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ABSTRACT

INTRODUCTION: One of the innovations in the ICD-11grouping "Schizophrenia and Other Primary Psychotic
Disorders" is the implementation of six symptom domains intended to improve diagnostics and treatment of these
mental conditions in clinical practice. In this respect, evaluation of the effects of various psychotropic drugs, primarily
antipsychotic agents, on the specified psychotic symptom domains is a critical task. The antipsychotic agent cariprazine,
registered in many countries worldwide (including Russia) for schizophrenia treatment, was selected as the psychotropic
drug model for the purposes of the present review.

METHODS: For the purposes of this review the MEDLINE, Cochrane Central Register of Controlled Trials, and
PubMed databases were searched for randomized controlled trials comparing cariprazine with a placebo,
or a placebo and one or several antipsychotic agents, and that was performed within the period from January 2014
to March 2021.

RESULTS: Cariprazine has proved its efficiency in relation to all symptom groups of the ICD-11 domain "Positive
Symptoms", and may be considered a front-line therapy for treatment of the first and multiple episodes of schizophrenia,
disorganized thinking, and behavioral disorders in the form of aggressiveness and hostility. Cariprazine has the
best evidential base for treatment of various symptoms within the ICD-11 domain "Negative Symptoms" among all
antipsychotic agents. The data with regard to the effects of cariprazine on the domain "Depressive Mood Symptoms"
are controversial. No data concerning the effects of cariprazine on the domain "Manic Mood Symptoms" are available,
but the effectiveness of cariprazine monotherapy for manic episodes without any psychomotor agitation signs in the
instance of bipolar disorder has been demonstrated. The effectiveness of cariprazine therapy for the ICD-11 domain
"Psychomotor Symptoms" has not been investigated, either within the framework of monotherapy or in the course
of adjuvant therapy. The effectiveness of cariprazine has been demonstrated in treatment of the domain "Cognitive
Symptoms", and the pro-cognitive effect of the drug has developed regardless of its impact on any other schizophrenia
symptoms. The drug'’s capability to improve the functioning of patients with schizophrenia was demonstrated regardless
of the impact on psychotic symptoms.
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CONCLUSION: Cariprazine is the first-line drug for treatment of the domain "Negative Symptoms" as well as
representing front-line therapy for the treatment of ICD-11 domains "Positive Symptoms" and "Cognitive Symptoms".
Additional studies will be required in order to evaluate the effects of cariprazine on the ICD-11 domains "Manic Mood
Symptoms" and "Depressive Mood Symptoms".

AHHOTALNA

BBEAEHME: OgHuM 13 HoBoBBegeHU pasgena MKB-11 «wmnsodpeHns n gpyrme nepeBuYHble MCUXOTUYECKME
paccTporicTBa» ABATCA UMMIeMEHTaLUNs 6 JONOMHUTENbHbIX JOMEHOB, KOTOPbIE JO/KHbI YYULLNTE AUArHOCTUKY
W NeYveHne JaHHbIX COCTOSHUI B KNIVHUYECKON NpakTuke. B CBA3M € 3TVM, akTyanbHOM 3ajavein ABnsSeTcs oueHKa
BINAHVA Pa3INUYHbBIX MCUXOTPOMHbLIX CPEACTB, B NepByto ovepe/b, aHTUMCUXOTUKOB, Ha BblAeNeHHble JOMeHbI
NMCUXOTUYECKUX PacCTPONCTB. B laHHOM 0630pe B KavecTBe MCUXOTPOMHOro CPeACTBa bbla BbIOPaH aHTUMCUXOTUK
KapunpasuH, KOTOPbIV 3aperncTpmpoBaH BO MHOMMX CTPaHax M1pa, BKa4Yasa Poccuto, Ans nedeHns WimnsodppeHuny,
KOTOPBbIV 3aperncTprpoBaH AN 1eYeHNs WN30PPeHn BO MHOTUX CTPaHax M1pa, Bkitoyasa Poccuio.

METO/AbI: Ana saHHOro 063opa 6bia1 OCyLLecTBAeH MOUCK PaHAOMU3NPOBAHHbBIX KOHTPONPYEMbIX NCCAeL0BaHWA,
CPaBHMBAIOLLMX KAaPUMPasmH € naauebo, C OA4HUM AN HECKONBKUMW aHTUNCUXOTUKaMU. Nonck nponsseseH no 6asam
AaHHbIX MEDLINE, Cochrane Central Register of Controlled Trials u PubMed. Fny6brHa novicka ¢ aHBapsa 2014 no mapt
2021 roaa.

PESYJ/IbTATDI: Pe3ynbTaThbl CBUAETENLCTBYOT O TOM, UTO KapunpasuH 3¢PpekTBeH B OTHOLUEHUW BCeX rpynn
cMmniToMoB gomeHa MKB-11 «Mo3nTUBHbBIE CUMMTOMbI» U MOXET pacCMaTpUBaTLCA Kak npenapat Belbopa npu neyeHunm
nepBbIX 1 MHOXECTBEHHbIX 3MN3040B 60Ne3HN, fe30praHn3aLn MblLLIEHWS 1 HapyLLEeHHOro NoBeAeHns B BUje
arpeccum v BpaxaebHocTn. KapunpasuH MeeT HanayuLlyto cpeim BCeX aHTUMCUXOTUKOB JoKa3aTelbHYo 6a3y A1
NleYyeHns pasHbIX CUMATOMOB goMeHa MKB-11 «HeraTuBHble CUMMATOMBI». [lJaHHble O BAUAHWN KapunpasnHa Ha JOMeH
«/lenpeccriBHbIe CUMMATOMbI» ABIAIOTCA NPOTVUBOPeYnBbLIMA. OTCYTCTBYIOT IaHHbIE O BAVAHNM KapunpasyrHa Ha JoMeH
«MaHMnakanbHble CUMMTOMbI», HO AioKa3aHa 3$PeKTNBHOCTE MOHOTepanun KapnnpasrHOM MaHWakanbHbIX 3MM3040B
6e3 MpM3HaKOB MCUXOMOTOPHOr0 BO3OYXAEHUSA Npu 61NoAspHOM paccTpolictee. VccnegoBaHust adpdekTUBHOCTHU
Tepanuu kapunpasnHom gomeHa MKB-11 «NCMXOMOTOPHbIE CUMNTOMbI» He MPOBOAMIOCL H/ B paMKax MOHOTepanmu,
HW B paMKax afbltoBaHTHONM Tepanuu. KapunpasuH gokasan 3GPeKkTMBHOCTb B IeUeHUN JOMEHa «KOTHUTUBHbIE
CUMMTOMbI» Y MPOKOTHUTUBHBIV 3¢ deKT npenapaTa pa3BrBaca He3aBUCKMMO OT ero BAUAHNSA Ha Apyrie CUMNTOMbI
wnsodpeHnmn. bbina nokasaHa BO3MOXHOCTb Npenapata yay4dwate GyHKLUMOHNPOBaHWSA B60bHbIX LWN30PpeHmels,
He3aBNCKMMO OT BAUAHUS Ha CUMMTOMbI 3a60/1eBaHNA.

BbIBO/bl: KapunpasuH aBnaseTca npenapaToM Nepsoro Bblbopa Npu Ne4eHNN JOMeHa «HeraTuBHble CUMMATOMBbI»,
a TaKxe mpenapatom Bblbopa Mpu sedyeHU AoMeHoB MKB-11 «MO3UTMBHbIE CYMMATOMbI» W «KOTHUTUBHbIE
CUMATOMbI». HeobxoAnMbl JOMONHUTENbHbIE WUCCNEfO0BaHUSA NS OLEHKW BAUSAHUA KapunpasvHa Ha AOMeHbl
MKB-11 «MaHMaKkanbHble CUMMATOMbI» U «erpeccrBHble CUMMTOMBbI».

