoi
1 NCUXMATPUYECKOV NPaKTMKe CNOCO6HO cenaTb MOMOLLLb AeTSIM NepBbIX 1eT XN3HW 601ee NepCcoHaNN3MPOBaHHOM U
ceMeriHO-0pUeHTUPOBAHHO.

INTRODUCTION
A significant milestone in the interdisciplinary diagnosis
of early mental health disorders is the development and
implementation of DC:0-5™ (Diagnostic Classification of
Mental Health and Developmental Disorders of Infancy and
Early Childhood) [1]. Created by leading global experts for
ages spanning from infancy to five years, this classification
has now been translated and published in numerous
foreign countries. In Russia, the translated version was
published in 2022 [2] and it has already found application
in domestic psychological and psychiatric practice [3, 4].
DC:0-5™ includes cross-references to ICD-10 and DSM-5,
allowing it to serve as a complementary diagnostic tool.
Diagnosis using DC:0-5™ involves an evaluation across
five axes [5]. In addition to the primary axis addressing
clinical disorders, it includes four supplementary axes
that consider various factors crucial for understanding
the development of mental disorders in young children.

These factors include aspects of family dynamics, the
cumulative stress burden on the child and family, and
indicators of the child’s biological health and maturity for
his age. The interdisciplinary data gathered contribute to
the provision of more adequate and comprehensive care
in each specific case [6].

The aim of this article is to illustrate the diagnostic process
as outlined based on DC:0-5™ criteria using the example
of a specific clinical case report involving the collaborative
efforts of two specialists: a child psychiatrist and a clinical
child psychologist.

CASE REPORT

The boy, Pavel (name changed), was 3 years and 1 month
old at the time of the first visit. His parents, both 44 years
old, have college degrees. The mother, before Pavel's
birth, was the owner of a small business. Currently, she is



a housewife. The father, an engineer by training, is involved
in that field. There are no other children in the family.
The family is well-off and resides in the suburbs of the
Moscow region in good housing conditions.

Parents complaints at the initial visit: speech delay,
stubbornness, disobedience, refusal to communicate, as
well as the presence of fear and stereotypical behaviors.

The family had endured a tragic experience in the year
leading up to the pregnancy and throughout, involving
the disappearance, extended search, and eventually news
of the death of their eldest teenage son. The pregnancy
itself was unplanned, and the mother, in part, made the
decision to carry it to term as an emotional attempt to
cope with the loss of her eldest child.

The delivery occurred spontaneously at 34 weeks, with a
birth weight of 5,84Ib and an Apgar score of 6-7 points.
The infant was fed on formula milk, and both the boy and
his mother spent the first month post-birth in a hospital. The
child was discharged with a diagnosis of cerebral ischemia
and CNS (central nervous system) oppression syndrome
and subsequently put on outpatient neurologist follow-up.

During the first 10-11 months, the parents raised no
concerns about the child’'s development. The baby was
calm, he ate and slept well, smiled frequently, could laugh,
displayed no fear of loud noises, and enjoyed watching
apartment renovation work. According to his mother, he
made her happy. The child achieved milestones such as
sitting independently at 9 months, crawling at 10 months,
standing without support at 11 months, and walking at
11,5 months. He started babbling around 8 months. Due
to delayed motor development, at 9 months, a neurologist
recommended intensive outpatient treatment, including
injections (the parents could not tell the specific drugs)
and massage, during which the boy became very agitated
and cried often.

After 11 months, Pavel started experiencing problems
with sleep, accompanied by the emergence of a significant
timidity level. At 12 months, he began rocking in his crib.
Throughout his second and third years, the boy remained
highly agitated, reacting intensely to every sound. He could
cry for hours due to noise from the neighboring apartment
and required prolonged rocking to fall asleep until the age
of three. Pavel developed a fear of strangers, crying and
hiding from them. He had intense fear of his grandfather,
who accompanied him to medical procedures; Pavel

vomited in the car. A few months after it first appeared,
the rocking behavior occurred whenever the child was
dissatisfied and later extended to include stereotypical
behavior such as falling to his knees and banging his head
on the floor or against the wall. The parents also noted
Pavel's persistent urge to play with running water, spending
extended periods pretending to wash dishes, watching the
washing machine for hours, or standing on the windowsill
to observe the movement of tree branches. He resisted any
attempt to wash his hair and started biting his nails to the
point of causing skin damage. He became highly irritable
when faced with restrictions, often shouting and attempting
to hit. He did not produce his first words by the age of
12-15 months. On a neurologist's prescription at a children
clinic, Pavel underwent treatment with stimulant and
sedative medications, including periciazine, which resulted
in uncontrollable vomiting, leading to the discontinuation
of the drug. At 18 months, Pavel underwent outpatient
removal of a superficial hemangioma on his scalp without
his mother’s presence. This sudden, albeit brief, separation,
along with the medical procedure, induced extreme fear
in the child. Shortly afterward, Pavel was attacked by
a dog, causing a terrible fright and involuntary defecation.
First word-like sounds appeared briefly around the age
of 2, used during play but not in communication. At 2.5
years, Pavel inserted a cherry pitinto his nose, leading to
choking and requiring a medical intervention. Following
the incident, speech in play disappeared.

Over the last two years, relations in the family have
been marked by the mother's deep concerns primarily
for her son’s physical health, her frequent irritation in
response to Pavel's “abnormal” behavior and the instances
of anger outbursts directed at both her husband and
son. Concurrently, Pavel consistently exhibited protest
behavior, manifesting as screaming, crying, attempts to
hide, and hitting an adult or banging his head in response
to requests from his mother. Notably, the child did not
engage in communication with his peers or adults beyond
the immediate family circle and displayed no interest in
interacting with other children.

Status: The child underwent an examination during a
home visit with the presence of both parents, conducted
by two specialists — a child psychiatrist and a clinical child
psychologist.

Physical development was age-appropriate. He had
no external stigmas of dysembryogenesis. Establishing
contact with the child proved challenging due to his



reluctance to communicate and desire to hide, which
lasted more than half an hour. Through the application
of techniques to establish contact, the boy became more
cooperative, agreeing to stay in the same room with the
adults. However, he kept his distance, avoided eye contact,
and did not engage in communication. Simultaneously, he
attentively listened to his parents’ narrative about him.
Unfazed by their son’s presence, the parents provided
a detailed account of his illness and gave their opinion
about his condition. Pavel communicated with his parents
using gestures and some syllables, but he seemed to
understand their speech well. When his parents tried to
interact with him, he mostly refused to comply with their
requests, expressing dissatisfaction through yelling before
retreating to another room. There, he turned on children
songs at high volume while rocking his body. According to
his mother the boy exhibits this behaviour with consistency.
A brief episode was organized where Pavel played with
his father. The child’s game actions involved repetitive
combinations of construction kit parts, accompanied by
a hushed, unaddressed mooing sound. Despite his father's
persistent attempts to provide guidance in the game, Pavel
remained unresponsive, ignoring his efforts. Upon his
father's request, Pavel effortlessly and accurately identified
objects, animals, and letters in pictures, showcasing his
recent accomplishment of learning the entire alphabet
in just five days, as reported by his father.

A conversation with the parents and observation of
the manner of interaction in the family revealed several
distinctive features. Throughout the discussion, the mother
appeared predominantly anxious, expressing concerns
for her son and seeking ways to help him. However,
many of her proposed solutions had little to do with
Pavel's current condition, such as deliberations on the
ideal age for school enrollment or strategies for future
university admission. She communicated readily with
specialists and was talkative. Her interactions with her son
mainly comprised comments, reprimands, or criticism,
seemingly ignored by Pavel. Although Pavel occasionally
attempted to attract his mother's attention through
sounds or gestures, none of them were noticed by her.
The mother confessed to frequently yelling at the child,
persistent irritability, and occasional outbursts of rage,
leading to physical punishment with a belt. In contrast,
the father’s interactions with his son looked gentle and
calm. The father's attitude was characterized by his desire
to explain in detail to his 3-year-old son the consequences

of various dangers, such as touching electrical outlets
or disregarding traffic rules, etc. The parents exhibited
a seemingly well-grounded relationship with each other.
Both expressed reservations about resorting to drug
treatment for Pavel, fearing potential allergic reactions,
and consequently opted against it.

PRELIMINARY STAGE OF INTERVENTION
The child’s mother received a recommendation to
consult a psychiatrist, leading to a diagnosis of Recurrent
depressive disorder, current episode moderate (F33.1).
The attending physician noted the chronic nature of
depression, emphasizing its polymorphic manifestation
with symptoms including anxiety, apathy, and suicidal
thoughts. A prolonged course of antidepressants was
prescribed, and she adhered to the medication regimen
diligently. Furthermore, psychoeducational discussions
were conducted with both parents and separately with
the mother, focusing on the parent-child relationship.
Upon reevaluation three months later, improvements
were noted in both the mother's and the child’s conditions,
primarily having to do with emotional stabilization. The
mother reported a cessation of her anger attacks, while
the child displayed increased calmness, with improved
interaction with other relatives. Notably, the child began
imitating sounds and producing the first words in his speech.
While Pavel's inclination towards negativism persisted, he
ceased banging his head in a sign of protest. Overall, the
intensity of stereotypical actions diminished, although they
surged again as anxiety heightened. Increased sensitivity
to sounds persisted.

QUALIFICATION OF THE CASE USING DC:0-5™
DIAGNOSTIC CRITERIA

The qualification process for the clinical case comprised
several stages: 1) evaluation of the child’s medical history
and qualification of his mental state; 2) assessment of the
stress level for the child and family, the developmental
milestones the child achieved and family relationship
context, using standard tabular DC:0-5™ forms; and
3) discussion of the results and collaborative development
of recommendations for therapeutic intervention. The first
stage was performed by a child psychiatrist; the second, by
a clinical psychologist, with both contributing to the third
stage. To present the data, the recommended sequence
of axis evaluation from DC:0-5™ was followed: starting
with axis llI, followed by axes IV, V, II, and finally, axis I.



The analysis of the case revealed influences on the health
status of factors such as prematurity, low birth weight,
and hypoxic brain injury during childbirth. These factors
led to the child being hospitalized in the first month of life
with a diagnosis of cerebral ischemia and central nervous
system oppression syndrome. Additionally, there was
a high likelihood of perinatal encephalopathy with a minor

Stressors
Presence of psychological trauma in a significant adult
Mental illness in a family member (maternal depression)

Exposure to stressors due to psychological trauma in mother
during pregnancy

Age of onset
Before birth
Before birth

Before birth

delay in motor development, supported by long-term
outpatient follow-up and neurological prescriptions (the
parents were unable to provide details of the neurological
diagnosis made at the polyclinic). The child's good general
physical condition and satisfactory development until
10-11 months suggested a mild form of perinatal
encephalopathy. The removal of a superficial infantile
hemangioma from the scalp at 18 months did not directly
affect the child's health.

Comments, including duration and severity
Ongoing, high-intensity stress for the entire family
Throughout pregnancy and until present time

Throughout pregnancy, high-intensity stress
for the mother

Painful or frightening medical procedures 9 months For two months, high-intensity stress for the child
Physical violence against a child (punishment) 12 months Until now

Separation of the child from hig mother (during a medical 18 months Short-term, sudden, high-intensity stress

procedure) and the procedure itself

Animal attack 18 months Short-term, sudden, high-intensity stress
Competency Domain Rating Emotional zztl:;i:;)nal tir';‘g;ig':;iz?:: Cognitive gnnogﬁryes?:al
Exceeds developmental expectations - - -

Functions at age-appropriate level - - - \
Competencies are inconsistently present or emerging - \ \

Not meeting developmental expectations (delay or deviance) \Y - -

Dimensions of Caregiving

Contribution to Relationship Quality

Strength = Not a concern | Concern

Ensuring physical safety Vv -

Providing for basic needs (e.g., food, hygiene, clothing, housing, health care) \Y -

Conveying psychological commitment to and emotional investment in the infant/young child - - \
Establishing structure and routines \ -

Recognizing and responding to the infant's/young child’s emotional needs and signals - - \
Providing comfort for distress - - \
Teaching and social stimulation - - Y
Socializing - - \
Disciplining - \Y

Engaging in play and enjoyable activities - - \
Showing interest in the infant's/young child’s individual experiences and perspectives - - \Y
Demonstrating reflective capacity regarding the infant's/young child’s developmental trajectory - - \Y
Tolerating ambivalent feelings in the caregiver-infant/young child relationship - - \



The axis contains a detailed list of stressors that may be
associated with the child’'s mental state. Each identified
stress factor was assessed for its duration, severity, and
suddenness. The specialist is asked to fill out the relevant
form from the manual (Table 1).

