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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
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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.

Submitted: 30.06.2023
Accepted: 04.12.2023
Published Online: 14.12.2023

Alla Dobrovolskaya, Aleksandr
Sofronov: study design development, final editing of
the manuscript text; Galina Prokopovich: questionnaire
development, obtaining data for analysis; Anton Gvozdetckii:
data analysis, manuscript writing. All authors contributed
substantially to the study and the article, and read and
approved the final version before publication.

The research was carried out without additional
funding.

The authors declare no conflicts of
interest.

Supplementary material to this article can be found in the
online version at doi: Appendix A: 10.17816/CP12049-145162
Appendix B: 10.17816/CP12049-115496

Gvozdetckii AN, Dobrovolskaya AE, Prokopovich GA,
Sofronov AH. Efficacy and safety profiles of antipsychotic
drugs as viewed by psychiatrists: a comparative analysis
of cariprazine and risperidone. Consortium Psychiatricum.
2023;4(4):CP12049. doi: 10.17816/CP12049

*Anton Nikolaevich Gvozdetckii, MD, Cand. Sci (Med.), Assistant, Psychiatry
and Narcology Department, North-Western State Medical University named
after I.I. Mechnikov; ORCID: https://orcid.org/0000-0001-8045-1220; RSCI:
4430-6841, Scopus AuthorlD: 55933857400

E-mail: gvozdetskiy AN@hotmail.com

Alla Evgenievna Dobrovolskaya, MD, Cand. Sci (Med.), Associate Professor,
Psychiatry and Narcology Department, North-Western State Medical
University named after I.I. Mechnikov; ORCID: https://orcid.org/0000-0002-
3582-6078, RSCI: 4423-4454, Scopus AuthorlD: 57202999908

Galina Anatolievna Prokopovich, MD, Cand. Sci (Med.), Associate Professor,
Psychiatry and Narcology Department, North-Western State Medical
University named after I.I. Mechnikov; ORCID: https://orcid.org/0000-0001-
7909-6727, RSCI: 5985-3715, Scopus Author|D: 57203003009

Aleksandr Henrikhovich Sofronov, MD, Dr. Sci (Med.), Professor, Head
of the Psychiatry and Narcology Department, North-Western State Medical
University named after I.I. Mechnikov; ORCID: https://orcid.org/0000-0001-
6339-0198, RSCl: 4846-6528, Scopus AuthorlD: 57202998979

*corresponding author

1. Charlson FJ, Ferrari A}, Santomauro DF, et al. Global
epidemiology and burden of schizophrenia: Findings from
the global burden of disease study 2016. Schizophr Bull.
2018;44(6):1195-1203. doi:10.1093/schbul/sby058

2. Remington G, Addington D, Honer W, et al. Guidelines
for the pharmacotherapy of schizophrenia in adults.

The Canadian Journal of Psychiatry. 2017;62(9):604-616.
doi:10.1177/0706743717720448

3. Petrova NN, Sofronov AG. Antipsychotics: from first to third generation.
Pharmacy Formulas. 2020;2(4):82-89. doi:10.17816/phf55260

4.  Millan M), Goodwin GM, Meyer-Lindenberg A, Ove C)gren S.
Learning from the past and looking to the future:

Emerging perspectives for improving the treatment of
psychiatric disorders. European Neuropsychopharmacology.
2015;25(5):599-656. doi:10.1016/j.euroneuro.2015.01.016

5. Faden ). How do we select an antipsychotic for those with
schizophrenia? Expert Opinion on Pharmacotherapy.
2019;20(18):2195-2199. doi:10.1080/14656566.2019.1674284


https://orcid.org/0000-0001-8045-1220
https://orcid.org/0000-0001-8045-1220
https://orcid.org/0000-0001-8045-1220
https://orcid.org/0000-0001-8045-1220
https://orcid.org/0000-0001-8045-1220
https://orcid.org/0000-0001-6339-0198
https://orcid.org/0000-0001-6339-0198
https://doi.org/10.1093/schbul/sby058
https://doi.org/10.1177/0706743717720448
https://doi.org/10.17816/phf55260
https://doi.org/10.1016/j.euroneuro.2015.01.016
https://doi.org/10.1080/14656566.2019.1674284

20.

21.

Kaar SJ, Natesan S, McCutcheon R, Howes OD.