Keywords: cariprazine; schizophrenia; ICD-11; symptom domains; PANSS
KnoueBble cnoBa: kapunpasuH,; wusoppeHus; MKBE-11; doMeHbl nepeuYHbIX ncuxomuyeckux paccmpoticms; PANSS

INTRODUCTION and to identify homogeneous groups of patients for

The main reason for the introduction of statistically
identifiable psychopathological symptom groups or
domains into clinical practice was the desire to reduce
the clinical heterogeneity of schizophrenia, to describe
the clinical pattern of the disease more comprehensively,

neurobiological research [1]. The following five dimensions
are usually specified in studies of the dimensional
structure of mental diseases: “positive symptoms”,

“negative symptoms”, “cognition”, “disorganization”, and
“affective symptoms” [2]. Drug abuse, early manifestation
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of the disease, absence of insight, cognitive functioning,
hostility, behavioral disorders, and “motor symptoms”
are considered to represent additional domain [2].

Dimensional models based on the Positive and Negative
Symptom Scale (PANSS) have become widespread in
psychiatry [3]. Although only three PANSS domains were
initially identified by the authors (the sub-scales of positive
and negative syndromes and general psychopathology) [3],
other PANSS models were proposed in subsequent
studies. In particular, these are the pyramidal model with
the specification of negative, positive, and depressive
symptoms [4], the five-factor Marder model (positive
symptoms, negative symptoms, disorganization of thinking,
hostility/agitation, and anxiety/depression) [5] and others,
yet none of these are fully satisfactory [6]. This is apparently
related to the fact that many variables (age, duration and
phase of the disease, drug administration, etc.) can affect
the symptoms of schizophrenia, and the same patients may
fall into different groups in different models.

In ICD-11, dimensional evaluation is possible for
disorders within the grouping “Schizophrenia and
Other Primary Psychotic Disorders” (schizophrenia,
schizoaffective disorder, acute and transient psychotic
disorder, delusional disorder,
psychotic disorders) as supplementary or additional
according to the classification “for a better understanding

any other primary

of the condition and treatment selection” [7]. Itis important
to note that although the term “dimensional evaluation”
is present in ICD-11, the term “dimension” itself is not
used therein, and the terms “domain”, “
manifestations”, and “symptom qualifiers” can be

found in a similar context. Six groups of symptomatic

symptomatic

manifestations (domains) are proposed in ICD-11
for primary psychotic disorders: psychotic, negative,
depressive mood, manic mood, psychomotor, and
cognitive symptoms [7]. Only negative, depressive mood,
manic mood, and psychomotor symptoms fully coincide
in ICD-11 and DSM-5 [8, 9]. Two dimensions correspond
to the ICD-11 domain “Psychotic Symptoms” in DSM-5:
and the
dimension “cognition reduction” corresponds to the

“hallucinations” and “delusional ideas”,
domain “Cognitive Symptoms”. The dimension “speech
disorganization” is also absent in ICD-11. Each ICD-11
domain may be evaluated according to the following
scale: 0 — no symptoms; 1 — symptoms are present, but
only in mild form; 2 — symptoms are present in moderate

form; 3 — symptoms are present in severe form;

9 — evaluation is impossible on the basis of the available
data [7]. As in DSM-5, examples of the evaluation of the
severity of the symptoms are given in ICD-11: for example,
a severe degree of psychotic symptom manifestation
assumes that delusional ideas determine the patient's
behavior and disturb his/her functioning considerably.
The dimensional approach implemented in the revisions
of the two main international classifications in many
ways represent the scientific paradigm shift with regard
to conceptualization of psychotic disorders. This transition
should be gradual, and requires a clear understanding
of its basic principles by specialists [9]. The online survey
of the Russian psychiatrists’ attitudes in relation to
ICD-11 showed their interest in ICD-11, especially among
young colleagues [10].

Cariprazine is a partial D2/D3 receptor agonist with
primary affinity to the D3 receptor, and produces a
multi- functional effect on various types of 5-HT receptor [11].
Partial agonism in relation to D2 receptors is associated
with treatment of positive and maniacal symptoms and
a low frequency of “dopamine” side effects, such as
extrapyramidal syndrome and hyperprolactinemia [11-13].
Blockade of D3 receptors is associated with the pro-
cognitive, anti negative and antidepressive properties
of the drug [14]. Further, a hypothesis was suggested
that a high affinity of the drug to D2 and D3 receptors
might enhance its antipsychotic activity and improve the
treatment of negative and cognitive symptoms [15]. It was
demonstrated with the use of animal models that partial
agonism in relation to D3 receptors had a positive effect
on cognitive deficiency and anhedonia [16]. Cariprazine
also acts as a partial 5-HT1A receptor agonist and as
a 5-HT2B, 5-HT2C, and 5-HT7 receptor antagonist [12].
Partial agonism in relation to 5HT1A can have a positive
effect on negative and affective symptoms. Antagonism
in relation to 5-HT2C and 5-HT7 may be associated
with pro-cognitive and antidepressive properties of
cariprazine [17, 18]. The elimination half-life of cariprazine
is approximately 2-4 days, and for its active metabolite
(didesmethylcariprazine), this period amounts to
1-3 weeks; therefore, the drug's concentration in the
plasma continues to increase for about a week despite the
drug being administered in the same dose, and complete
elimination of the drug from the blood after ending its
administration can take up to several weeks [12].

Inclusion of the dimensional evaluation of the primary
psychotic disorders within ICD-11 will result in the need
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to assess the effects of various psychotropic drugs,
primarily antipsychotic agents, on the specified psychotic
disorder domains. The antipsychotic agent cariprazine,
registered in many countries worldwide (including
Russia) for schizophrenia treatment, was selected as the
psychotropic drug model for the purposes of the present
review. In spite of the fact that the pharmacological profile
of cariprazine is associated with effects on the positive,
manic, negative, cognitive, and depressive symptoms,
and its influence on various schizophrenia symptoms
has been demonstrated by randomized clinical trials,
the drug's efficiency with regard to the identified ICD-11
domains has never previously been evaluated.

The purpose of this article is to assess the efficiency
of the effects of cariprazine on the ICD-11 domains
identified for schizophrenia on the basis of clinically
oriented studies, primarily randomized clinical trials.

METHODS

A search of English language publications for the current
review was carried out with the use of the MEDLINE,
Cochrane Central Register of Controlled Trials (CENTRAL),
and PubMed databases. The search was performed
according to the following keywords: “Schizophrenia”
or “Psychosis” and “Cariprazine”. The following inclusion
criteria were adopted: trials based on the referred sample
of adults; reliable diagnostics of schizophrenia; and
structured interviews and standardized criteria based
on reliable assessments of the results. Firstly, the final
analysis included published randomized controlled trials
that compared the effects of cariprazine with a placebo,
or with a placebo and other antipsychotic agents, in the

course of short-term and long-term therapy of various
schizophrenia symptoms performed within the period
from 2014 (when the first randomized controlled
trials evaluating cariprazine efficiency in schizophrenia
treatment were published) to June 2021. Secondly, the
data from randomized controlled trials were used for
analysis by means of post-hoc evaluation; the results
of meta-analyses assessing the efficiency and safety
of different antipsychotic agents, particularly cariprazine,
in the treatment of various schizophrenic symptoms.
Thirdly, randomized controlled trials of cariprazine's
efficiency in the acute treatment of mania and depression
in the frame of bipolar disorder were used in the review
in order to assess the drug's effects on the ICD-11
domains “Depressive Mood Symptoms” and “Manic Mood
Symptoms". Descriptions of the symptom domains were
taken from the English language version of Chapter 6 of the
International Classification of Diseases, Rev. 11 (ICD-11).