DC:0-5™ involves the evaluation of a child's development
across 5 domains (Table 2). Data can be gathered through
diverse channels, including discussions with parents,
observations of the child during interactions and play,
developmental charts, and standardized tests.

The specialist is asked to fill out the standard tabular form
“Dimensions of Caregiving” (Table 3) and draw a conclusion
about the level of adaptive functioning in each dyad, as
well as the need for intervention.

The adaptive functioning of the mother-child dyad was
classified as the third level, encompassing relationships
that ranged “from being at risk to being disturbed”. This
level suggests that the existing relationship may have
a negative impact on the child's condition and development;
therefore, therapeutic intervention is indicated.

The length of this article does not allow for a detailed
assessment of Pavel's relationship with his father. Itis worth
noting, however, that the functioning of the father-child
dyad was categorized at a relatively more favorable but
still somewhat problematic second level, characterized by
a relationship “from tense to concerning”. Consequently,
ongoing observation is recommended in this case, not
excluding intervention.

Analysis of the child’'s symptoms on Axis | resulted in
a diagnosis of autism spectrum disorder (ASD), meeting
all the necessary diagnostic criteria outlined in DC:0-5™
for this condition. Specifically, within the domain of social
communication (the first diagnostic category), the child
exhibits at least four symptoms out of the required three
for diagnosis: atypical social approach, limited ability to
initiate joint attention, atypical use of eye contact, and
lack of interest in peers. In the second diagnostic category,
restrictive and repetitive behavior is represented by three
symptoms out of the required two: stereotyped motor
movements and use of objects and toys, atypical fixation on

item or topic of interest, and atypical responsivity to sensory
inputs. These identified symptoms have a significant impact
on both the child and family functioning, meeting another
essential criterion for the disorder. Among the associated
features that support a diagnosis according to DC:0-5™
criteria, developmental and speech delays, prematurity,
and low birth weight may be noted. Furthermore, this
case aligns with the point of view outlined in ICD-10 and
reflected in DC:0-5™ regarding the frequent co-occurrence
of ASD with anxiety and phobic disorders.

RECOMMENDATIONS FOR THERAPEUTIC
INTERVENTION

Considering the parents’ rejection of medication therapy
for their son, a care program was recommended. This
program involves ongoing observation of the child and
mother by a psychiatrist, implementation of measures
to enhance mother-child interaction, sensory integration
courses, incorporation of the Floortime approach, and
corrective pedagogical strategies. The Floortime approach
consists of daily, brief episodes of non-directive play
between a parent and a child, including techniques to
promote social-emotional interaction. These techniques
are imparted to the parent by a specialist [7]. Specific
targets for clinical and psychological intervention were
identified through a comprehensive diagnosis across the
DC:0-5™ axes.

DISCUSSION

The use of DC:0-5™ Axis |, which contains clear criteria
for 42 early psychopathological syndromes, has shown its
usefulness as a tool for diagnostic clinicians in assessing
young children. However, the development of therapeutic
interventions solely based on Axis | can pose challenges
for child psychiatrists. This difficulty may arise primarily
due to age-related constraints on drug treatment and/or,
as observed in the analyzed case, the parents' decision
to reject it. Furthermore, a clinical diagnosis per se does
not provide insights into the pathogenesis of a specific
condition of the patient.

This information is gleaned through a meticulous look into
the history (Axis lll and IV) and analysis of supplementary
examination findings (Axis V and Il). In the discussed case,
Axis Il unveiled unfavorable biological factors affecting
the child’s physical health, though these factors did not
have a direct impact on the onset and course of the
primary mental disorder. Simultaneously, Axis IV identified



numerous stressors that could indirectly influence the
emergence and progression of ASD symptoms. Some
stressors demonstrated a clear temporal relation to the
initial and subsequent phases of ASD symptoms. For
instance, a notable decline in the child’s mental state at 10-
11 months of age appeared to be associated with intensive,
painful, and fright-inducing medical procedures. Axis V data
indicated a significant delay in emotional development, as
well as social and interpersonal relationships. The results
of the Axis Il examination revealed notable disruptions in
the functioning of the mother-child dyad. The structured
and tabular presentation of indicators on this axis facilitates
the identification of areas that could be used to optimize
the maternal behavior.

The persistent depression experienced by the mother,
detected in an additional psychiatric assessment, may be
a contributing factor encumbering her interaction with the
child. The prescription of an antidepressant treatment,
coupled with psychoeducational interventions, resulted in
a noticeable improvement in mother-child interaction and
a degree of progress in the child’s development. It is crucial
to highlight that these improvements occurred without
any specific therapy targeting the child himself. This once
again underscores the significance of the close connection
between a young child and his/her mother, to the extent
that his/her mental health can improve merely through
the stabilization of the mother-child relationship [8].

On the further development of corrective actions, it
is useful to consider a factor still relatively overlooked
in Russian infant psychiatry. We are referring to an ASD
criterion used in Axis |, also present in the DSM-5™,
known as atypical responsivity to sensory inputs. This
aspect is evident in the described case, involving sensory
changes in the auditory, tactile, and potentially vestibular
and proprioceptive domains. The pathogenetic role of
sensory changes in the clinical presentation of ASD and
their correction is being actively investigated both abroad
[7,9,10] and in Russia [11, 12].

Transitioning from this specific case discussion to the
potential wider implementation of DC:0-5™ in Russian
practice, several noteworthy considerations emerge.
Primarily, there is a notable absence of organizational
capacity to conduct interdisciplinary assessments during
routine outpatient visits. Typically, child psychiatrists and
clinical psychologists perform assessments separately,
posing a challenge for any subsequent collaborative
evaluation and reducing objectivity. To address this issue,

a potential solution could be to integrate the methodologies
of both specialists and leverage modern technologies,
such as widely available video recording. Moreover, when
employing DC:0-5™, it becomes essential to take into
consideration the disparities in established diagnostic
approaches between Western and Russian psychiatric,
psychological, and correctional pedagogical schools.
However, for psychiatrists, this challenge is somewhat
alleviated by the inclusion in the DC:0-5™ clinical axis
of references for each diagnosis to its counterpart in
ICD-10. For instance, the diagnosis of “autism spectrum
disorder” according to DC:0-5™ aligns with the diagnosis of
“Childhood autism” (F84.0) in ICD-10, although the criteria
for this disorder in early age are not comprehensively
covered in the latter.

CONCLUSION

In the examined case, an analysis of symptoms by means of
the Clinical Disorders axis revealed that they were consistent
with the diagnostic criteria for autism spectrum disorder,
specifically, the presence of prerequisite symptoms in the
categories of social communication and restrictive and
repetitive behaviors. Employing a comprehensive diagnostic
approach with the use of the remaining axes supplemented
the clinical diagnosis with specific details about the adverse
physical health factors in the child, a high cumulative stress
burden, significant developmental delays in the emotional,
speech, and social domains, as well as dysfunction in the
mother-child dyad. The diagnosis conducted across the
DC:0-5™ axes facilitated the development of a care program
for the child and family. This program is grounded in ongoing
observation of the family by a psychiatrist, corrective and
pedagogical measures, sensory integration courses, and
optimization of mother-child interactions.

In essence, the application of a comprehensive diagnosis
using the DC:0-5™ axes has demonstrated its utility, both
in establishing a psychiatric diagnosis and in delineating
the goals and objectives for subsequent intervention.
Its application in psychiatric, clinical psychology, and
corrective educational practices undoubtedly has the
potential to make support for children in their early years
more personalized and family-oriented undertaking.
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ABSTRACT

We have described a clinical case of psychotic disorder induced by synthetic cathinones in one drug-addicted monozygotic
twin. This clinical case is unique, because it offers the opportunity to observe many features of the singularity of the
dependence syndrome in twin brothers: drug choice; motivation to use drugs; and the development of multiple, long-
lasting psychoses in one of the brothers. We pursued a twelve-month follow-up of this case. The case substantiates
the paucity of a fundamental understanding of mental disorders and highlights the importance of further research
into the clinical features of drug-induced psychoses, especially those induced by novel psychoactive substances such
as synthetic cathinones.

AHHOTAUMA

B cTaTbe onucaH ciyyaii pa3BUTUSE MCUXOTUYECKOTO PAcCTPOMCTBA Y OAHOIO U3 MOHO3UTOTHBIX 6/1M3HeLOB, 06a 13
KOTOPbIX MMET CHOPMUPOBAHHBI/ CUHAPOM 3aBUCUMOCTU OT HECKOIBKMX MCUXOAKTUBHBIX BELLECTB. STOT Cyyail
npeAoCcTaB/seT peAKyto BO3MOXHOCTb Habn4aTb NHAMBUAYaNbHbIE 0CO6EHHOCTM B NpoLiecce napaniesbHoro
bopmMMpoBaHUA CUHAPOMA 3aBUCUMOCTI Y BAIM3HELLOB (HAPKOTUK BbI6OPa, MOTUBALMS K YNOTPebaeHWI0) N AaNbHeliLLee
pa3BUTLE ABYX 3aTSKHbIX NMCUX030B TONBKO Y OAHOIO 13 6paTheB. B cTaTbe onmcaHbl 1 NPOaHaNn3npPoBaHbl pesyibTaThl
12-MecaYHOro HabaaeHNs. laHHbIA CiyYaii JeMOHCTPUpPYeT HexBaTKy GyHAaMEHTasIbHOro MOHNMaHWS MEXaHNU3MOB
PasBUTUSA NMCUXNYECKNX PACCTPOKCTB 1 MOAYEPKMBAET BaXHOCTb Ad/IbHeNLIero n3yyeHums ncnmxo3oB, CBA3aHHbIX
C ynotpebieHneM NCUX0AKTUBHbIX BELLECTB, B YaCTHOCTY CUHTETUYECKNX KaTVHOHOB.



INTRODUCTION

Synthetic cathinones (Scaths) are modern psychoactive
substances which are synthetic analogues of cathinone.
Cathinone is an alkaloid found in the leaves of Catha edulis
(Khat). Scaths have psychostimulant, euphorigenic, and
empathogenic action. The actions spectrum is similar to
that of “traditional” drugs, such as methamphetamine,
amphetamine, and methylenedioxymethamphetamine
[1-3]. In Russia, a-pyrrolidinopentiophenone (a-PVP) and
4-methylenemethcathinone (mephedrone) are the most
prevalent Scaths [4, 5]. In comparison with traditional
stimulants, they (a) cause a stronger reinforcement system
activation, which leads to severe craving and higher overdose
risk, and (b) are capable of inducing psychoses, including
those with schizophreniform clinical presentation.

Accordingly, Scath-induced psychoses are often hard to
diagnose, as they are similar to schizophrenia manifestations
and sometimes may trigger mental disorders. In the case
of comorbidity between dependence syndrome and
schizophrenia both disorders have an altered clinical
picture. Clinical presentation and the course of the disease
in comorbid schizophrenia with modern psychoactive
substances addiction are currently the object of rigorous
research [6-9].

Schizophrenia is known to show an inheritance rate
of up to 50%; in monozygotic twins, the heritability rate
of schizophrenia can attain 79% [10]. A meta-analysis by
Murrie et al. (2020) arrived at a 25% rate of schizophrenia
development (Cl 18%-35%) during a four-year follow-up
period after drug-associated psychosis manifestation [11].
The study found that the highest risk of schizophrenia
development was associated with cannabinoid-associated
psychoses (34%; Cl 25%-46%), while hallucinogens and
amphetamine constitute a slightly lower risk, 26% (Cl
14%-43%) and 22% (Cl 14%-34%), respectively [11]. Thus,
schizophrenia and drug-induced psychoses can no longer
be considered antithetical conditions. Today, their concepts
are frequently seen as overlapping, providing opportunities
for research into the etiology and pathophysiology of mental
disorders. Not with standing the aforesaid differential
diagnosis of psychoses in psychoactive substance users
remains relevant for us.

We present a clinical case of a psychotic disorder induced
by synthetic cathinones in a drug-addicted monozygotic
twin. This clinical case is unique, because it offers the
opportunity to observe many of the features that
constitute the singularity of the dependence syndrome in

twin brothers, from the first experience to the development
of multiple, long-lasting psychoses in one of the brothers
that we followed-up for 12 months.

Written informed consent was obtained from both
brothers after a detailed explanation of the objectives and
protocol of the study, which was conducted in accordance
with the ethical principles stated in the Declaration of
Helsinki and approved by the Ethics Committee of the
I.M. Sechenov First Moscow State Medical University
(Sechenovskiy University).

PATIENT INFORMATION AND CLINICAL FINDINGS
Patient M, 26 years old, presented himself at the private
addiction clinic in Moscow accompanied by his parents
and brother B.