Antipsychotics: Mechanisms underlying clinical response

and side-effects and novel treatment approaches based on
pathophysiology. Neuropharmacology. 2020;172:107704.
doi:10.1016/j.neuropharm.2019.107704

Kostyuk GP, Reznik AM, Khannanova AN. Comparative analysis
of pharmacotherapy sections of national clinical guidelines

for diagnosis and therapy of schizophrenia. Social and clinical
psychiatry. 2015;25(1):87-97.

Huhn M, Nikolakopoulou A, Schneider-Thoma J, et al.
Comparative efficacy and tolerability of 32 oral antipsychotics for
the acute treatment of adults with multi-episode schizophrenia:
A systematic review and network meta-analysis. The Lancet.
2019;394(10202):939-951. doi:10.1016/50140-6736(19)31135-3
Shimomura Y, Kikuchi Y, Suzuki T, et al. Antipsychotic

treatment strategies for acute phase and treatment resistance
in schizophrenia: a systematic review of the guidelines

and algorithms. Schizophrenia Research. 2021;236:142-155.
doi:10.1016/j.schres.2021.07.040

Hui CLM, Lam BST, Lee EHM, et al. A systematic review of clinical
guidelines on choice, dose, and duration of antipsychotics
treatment in first- and multi-episode schizophrenia.
International Review of Psychiatry. 2019;31(5):441-459.
doi:10.1080/09540261.2019.1613965

Rogozina MA, Podvigin SN, Azarova AM, Nemyh LS. Peculiarities
of hospital treatment of patients with paranoid schizophrenia.
Medical scientific bulletin of central chernozemye. 2019;(76):3-7.
Baysari MT, Westbrook J, Braithwaite J, Day RO. The role of
computerized decision support in reducing errors in selecting
medicines for prescription: Narrative review. Drug Safety.
2011;34(4):289-298. doi:10.2165/11588200-000000000-00000
Jauhar S, Guloksuz S, Andlauer O, et al. Choice of antipsychotic
treatment by european psychiatry trainees: are decisions

based on evidence? BMC Psychiatry. 2012;12(1):1-8.
doi:10.1186/1471-244X-12-27

Touchette DR, Gor D, Sharma D, et al. Psychiatrist and
psychiatric pharmacists beliefs and preferences for atypical
antipsychotic treatments in patients with schizophrenia and
bipolar disorders. Journal of Pharmacy Practice. 2021;34(1):78-88.
doi:10.1177/0897190019854566

Djulbegovic B, Hozo |, Beckstead J, et al. Dual processing model of
medical decision-making. BMC Medical Informatics and Decision
Making. 2012;12(1):94. doi:10.1186/1472-6947-12-94

Roberts R, Neasham A, Lambrinudi C, Khan A. A thematic
analysis assessing clinical decision-making in antipsychotic
prescribing for schizophrenia. BMC Psychiatry. 2018;18(1):290.
doi:10.1186/512888-018-1872-y

Hamann J, Langer B, Leucht S, et al. Medical decision

making in antipsychotic drug choice for schizophrenia. AJP.
2004;161(7):1301-1304. doi:10.1176/appi.ajp.161.7.1301

Mai Y-C, He X-L, Liu X-B, et al. An analysis of medical decision
making in antipsychotic drug choice for schizophrenia. Chinese
Journal of Clinical Rehabilitation. 2005;9(28):34-35.

Farhadi N, Ezati M, Shojaie AA, et al. Cognitive errors associated
with medical decision-making: A systematic review. CPR.
2022;1(1):28-49. doi:10.32598/cpr.1.1.69.1

Liddell TM, Kruschke JK. Analyzing ordinal data with metric
models: What could possibly go wrong? Journal of Experimental
Social Psychology. 2018;79:328-348. doi:10.1016/j.jesp.2018.08.009
Burkner PC, Vuorre M. Ordinal regression models in psychology:
A tutorial. 2019;2(1):77-101. doi:10.1177/2515245918823199

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Christensen RHB, Lee HS, Brockhoff PB. Estimation of the
thurstonian model for the 2-AC protocol. Food Quality and
Preference. 2012;24(1):119-128. doi:10.1016/j.foodqual.2011.10.005
Kane JM, Leucht S, Carpenter D, Docherty JP. Expert Consensus
Panel for Optimizing Pharmacologic Treatment of Psychotic
Disorders. The expert consensus guideline series. Optimizing
pharmacologic treatment of psychotic disorders. Introduction:
Methods, commentary, and summary. The Journal of Clinical
Psychiatry. 2003;64 Suppl 12:5-19.

Sofronov AG, Spikina AA, Parfyonov YuA, Savelyev AP. Dynamics of
antipsychotic prescriptions in st.petersburg in 2006-2011.