CARIPRAZINE'S EFFECTS ON THE DOMAIN
“POSITIVE SYMPTOMS"
The ICD-11 domain “Positive Symptoms of Primary Psychotic
Disorders” includes not only persistent delusional ideas,
hallucinations, and severe behavioral disorders, but also
disorganized thinking, which is considered an individual
dimension of primary psychotic disorders in DSM-5 [8].

The efficiency of cariprazine within the framework
of remitative therapy for schizophrenia was demonstrated
by three double-blind placebo-controlled six-week multi-
center trials (Table 1).

In the first trial [19], to assess cariprazine's safety
and efficiency, 732 patients were randomized into

Table 1. Short-term studies of cariprazine efficiency for remitative therapy of schizophrenia

Trial 1
(Durgam et al., 2014)

Trial 2

(Durgam et al., 2015)

Trial 3
(Kane et al., 2015)

Multi-center randomized double blind placebo-controlled

Duration: total 9 weeks (wash-out period — 4-7 days; therapy period — 6 weeks; observation period — 2 weeks)

5 groups 4 groups 3 groups

N=732 PANSS_score N=617 PANSS_score N=440 PANSS_score
reduction reduction reduction

Fixed: Fixed: Fixed/variable:

Placebo 11.8 Placebo 14.3 Placebo 16.0

Cariprazine 1.5 mg 19.4 Cariprazine, 3 mg 20.2 Cariprazine, 3-6 mg 22.8

Cariprazine 3.0 mg 20.7 Cariprazine, 6 mg 23.0 Cariprazine, 6-9 mg 25.9

Cariprazine 4.5 mg 22.3 Aripiprazole, 10 mg 21.2

Risperidone 4 mg 26.9

Primary enapoint: total score as per the PANSS scale in 6 weeks.

Additional endpoints: scores as per NSA-16, CGI-I, PANSS (positive/negative symptoms), SQLS-R4, CDR/CTT scales.
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placebo, cariprazine (fixed doses of 1.5, 3.0, and
4.5 mg) or risperidone (4 mg) groups. By the end
of the trial, all the cariprazine and risperidone doses
were found to have caused statistically significant
(as compared with the placebo) reductions of the
total score (-19.4, 20.7, 22.3, and 26.9, respectively) and
considerable improvement according to the Clinical
Global Impression Scale (p <0.05) [19].

During the second trial, the patients took either
a placebo (n=153), or fixed doses of cariprazine (3 mg/day
and 6 mg/day), or an active comparator, aripiprazole
(10 mg/day) [20]. As in the previously mentioned trial [19],
alarger dose of cariprazine can be associated with a greater
reduction in the total score, as per the PANSS scale
(20.2 and 23.0, respectively) as well as the scale of positive
symptoms (6.8 and 7.5 points, respectively) and the PANSS
scale of general psychopathology (9.6 and 11.3 points,
respectively). Further, the patients taking the active
substance demonstrated significant improvement with
regard to reduction of negative symptoms and depressive
mood in comparison with the placebo, as measured via
the use of the PANSS scale of negative symptoms and The
16-item Negative Symptom Assessment (NSA-16) scale for
evaluation of negative symptoms. Improvements according
to the The Clinical Global Impression — Severity scale (CGI-S)
were also considerably greater for both doses of cariprazine
beginning from the second week of therapy [20].

Efficiency, safety, and tolerability of two cariprazine
administration regimes (3-6 mg and 6-9 mg respectively)
for patients showing the manifestation of schizophrenia
were assessed during the third nine-week trial (Kane et al.,
2015) performed within the framework of the third drug
registration stage [21]. Statistically significant differences
in favor of the active substance were observed by the
sixth week of therapy for the PANSS scales of positive and
negative symptoms (3-6 mg/day, p <0.05; 6-9 mg/day,
p <0.001) and the Clinical Global Impression Scale CGI-S
(3-6 mg/day, p <0.05; 6-9 mg/day, p <0.001). The statistical
difference compared to the placebo according to PANSS
began to be observed from the first week of therapy
onward for the group taking 6-9 mg of cariprazine, and
from the second week of drug administration for the
group taking 3-6 mg. In accordance with the CGI-S Scale
differences, as compared with the placebo, began to be
observed from the first week of therapy for the patients
taking 6-9 mg of cariprazine, and from the third week
for 3-6 mg [21].

Post-hoc analysis of cariprazine's effects (the doses
of 1.5-9 mg) on the five PANSS domains identified [5]
and individual points of this scale [22] (see Table 2) were
performed on the basis of these three trials including
1466 patients with schizophrenia.

By the end of the sixth week of therapy, cariprazine
was clearly superior to the placebo for all five PANSS
domains identified in a statistically reliable manner.
Statistically significant differences between cariprazine
and the placebo with regard to reduction of individual
symptoms as per the PANSS scale were determined
for 26 out of 30 points of this scale (that is, with the
exceptions of G1, G3, G7, P5) (See Table 3). The average
effect size for treatment of positive symptoms was 0.38:
it was the most prominent for the dose of 4.5 mg (effect
size of 0.52) and the least prominent for 1.5 mg (effect
size of 0.25). Cariprazine was superior to the placebo
in the treatment of the symptoms within the domain
“Disorganization of Thinking" [5] by 46.7% on average;
in this instance, the effect size was the most prominent
for the dose of 4.5 mg (0.6) and the least prominent for
3 mg(0.38) [22]. Taking into account the description of the
domain “Positive Symptoms” in ICD-11, only points P2
(conceptual disorganization) and N5 (abstract thinking
difficulties) from among the points of this domain may
be classified as positive symptoms. Cariprazine was
superior to the placebo in the treatment of the domain
“Hostility/ Agitation" [5] by 34.8% on average, though
to a greater degree for the dose of 1.5 mg and a lesser
degree for the dose of 4.5 mg. P4 (agitation) and P7 from this
domain may be classified as positive symptoms according
to the ICD-11 definitions. The effects of cariprazine on
manifestations of aggressiveness and hostility in the
instance of schizophrenia through changes in “Hostility”
(Point P7) with regard to PANSS by the end of the sixth
week of therapy was investigated in a separate study [23].
Statistically significant differences in comparison with the
placebo were observed for the patients taking cariprazine,
with an initial score of 2 or 3 for Point P7 as early as the
first week and up to the end of the trial, while in case
of the initial score of 4 and higher statistically significant
improvement in favor of cariprazine was observed from
only the third week of therapy. By the end of the sixth
week of therapy, a higher initial score for Point P7 was
associated with an increased reduction in hostility.

The duration of the period up to relapse development
(obvious aggravation of symptoms, admission to a mental
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Table 2. Changes in the effect size for domains of the PANSS scale by the end of the sixth week of therapy with different

cariprazine doses

Identified domains 1,5 mg 3,0 mg 4,5 mg 6,0 mg
Positive symptoms 0,25 0,32 0,52 0,42
Negative symptoms 0,44 0,34 0,62 0,51
Disorganization of thinking 0,4 0,38 0,6 0,49
Hostility/agitation 0,39 0,33 0,31 0,36
Anxiety/depression 0,15 0,1 0,15 0,29

hospital, aggressive behavior or suicidal risks) was
selected as the primary end point for the randomized
double blind placebo-controlled trial of the efficiency of
different cariprazine doses (3, 6, and 9 mg) for stable
patients with schizophrenia which lasted up to 72 weeks,
where the total score as per the PANSS scale, whilst
other scales was used as additional measures [24]. In
the course of the observations, recrudescence occurred
twice more rarely in the cariprazine group than in the
placebo group (24.8% and 47.5%, respectively, the
risk ratio — 0.45). The difference between the groups
became significant from the eighth week of therapy.
By the end of the observation period, the total score
as per PANSS, CGI-S, NSA-16, and the Personal and
Social Performance (PSP) scales had deteriorated
to a greater extent for the placebo group as compared
with the cariprazine group. It is also important to note
that within the first four weeks of therapy, relapse
occurred in only 3% of the patients in the placebo
group, which might imply the residual antirelapsing
effect of cariprazine partially associated with its long
half-life to elimination from the body; its metabolite
(didesmethylcariprazine) took 8.4 days to be eliminated.
Further, administration of cariprazine is associated with
considerably longer persistent remission and increased
probability of persistent remission exceeding six
months, as compared with the placebo [25].