Patient M and his monozygotic brother B had used alpha-
PVP and mephedrone for 4 months without interruption
before the admission of M. Ten days before admission,
M became aloof and irritable, professed to be “tired of
drugs”, and stopped using them. On the admission date, he
started scrutinizing cars for special signs on license plates
and “realized” that he had to depart for the USA in order
to become a senator. He was found in such a condition in
front of the roof door at his office building, where he was
trying to “catch a helicopter to reach the USA".

During the interview, M was well oriented in time,
place, and his own personality, although alert, strained,
suspicious, and taciturn. According to the information
from his relatives, during the day M behaved excitedly,
was talkative, and claimed to have special abilities for
which he could be persecuted. M did not argue with his
parents when they reported on his condition, but he
seemed tense and upset. The patient himself answered
questions in a monosyllabic manner, sitting with his fists
clenched. He kept his ruminations secret and said nothing
about his supposed persecutors. Despite the apparent
psychic tension, M easily agreed to stay in the hospital.
He was admitted with the primary diagnosis F15.5 "Mental
and behavioral disorders due to use of other stimulants,
including caffeine: psychotic disorder".

Meanwhile B seemed anxious during the entirety of M's
interview. At first B declined to answer when asked about
his worries, but shortly afterwards he confessed to having
consumed the same drugs as M in the last months and
was now afraid to develop psychosis too. At that moment,
B had been abstinent for a week and displayed no signs of
developing psychosis. Therefore, B agreed with his parents



to submit to blood testing for drugs weekly for the next
month and that if he tested positive, he would be placed
in the rehabilitation center.

Family history was related by both brothers during two
parallel interviews. The paternal grandmother and paternal
grandfather of the patient had suffered from alcohol use
and the second female cousin had an opioid dependence.
The parents did not suffer from any psychiatric disorders
or substance misuse. There is no family history of mental
disorders.

Since childhood, M and B had lived together and been
always active and physical. The brothers were brought
up by their grandparents on the mother’s side, while the
parents were busy with their jobs. The development of M
and B was simultaneous and in line with their age. At the
age of five, the brothers started to show a divergence in
character: while M started to turn into a shy and introverted
individual, B began to develop sociability and gregariousness.
In 2000, at the age of seven, the brothers began school.
At school, M kept his distance from peers and stuck to his
brother; M made efforts in his studies. On the contrary,
B became livelier and leaned towards copying off from M
rather than studying himself. At the age of 13, the brothers’
behavior changed. M became more aggressive, having
turned into a frequent participant in school fights. Although
B's behavior was far from perfect, B got into trouble less
frequently because he was more careful and slyer.

At the age of 13, the brothers tried beer and cannabinoids
(bulk weed) for the first time. The effect of cannabinoid use
did not appeal to the brothers: hence, they never again
used these substances until their first year at university.
Alcohol intake did not appeal to the brothers after the first
try either. However, their attitude changed later. By the age
of 14, the brothers were systematic alcohol consumers.
Both drank up to 0.5 liter of hard liquor (vodka) every
week. Both brothers graduated from school (full 11-grade
course) with poor marks, but M having higher marks than
B, and entered university having chosen the same major.
On the first university year, M and B got closer to rich
peers and began to attend parties at which substance
use was common. In this company, the brothers felt
embarrassed of their inferior financial status. To blend
into the group, the brothers started consuming drugs as
well. Accordingly, from the age of 18, M has complemented
alcohol with hashish and, by graduation from university,

amphetamine. B, however, chose stimulants initially. M liked
the feeling of being aloof, indifferent, and relaxed, while
B gained the feeling of his own might, overcame his fear
and shyness in social interactions, and found it easier to
complete academic and work tasks under the influence
of amphetamine.

After a year of drug use, the brothers found out that it
became harder to stay sober even for a few days. During
the sober days, they experienced deep melancholy, mixed
with anxiety or agitation and a desperate need for drugs.
To avoid feeling that way, the brothers began taking
drugs daily. Three years later, at the age of 21, patient M's
tolerance for cannabinoids had increased by up to 4-5
grams of hashish and 2 grams of amphetamine per day.
Meanwhile B preferred to use amphetamine only, and
his tolerance stayed at a similar level of 2 grams per day.
M became more aloof, spending time in solitary reading
and playing guitar. At the age of 23 (in 2017), the brothers
tried Scath (mephedrone) for the first time. The effect of
mephedrone highly appealed to M; he experienced euphoria
that was stronger than that caused by amphetamine.
During the following year, M’s drug use turned severe, his
craving for mephedrone became irresistible: the patient
sniffed mephedrone every 30 minutes and began to
experience difficulties with nasal breathing, which led to
M's transition to smoking. B traveled a similar course, with
acute craving, and constant mephedrone consumption at
high doses, but he quit amphetamines. During this period,
the brothers kept smoking cannabinoids a few days a week
to “slowdown” after stimulants use.

At the age of 24 (in 2019), M's mental condition changed
dramatically. He became taciturn and detached and was
telling his brother about his constant fear of persecution
by special services and criminal organizations. M was also
complaining of racing thoughts and difficulties thinking.
Despite such a dramatic turn in his condition, M continued
his substance use (either did B). Three months later,
M developed visual, tactile, and verbal hallucinations: he
could visualize his former teachers demanding that he
confess to having committed a murder. Concurrently,
M started hearing threatening voices that were “dropping
into his head directly”. Experiencing extreme fear, M began
to bang his head against the wall, which led to the loss of
consciousness. M was found unconscious by his girlfriend,
who lived with him. He was taken to the neurology unit
of a city hospital by ambulance. In the city hospital, M did
not tell the doctors about his fears. After having been



discharged from the city hospital, M was sent by his
parents to the rehabilitation center for patients with
addictive disorders. One week later, M escaped from the
center, having taken no warm clothing despite the winter
weather. After having wandered in the city for several hours,
M froze up and came back to the rehabilitation center.
Upon coming back, M stated that he had seen a “dream”
in which “the real owners of the drugs that he had lost
had come to him and explained everything that had been
going on". He described that condition as a journey to the
parallel universe, where he had been shown “the truth”.
M told the staff of the rehabilitation center that he was
“the chosen one” as he had “special” blood flowing in his
veins. According to the patient, “anything” could be made
of his “special” blood. He also talked about his fear of
being killed by unknown powers and feeling that someone
is manipulating his thoughts. M claimed to see around him
special signs that were passing him messages. Seeing that,
M’s parents committed him to a psychiatrist, who initiated
a treatment with second-generation antipsychotics. Upon
treatment, M's condition improved and psychosis retreated.
M adhered to maintenance therapy and abstained from
recreational drugs. During the same period, B also ceased
drug use without professional assistance. On the third
month of sobriety M found a job as a sales manager in
an airline company, lived alone in a rental apartment, and
was socially active. After seven months of maintenance
therapy M decided to give up treatment, as he “felt fine
and got overweight because of therapy”. Afterwards, M
experienced intense craving for Scaths and during the
New Year's holidays (in 2020) resumed consumption. B did
as well. The brothers had been using Scaths four months

Age (year) Event
13 years old (2006)

from 14 to 18 years old (2007-2010)

from 18 to 23 years old (2010-2016) regularly

23 years old (2017)

straight before M’s admission. They reported that daily
consumption was approaching upward of 10 grams of
mephedrone or 7 grams of alpha-PVP. Table 1 provides
a summarized timeline of events.

DIAGNOSTIC ASSESSMENT

During neurological examination hands tremor was
observed, and during physical examination tachycardia
(96 beats per minute) was discovered.

A series of routine tests were administered upon the
patient’'s admission: in blood tests, ECG and EEG were
normal. Toxicological blood test (gas chromatography-
mass spectrometry) did not show the presence of any
substances (since it had been 10 days since the last drug
intake according to patient report).

In terms of psychiatric assessment, we performed
a psychopathological differentiation between substance-
induced psychosis and schizophrenia spectrum disorder
using the facts from the patients’ history and their present
mental state.

Based on our clinical judgment, the psychotic episodes
had delusional manifestation, with a trend towards
increasing complexity: hallucinations combined with
pseudohallucinations and psychic automatism (thought
broadcasting and insertion) and oneiroid syndrome (dream-
like statement at the peak of the first psychotic episode)
were observed. Furthermore, during the first psychotic
episode M believed in his own might, special possibilities,
and adopted risky behavior, which can be considered
as mania symptoms. The first psychotic episode lasted
around six months; such duration is atypical for substance-
induced psychosis, as novel psychoactive drugs usually

First alcohol and cannabinoids intake (M and B).
Regular alcohol consumption (M and B).

M is using cannabinoids and amphetamine regularly. B is using amphetamine

First mephedrone intake (M and B).

M and B are using Scath regularly. M has developed a first episode of psychosis.

24 years old (2018)

Treatment in the rehabilitation center for addictions, then outpatient psychiatric

treatment with antipsychotics during 7 months that patient discontinued himself.

the New Year holidays (2019-2020)

26 years old (2020)

M and B resumed consumption of Scaths at the same day. After this point they
continued using Scaths for 4 months.

M's second psychosis and current admission.
B quits drugs without professional help.



cause psychotic episodes that last 5-7 days. Nevertheless,

by the time the psychotic episode ended, M had fully

recovered, got a job, and showed no signs of negative
symptoms for seven months.

In the absence of negative symptoms, such a condition
could be interpreted as schizoaffective disorder. But a few
counter-arguments exist:

a. there was no signs of affective disorders (neither
mania, nor depression) beyond the peak of the first
psychotic episode;

b. on the current admission, delusion with self-
aggrandizing ideas was also observed, but euphoria,
elevated or irritable mood, psychomotor agitation
and impulsivity were not present;

c. the patient kept formal insight into his condition and
was able to conceal his condition, which is not typical
for severe affective disorders; and

d. alarge dose of substances and long period of their
consumption led to the development of psychosis,
whereas exacerbation of a primary psychiatric
disorder usually happens after a moderate substance
consumption.

The current episode began approximately 10 days after the

last Scath intake and cannot be explained by intoxication

or withdrawal syndrome. Therefore, the patient meets

ICD-10 diagnostic criteria for F15.5 “Mental and behavioral

disorders due to use of other stimulants, including caffeine:

psychotic disorder”.

THERAPEUTIC INTERVENTION
The patient received the following round of therapy in the
addiction treatment unit of the psychiatric hospital: fluid
therapy up to 1liter per day, haloperidol up to 20 mg/day,
and valproic acid up to 1200 mg/day. During the treatment
course, M remained taciturn and aloof, spending most
of the day in bed with closed eyes. Nevertheless, the
patient would easily wake up and join a conversation
with a doctor. From the first days of the therapy, M
denied having psychotic symptoms, including fear of
persecution, referring to the therapy effects. However, he
remained detached and distrustful, tried to limit any kind
of verbal contact, and all his answers were monosyllabic.
So doctors concluded that M is still experiencing psychosis.
Afelt burdened by staying in hospital, was curious about
discharge date, and often asked for a call to his parents.
Fluid therapy lasted for 3 days in order to prevent possible
electrolytic and rheological disorders. Antipsychotics and

anticonvulsants were used throughout the period of the
stay in the addiction treatment unit. Psychosis was in
retreat by the second week of treatment, M’s condition
improved. He became more communicative and active
and reported no complaints. On the third week of therapy,
M was referred to the rehabilitation unit.

TWELVE-MONTH FOLLOW-UP

M remained under the supervision of the psychiatrist.
In general, therapy with haloperidol and valproic acid
was well tolerated. However, the patient was sedated and
after three weeks of treatment developed akathisia. His
therapy was modified: haloperidol and valproic acid were
discontinued, carbamazepine 600 mg/day and olanzapine 15
mg/day were prescribed. This course remained unchanged
until the end of the follow-up period. The patient endured
blood testing every month and a physical examination
every week to monitor adverse effects. No side-effects
were noticed.

M was active and coopereative from the first day in the
rehabilitation unit. Psychotherapy consisted of a twelve-step
program and individual therapy with a gestalt therapist.
Concurrently, B stayed sober. He started individual sessions
with a therapist in the cognitive-behavioral approach and
joined the Narcotics Anonymous community.

During his first month in the rehabilitation unit, M did not
reveal his worries. Instead, M was telling his psychiatrist
that he felt well and was willing to recover. However, his
speech consisted of clichéd “right” phrases. After three
months in the rehabilitation unit, M's condition improved.
He became less guarded and confessed that his recent
condition was almost identical to his first psychosis: M
reported seeing signs that imparted him various pieces
of information, to have thought of others speaking of him
in secret, and to have thought to have “special” blood
coursing through his veins.

Upon improvement, M became an active participantin
every event, started asking staff for help, and was amicable
and genuinely interested in advice given by the psychiatrist
and the psychologist.