Social and clinical psychiatry. 2012;22(4):63-68.

Németh G, Laszlovszky |, Czobor P, et al. Cariprazine versus
risperidone monotherapy for treatment of predominant negative
symptoms in patients with schizophrenia: A randomised,
double-blind, controlled trial. The Lancet. 2017;389(10074):1103-1113.
doi:10.1016/50140-6736(17)30060-0

Németh B, Bendes R, Nagy B, et al. Cost-utility analysis of
cariprazine compared to risperidone among patients with
negative symptoms of schizophrenia. Health Policy and
Technology. 2019;8(1):84-91. doi:10.1016/j.hIpt.2019.01.004

Earley W, Guo H, Daniel D, et al. Efficacy of cariprazine on
negative symptoms in patients with acute schizophrenia:

A post hoc analysis of pooled data. Schizophrenia Research.
2019;204:282-288. doi:10.1016/j.schres.2018.08.020
Agai-Csongor E, Domany G, Négrédi K, et al. Discovery of
cariprazine (RGH-188): A novel antipsychotic acting on dopamine
D3/D2 receptors. Bioorganic & Medicinal Chemistry Letters.
2012;22(10):3437-3440. doi:10.1016/j.bmcl.2012.03.104

Corponi F, Serretti A, Montgomery S, Fabbri C. Cariprazine
specificity profile in the treatment of acute schizophrenia:

A meta-analysis and meta-regression of randomized-controlled
trials. International Clinical Psychopharmacology. 2017;32(6):309-318.
doi:10.1097/Y1C.0000000000000189

Fagiolini A, Alcal JA, Aubel T, et al. Treating schizophrenia

with cariprazine: from clinical research to clinical practice. Real
world experiences and recommendations from an international
panel. Annals of General Psychiatry. 2020;19(1):55.
doi:10.1186/512991-020-00305-3

Laszlovszky |, Barabassy A, Németh G. Cariprazine,

a broad-spectrum antipsychotic for the treatment of
schizophrenia: Pharmacology, efficacy, and safety. Advances in
Therapy. 2021;38(7):3652-3673. doi:10.1007/512325-021-01797-5
Fleischhacker W, Galderisi S, Laszlovszky I, et al. The efficacy of
cariprazine in negative symptoms of schizophrenia: Post hoc
analyses of PANSS individual items and PANSS-derived factors.
European Psychiatry. 2019;58:1-9. doi:10.1016/j.eurpsy.2019.01.015
Pillinger T, McCutcheon RA, Vano L, et al. Comparative effects
of 18 antipsychotics on metabolic function in patients with
schizophrenia, predictors of metabolic dysregulation, and
association with psychopathology: A systematic review and
network meta-analysis. The Lancet Psychiatry. 2020;7(1):64-77.
doi:10.1016/52215-0366(19)30416-X

Warnick GR, Kimberly MM, Waymack PP, et al. Standardization
of measurements for cholesterol, triglycerides, and major
lipoproteins. Laboratory Medicine. 2008;39(8):481-490.
doi:10.1309/6 ULORHJH1JFFU4PY

Yang Q, Ng ML. Paired comparison/directional difference test/2-
alternative forced choice (2-AFC) test, simple difference test/
same-different test. In: Discrimination Testing in Sensory Science.
Elsevier; 2017:109-134. doi:10.1016/B978-0-08-101009-9.00005-8


https://doi.org/10.1016/j.neuropharm.2019.107704
https://doi.org/10.1016/S0140-6736(19)31135-3
https://doi.org/10.1016/j.schres.2021.07.040
https://doi.org/10.1080/09540261.2019.1613965
https://doi.org/10.2165/11588200-000000000-00000
https://doi.org/10.1186/1471-244X-12-27
https://doi.org/10.1177/0897190019854566
https://doi.org/10.1186/1472-6947-12-94
https://doi.org/10.1186/s12888-018-1872-y
https://doi.org/10.1176/appi.ajp.161.7.1301
https://doi.org/10.32598/cpr.1.1.69.1
https://doi.org/10.1016/j.jesp.2018.08.009
https://doi.org/10.1177/2515245918823199
https://doi.org/10.1016/j.foodqual.2011.10.005
https://doi.org/10.1016/S0140-6736(17)30060-0
https://doi.org/10.1016/j.hlpt.2019.01.004
https://doi.org/10.1016/j.schres.2018.08.020
https://doi.org/10.1016/j.bmcl.2012.03.104
https://doi.org/10.1097/YIC.0000000000000189
https://doi.org/10.1186/s12991-020-00305-3
https://doi.org/10.1007/s12325-021-01797-5
https://doi.org/10.1016/j.eurpsy.2019.01.015
https://doi.org/10.1016/S2215-0366(19)30416-X
https://doi.org/10.1309/6UL9RHJH1JFFU4PY
https://doi.org/10.1016/B978-0-08-101009-9.00005-8

36.