Studies of cariprazine in routine clinical practice within
the framework of the non-blind trial for the patients with
schizophrenia without any response to previous therapy
demonstrated that cariprazine administration was
associated with significant positive changes beginning
from the second week of therapy, and lasting until the
end of the trial (sixteenth week of treatment) [26]. By the
end of the trial, considerable improvement was observed
in 38% of the patients, minimum improvement in 35%
of the patients, and no improvement in 11% of the
patients. It was also shown that not only was there

Table 3. Changes in the effect size for individual points of the
PANSS scale by the end of the sixth week of therapy

PANSS items Cariprazine (1,5-9,0 mg)
Positive symptoms
P1 0,32
P3 0,2
P5 0,07
P6 0,35
N7 0,23
G9 0,32
G12 0,30
Negative symptoms
N1 0,25
N2 0,36
N3 0,31
N4 0,37
N6 0,28
G7 0,08
G16 0,38
Disorganization of thinking
N5 0,26
G5 0,15
G10 0,27
G11 0,36
G13 0,25
G15 0,3
P2 0,44
Hostility/agitation
G14 0,23
P4 0,25
P7 0,28
G8 0,34
Anxiety/depression

0,18
G3 0,02
G4 0,26
G6 0,17

a considerable reduction in the negative symptoms, but
also areduction in delusions and hallucinations over the
course of the trial, which was evaluated via the use of the
special-purpose questionnaire, including also questions
about case histories and clinical appraisal. In this case,
70% of doctors participating in the trial were satisfied
with cariprazine's efficiency [26].

Comparison of cariprazine with 31 other antipsychotic
agents demonstrated that the drug was superior
to placebos in the treatment of positive symptoms
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(the standardized mean difference (SMD) was equal
to 0.3; cariprazine took a medium position with regard
to this parameter, having almost half the efficiency of the
leading antipsychotic agents (amisulpride, risperidone,
clozapine) [27]. At the same time, cariprazine is superior
to many antipsychotic agents with regard to such
significant side effects as weight gain, and increases
in prolactin and sedation. The authors of this study
believe that in spite of the difference in efficiency
between antipsychotic agents with regard to reduction
of positive symptoms, the focus in therapy selection
should be on investigation of the side effect profile
where the differences between the drugs is quite
evident. Subsequent to investigation of the entire
symptom range, including the doses of antipsychotic
agents, transition strategies, therapy duration, the role
of concomitant therapy, and tolerability, the consensus
amongst experts is to recommend the use of cariprazine
as the front-line therapy for the treatment of patients
with schizophrenia suffering from acute psychotic
states (including the first psychotic episode) with
attendant agitation and insomnia (in combination with
benzodiazepines), metabolic syndrome, and concurrent
drug abuse [28].

The majority of experts recommend maintaining a dose
of 1.5-3 mg/day to treat a first psychotic episode, while
rapid increase of the dose to the maximum (6 mg/day)
is possible in cases of more severe psychotic symptoms [28].
In the case of resistant schizophrenia or cariprazine
monotherapy for schizophrenic patients with attendant
agitation, the majority of experts recommend rapidly
increasing the dose of cariprazine to 6 mg/day. For
patients with concomitant metabolic syndrome, experts
often recommend a dose of 3 or 4.5 mg/day [28].

CARIPRAZINE'S EFFECT ON THE DOMAIN

“NEGATIVE SYMPTOMS"

The modern concept of negative disorders includes
the identification of five particular symptoms (abulia,
anhedonia, lack of social activity, blunted affect, alogia)
associated with functional reduction [29]. In ICD-11,
the domain “Negative Symptoms of Primary Psychotic
Disorders” includes the above-mentioned symptoms,
where it is also specified that the symptoms should not be
secondary ones in relation to depression, administration
of antipsychotic drugs, and positive symptoms [7]. It was
demonstrated in the early studies of cariprazine use for

schizophrenia treatment [19-21] and subsequent meta-
analysis of these studies [30] that reduction of negative
symptoms against the background of cariprazine
therapy did not depend on the reduction of positive
symptoms, as the difference between cariprazine and
the placebo remained statistically significant (the dose of
1.5-3 mg/day, p=0.0322, 4.5-6 mg/day, p=0.038), even
after adjustment for changes in positive symptoms.
Post-hoc analysis of the studies with regard to cariprazine
efficiency in acute therapy of schizophrenia [19-21] showed
that cariprazine was superior to the placebo at the end
of the sixth week of treatment by 47.8% on average; in this
case, the effect was most prominent for a dose of 4.5 mg
(the effect size — 0.62) and the least prominent for a dose
of 1.5 mg (the effect size — 0.44) [22]. The Factor Score
for Negative Symptoms (PANSS-FSNS), also known as the
Marder factor, has become increasingly used in recent
years to evaluate the manifestation of negative symptoms
and their changes in the course of therapy instead
of the PANSS scale of negative symptoms; it includes
Points N1, N2, N3, N4, N6, G7 and G16 of PANSS [5].
Direct analysis of these points during administration
of different cariprazine doses (1.5-9 mg) showed the
following changes in the effect size (as compared with
the placebo, 0.25; 0.36; 0.31; 0.37; 0.28; 0.08; and 0.38,
respectively), indicating that cariprazine administration
in all doses reduced all symptoms of the Marder factor —
with the exception of motor retardation — to a statistically
significant extent [22]. The above-mentioned meta-analysis
showed that cariprazine demonstrated higher efficiency
in cases of predominant negative disorders and short case
history, although the studies analyzed did not distinguish
between primary and secondary negative symptoms [30].
Cariprazine (average dose of 4.5 mg) and risperidone
(average dose of 4 mg) were compared in a multinational
randomized controlled trial of schizophrenic patients
with predominant negative symptoms [31]. The difference
between groups, as measured via the use of PANSS-FSNS,
was in favor of cariprazine by the end of the trial
(p=0.0022, the effect size in favor of cariprazine — 0.31).
Post-hoc analysis of this trial showed that administration
of cariprazine in comparison with risperidone was
associated with more significant improvement for
such PANSS points as affect flattening (N1), emotional
withdrawal (N2), passive-apathetic social withdrawal
(N4), and abstract thinking difficulties (N5), but not lack
of lack of spontaneity and flow of conversation (N6)
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or stereotyped thinking (N7). In addition, these changes
were not dependent on positive, depressive symptoms
or the extrapyramidal syndrome, as their changes over
the course of therapy were minimal [32]. Another post-hoc
analysis including placebo, cariprazine, risperidone, and
aripiprazole showed that in accordance with the Marder
factor (PANSS-FSNS), reduction of negative symptoms by
the end of the sixth week was only statistically significant
only cariprazine and risperidone, but not for aripiprazole.
After adjustment for changes in the positive symptoms
in order to exclude any secondary negative symptoms,
only cariprazine, but not risperidone and aripiprazole, was
considerably superior to the placebo [33]. The conclusion
drawn on this basis was that cariprazine had a direct,
specific and independent effect on negative symptoms
while risperidone apparently had a predominant effect
on secondary negative symptoms, reducing together with
the positive symptoms [33].