Despite noticeable improvement, the possibility of a
schizophrenia spectrum disorder could not be excluded.
On the 11" month of the follow-up, a cognitive evaluation by
psychologist was performed. M's thinking was concrete.
Abstraction and generalization were somewhat impaired.
There were isolated generalization distortions and
derailments. M's emotional status was remarkable for its



vivid emotionality and immaturity of emotional reactions.
Short-term and long-term memory were intact. Working
efficiency, warming-up extent, and mental stability
were normal. Attention span was normal, but attention
fluctuations were observed. Thus, no signs of organic-
type or schizophrenic-type disorders were detected in M.

The psychiatrist did not detect any negative symptoms
during the year of follow-up. No specific thought or
emotional-volitional disorders (power potential decrease,
blunted affect, and schizophrenia-type thought disorder)
were observed during the psychological examination.
Therefore, the diagnosis of schizophrenia was excluded.

After a year of follow-up, M was discharged from the
rehabilitation unit of the private clinic with an ICD-10
diagnosis F19.202 “Dependence syndrome due to multiple
drug use, currently in remission, stage 2" based on the
main criteria for the dependence syndrome: presence of
craving, lack of control over consumption, high tolerability
for a drug, and withdrawal syndrome.

Concurrently, B remained sober and has landed a job
as a manager. B now rarely experiences a craving for
drugs and the craving is easy to overcome. In addition,
he attends open city groups of the Narcotics Anonymous
community. B never experienced psychotic symptoms.

DISCUSSION
This case demonstrates the paucity of a fundamental
understanding of mental disorders and highlights the
importance of further research into the clinical features
of psychoactive drug-induced psychoses, especially those
induced by novel psychoactive drugs such as Scaths.
The case is unique for several of its development features
and the course of the dependence syndrome in the twin
brothers: the choice of a recreational drug, motivation for
consumption, and, undoubtedly remarkably, psychosis
development. Genetic predisposition would be suggested
not only by the hereditary load, but also by a concurrent
development of addiction syndrome in the brothers.
The age of drug abuse onset, consumption frequency, the
development of regular consumption, and the progressive
disorder course are identical in both brothers. Following in
the steps of the community, in which it was customary to use
psychoactive drugs, consequent expansion of the consumed
psychoactive drugs range and fast development of regular
use generally reflect the effects of the environmental
factor. The different motivation for psychoactive drug use
is remarkable: while M wanted to stand out in a crowd and

isolate himself from society, B desired to overcome his
shyness and fear to achieve a higher social status. Hence,
personality traits have determined in this case the vector
of psychoactive drug choice. M, having schizoid personality
traits, preferred alcohol and cannabinoids at the initial
stage of his addiction and started using Scath only after
full development of the addiction, when his tolerance
level had risen and there was a need for a stronger effect.
B, being more inclined towards hysteroid personality traits,
chose stimulants initially. Remarkably, B did not develop
any psychotic episode throughout the whole observation
period despite the severity of his dependence and his
drug consumption being as intense as that M himself.
Another remarkable aspect of our case is the so-called
“twin telepathy”: B's periods of not professionally assisted
sobriety were concurrent with M's periods of abstinence,
as well as B's relapses.

The case has some key findings. Firstly, there are several
factors that affect the risk of psychosis development,
and that risk is not identical even for monozygotic twins.
Secondly, schizophrenia-like psychosis induced by novel
substances have to be differentiated from schizophrenia
spectrum disorders even when repetitive psychotic episodes
are being observed. And thirdly, prolonged supervision
under a qualified psychiatrist is necessary for patients
with substance-induced psychoses.

The challenge that comes with differentiating a diagnosis
of substance-induced psychotic disorder (SIPD) from that
of schizophrenia spectrum disorders (SSD) is significant.
The Diagnostic and Statistical Manual (DSM-5) emphasizes
that patients with SIPD demonstrate different social
and demographic features compared to patients with
schizophrenia [12]. The risk of developing schizophrenia
is higher in families with a history of any psychotic disorders
[13]. Yang et al. (2020) found that the methamphetamine use
initiation age correlates negatively with the Brief Psychiatric
Rating Scale total score and the Activation subscale score,
and that the duration of methamphetamine use correlates
positively with the duration of psychosis [14]. Despite the
fact that the positive symptoms of stimulant-induced
psychoses (SIP) and SSD are generally similar, research
confirms the absence of negative symptoms in SIP. [15].
On the other hand, there is evidence of a global and
domain-specific cognitive dysfunction in SIP with a similar
magnitude as schizophrenia compared to healthy controls
[16]. We consider it safe to state that our case corresponds
to the mentioned features as well: a family history of an



addictive disease with no psychiatric history; a socially
active and well-adapted patient despite the reality of severe
addiction; no signs of primary psychiatric disorder before
the psychosis; long-lasting psychosis after a long episode
of consumption; and severe, positive symptoms with no
negative symptoms. Nevertheless, based on current data,
stimulant-induced psychosis morphs into schizophrenia
in approximately 20% of cases during a five-year period
and patients with repetitive prolonged psychosis face the
highest risk of schizophrenia [9, 11].

Our case has practical value for the treatment of
comorbid psychotic and addictive disorders. We obtained
a sufficiently result of the therapeutic combinations in
multiple ways: (a) a parallel approach to psychosis and
addiction treatment was performed, which appeared
the best in this situation; (b) a combination of individual
and group therapy for addiction was performed; (c) and
a combination of psychotherapy and pharmacotherapy
was utilized. This combined, comprehensive approach to
the treatment of comorbid disorders appears optimal due
to the need to develop strong motivation for sobriety and
compliance with medical professionals to prevent further
deterioration of a patient’s condition.

This case report has limitations that should be
acknowledged. Unfortunately, this case description is based
primarily on the patients' retelling of their life history and
other information obtained from their relatives, which
mostly could not be verified by any medical documentation.
That makes disputable the equality of the consumed
amounts of drugs and the periods of sobriety stated by
the brothers during the interview, as well as the accuracy
of the description of the first psychotic episode. Moreover,
negative symptoms of schizophrenia may appear minor
at this stage or concealed by antipsychotics.

PATIENT PERSPECTIVE

After a year of treatment, the brothers have developed
a strong motivation for sobriety based on their own internal
values. M said the following during the interview: “Rehab
showed me that | really have a choice, but on the other hand
I met people who fell deeper in this abyss and don't have
a chance to return. I'm about to live a fulfilling life and I've
realized how lucky | am for not being disabled forever or
forever hallucinating.” Nevertheless, he had a controversial
view on medication: “l agree that it's necessary to take pills,

but I'd like to stop it someday. | don't have some serious
side effects like I've had before with my first psychiatrist,
such as weight gain, but | would like to be more active
and feel less sleepy”.
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ABSTRACT

Endoxifen, a protein kinase C inhibitor, has been approved for use in manic episodes in India. One of the symptom
traits that it predominantly targets is impulsivity. Impulsivity can also be a symptom dimension of other mental health
conditions, one of which is Borderline Personality Disorder (BPD). Management of BPD is challenging, with limited
pharmacological options that are symptom-directed and psychotherapy sessions that are fraught with early dropouts
and lack of compliance. Impulsive behaviors represent a major reason for seeking help in BPD, especially with regard
to non-suicidal self-injury, substance abuse, high-risk sexual behavior, aggression, etc. Here, we present a case series
comprising five individuals with a diagnosis of BPD whose treatment regimens were changed and endoxifen added
at a dose of 8 mg once daily. Clinical improvement was monitored using the Borderline Evaluation of Severity Over
Time (BEST). All the subjects improved in the impulsivity domains as well as with regard to attention deficits, mood
fluctuations, and overall functioning. Endoxifen is thus potential promising in terms of the management of BPD, but
needs more extensive study to fully substantiate its clinical benefits.

AHHOTAL VA

SHAOKCUEH, MHTMBUTOP NPOTENHKMHA3bI C, bl 0406peH B VIHAMM A8 MPUYMEHeHNS NPy MaHWakaabHbIX SMN304aX.
NMNynbCMBHOCTL — OAMH 13 CUMMTOMOB, Ha KOTOPbIN NPerMyLLeCTBEHHO HanpaB/ieHo JeiCTBMe JaHHOrO BeLlecTBa.
NMNynbCMBHOCTL NPUCYLLE Pa3ANYHBIM NCUXNYECKUM PacCTPOMCTBaM, OAHUM 13 KOTOPbIX ABIAETCS NOrpaHnYHoe
pacctporictBo nnyHocty (MP). JleueHune MPJ1 SBNsSieTCA C/IOXKHON 3afadei, NOCKoAbKY dapmakonormyeckume
CpeACTBa, HanpaB/ieHHbIe Ha YCTPaHeHne CUMNTOMOB, OFpPaHMYeHbl, a CéaHCbl NCUXoTepanumn MOryT CNPOBOLIMPOBaTb
npekpaLleHne ne4yeHns Ha paHHer cTagum n HecobtogeHne pexnma Tepanun. Mpu MPJ1 uMAynbCMBHOE NoBeAeHMe
334acTyto AB/IAETCA NePBONPUYMHON 0O6PaLLEHNS 33 MOMOLLIbIO, 0COBEHHO MPY HeCYMLMAAIbHOM CaMOMOBPEXAAIOLLIEM
nosejAeHUN, 310ynoTpebneHnem NcnMxoakTUBHbBIX BELLLeCTB, PUCKOBaHHLIM CeKcyabHbIM MOBeAeHneM, arpeccueil
1 T.4. B AaHHOV cTaTbe npejcTaBieHa cepmns U3 NATU KIMHUYECKUX CllydaeB NaLMeHTOB C AMAarHOCTMPOBAHHbIM
MPJ1, KOTOPbIM B CXeMy fleyeHns bbl1 fobaBneH SHAOKCUPEH B Jo3e 8 MI OAWH pa3 B AeHb. KNMHMYeckas JUHaM1Ka
OTCIEXMBANOCh C MOMOLLIbIO OMPOCHMKA [IMHaMMYeCKOM OLIeHKN TSXKeCTU MPOSIBAEHUIA MOFPAHNYHOIO PacCTPONCTBA
nnuHoctk (Borderline Evaluation of Severity Over Time, BEST). Y BceX MCnbITyeMbIX yAyYLLNANCL MOKa3aTenn B OTHOLLEHU
UMMNYNbCMBHOCTY, AePULNTa BHUMAHWS, KONebaHW HacTpoeHUs 1 obLero yHKLIMOHNPOBAHWA. TakuMm 06pasom,



3HAOKCUbEH ABNSETCS NOTEHLMaNbHO NepCrekTUBHbLIM NpenapaToM Ans nedeHus MNPJ1, HO Ans NONHOrO NOATBEPXAEH WS

€ro KMHn4Yecknx ripenmyLecTs HEO6XO,U.VIMI:>I 6onee O6LIJI/IprIe nccnegoBaHuA.

INTRODUCTION

Borderline personality disorder (BPD) is a complex clinical
disorder, with symptoms ranging from identity diffusion to
impulsive behaviors, self-injury, inappropriate intense anger,
suicidal/self-harm behaviors, instability of interpersonal
relationships, and affective instability [1, 2]. This disabling
mental health condition leads to impaired function, and
usually appears during youth, though it impacts patients
throughout their lifespans [1]. Among the general adolescent
population, the prevalence of BPD is 3% [2], whilst the
lifetime prevalence of BPD is 1.4% [1, 2]. Among adolescents
attending an outpatient clinic, the prevalence of BPD
is 11%, while among suicidal adolescents attending an
emergency department, the prevalence is a staggering 78%.
The treatment approach to BPD includes evidence-based
pharmacotherapy along with supportive psychotherapy,
dialectic behavioral therapy, etc. [3, 4]. A combination of
pharmacotherapy and psychotherapy is more effective
than a single therapeutic approach for the management
of BPD [2-4], though retention in treatment and insight
facilitation are practical challenges.

There is currently no approved molecule for the BPD
pharmacotherapy. Endoxifen, a protein kinase C (PKC)
inhibitor, has antimanic properties and has been approved
for manic episodes with or without mixed features of bipolar
| disorder [5]. There are also reports of its effectiveness in
patients with impulsivity and substance abuse. Acommon
thread among these is PKC overactivity, and therefore
endoxifen could be evaluated for these indications [6].

Evidence on endoxifen is accumulating and would serve
toincrease our understanding of the value of this molecule.
This case series describes the utility of endoxifen in the
management of patients with BPD who displayed traits
of impulsivity such as non-suicidal self-injury (NSSI), easy
anger outbursts, and inappropriate sexual behavior (ISB).
All cases involved individuals who had been diagnosed with
BPD prior to the current presentation (for a period of over
three years) and who had been treated with various drugs
during that time. Treatment with endoxifen was effective
and well-tolerated, signifying the importance of this drugin

the management of BPD. Informed consent for endoxifen
treatment and publication of data was obtained from all
patients in their own languages.