37.

38.

39.

40.

41.

42.

Grice JW. Observation oriented modeling: Preparing students
for research in the 21 century. Comprehensive Psychology.
2014;3:05.08.1T.3.3. doi:10.2466/05.08.IT.3.3

May WL, Johnson WD. Constructing two-sided simultaneous
confidence intervals for multinomial proportions for small
counts in a large number of cells. Journal of Statistical Software.
2000;5(6). doi:10.18637/jss.v005.i06

Masic I. Medical decision making. Acta Informatica Medica.
2022;30(3):230. doi:10.5455/aim.2022.30.230-235

Kurisu K, Yoshiuchi K. Comparison of antipsychotics for the

treatment of patients with delirium and QTc interval prolongation:

A clinical decision analysis. Frontiers in Psychiatry. 2021;12.
doi:10.3389/fpsyt.2021.609678

Dijk F van, Wit | de, Blankers M, et al. The personal antipsychotic
choice index. Pharmacopsychiatry. 2018;51(3):89-99.
doi:10.1055/5-0043-116854

McCrone P, Mosweu |, Yi D, et al. Patient preferences for
antipsychotic drug side effects: A discrete choice experiment.
Schizophrenia Bulletin Open. 2021;2(1):sgab046.
doi:10.1093/schizbullopen/sgab046

Yeo V, Dowsey M, Alguera-Lara V, et al. Antipsychotic choice:
Understanding shared decision-making among doctors

43.

44,

45.

46.

47.

and patients. Journal of Mental Health. 2021;30(1):66-73.
doi:10.1080/09638237.2019.1630719

Krause M, Zhu Y, Huhn M, et al. Antipsychotic drugs for patients
with schizophrenia and predominant or prominent negative
symptoms: A systematic review and meta-analysis.

European Archives of Psychiatry and Clinical Neuroscience.
2018;268(7):625-639. doi:10.1007/s00406-018-0869-3

Krynicki CR, Upthegrove R, Deakin JFW, Barnes TRE. The
relationship between negative symptoms and depression

in schizophrenia: A systematic review. Acta Psychiatrica
Scandinavica. 2018;137(5):380-390. doi:10.1111/acps.12873
Meiseberg ], Moritz S. Biases in diagnostic terminology: Clinicians
choose different symptom labels depending on whether the same
case is framed as depression or schizophrenia. Schizophrenia
Research. 2020;222:444-449. doi:10.1016/j.schres.2020.03.050
Mosolov SN. Diagnosis and treatment depression in
schizophrenia. Consortium Psychiatricum. 2020;1(2):29-42.
doi:10.17650/2712-7672-2020-1-2-29-42

Grjibovski AM, Gvozdeckii AN. Interpretation of and

alternatives to p-values in biomedical sciences. Ekologiya
cheloveka (Human Ecology). 2022;29(3):67-76.

doi: https://doi.org/10.17816/humeco97249


https://doi.org/10.2466/05.08.IT.3.3
https://doi.org/10.18637/jss.v005.i06
https://doi.org/10.5455/aim.2022.30.230-235
https://doi.org/10.3389/fpsyt.2021.609678
https://doi.org/10.1055/s-0043-116854
https://doi.org/10.1093/schizbullopen/sgab046
https://doi.org/10.1080/09638237.2019.1630719
https://doi.org/10.1007/s00406-018-0869-3
https://doi.org/10.1111/acps.12873
https://doi.org/10.1016/j.schres.2020.03.050
https://doi.org/10.17650/2712-7672-2020-1-2-29-42
https://doi.org/10.17816/humeco97249

	_Hlk153211196
	_Hlk150594475
	_Hlk150594514
	_Hlk150594612
	_Hlk150594647
	_Hlk150594730
	_Hlk150594800
	_Hlk150594867
	_Hlk150594836
	_Hlk150594942
	_Hlk150594977
	_Hlk150595061
	_Hlk150595122
	_Hlk150595355
	_Hlk150595391
	_Hlk150595631
	_Hlk150595568
	_Hlk150595676
	_Hlk150595739
	_Hlk150596223
	_Hlk150596335
	_Hlk150596373
	_GoBack
	_Hlk151399101