The capability of cariprazine to exert an effect on
negative symptoms within the framework of long-term
administration of the drug was also demonstrated
in two trials. In particular, according to a non-blind
48-week trial, the PANSS-FSNS parameters reduced
within the first eight weeks of therapy (the least-
squares mean (LSM) was 9.0 in the eighth week), and
were maintained for the subsequent 40 weeks (the LSM
was 11.1 in the forty-eighth week) [34]. These data were
close to the results of another trial lasting for 20 weeks
when the negative symptoms were reduced primarily
within the first 12 weeks of treatment and then changed
only slightly thereafter (the change in LSM was 11.5 by
the twelfth week and 12.1 by the twentieth week) [35].
On the basis of these trials, one might conclude that
cariprazine had proved its efficiency with regard
to treatment of the entire range of negative symptoms,
both within the framework of acute and maintenance
therapy of schizophrenia, and thus represents the
first-line drug for treatment of schizophrenia with
predominant negative symptoms [36]. This judgment
was confirmed by meta-analysis of the efficiency
of antipsychotic agents for treatment of schizophrenic
patients with prevailing negative symptoms; according
to this analysis, only amisulpride and cariprazine were
superior to the placebo with regard to the treatment of
this patient group to a statistically significant extent.
However, while amisulpride simultaneously caused

parallel reduction of depressive symptoms, the

efficiency of cariprazine did not depend on any
other symptoms [37]. Cariprazine may be also used
as a second antipsychotic agent in cases when
monotherapy with any antipsychotic drug is not
sufficiently effective to treat negative symptoms [28].
At present, cariprazine is considered the first-line drug
for treatment for negative symptoms in many international
schizophrenia therapy algorithms [28, 36], including
the clinical recommendations of the Russian Society of
Psychiatrists for the treatment of schizophrenia [38].
The cariprazine dose for treatment of negative symptoms
varies within the range of 1.5-6 mg, but it has been
demonstrated that higher doses (4.5-6 mg) are associated
with higher efficiency [22]. The majority of experts
specify 4.5 mg (50%) or 3 mg (30%) as the optimal dose
of cariprazine for treatment of negative symptoms [28].

EFFECT OF CARIPRAZINE ON THE DOMAIN
“DEPRESSIVE MOOD SYMPTOMS"
The signs of the ICD-11 domain “Depressive Mood Symptoms
of Primary Psychotic Disorders” do not fully correspond
to known depressive episode criteria as they focus on the
mandatory presence of low mood and suicidal behavior (for
moderate and high severity cases) in the clinical pattern,
while other important depressive episode criteria are
omitted [7]. In all likelihood, this approach was chosen
to allow for clearer differentiation between depressive
and negative symptoms, as some of them, for example
anhedonia, anergia, abulia and blunted affect, overlap [39].
Investigation of the PANSS
“Anxiety/Depression" [5] including anxiety (G2), guilt
feelings (G3), tension (G4), and depression (G6) in the

scale domain

course of post-hoc analysis showed that the effect size
in the cariprazine group was 0.21 by the sixth week
of therapy (for a dose of 6 mg it was 0.29, and for a dose
of 3 mgitwas 0.1) which was a little less than the average
score reduction in other domains, but nevertheless still
statistically reliable [22]. The maximum score reduction
for this domain was observed during cariprazine
administration in a dose of 6 mg per day (effect size of 0.29).
At the same time, no statistically significant difference
between cariprazine and the placebo was observed
for the most important PANSS signs with regard to the
ICD-11 domain “Depressive Symptoms”: the effect sizes
for the points “depression” (G6) and “guilt feelings” (G3)
were 0.17 and 0.02, respectively [22]. It is supposed that
such an insignificant reduction of the average score may
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be associated with the initial low score for these PANSS
points in the analyzed studies [40]. Cariprazine did not
show any difference in comparison to risperidone in terms
of reduction of depressive symptoms [31] as measured via
the Calgary Depression Schizophrenia Scale (CDSS) [41].

Taking into account the risk of affective disorder
manifestation within a year after a diagnosis of
schizophrenia increases more than six-fold in comparison
with patients without this diagnosis [42], the proven
efficiency of the drug in the treatment of affective
disorders represents one of its additional advantages. To
date, four randomized clinical trials of cariprazine therapy
for depression in the frame of types | and Il bipolar
disorder have been performed. These trials showed that
the drug, in a dose of 1.5-3 mg, reduced the manifestation
of nine out of ten points (i.e., with the exception of internal
stress) as per the Montgomery-Asberg Depression Rating
Scale (MADRS) [43-46] in a statistically reliable manner,
and was found to be safe and well-tolerated in the above-
mentioned doses [47]. The trials were used as the basis
for approval of cariprazine as a monotherapy to treat
depression in the frame of bipolar disorder in the US [48]
and treatment of depressive episodes in cases of type |
bipolar disorder amongst adults in Russia, which was
reflected in the updated pack insert for the drug [49].

Analysis of cariprazine administration in cases of bipolar
depression showed that low doses were efficient [50].
In accordance with the updated pack insert for the drug
in Russia, the initial dose is 1.5 mg and may be increased
to 3 mg (the maximum dose for this indication) by the
fifteenth day [49]. Further, the preliminary data also
give evidence of cariprazine’s efficiency as an adjuvant
therapy for monopolar depression [51].

A comparison of cariprazine with other antipsychotic
agents in the treatment of schizophrenia with
concommitant depressive symptoms demonstrates
a sufficiently high effect size for such patients (0.36),
whilst cariprazine itself ranks one of the best among the
32 antipsychotic agents investigated [43]. The possibility
of prescribing antipsychotic agents with antidepressive
effects for correction of depressive symptoms that are
not dependent on any other causes is considered in the
modern schizophrenia treatment algorithms [52], and
cariprazine may be apparently included with these drugs.
Thus, pharmacodynamic and clinical data give evidence
of the strong potential for cariprazine use in cases
of schizophrenia with a high proportion of depressive

symptoms, but additional studies involving the patients
with higher initial scores for depressive PANSS points as
assessed by the Calgary Depression Schizophrenia Scale
are required for this purpose [41].

Although there are no recommendations on preferred
cariprazine doses for the treatment of schizophrenia
with a high proportion of depressive symptoms
in the literature, it seems that lower doses of the drug
(1.5-3 mg/day) can be used based on observations
of treatment of bipolar depression [46] with cariprazine
and, indeed, according to the pack insert for the drug [49].

EFFECTS OF CARIPRAZINE ON THE DOMAIN

“MANIC MOOD SYMPTOMS"

The domain “Manic Mood Symptoms of Primary
Psychotic Disorders” specified in ICD-11 includes the
signs described in the maniacal episode criteria such
as euphoria, irritancy, excited or expansive mood,
increased purposeless activity, and other symptoms [7].
The effect size in relation of the PANSS domain
“Hostility/ Agitation” [5], including the points “insufficient
impulsivity control” (G14), “agitation” (P4), “hostility”
(P7), and “non-cooperativity” (G8) was 0.35 on average,
which was indicative of a sufficient antimaniacal effect
of cariprazine on patients with schizophrenia [22]. The
degree of reduction in the scores for this domain was
approximately the same for regardless of cariprazine
dose. Three trials demonstrated cariprazine efficiency
for the patients with maniacal or mixed episodes in the
frame of type | bipolar disorder [53-55], and in this
case no exacerbation of depressive symptoms was
observed in the patients. Post-hoc analysis of these
trials demonstrated statistically significant differences
compared to the placebo for all 11 points of the Young
Mania Rating Scale (YMRS), including the four main points
(excited mood, irritancy, speech tempo and quantity,
and aggressive behavior) [56]. The effect size varied
within the range of 0.31 to 0.55 and was a maximum
for “irritancy” point, which was common in clinical
practice for patients with mania and mixed states [56].
These trials give evidence of cariprazine efficiency
for treatment of the entire range of manic symptoms
including mixed ones, which afforded the grounds for
the United States Food and Drug Administration (FDA)
to approve cariprazine for treatment of manic and
mixed states in the frame of type | bipolar disorder
in the US. Recently cariprazine has been also registered
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in Russia for the same indication [49]. In this sense,
cariprazine administered jointly with haloperidol,
olanzapine, risperidone, or quetiapine is recommended
in mania treatment algorithms for bipolar disorder [57].
On the other hand, at present, cariprazine is the second
antipsychotic drug of choice after quetiapine approved
for maintenance therapy of depressive, manic, and
mixed episodes in the frame of type | bipolar disorder.