CASE DETAILS

The individual case demographics, medications on which
they presented, the treatment changes and improvement
observed are presented in Table 1. The symptom dimensions
of the patients are highlighted below. Clinical diagnosis was
made as per DSM-5. We used the Borderline Evaluation
of Severity Over Time (BEST) scale to objectively record
the improvement with treatment. The BEST scale rates the
behaviors, emotions, and thought patterns typical of BPD.
The scale is sensitive to clinical change as early as four
weeks into interventions and the score correlates positively
with symptom severity [7]. This scale is a 15 items rated on
a Likert scale. The BEST scale composed of 3 subscales:
subscale A (thoughts and feelings), which includes eight
items each with a maximum score of 5 (maximum score
for subscale A is 40); subscale B (behaviors-negative),
which includes three items each with a maximum score
of 5 (maximum score for subscale B is 15); and subscale
C (behaviors-positive), which includes 3 items each with a
maximum score of 5 (maximum score for subscale Cis 15).
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Parameter
Patient age
Patient gender

Comorbid diagnosis

Initial treatment

Change in treatment

Duration of endoxifen
treatment

No. of reviews
after first visit

BEST score at baseline

BEST score at last visit

Improvement
observed with
endoxifen

Laboratory
investigations during
treatment with
endoxifen

Present status

Case 1
21
F

No comorbidities

Fluoxetine 40 mg,
aripiprazole 10 mg,
oxcarbazepine

900 mg

Endoxifen 8 mg,
lamotrigine 300 mg,
oxcarbazepine

900 mg (for three
months) then

600 mg;

aripiprazole was
tapered and stopped

Three months

67
28

Reduced
consumption

of alcohol and
tobacco; markedly
reduced impulsivity;
more composed

and functional in
relationships; no
instances of harming
others and herself

Hemoglobin: 10.2 g/
dL, total leukocytes:
6600/pL with
normal differential
count, fasting blood
sugar: 108 mg/dL,
thyroid stimulating
hormone: 1.2 mIU/L,
vitamin B12: 457 pg/
mL

Sustains
improvement
(last seen — one
month previously)

Case 2

19

F

Adult ADHD

Lamotrigine 100 mg,
lithium 450 mg,
risperidone 1 mg,
clonazepam 1 mg,
atomoxetine 36 mg

Endoxifen 8 mg,
escitalopram 15 mg,
lamotrigine 200 mg,
atomoxetine 36 mg;
risperidone 2 mg

(for one month) then
tapered and stopped;
clonazepam and
lithium were tapered
and stopped

Two months

61
36

Improvement in
mood and focus;
symptoms of ADHD
were alleviated; able
to actively engage
with family members;
no further instances
of self-harm or
violence

Hemogram, fasting

blood sugar, thyroid
profile, vitamin

B12, and vitamin D

levels — normal

Sustains
improvement

(last seen — two
months previously)

Case 3
28

M

BPAD (?)

Carbamazepine
600 mg,
clonazepam 1.5 mg,
escitalopram 10
mg, risperidone 4
mg +
trihexyphenidyl

2 mg,
multivitamins

Endoxifen 8 mg,
carbamazepine
600 mg,
clonazepam 1 mg,
risperidone 2 mg;
escitalopram

was tapered and
stopped

Four months

69
29

No classical

mood episodes;
reduction in

mood fluctuations
and irritability;
improvement at
the workplace
(fewer altercations
and better
attendance)

Hemogram,
vitamin B12 levels,
liver function
tests, and serum
electrolytes —
normal

Sustains
improvement
(last seen — one
week previously)

Case 4

25

F

Adult ADHD

Lithium 1200 mg,
haloperidol 5
mg, amisulpride
100 mg

Endoxifen 8 mg
(for 1 month)
then 16 mg,
lithium 1200 mg,
haloperidol 5 mg,
methylphenidate;
amisulpride was
tapered and
stopped

Three months

70
36

Reduction in
impulsivity,
grandiosity, anger
outbursts, and
ADHD symptoms;
improvement in
overall biological
functions

Hemogram,
thyroid profile,
fasting lipid
profile, and liver
function test —
normal

Relapsed
(after drug
default)

Case 5

29

Nil

Amisulpride 100 mg,
vortioxetine 20 mg,
divalproex 1 g

Endoxifen 8 mg,
divalproex 750 mg,
vortioxetine 20 mg

Four months

4

68
38

Reduced suicidal
tendency; fewer
episodes of violence
and anger outbursts;
improvement

in depressive
symptoms; improved
work performance
(more days of
perceived productive
work, more flexibility
with shifts, more
alert)

Hemogram, liver
function test,
gamma-glutamyl
transferase, fasting
blood sugar, and
thyroid profile —
normal

Lost to follow-up



Instructions: For the first 12 items, the highest rating (5) means that the item caused extreme distress, severe difficulties
with relationships, and/or prevents getting things done; the lowest rating (1) means the item caused little or no problems.

Rate items 13-15 (positive behaviors) according to frequency.

A. THOUGHTS AND FEELINGS

1. Worrying that someone important in your life is tired of you or is planning to leave you.
2. Major shifts in your opinions about others such as switching from believing someone is a loyal friend or partner

to believing the person is untrustworthy and hurtful.

3. Extreme changes in how you see yourself. Shifting from feeling confident about who you are to feeling like you are evil

or that you don't even exist.

Feeling paranoid or like you are losing touch with reality.
Feeling angry.

Feelings of emptiness.

Feeling suicidal.

© No vk

B. BEHAVIORS (NEGATIVE)

9. Going to extremes to try to keep someone from leaving you.

Severe mood swings several times a day. Minor events cause major shifts in mood.

10. Purposefully doing something to injure yourself or attempting suicide.
11. Problems with impulsive behavior (not counting suicide attempts or injuring yourself on purpose). Examples include:

overspending, risky sexual behavior, substance abuse, reckless driving, binge eating, other

(circle those that apply).

12. Temper outbursts or problems with anger leading to relationship problems, physical fights, or destruction of property.

C. BEHAVIORS (POSITIVE)

13. Choosing to use a positive activity in circumstances where you felt tempted to do something destructive or self-defeating.
14. Noticing ahead of time that something could cause you emotional difficulties and taking reasonable steps to

avoid/prevent the problem.

15. Following through with therapy plans to which you agreed (e.g., talk therapy, homework assignments, coming

to appointments, medications, etc.).

The composite score is calculated as 15+ A+ B - C. A higher
score indicates greater symptom severity in individuals
with BPD and a greater degree of functional impairment [7].
The BEST scale is detailed in Box 1[7].

Two individuals were followed up for four months, two
patients for three months, and the remaining one for two
months. Reviews were conducted at monthly intervals.

Case 1: A 21-year-old female student with a documented
history of BPD spanning four years presented to the
psychiatry clinic for a routine follow-up. The patient reported
significant impulsive buying, poor distress tolerance, self-
harm attempts, as well as problems at the workplace and
with family (a severe anger outburst that resulted in harm
to herself and her brother). The patient was unrepentant
about the anger outbursts. The patient was experiencing
reduced concentration and an erratic sleep-wake schedule,
along with pronounced mood fluctuations. The patient
had a dependence on tobacco and engaged in harmful
alcohol use. The BEST score was 67. Previous treatment
included lamotrigine 200 mg (for three months), lithium

600 mg (for one month), oxcarbazepine 1200 mg (for two
months), risperidone 4 mg (for six months), fluoxetine 60 mg
(for two years), and aripiprazole 15 mg (for nine months).

At the time of the visit, the patient was undergoing
treatment with fluoxetine 40 mg, aripiprazole 10 mg,
and oxcarbazepine 900 mg. The patient reported
experiencing gastrointestinal disturbances (attributed
to lithium), extrapyramidal side effects (EPS), and
galactorrhea (attributed to risperidone), and syndrome
of inappropriate antidiuretic hormone secretion (SIADH)
due to oxcarbazepine. Endoxifen 8 mg once-daily and
lamotrigine 300 mg once-daily were initiated, while
aripiprazole was tapered and stopped due to akathisia;
oxcarbazepine was continued for 3 months, after which
the dose was reduced to 600 mg once-daily. Fluoxetine
was stopped after a month due to gastric side effects.
There was a gradual improvement in BEST score (Figure 1,
Table 1), with reduced consumption of alcohol and tobacco
usage. Due to sleeplessness experienced with endoxifen,
the patient discontinued endoxifen for two weeks, leading
to a relapse of mood dysregulation, anger dyscontrol, and



agitation within 21 days. Endoxifen was restarted at the
same dose. After four months of treatment, the patient
showed markedly reduced impulsivity.

Case 2: A 19-year-old female student diagnosed with
BPD (for the last three years) and moderate depression
with somatic syndrome (for the last year) presented
for review. Over the course of her illness, the patient
had been prescribed escitalopram 20 mg (for one year),
olanzapine 10 mg (for six months), valproate 500 mg
(for one year), and risperidone 2 mg (for eight months).
At the time of presentation, the patient and her family
expressed a desire to reduce the number of medications,
which consisted of lamotrigine 100 mg, lithium 450 mg,
risperidone 1 mg, clonazepam 1 mg, and atomoxetine
36 mg. The patient exhibited significant impulsivity, which
involved NSSI, as well as mood fluctuations, irritability, and
occasional episodes of unprovoked violence and high-risk
ISB. The patient also displayed symptoms suggestive of
attention-deficit hyperactivity disorder (ADHD). Childhood
history was unclear. There was no history of substance
abuse. The BEST score at presentation was 61.

The patient's treatment plan was altered to include once-
daily endoxifen 8 mg and escitalopram 15 mg daily, while
clonazepam and lithium were tapered and discontinued.
The dose of risperidone was initially increased to 2 mg for
a month, then tapered and stopped, while lamotrigine
was increased to 200 mg. The patient experienced gastric
irritation, nausea, and reduced sleep, possibly due to the
timing of the late afternoon dosing. The patient reported
an improvement in mood and focus. There were no further
instances of self-harm or violence. Additionally, endoxifen
demonstrated efficacy in alleviating symptoms of ADHD.
BEST scores showed improvement (Table 1, Figure 1). The
dose of lamotrigine was tapered down. She could engage
in psychotherapy sessions after two months of treatment.

Case 3: A 28-year-old obese male working as an information
technology (IT) professional was diagnosed with BPD 10
years ago. The patient presented with symptoms of severe
impulsivity, including gambling, excessive spending, feeling
deceived, mood episodes resembling mania, overspending,
increased familiarity, grandiosity, and heightened libido.
The duration of these episodes was typically several hours.
The patient also experienced occupational dysfunction,
frequent absenteeism, and fights and verbal altercations
with co-workers. There was a history of changing jobs,

incomplete assignments, and periods of heightened
productivity. The episodes were too brief to consider
a syndromal diagnosis of bipolar disorder. The patient
had a cannabis dependence and a history of alcohol
consumption. The baseline BEST score was 69.

The patient’s prescribed treatment regimen included
carbamazepine 600 mg, clonazepam 1.5 mg, escitalopram
10 mg, risperidone 4 mg, and trihexyphenidyl 2 mg, in
addition to multivitamins. Since the patient experienced
mood fluctuations resembling those seen in bipolar disorder,
a diagnosis of bipolar spectrum was made. Endoxifen 8
mg once-daily was initiated, and escitalopram was tapered
and stopped. Carbamazepine 600 mg was continued along
with clonazepam 1 mg, and risperidone 2 mg. After two
months, the dose of endoxifen was increased to 16 mg once-
daily. There was progressive reduction in the BEST score
(Figure 1). The patient demonstrated a significant decrease
in alcohol consumption, and laboratory investigations were
normal. The patient did not exhibit any classical mood
episodes, and there was improvement at the workplace
functioning (Table 1). No adverse effects were reported
following the addition of endoxifen to the treatment
regimen. Clonazepam was tapered and stopped.

Case 4: A 25-year-old female had received a diagnosis of
BPD at the age of 18. She had previously tried multiple
medications without significant benefits. Her drug history
included lithium 1500 mg, valproate 1 g, risperidone
8 mg, haloperidol 10 mg, and amisulpride 600 mg. She
was currently taking lithium 1200 mg, haloperidol 5 mg,
and amisulpride 100 mg. The patient appeared to be in
a manic/euphoric state at the time of assessment and
reported increased sleep. Recent symptoms included
impulsivity, frequent mood fluctuations, fluctuant energy
levels, pervasive patterns of problems in interpersonal issues
(not amounting to bipolar affective disorder), and thoughts
of self-harm and suicidality. The patient experienced
non-specific paranoia, reduced self-esteem, easy anger
outbursts, and low distress tolerance. The patient was
not employed, and was living apart from her husband.
The BEST score was 70, and the Young Mania Rating
Scale (YMRS) score was 18. A high BEST score shows the
greater intensity and frequency of symptoms associated
with borderline personality, whereas the YMRS score
indicates the presence of clinical mania. A diagnosis of
bipolar affective disorder (BPAD) was considered, with
possible adult ADHD.