The recommended dose range for this indication
in Russia is 3-6 mg [49]. The initial dose of 1.5 mg
may be increased to 3 mg as early as the second day
of treatment and further to 6 mg per day depending on
the clinical response. Generally, rapid increase of the
dose and the necessity to use maximum doses of the
drug for treatment of manic states is also typical for
other antipsychotic agents, for example, quetiapine and
aripiprazole. It is believed that use of the optimal dose
of cariprazine for the treatment of depression (1.5 mg)
may be insufficient for the prevention of mania [56]. Thus,
the use of higher doses of cariprazine (4.5-6 mg) with an
initial rapid increase in dose is reasonable for treatment
of schizophrenia with a high proportion of manic states.

EFFECT OF CARIPRAZINE ON THE DOMAIN
“PSYCHOMOTOR SYMPTOMS"

The ICD-11 domain “Psychomotor Symptoms of Primary
Psychotic Disorders” mainly includes, but is not limited to,
catatonic symptoms, particularly psychomotor agitation,
psychomotor retardation, negativism, and posturing [7]. The
modern schizophrenia treatment algorithms recommend
electroconvulsive treatment or combination of lorazepam
and a second-generation antipsychotic drug with low risk
of the development of neuroleptic malignant syndrome as
the first-line treatment in cases of catatonic symptoms
or catatonic schizophrenia [52, 58], especially when there
is a high proportion of such symptoms as mutism, grimacing,
staring, and disengagement [59].

As no increase in the risk of neuroleptic malignant
syndrome development during cariprazine administration
is observed in the course of any acute [21] and
maintenance [60] therapy stages for patients with
schizophrenia, the combination of lorazepam and
cariprazine in this case may be considered a possibility
for the treatment of these states. Besides, analysis
of changes in individual PANSS points that are similar
to catatonic symptoms in their structure (within the
psychopathological meaning) evidences the statistically

significant difference between cariprazine and the
placebo in relation to the majority of symptoms,
particularly (N7) stereotyped thinking (effect size of 0.23),
(G5) mannerism and posturing (effect size of 0.15), and
(G14) lack of impulsivity control (effect size of 0.15) [22].
Nevertheless, given our present knowledge about this
state, the role of antipsychotic drugs in general, and
cariprazine in particular, for the treatment of catatonic
symptoms is not so significant as it seemed previously.

EFFECT OF CARIPRAZINE ON THE DOMAIN
“COGNITIVE SYMPTOMS"

The neurocognitive deficit in cases of schizophrenia
can be associated with the worst prognosis for the
disease, reduction of functioning, and is often otherwise
related to negative symptoms [61, 62]. Neurocognitive
deficit is the most prominent of the long-term stages
of the disease [63]. The significance of the cognitive
symptoms for schizophrenia diagnostics in ICD-11 was
enhanced, and the domain “Cognitive Symptoms of
Primary Psychotic Disorders”, including the information
processing rate, attention/concentration, orientation,
abstract thinking, verbal or visual learning, and working
memory, was introduced [7]. In the course of pre-
clinical trials, cariprazine demonstrated its efficiency
in relation to cognitive dysfunction [64]. Evidence of the
positive effect of cariprazine on the cognitive functions
is available. In particular, cariprazine in a dose of
1.5-9 mg demonstrated medium-to-high effect size (0.47)
for the domain Disorganization of thinking (Points N5,
G5, G10, G11, G13, G15, P2), also including the symptoms
of neurocognitive disorder such as “Difficulty in abstract
thinking” (N5), effect size 0.26; “disorientation” (G10),
effect size 0.26; “Poor attention” (G11), effect size 0.36; and
“conceptual disorganization” (P2), effect size 0.44 [22, 63].
Insufficient effect size (0.15) was only observed for the
point “mannerism and posturing” (G5) [22]. Improvement
of cognitive symptoms was also noted in a comparison
of cariprazine with risperidone [31]: by the end of the
twenty-sixth week of therapy, cariprazine was clearly
superior to risperidone with regard to the PANSS factors
identified related to cognitive functions in a statistically
significant manner. Hence, this parameter in relation
to the Marder factor for disorganized thoughts [5] was
-4.16 vs. -3.53 (p=0.05), and for the Meltzer cognitive
sub-scale [65] including the PANSS points N5, N7, P2, G10,
and G11 itwas-3.13 vs.-2.60 (p=0.028) in favor of cariprazine,
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respectively [32]. Besides, it was demonstrated that
administration of cariprazine in a dose of 3 mg to
patients with basic attention impairment resulted
in statistically significant (as compared with the placebo)
improvement of attention strength and stability, as
measured via the CDR (Cognitive Drug Research) test [20].
Thus, in accordance with the initial hypothesis on the
potential pro-cognitive effect of cariprazine, this drug
has sufficient efficiency in relation to neurocognitive
symptoms and which does not depend on any other
symptoms (positive, negative, or depressive) and exceeds
the relevant efficiency of other antipsychotic agents, for
example risperidone. On the other hand, psychological
interventions, primarily cognitive remediation, as
well as their combinations with psycho-social and
rehabilitation approaches, take the lead in modern
schizophrenia treatment algorithms for correction
of cognitive deficits, while the roles and positions
of antipsychotic agents in the treatment of cognitive
deficits are less significant [53]. Analysis of the PANSS
points associated with neurocognitive disorder offers
evidence of the pro-cognitive effect of this drug,
especially in higher doses (4.5-6 mg) [22]. On the other
hand, additional trials with the use of standardized
banks of neurocognitive tests are required in order
to identify the particular neurocognitive disorder
domains associated with this effect.

Functional impairment

According to DSM-5, the presence of functional
impairment in one or more areas, such as work,
inter personal relations, or self-care (Criterion B),
is necessary for diagnosis of schizophrenia apart from
the certain threshold of symptoms (Criterion A) and
their duration (Criterion C) [8]. Unfortunately, this criterion
is not represented in ICD-11 or, indeed, in ICD-10, and
diagnosis of schizophrenia are based solely on the
clinical criteria [7]. On the other hand, neurocognition,
positive symptoms, disorganization, and abulia have
the most impact on the real functioning of patients with
schizophrenia [66]. It is important that therapy should not
only resultin a reduction of the particular symptoms but
also an improvement in the functional outcomes of the
disease. Analysis of the treatment of psychotic episodes
with cariprazine within the framework of maintenance
treatment of schizophrenia showed that cariprazine
was superior to the placebo in the statistically reliable

manner, not only for reduction of psychotic symptoms
but also in terms of improving the patient's quality
of life, as measured by the reduction in total score of the
Schizophrenia-Specific Quality of Life Scale (SQLS), as
well as the vitality factors and the psycho-social factor
of this scale [20, 21]. The conclusion drawn on this basis
is that cariprazine administration can be associated with
improved quality of life for schizophrenic patients from
the first week up to the sixth week of therapy [67]. Post-hoc
analysis of one of the cited studies [20] via the pro-social
PANSS factor [68], including Points G16, N2, N4, N7, P3,
and P6, showed that the difference between cariprazine
and the placebo was statistically significant for a dose
of 3 mg as early as the first week of therapy, and for
6 mg from the third week of treatment [67]. A Statistical
difference was observed for both cariprazine doses and
the placebo in relation to emotional withdrawal (N2),
passive/apathetic social withdrawal (N4), active social
avoidance (G16), and suspicion/persecution (P6) [67].
Post-hoc analysis of all short-term cariprazine trials
suggests that the effect size for different doses of
cariprazine, in relation to the pro-social PANSS factor,
is 0.32, and is statistically significant for all points of
this factor including hallucinatory behavior (0.2), and
stereotyped thinking (0.23) [22].

Post-hoc analysis of cariprazine treatment in the frame
of maintenance treatment of schizophrenia showed
that transition to placebo for stable patients within
the framework of the 72-week double blind trial
was associated with considerable deterioration of
psycho-social functioning, as measured via the Personal
and Social Performance Scale (PSP) [69], while it remained
unchanged in the cariprazine group with statistically
significant differences in favor of cariprazine both in
relation to the total score as per the PSP Scale and all its
domains (socially useful activities; relations with relatives
and friends; self-care; aggressive behavior) [67]. These
results correlate with the comparative study results for
cariprazine and risperidone [31], where not only statistically
significant reduction of the total score according to the
PSP Scale has been observed in the cariprazine group
by the end of the twenty-sixth week of therapy and
beginning as early as the tenth week, but more prominent
improvement of three out of four domains of the
PSP Scale (socially useful activities; relations with
relatives and friends; self-care) have also been noted,
which correlate with daily activities and better therapy
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commitment [70]. Thus, one might draw the conclusion
that cariprazine administration is associated not only with
efficiency in relation to various schizophrenia domains
but also with improvement in psycho-social functioning
in the course of both the acute and preventive
schizophrenia treatment stages.

Cariprazine tolerability and safety
The tolerability and side effects of the new antipsychotic
agent were also studied in the course of pre-approval
double-blind placebo-controlled multi-center trials
of acute treatment, in addition to determining its
efficiency [19-21]. The side effects in the cariprazine group
included insomnia, extrapyramidal symptoms, akathisia,
sedation, nausea, dizziness, and constipation at least
twice as often as in the placebo group. Higher doses of
cariprazine resulted in additional efficiency of the drug
without any increase of the frequency of any side effects.
The severity of akathisia, extrapyramidal syndrome, and
tremor manifestation was usually quite mild, and more
frequent among patients taking higher doses of the drug.
Metabolic syndrome was low in both groups; in particular,
weight gain by more than 7% was observed in 8% of the
patients taking 3-6 mg of cariprazine, 11% of the patients
taking 6-9 mg, and 4% of the patients taking the placebo.
The study of safety and tolerability of different doses
of cariprazine (3, 6, and 9 mg) for stable patients with
schizophrenia lasting for 72 weeks within the framework
of the non-blind trial phase showed that akathisia
(19.2%), insomnia (14.4%), and headache were the
most frequent side effects. Within the framework of the
placebo-controlled stage of this trial, such side effects
as akathisia (5% and 3%, respectively), extrapyramidal
syndrome (5.9% and 3%, respectively), tremor (7.9% and
0%, respectively) and backache (5% and 2%, respectively)
were reliably more frequent in the cariprazine group [24].
Thetolerability and safety of various doses of cariprazine
were also confirmed in the course of two non-blind
trials lasting for 1 year [61] and 48 weeks [35]. Akathisia
(16%), headache (13%), insomnia (13%), and weight
gain of 1.5 kg on average (10%) were the most frequent
side effects in the first trial (the dose of cariprazine was
3-9 mg, n=586), and the prolactin level decreased slowly
in this case [61]. In the course of the second trial (the
dose of cariprazine was 1.5-4.5 mg, n=93), such side
effects as akathisia (14%), insomnia (14%), and weight
gain of 1.9 kg on average were observed [35]. None of the

treatments were terminated due to changes in metabolic
parameters or body weight were registered. No changes
in cardiovascular parameters were observed in the
patients treated with cariprazine. Post-hoc analysis of
these two trials showed that akathisia and the psychotic
state recrudescence were the only causes of treatment
termination [36]. Akathisia (19.6%), which more frequent
within a dose range of 1.5-3 mg per day, insomnia
(13.3%) for a dose of 9 mg, and headache (12.8%) for
a dose of 1.5-3 mg, were the most common for patients
treated with cariprazine. Prolactin levels were reduced
in patients of all groups. Extrapyramidal syndrome was
observed in 6.6% of the patients with approximately
the same frequency in the different groups. Weight
gain of 27% was observed in 34% of patients of normal
weight, and more frequently for higher doses. This trial
also demonstrated that adherence to the recommended
doses (1.5-6.0 mg) in clinical practice was reasonable,
and any dose increase did not generally result in an
increased number of side effects and higher withdrawal
of the patients from the trial [36].

DISCUSSION

In the course of our review, we have studied the efficiency
of cariprazine for treatment of six of the schizophrenia
symptom domains identified in ICD-11. At present,
cariprazine has been approved for schizophrenia treatment
within the framework of acute and maintenance treatment
including in the US, the EU countries, and Russia. Further,
it has been approved in some countries (the USA, Russia)
for acute treatment of manic, mixed states and depression
in the frame of type | bipolar disorder.

Analysis of the randomized controlled trial of cariprazine
use for schizophrenia treatment based on analysis
of the PANSS scale points enables one to conclude
that the drug is efficient for the treatment of various
positive symptoms, including delusion, hallucination, and
abnormal behavior both within the framework of acute
and maintenance therapy of schizophrenia for patients
suffering their first psychotic episode, and with multiple
ones. Although cariprazine took a medium position among
all antipsychotic agents with regard to the reduction
of delusions and hallucinations it has a positive effect on
other schizophrenia symptoms associated with positive
syndromes, mainly the secondary negative symptoms
such as disorganization of thinking and depression, and
also demonstrates a favorable profile of side effects.
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On the other hand, cariprazine has a positive effect on
other schizophrenia symptoms associated with positive
syndromes, mainly the secondary negative symptoms
such as disorganization of thinking and depression, and
also demonstrates a favorable profile of side effects.
Moreover, the modern schizophrenia treatment algorithms
should focus on the safety of the drug rather than on
its efficiency. Taking into account the above, cariprazine
should be considered one of the preferred drugs
for schizophrenic patients with dominating delusion
and hallucination. In addition, the high effect size
of cariprazine in the reduction of disorganized thinking
symptoms and its proven, direct impact on the signs
of aggressiveness and hostility make cariprazine one
of the principal front-line drugs for all positive symptom
groups noted in ICD-11. In case of apparent agitation and
excitement in schizophrenic patients, it is recommended
that benzodiazepine or any other sedative antipsychotic
agent, for example, clozapine, quetiapine, or olanzapine,
or an antihistamine drug be added to the treatment [31].

For diagnostics of the updated symptoms within the
ICD-11 domain “Negative Symptoms”, it is necessary not
only to detect them in the mental state of a schizophrenic
patient but also to demonstrate that they do not stem
from any other causes (secondary negative symptoms) [8].
To date, it has been demonstrated that only two antipsychotic
agents have a primary anti negative effect (amisulpride and
cariprazine). However, taking into account other factors,
particularly the side effect profile and availability of the trial
on direct comparison with another antipsychotic agents
(risperidone) for schizophrenic patients with prevailing
negative symptoms in the course of long-term therapy,
cariprazine is nevertheless considered the first-line drug for
schizophrenic patients with dominant negative symptoms.