Endoxifen 8 mg once-daily was added to the treatment
regimen, while amisulpride was tapered and discontinued
after 1 month. Endoxifen was increased to a twice-daily
dose. Even after the YMRS reduced to 4, which indicated
clinical remission of the manic episode, impulsivity and
NSSI persisted. Significant attention deficits were noted,
and atomoxetine was added up to 36 mg daily.

The patient reported rashes during the first few days
of treatment, followed by headaches and insomnia.
Benzodiazepines were prescribed to manage insomnia.
There was no intermittent review for this individual and
they consulted only after three months. At this review,
the patient's family reported a reduction in impulsivity,
grandiosity, anger outbursts, and ADHD symptoms.
There was an improvement in overall biological functions.
Retrospectively, they reported the improvement in agitation,
mood, sleep and impulsive behavior to have started within
three weeks of starting endoxifen. The BEST score at
follow-up had reduced to 36 and the YMRS score was 2.
Due to financial constraints, the family could not continue
with endoxifen and stopped it after a total four months of
treatment. Three weeks after stopping medications, the
patient experienced outbursts of anger, agitation, and
NSSI wishes, although these were not as severe as before
starting treatment.

Case 5: A 29-year-old male, employed as a police constable,
had received a diagnosis of BPD at the age of 19. He had
a history of stuttering and recurrent depressive disorder, was
dependent on tobacco, and consumed alcohol. His iliness
exhibited a fluctuating course, and he was inconsistent
with his medication regimen. The patient had a history of
unprovoked severe aggression followed by a subsequent
calm period. He lacked remorse following these outbursts
but experienced feelings of depression. Mood instability
negatively affected his relationships, and the patient was
unable to report to work. A complaint had been lodged
against him for undue altercations with members of
the public, and being authoritative and argumentative.
The patient mentioned that anxiety made him irritable, and
that he had reduced appetite. The patient had subjective
memory deficits. The BEST score was 68, which increased to
70 after one week. Childhood history indicated oppositional
behavior and difficult temperament.

The patient was undergoing treatment with amisulpride
100 mg, vortioxetine 20 mg, and divalproex 1 g daily.
Endoxifen 8 mg once-daily was added to the regimen, whilst

amisulpride and vortioxetine were discontinued, and the
dose of divalproex was reduced to 750 mg daily. Laboratory
investigations undertaken during treatment showed normal
results. There was a progressive decrease in the BEST score
(Figure 1). Symptom assessments revealed fewer episodes
of violence and anger outbursts, improvement in depressive
symptoms, and improved work performance (Table 1).

However, upon discontinuation of the medication (due
to sleeplessness with endoxifen), the patient experienced
arelapse of easy irritability, impulsivity, and alcohol abuse.
A revisit has been planned.

The authors would also like to present narratives from
two individuals in this case series who were treated with
endoxifen. Informed consent has been obtained from
same. These narratives are from the final visit (Case 1:
after 3 months and Case 2: after 2 months).

They were asked: “How different do you feel after you
received the treatment? Can you please detail it?”

“lwas always under fire. Every single time | was irritated it felt
like I could break the world. It was very difficult to interact and
work. After treatment, | feel better. | can talk to my friends
and colleagues without the fear of turning aggressive. My
sudden decision making has reduced and | am able to give
it a thought before | decide on turning rash towards myself
or others. | wish it stays the same”,

Case 1

“My mood was almost never steady. | myself didn‘t know when
I would get sad, frustrated or furious! Besides, if | didn’t break
things or hurt myself — I didn't feel that | could get through
things. | cannot explain — there is this intense desire to just
burst out on everyone and everything. | was doubtful about
the treatment, but it helped me. The medicines calm me
down and | can engage with my counselling sessions. | am not
that much at unrest anymore but | wish to improve further”.
Case 2

Such narratives have a subjective bias but nevertheless
give us a living experiential account of how the individuals
must have felt with the treatment change.

It is also worthwhile noting that in four individuals (all
with the exception of Case 4), the frequency of positive
behaviors (items 13-15 BEST scale, Box 1) also increased,
starting from the first monthly review, after endoxifen
was started. Increases in these positive coping behaviors



has been shown to reduce distress, improve mood
dysregulation, and reduce dysfunction in individuals with
BPD [2, 7].

DISCUSSION

To the best of our knowledge, this is the first case series
or report to be published on the use of endoxifen
in management of BPD. In this case series, all patients
displayed traits of impulsivity and were not satisfactorily
treated with various medications at the time of presentation.
These patients had received diagnoses of BPD over three
years prior and were treated with various medications
over that time. Endoxifen was prescribed due to the lack
of effectiveness or poor tolerability of various other drugs.
Treatment with endoxifen was well-tolerated and resulted
in improvements in BEST scores and clinical improvement
in symptom domains [8]. Endoxifen was beneficial in
managing BPD with a soft bipolar phenotype characterized
by significant impulsivity, irritability, and mood fluctuations.

Impulsivity is a core feature of BPD that is precipitated by
emotional stress, and can lead to suicidal and risky behavior
[9]. Impulsivity is also a core feature of bipolar disorder,
and both BPD and bipolar disorder lead to emotional
dysregulation involving an inability to refrain from reacting
to provocative stimuli. Debates on the overlap of these two
conditions suggest that they either lie on a spectrum or
that they are separate entities that can be comorbid [10].
In fact, the presence of borderline personality traits has
been shown to adversely influence the clinical outcome of
BPAD with increases in cycling, severity of episodes, and
risk of substance abuse [11]. Targeting impulsivity, a core
BPD trait, may hence have a favorable outcome in BPAD
patients with comorbid Cluster B personality, and also
those with the “soft bipolar” phenotype.

The current treatment approach for impulsive-behavioral
dyscontrol symptoms involves selective serotonin reuptake
inhibitors (SSRIs), and can be supplemented with an anti-
psychitic, antidepressant, lithium, carbamazepine, or
valproate. However, antidepressants have not displayed
efficacy for impulsivity while evidence on antipsychotics for
impulsivity is inconclusive. First-generation antipsychotics
and antidepressants have limited benefit, and the long-term
use of drugs has not been studied [12]. Pharmacotherapy
for BPD is primarily adjunctive, with the aim of targeting
impulsive behavioral dyscontrol [13-15], and it can
be expected that symptomatic relief would positively
impact treatment outcomes through better response to

psychotherapy. Two individuals (Case 1 and 2) proved to
be more amenable to psychotherapy after treatment with
endoxifen, which is an interesting benefit.

The effect of endoxifen on impulsivity can be explained
by the fact that impulses are regulated by the prefrontal
cortex [16], and deficits in this region are associated
with altered PKC intracellular signaling. PKC impairs
cognitive functioning of the prefrontal cortex. Endoxifen
is a PKC inhibitor utilized for the management of
bipolar disorder that also exhibits impulsive behavior
as a core symptom. Endoxifen has a four-fold stronger
inhibitory effect on PKC compared to its parent molecule
(tamoxifen), achieves steady-state concentration within
two weeks of administration, and has a favorable safety
profile [5, 17].

Specific data on use of endoxifen in young women
is lacking. The risk of adverse effects of endoxifen are
dependent on the dose and duration of treatment [18].
Studies on endoxifen for the treatment of breast cancer
prescribe doses up to 160 mg for anti-estrogen activity [19].
Taking into account the dose and duration of treatment
in this study (low-dose endoxifen [8 mg daily] for a short
duration of four months or less), the risk of side effects
was considered to be low. Furthermore, studies on the
use of case reports demonstrate the safety and efficacy
of endoxifen in women treated for four months and one
year [20, 21].

In this case series, treatment with endoxifen led to
areduction in symptoms in people with BPD (predominant
impulsivity traits), and in a few patients who discontinued
endoxifen treatment a relapse of symptoms was noted.
The patients in this case series included those who had
had a BPD diagnosis for over three years and were either
non-responsive to, or did not tolerate, other medications.
Endoxifen was thus prescribed due to its action on PKC,
which has been implicated in impulsivity, substance abuse,
and mania. In this specific subset of patients, there was
an improvement in BEST scores, along with reduced
substance abuse, impulsivity, and NSSI, as well as improved
interpersonal relationships and work productivity. There
were also fewer episodes of violence/self-harm and anger.
Side-effects were few but included nausea, sleeplessness,
and anxiety. However, the high cost of the medication can
be a potential constraint. Further large-scale studies are
necessary to establish the efficacy and long-term safety of
endoxifen as a potential therapeutic tool in the challenging
management of BPD.
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ABSTRACT

The substantial progress in neurobiological technologies has narrowed the horizons of many psychiatrists, ultimately
leading them to focus exclusively on biomedical research, primarily aimed at studying the biological basis of mental
illnesses. This has led to an unjustified dominance of the biomedical paradigm in understanding the nature of mental
disorders, while virtually ignoring the study of other components of the disease related to the psychosocial maladjustment
of patients. This trend, largely associated with advancements in neuroscience employing neuroimaging techniques
to study the brain’s activity as a biophysical object, has contributed to the development of such innovative field as
evidence-based medicine. The methods of evidence-based medicine are seen as adequate in terms of determining
the effectiveness of therapy for predominantly biologically determined components of mental illness (including the
selection of medications) and only partially for psychological interventions. However, it seems that the predominant
use of evidence-based medicine principles is insufficient for a holistic diagnostic approach, which includes a multilevel
(diversified) representation of the criteria of effectiveness for pharmacological and psychological interventions. In this
regard, it is promising to establish a scientifically and clinically productive combination of, on the one hand, the evidence-
based concept of effectiveness assessments based on high-quality randomized scientific studies, and on the other,
expert opinions of highly qualified scientific specialists, as well as practicing physicians with their personal professional
experience in individualized therapy. This makes it reasonable to develop a personality-oriented personalized psychiatry,
based on a biopsychosocial understanding of the nature of mental disorders, their holistic assessment, and the
development of comprehensive therapeutic measures.

AHHOTALUNMA

MacLuTabHble ycrnexm Heipobnonormyecknx TEXHONOT A «Cy3UM ONTUKY» MHOTUX NCUXUATPOB. B nTore cneymanmctsl
COCPeSOTOUNNCH HA MPOBEAEHUN NCKOUNUTENBHO BUOMEAVLIMHCKNX UCCEA0BaHWIA, HanpaB/eHHBIX B NEPBYH ouepesb
Ha M3y4eHne B1oNOrMYeCcKMX OCHOB NCKXMYeCcKMX 3aboeBaHNin. 3TO BejeT K HeonpaBAaHHOMY JOMUHMPOBAHWIO
61OMEeANLIMHCKON NapagnrmMel MOHMMaH NS NPUPOZAbI MCUXMYECKMX PACCTPOACTB NP $pakTNUYeCKOM UFHOPUPOBaHWM



N3y4eHus JPpYrix KOMNOHEHTOB 3ab01eBaHs, CBA3aHHbIX C MCUXOCOLMAaNbHOM Ae3a4anTPOBaHHOCTLIO NaLMEeHTOB.
YKazaHHas TeHAeHLMS, B 3HaUUTeNIbHO CTeNeHN CB3aHHast C AOCTUKEHMSIMU B 061aCTIN HayK, N3y4atkoLLMX C MOMOLLbH
COOTBETCTBYIOLLMX HENPOBU3YaNMN3aLMOHHBIX TEXHWK AeATeNbHOCTb FO/I0BHOIO MO3ra Kak 61opursmnyeckoro o6bekTa,
cnocobcTBOBasa PasBUTUIO Takoro VMHHOBALMOHHOIO Hampas/eHWnsi, Kak JokasaTeNbHas MeauumHa. MeTogpl
JoKazaTenbHOM MeAULIMHBI BUAATCSA afekBaTHLIMU B M1aHe onpeseneHus 3¢GekTMBHOCTY Tepanum NpermMyLLecTBEHHO
6ronornyeck 06yc10BNEeHHbIX KOMMOHEHTOB MCUMXMYECKOro CTpajaHuns (BKIoYas BbIOOp MeANKaMeHTOB) U NNLLb
0TYaCTM — MCUXONOTUYECKUX MHTepBeHUMiA. OfHaKo MpeAcCTaBAseTcs, YTO JOMUHMpPYHOLLEe MCMO/b30BaHne
NMPVHLMMNOB A0Ka3aTelbHOM MeANLIMHBI IBASIETCA HEJOCTAaTOUHbIM /151 XONIUCTUYECKOTO ANarHoCTUYECKoro Noaxoaa,
BK/IFOUatOLLLero nonmpoHnyeckoe (MHOroBeKTOpHOE) NpeAcTaBneHme o Kputepusix 3GPekTMBHOCTY hapMaKonormyeckmnx
N NCUXONOTNYECKNX MHTEPBEHLMIA. B CBS3M C 3TMM NepCneKkTUBHO CKopeiiLlee HanaxnBaHWe Hay4HO 1 KIMHUYeCKM
NPOAYKTUBHOMO COEANHEHNS C OAHOW CTOPOHbI — J0Ka3aTeNbHOW KOHLeNumm oLeHoK 3G deKTUBHOCTA, OCHOBaHHOV
Ha pe3ynbTaTax BbICOKOKaYeCTBEHHbIX PaHAOMU3MPOBAHHbBIX HAaYUYHbIX NCCNEf0BaHUAX, @ C APYroi CTOPOHbI —
3KCMePTHbIX MHEHWIA BbICOKOKBAIMPULIMPOBaHHbIX HAY4YHbIX CMeLMannCToB, a TakxKe Bpayen-npakTUKoB C UX IMUYHbIM
npopeccnoHanbHbIM ONbITOM MHANBUAYaAN3MPOBAHHOM Tepanunn. 3To AenaeT 060CHOBAHHbIM Pa3BUTNE IMYHOCTHO
OPVEHTMPOBAHHOV NepCOHaNN3NPOBAHHON NCUXNATPUM, OCHOBAHHOW Ha BUOMNCUXOCOLMANBHOM MOHUMaHUW NPUPOAbI
NCUXNYECKNX PACCTPOMCTB, XOIMCTUYECKOM X OLLeHKe 1 pa3paboTke KOMMIEKCHbIX TepaneBTUYeCcKnX MeponpusaTuii.

INTRODUCTION

Over the past 20 years, many advanced technologies
have emerged that have significantly expanded our
knowledge of the brain and the neurobiology of mental
disorders. At the same time, a lack of new biology-centered
knowledge precludes a real breakthrough in applied
neuroscience [1].

Moreover, against the background of rapid progress of
medical technology, psychiatry has demonstrated, over
the past two decades, an apparent conceptual diagnostic
and therapeutic crisis due to the loss of the vector for
further development of both theoretical research and
clinical practices, which are a natural extension of the
theory [2-8]. The fact is that the considerable advances in
neurobiological technologies have narrowed the view of
many psychiatrists, who eventually focused on conducting
exclusively biomedical research aimed primarily at studying
the biological basis of psychiatric diseases. As a result, the
concept of mental illness as a disorder affecting the entire
psychophysical system, which was established in psychiatric
science during the 19th and 20th centuries, is being reduced.
This complex picture is being transformed to a simplified
view of “brain diseases” [9, 10]. Prioritizing genetic, as well
as neuroimaging and cognitive research, proponents of this
approach essentially postulate a neurobiological paradigm
of psychiatric disorders (in which the understanding of

their nature borders on Democritus’ atomistic-materialistic
conception), ignoring the dualistic organization of the
human psyche (first mentioned by Aristotle), which in
modern times is viewed according to the framework
of psychophysical parallelism (using the terminology of
Gottfried Wilhelm Leibniz).

The most obvious manifestation of the crisis in psychiatry
at the beginning of the 215t century, as a result of its
pronounced “biologizing bias”, was the fact that the
theoretical and practical potential of the categorical
principle in the diagnosis of psychiatric disorders had been
largely exhausted by the end of the 20t century [11, 12]. As
aresult, the strict demarcation of exogenous-endogenous
relationships was abandoned in favor of conceptions of
the spectra of mental disorders. At the same time, even
with this “updated” approach, psychiatric terminology,
in fact, remained disconnected from the actual person
suffering from the particular mental illness.

As a result, psychiatry as a science in which the
natural scientific and humanitarian components are in
an unbreakable unity (which corresponds to the unity
of man as an indissoluble psychophysical phenomenon)
is being transformed into a purely technocratic science
focusing on certain clinical manifestations, rather than on
the person. In turn, the subject-subject relationship that
underlies the medical care delivered by the physician to



the patient turns out to be an exclusively subject-object
one. In other words, psychiatry as a science becomes
a technology, which leads to its dehumanization.

Emphasis here must be placed on the following. Once
the development of psychiatry, which led to the emergence
of concepts of “spectra” of psychiatric disorders and
their dimensional (quantitative) assessment allowing in
many cases the determination of the severity grade of
a particular psychopathological domain. On the other
hand, in isolation from the further development of the
categorical approach, this quantitative assessment is far
from helping to a achieve tangible breakthrough in the
current clinical and diagnostic crisis and turns out to be
one of the its aspect.

The fact is that dimensional diagnostic constructs are
ineffective in the absence of a fully updated theoretical basis.
They do not allow for a comprehensive theoretical approach,
because they are based on an arbitrary conventional and
simplified eclectic approach that describes psychiatric
disorders without taking into account individual features
and the psychological history of the individual.

With this approach used in practice, especially in the
treatment of mental disorders that not associated with
stress, itis limited to the use of psychotropic drugs, which
destroys both the comprehensiveness of therapeutic efforts
and the system for evaluating its effectiveness. Moreover,
last mentioned is reduced only to documenting a decrease
in the severity of certain full-blown psychiatric syndroms.
In turn, this means that the treatment efficacy assessment
suffers from an extremely wide and uncontested use of
evidence-based criteria obtained solely on the basis of
randomized scientific studies of psychopharmacological
medicines.

Today, study designs are focused on symptomatic
improvement methods implemented through randomized
controlled trials (RCTs). At the same time, the significance
of the efficacy indicators proposed based on RCTs is not
ranked or at least clearly defined [13].

A simple review of the literature can easily detect
a significant quantitative prevalence of randomized
clinical trials investigating the efficacy of pharmacological
interventions over studies of non-pharmacological
interventions [14].

The question is, should we rely solely on statistical analysis
of numerical data, as is the case with randomized controlled
clinical trials [15]7 Is it possible to increase the proportion
of psychosocial systematic empirical studies relevant to

clinical practice, in which psychological interventions are
used along with drug therapy [16, 17]?

DISCUSSION

The main criticisms of the results obtained in psychiatry

through the use of RCTs and other evidence-based methods

concern its three main drawbacks:

1. Excessive dependence on experimental biological
(genetic, pharmacological, etc.) empiricism [18], which
reflects a rather superficial level of relationships
in contrast to theoretical approaches that reveal
essential connections of reality;

2. An erroneous t understanding of the very term
“evidence” [19];

3. Doubtfulness of the idea that the basic provisions of
evidence-based medicine are the only ones that can
be correct [20].

It should be noted that Russian psychiatrists, who have

taken the path of evidence-based medicine, are often

extremely narrow and rigid in their interpretation of the
approach based solely on high-quality RCTs, while at
the same time maintaining that this is the only possible
approach. According to this approach, identified general
patterns observed in a small cohort of specially selected
patients are declared axiomatic for a whole spectrum of
psychiatric disorders, without taking into account individual
characteristics of patients. As a result, the main methods in
the evidence-based medicine system are statistical methods

[21], despite the fact that establishing a statistically average

probability is a scientific-statistical, but not a scientific-

systematic approach [22], and that improving statistical
procedures is unlikely, first, to advance the understanding
of psychiatric disorders and, second (no less important),

to improve the outcome for a particular patient [23].

In addition, ardent proponents of the evidence-based
approach essentially deny the value of author expertise as
an important source of relevant knowledge. This means
that both expert opinion (based on clinical thinking and
the personal professional experience of the physician) and
the specifics of the individual adaptive and compensatory
potential of a particular patient are left out. In particular,
descriptive reviews reflecting the personal positions of
the authors of a publication on a particular problem are
assessed by evidence-based medicine practitioners as
“low-grade”, contrasting them with systematic reviews
as the result of serious scientific research [24]. It is easy
to see that this is nothing more than a very vulgar



and far from scientific attempt to “rank” completely different

types of scientific research, each of which has its own set

of “limits” inherent in the research algorithm itself.

As a result, many doctors (not only psychiatrists) are
simply made to believe that truly scientific and trustworthy
evidence can only be based on experimental material and,
moreover, it must be thickly, layer-by-layer embalmed
with mathematical formulae that probably guarantee such
evidence eternal value and immortality. This kind of idea
has also become popular with Russian specialists in the
field of psychiatric and behavioral disorders, although the
relevant section of the current classification ICD-10 is not
a product of evidence-based medicine, but a compromise
convention) [25].

It must be underlined that the principle of Cochrane
evidence' is interpreted more broadly in the West than
by the majority of its Russian adherents. Many Western
proponents of RCT (EBM) consider evidence-based medicine
to be centered on the patient's personality as a whole,
rather than on fragmentary symptom-related indicators
tested in biological experiments. From this point of view,
evidence-based medicine appears to be a process of
providing medical care that involves the accumulation,
interpretation, and integration of reliable, important, and
reasonably applicable evidence that serves to improve
the quality of clinical decisions regarding the treatment
of a particular patient [26].

A number of Western, as well as “moderate” Russian,
supporters of Cochrane evidence harbor the idea that
both RCTs and the analytical processing of their data
always require the consideration of a number of
factors known to limit the relevance of evidence-based
medicine methods and necessitate additional control
and retesting of results obtained through RCTs (EBM).
These factors are:

1. The efficacy-effectiveness gap, which remains
the Achilles heel of evidence-based academic
approaches [27]. There are differences between the
benefits of a drug intervention in a simulated setting
(RCTs) and in real-world practice [22]. This situation
calls into question the absolute validity of the results
of RCTs that have demonstrated the efficacy of
certain drugs [28].

Lack of a universal approach to demonstrating
a direct relationship between the individual
approach and median RCT data [22]. This results in
limited utility of reliable RCT results for individual
patients [29], as these studies do not take into
account the fact that “statistical results obtained
in randomized controlled trials (RCTs), systematic
reviews and meta-analyses are of little use for
decision-making regarding individual clinical cases,
as they provide only a probabilistic answer to the
questions and do not take into account individual
patient characteristics” [30]. Even setting aside the
question of potential diagnostic errors in RCTs, it
seems quite clear that RCTs, which use average
group values, do not provide answers to questions
about the treatment of individual patients [29].
The existing tools for therapeutic choice involving
RCT data (assessment of sample size, benefit-risk
profile, characteristics of adverse outcomes in the
test and control groups, etc.) do not allow for
prediction with a high probability of any actual
impact of the treatment on an individual patient,
who is not a hypothetical “average person”. In other
words, general patterns identified in randomized
trials (the effectiveness of a particular drug in certain
psychiatric conditions) cannot be taken as axiomatic
for an individual case (individual patient). It is natural
then that evidence-based medicine is suggested
as a variant of species survival strategy, whereas
clinical practice is suggested as an individual survival
strategy [31]. It is also important to emphasize that
the failure to take into account the conditionality
of conventional diagnostic distinctions in the
assessment of RCT results leads to unjustified
absolutization and excessive generalization of
conclusions regarding the efficacy of particular
therapeutic interventions in a wide range of
psychiatric disorders. Finally, RCTs study “ideal
patients” whose proportion in the population
does not exceed 5-10%. At the same time, study
results obtained in a small, clinically refined group
of conditions are subsequently extrapolated to all
patients and serve to justify standardized treatment



for a large group of conditions, and without taking
into account the individual features of the patient.
Yet averaged efficacy and tolerability indicators
obtained in the course of evidence-based studies
may prove useful, useless or even harmful in the
treatment of a particular patient.

3.  Methodological impossibility of conflict-free (impartial)
use of the evidence-based doctrine in psychiatric
practice [8, 32, 33]. This factor has to be placed here,
because it is impossible to completely exclude its role
due to the influence of pharmaceutical companies on
the results of clinical trials, despite all the measures
taken to counter this impact [34]. It is common
practice for practitioners — who are under the direct
influence of pharmaceutical companies — to ignore
evidence supporting the efficacy of older treatments
while actively encouraging the use of new, more
expensive therapies [14]. According to Every-Palmer
and Howick [28], it is often the case that opinion
leaders advocating the value of trial evidence are
also paid specialists of the marketing departments
of pharmaceutical companies. The obvious conflict
of interest means that their conclusions cannot be
perceived as scientifically objective. Furthermore,
even clinical recommendations based on the
individual authority of investigators, who are
directly or indirectly associated with pharmaceutical
companies, cannot be free from suspicion of bias.
Pharmaceutical companies are also known to use
many indirect ways to influence choice of treatment.
There is still no satisfactory solution to these issues
of the qualitative analysis of study results.