According to ICD-11 diagnostics of depressive symptoms
for patients with schizophrenia, there should be a focus
on the evaluation of mood and suicidal thoughts as other
typical depressive symptoms, including anhedonia and
retardation, overlap with the negative symptoms. Minimum
or statistically insignificant differences between cariprazine
and the placebo in reduction of the total score for the
PANSS points “depression” (G6) and “guilt feelings (G3)"
within the framework of Acute treatment of schizophrenia
were obtained. Based on randomized clinical trials,
at present it is difficult to discuss the advantages
of cariprazine in comparison with other second-generation
antipsychotic agents for the treatment of depression

in cases of schizophrenia. On the other hand, frequent
development of depressive episodes within the post-
psychotic period and the proven efficiency of cariprazine
in treatment of bipolar depression may potentially make
cariprazine the front-line drug for such a cohort of patients,
although this hypothesis requires additional studies.
There are no substantial differences in description
of the ICD-11 domain “Manic Symptoms of Primary
Psychotic Disorders” and the main (core) criteria of a manic
episode, except for the indication that enhancement
of psychomotor activity should be considered in another
ICD-11 domain [7]. In this sense, the studies on the proven
antimanic efficiency of cariprazine in cases of bipolar
disorder may be extrapolated to the treatment of
schizophrenic patients with apparent manic symptoms
but without any signs of psychomotor agitation. On
the other hand, at present, the inventory of any doctor
contains various drugs for the treatment of manic states,
and tolerability should apparently be the focus with regard
to the selection of any particular drug. Certain advantages
related to cariprazine in comparison with other antimanic
agents are observed for schizophrenic patients with
metabolic syndrome as well as those with a potential
bipolar pattern of the disease, for example, the presence
of manic and depressive episodes in the case history.
The modern treatment algorithms for catatonic
symptoms in the cases of schizophrenia considered
in ICD-11 within the framework of the domain
“Psychomotor Symptoms of Primary Psychotic Disorders”
propose benzodiazepines (mainly lorazepam) and
electroconvulsive therapy as the first-line treatment,
and the role of antipsychotic drugs here is secondary
and possible only in combination with lorazepam. In this
sense, the combination of lorazepam and cariprazine
may be a possible option, together with the use
of antipsychotic agents with a low risk of causing the
development of neuroleptic malignant syndrome.
Inclusion of the domain “Cognitive Symptoms of
Primary Psychotic Disorders” in ICD-11 has confirmed
the importance of these symptoms for diagnostics,
prediction, and therapy of schizophrenic patients
as they become leading at the long-term stages
of the disease. The pro-cognitive effects of cariprazine,
independent of any other symptoms and supposed
on the basis of the drug receptor profile analysis
and animal studies, was confirmed for schizophrenic
patients within the framework of short-term and
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long-term therapy stages, and exceeded the same
effects of other drugs, particularly risperidone. This
effect was primarily observed by analysis of changes
in the “cognitive” points of the PANSS scale, and further
studies with the use of the tools for precise evaluation
of different neurocognitive disorder components,
including memory, attention, psychomotor ability
rate, and executive functions, should demonstrate the
efficiency of cariprazine in this area.

Improvement of functioning for patients with
schizophrenia does not always correlate with a statistically
significant reduction of positive, negative, or cognitive
symptoms of the disease, and the necessity to verify
functional impairment in one or several areas is an
important stage of the diagnostic process in some
international classifications of diseases [7]. Subsequent
to randomized clinical trials, cariprazine demonstrated
the capability to improve the functioning of schizophrenic
patients, regardless of the effect on the disease symptoms,
based both on the reduction of the “pro-social” PANSS
points and positive impact on the various components
of the Personal and Social Performance Scale (PSP) that
are valid for these purposes.

Such side effects as akathisia,
syndrome, insomnia, and slight weight gain were the
most frequent issues observed during cariprazine

extrapyramidal

therapy. As a rule, these symptoms were mild and did
not require termination of treatment, although additional
drugs had to be prescribed in some cases. In particular,
addition of benzodiazepine, for example, lorazepam and
clonazepam or propranolol [53] is the front-line therapy
in cases of akathisia, whilst addition of benzodiazepine, an
antihistamine drug, trazodone or a sedative antipsychotic
agent [29] should be considered in cases of insomnia.
Implementation of the ICD-11 schizophrenia domains
in clinical practice can face certain difficulties. In particular,
as the diagnostics of the schizophrenic spectrum
disorders have focused on detection of psychotic and
negative symptoms for many years, there is some
concern that other domains will only be evaluated by
clinicians in cases of their severe manifestation. Besides,
it is highly probable that clinicians will often use Point 9
(“evaluation is impossible on the basis of the available
data”) in the compressed time frame for evaluation
of various domains, except for the most obvious ones
(psychotic, manic) that can depreciate dimensional
assessment. The necessity to develop particular tools

(questionnaires, scales) for rapid evaluation is one
of the possible options to facilitate the transition to the
full implementation of the schizophrenia symptom
domains identified in ICD-11 at the global level. This
is especially relevant for the evaluation of the degree
of cognitive deficits as it is difficult for practitioners
in the course of the clinical interview. It should be also
explained to doctors how often they have to evaluate the
domains at different stages of care, when to begin the
treatment, or whether dynamic observation is sufficient.
Proactive efforts to enhance the psychiatric community’s
awareness of the advantages of this classification in the
clinical practice and development of training programs
on its application for different target audiences
are required [10].

The online survey of European clinicians and researchers
engaged in the treatment of schizophrenic patients
enabled the identification of the states in the frame
of schizophrenia where use of cariprazine might be
considered the first-line therapy: the first psychotic
episode,
psychomotor agitation (in combination with other drugs,
for example, benzodiazepine), presence of metabolic

positive symptoms, negative symptoms,

syndrome, and comorbid drug abuse [29].

Absence of any studies into the use of the schizophrenia
symptom domains identified in DSM-5/ICD-11 to evaluate
the efficiency of antipsychotic agents,
cariprazine, should be considered the main limitation
to the present review. The majority of studies comparing

including

cariprazine with a placebo and/or other antipsychotic
agents used different PANSS sub-scales or clusters
of symptoms only partially corresponding to all
schizophrenia domains, as per DSM-5/ICD-11. Analysis
of the PANSS scale points enables the evaluation
of the ICD-11 domains “Positive Symptoms”, “Manic
Mood Symptoms”, and “Psychomotor Symptoms” with
a sufficient degree of accuracy. At the same time, the
direct correlation between the PANSS points and other
ICD-11 domains (“Negative Symptoms”, “Depressive
Mood Symptoms”, “Cognitive Symptoms”) is not always
apparent. Other tools, for example, the Brief Negative
Symptom Scale (BNSS) [71], the Calgary Depression
Schizophrenia Scale (CDSS) [42], or the Brief Scale
Assessment of Cognition in Schizophrenia (BACS) [72],
should be involved due to their more precise evaluations
in any future studies. Scarcity of independent trials for
the comparison of cariprazine's efficiency and tolerability
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with placebos and/or other antipsychotic agents without
any participation of the company producing this drug
should also be pointed out.

CONCLUSION

It was demonstrated in the present review — through the
example of cariprazine, an antipsychotic agent — that the
implementation of the identified ICD-11 domains into
clinical practice might facilitate the development of more
individualized approaches to therapy and the improvement
of quality of care for schizophrenic patients. Cariprazine is the
first-line drug for treatment of the ICD-11 domain “Negative
Symptoms” as well as front-line therapy for the treatment of the
domains “Positive Symptoms” and “Cognitive Symptoms".
Additional studies are required in order to evaluate the
effect of cariprazine on the ICD-11 domains “Manic Mood
Symptoms” and “Depressive Mood Symptoms”. Application
of cariprazine monotherapy for the domain “Psychomotor
Symptoms” is not considered reasonable. Cariprazine results
in improved functioning of patients with schizophrenia.
Additional tools should be implemented in clinical practice
that enable doctors to evaluate schizophrenia domains
in their clinical practice both rapidly and reliably.
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