4. In medical practice, including “evidence-based”
studies, complete elimination of the role of the
physician’s personality (“charisma”) accumulating
their individual education and medical experience,
empathy, and intuitive judgments is unlikely (and in
reality impossible).

As noted by Zobin and Ustinova [22], these factors

complicate the unification of therapeutic choices if it

is based solely on the data obtained during RCTs. This
does not mean, however, that the relationship between
evidence-based medicine and psychiatric practice cannot
be discussed in terms of the dialectical interaction of the
general and particular.

It appears that the total and dominant use of evidence-
based medicine principles is insufficient in the context of

a biopsychosocial diagnostic approach, which includes
a multi-dimensional (multi-vector) view of treatment
efficacy criteria. It involves a differentiated examination
of the patient’s clinical, psychological and social status.
The “refined” postulates of so-called evidence-based
medicine cannot always be used as a means to determine
the most effective option of therapeutic intervention [2].
Evidence-based medicine should also be used very carefully
in the evaluation of psychosocial and “client-centered”
interventions, where existential factors that can by no
means be described by RCTs must always be considered
as very important.

In addition, attempts to determine the strength of
evidence for various psychotherapy methods also appear
unsuccessful. Where evidence-based medicine methods —
despite both scientific and simple common sense — are
still considered as the only method appropriate to the
determination of the efficacy of non-drug (in particular,
psychotherapeutic and sociotherapeutic) interventions and
organizational rehabilitation measures, these methods often
turn out to be not just useless, but even harmful. It should
be repeated here that the founders of the evidence-based
concept never declared that their method was unique or
indispensable in all diagnostic and therapeutic scenarios
without exception.

That said, evidence-based medicine does have its own
strengths, and initially it was not meant to do away with
the traditional paradigm (a “cuckoo chick” pushing out
competitors out of the nest), but was instead intended
to be a means of universal assistance in expanding
clinical experience and making informed therapeutic
decisions [35], that is, decisions stemming, firstly, from
the physician’s individual experience and, secondly,
from data obtained through the analysis of large bodies
of diverse clinical evidence. Evidence-based medicine
methods appear to be effective primarily in choosing
the appropriate treatment for biologically determined
components of mental illness (including the choice of
medication). It is these aspects of the nature and purpose
of evidence-based medicine that meet “clinicians’ desire
to obtain more detailed information for the choice of
treatment options in real-world clinical practice” [30].

In addition, it should be emphasized that the alternative
to evidence-based medicine, i.e., the subjective expert
(individual physician-centered) approach is also vulnerable
and should by no means be viewed as the only effective
tool. The weaknesses of this approach are as follows:



1. There is still no satisfactory solution to the problem
of inclusion of subjective characteristics (based
on the clinician’s perception of external data and
personal wishes of patients) in a formalized clinical
decision-making protocol.

2. A clinician’s assessment of the efficacy of various

largely determined by their

analytical abilities, depth of understanding of the

treatments is

methodologies of different study designs, and
knowledge of basic statistical procedures. That is, it
depends on many subjective factors that collectively
contribute to the physician's art, which, ideally,
is a properly calibrated body of evidence, expert
conclusions, and clinical experience [36].

3. The patient's needs are also difficult to systematize,
as they are determined by their personal preferences,
individual psychosocial characteristics, and specifics
of the therapeutic alliance [23]. Additionally, the
declared need to take into account the patient's
preferences and values when choosing a treatment
in psychiatry is limited by the potential inability of the
patient to adequately assess their condition due to the
nature of the disease itself. It should be added that the
mentioned right of the patient is limited not only by
their competence, but also by objective factors related
to the complexity of interpretation of the evidence.

And yet, despite the mentioned limitations of the
subjective expert (individual physician-centered) method,
it is the physician who remains the integrator and guide
in the search for optimal clinical solutions and therapeutic
choice. As aresult, it is still firmly believed that the search
for the most effective therapeutic intervention in psychiatry
should be guided not by a formal protocol, as recommended
by the strict rules of evidence-based medicine, but by an
expert consensus that should be in agreement with the
protocol. The absence of such agreement only increases
the risk of the basic provisions of the evidence-based
approach being compromised [23]. In these cases, therapy
is sometimes reduced to strict compliance with the
prescribed pharmacologically focused “standards”, that
is, in most cases, reduced to a routine prescription of the
required drugs “legalized by classifications” as the only
adequate means of treating specific clinical forms of the
disease. Thus, the treatment of the condition becomes
disconnected from the integrated nature of the mental
disorder, that is, only the patient’s disease is treated rather
than the patient themselves.

All of the above — at a new level of understanding —
brings us back to the statement at the beginning of the
article of the crisis state psychiatry is now in due to the
conflict of the purely biomedical model supported by
pharmaceutical companies and still prevailing in practical
medicine and the biopsychosocial model, which, in reality,
is maintained only by some scientists and practitioners.

As follows from the facts and generalizations discussed
above, this conflict is more subjective than objective and
should be resolved as soon as possible and completely.
The point is that biologizing approaches are fundamentally
insufficient to achieve the final goal of providing the
most effective comprehensive therapy for mentally ill
patients and achieving their functional recovery, if the
humanistic approaches are completely ignored. Similarly,
humanitarian approaches are insufficient if they are
completely “disconnected” from the neurobiological
basis and operational criteria. At the same time, the
biologizing and humanistic approaches (based on the
biopsychosocial paradigm) appear to be in unequal
conditions. The former, receiving financial and lobbying
support from pharmaceutical companies, are actively
being implemented. The latter, due to the lack of lobbying,
are being increasingly isolated from current psychiatric
practice, which appears to be almost entirely focused
on psychopathological diagnosis and the introduction of
purely psychopharmacological treatments.

As an interim summary, it should be emphasized that
the two strategies being discussed cannot be “reconciled”
or combined. Furthermore, they do not follow from each
other and do not form a hierarchy. They are always parallel
and complementary. It is only necessary to be aware of
their purpose and make sure that one of these approaches
does not destroy the other in order to facilitate vulgar
ideological simplifications covered by references (often
incorrect) to “authorities” or promote the commercial
interests of pharmaceutical companies.

A particular patient combines features of both the
general (species) and the single (individual). Since there
are no absolutely identical or completely different patients,
opposing evidence-based approaches on the one hand
and clinical practice on the other makes no sense [23]. Nor
do the attempts to declare “monopolism” of any of them.

These considerations elucidate increasingly clearly
that evidence in medicine must — in order to be purely
beneficial — include 3 mandatory intersecting components
(Figure 1).
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As can be seen, to be justified, evidence-based medicine
must take into account the following data:

a. high-quality randomized scientific research,

b. expert opinion of highly qualified scientists (it should
be noted here that the methodological error of the
strictly understood Cochrane evidence principle
is in the fact that the competencies and expertise of
particular specialists are subtly excluded from the
“evidence-based medicine” system itself),

c. expert opinion of practitioners whose experience
allows for the discovery of the individual adaptive
and compensatory potential of patients and take it
into account during treatment.

In this regard, a promising type of study would be one that
involves a mutually beneficial “cooperation” of these three
components of evidence, which can form the basis for the
development of a biopsychosocial understanding of the
nature of psychiatric disorders, their holistic diagnostic
assessment, and the development of comprehensive
therapeutic options, as such studies would not be limited
to the consideration of the biological mechanisms of
the disease.

CONCLUSION

Modern medicine, as we have already pointed out
earlier [37], seeks to approach the exact sciences in many
ways, but will still never become one of them. The fact
is that the expert judgment of a physician (be it a scientist
or a practitioner) based on their individual experience and

their personality, as well as their knowledge of the features
of the patient, has always been and will be important
for effective treatment, which, in turn, is the main goal
of medicine both as a science and as a practical activity.
It should be further emphasized here that in the field
of psychiatry, the evidence-based medicine principles
positioned to turn out to be the farthest (compared with
other medical specialties) from the complex nature of the
disorders being studied and, therefore, from the right
to be considered a monopoly approach to treatment
effectiveness assessment.

Evidence-based medicine in the strict sense is not
equivalent to medical evidence. Currently, there is a clear
polarity of views about the use of RCT results in healthcare
practice. The bias towards the evidence-based medicine
principles takes on another negative aspectin our current
situation, when pretext of the absolute value of “evidence”
is used to “optimize” treatment and healthcare. This leads
notonly to a decrease in the availability of awide range of
specialized medical care, including psychiatric care, but also
to adeteriorationinits quality (due to the practical reduction
of therapy to the use of psychopharmacological drugs only).
As a matter of fact, psychiatry is losing clinical ground.

We need a constructive convergence of the two points of
view. On the one hand, it must be admitted that a clinician
who does not use RCT data is like a traveler without
a compass and a map. On the other, however, it is also
clear that a physician who blindly follows the “evidence-
based” standards and does not have their own clinical
experience, not taking into account the individual features
of the patient, is like a traveler, although with a compass,
butin an area of magnetic anomaly. Because of this, both
physicians relying only on their personal experience and
common sense (expert opinion) and physicians treating
exclusively “according to what is written” in meta-analytical
reviews (high-quality research studies) are equally alarming:
even if you regularly read the most up-to-date systematic
reviews (which are an ultimo ratio from the point of view
of evidence proponents), it is the physician who, as Trisha
Greenhalgh correctly observes [38], “must decide how
this quantitative result, significant or non-significant,
will affect the treatment of this patient”. And although
the methods of evidence-based medicine, when used to
assess the efficacy of psychotherapy, require an extremely
complicated RCT protocol (and, it seems, completely rule
out the use of the double-blind design due to ethical and
pragmatic considerations), they do not cancel out the



“universal evidence-based” concept itself, which is aimed
at the “absolute” reproducibility of results.

We would like to conclude this discussion of the prospects
of “removing” the basically artificial opposition and conflict
of the evidence-based paradigm in the assessment of the
effectiveness of diagnostic and treatment options, on the
one hand, and the expert-oriented paradigm, on the other,
as well as of the urgent need for the establishment of their
mutually beneficial “cooperation”, with a philosophical
generalization of Yu.A. Aleksandrovskiy [39], which reveals
the mutually complementary “solidarism” of all living beings,
including the scientific description and understanding
of these living beings: “The evolutionary, multi-century
association of living cells and the formation of the simplest,
and then complex, animal and human organisms are vital
to the interaction process, despite temporary situational
confrontations. With this in mind, we can think of the
need to create a unified general theory of integration
and development for both biology and sociology”. What
has been said seems extremely topical and focuses our
attention on the need to develop, as soon as possible, a full-
fledged theory of evolutionary psychiatry and integrative
methodology in order to synthesize biological psychiatry (as
a natural science) and psychosocial psychiatry (as a largely
humanitarian science), as comprehensive therapeutic
efforts cannot be successful without this. In this case, the
evidence-based approach, with a moderately critical attitude
to it, can become valid for all types of research studies.

In connection with the above, we have to agree with
the D.A. Zateyshchikov [40] that, since variability is the
law of life and there are no two identical organisms or
two people with identical diseases, we should proceed
from evidence-based medicine to individualized medicine,
since evidence-based medicine “treats not the patient,
but the population, i.e., it decreases the incidence rate
in the population as a whole". Especially dramatic in this
context is the issue of technological depersonalization and
objectivist neglect of the mental patient’s psychological
identity in the current system of “evidence-based digital”
psychiatry [41]. This negative trend makes the important,
although non-specific, aspects of treatment (such as
the patient-perceived quality of the treatment alliance)
secondary, while the culture and meanings of this alliance
are often key to how the characteristics of the patient's
mental state change over time [42]. Therefore, the focus
on the person-centered (individualized) approach to the
patient is becoming particularly important.

Thus, the future lies in the targeted development and
evidence-based consideration of the effects of therapeutic
interventions on the mechanisms of pathogenesis of
psychiatric disorders, including the study of cause-effect
relationships between their constituent biopsychosocial
domains. The choice of therapeutic intervention, as well
as the assessment of its quality, should be based on
a person-centered, individualized approach to the patient
that should be in agreement with the biopsychosocial
views on the development of psychiatric disorders. This
approach implies that the patient is treated not only as an
object (even if only a single object), but also as a subject
with a complex inner world. It goes without saying that
the role of the “humanistic component”, in addition to
natural science and biology, is extremely significant for
certain fields, such as psychology and psychiatry — the
latter having a rehabilitative function that clearly requires
the use of psychological and social therapy in addition to
psychopharmacology.
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