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Introduction: International reports indicate that clozapine is under prescribed. 
Yet, this has not been explored in Southeast European (SEE) countries. This 
cross-sectional study investigates clozapine prescription rates in a sample of 
401 outpatients with psychosis from Bosnia and Herzegovina, Kosovo by United 
Nations resolution, North Macedonia, Montenegro and Serbia.

Methods: Descriptive analysis was used to explore clozapine prescription 
rates; daily antipsychotic dosage was calculated and converted into olanzapine 
equivalents. Patients receiving clozapine were compared to those not receiving 
clozapine; next those that were on clozapine monotherapy were compared to 
those who were on clozapine polytherapy regime.

Results: It was showed that clozapine was prescribed to 37.7% of patients (with 
cross-country variation: from 25% in North Macedonia to 43.8% in Montenegro), 
with average dose of 130.7 mg/daily. The majority of patients on clozapine (70.5%) 
were prescribed at least one more antipsychotic (the most frequent combination 
was with haloperidol).

Discussion: Our findings suggested that clozapine prescription rate in SEE 
outpatients is higher than in Western Europe. The average dose is significantly 
below the optimal therapeutic dosage recommended by clinical guidelines, and 
clozapine polytherapy is common. This might indicate that clozapine is prescribed 
mainly for its sedative effect rather than antipsychotic. We hope that this finding will 
be taken up by relevant stakeholders to address this non-evidence-based practice.
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1. Introduction

Clozapine is a second-generation antipsychotic (SGA) drug recommended for treatment-
resistant schizophrenia and the best among oral antipsychotic (AP) medications to improve 
positive and negative symptoms of schizophrenia (1, 2), prevent suicide, and reduce aggressive 
behavior (3, 4). Meta-analytic data showed that clozapine has the highest antipsychotic effect 
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among 32 antipsychotics, the lowest incidence of akathisia (1) and 
rehospitalization, and reduced mortality (5–7). Beyond clinical 
benefits, there is also evidence suggesting that clozapine could be very 
cost-effective for the management of schizophrenia (8, 9).

Despite clinical and economic advantages, prescription rates for 
clozapine are low and there is a diffuse non-adherence to standard 
clinical guidelines. Clozapine’s potentially serious and life-threatening 
adverse events (i.e., agranulocytosis, neutropenia, and cardiac and 
metabolic complications) (10), along with inadequate knowledge and 
experience with the drug, patient’s noncompliance, and a lack of 
resources to blood monitoring and treatment protocol (11–14) can 
explain a diffuse prescription reluctancy among clinicians (3, 15–17) 
despite there is evidence that monitoring guidelines can be effective in 
the timely detection of treatment emergent neutropenia or 
agranulocytosis (18, 19). Nonadherence to clinical guidelines in 
clozapine prescription is a common practice across countries, 
regardless of their economies and healthcare systems. Data showed 
wide variation in prescription rates, from relatively expected prevalence 
rates of 0.1–0.2% for every 100 people in Finland and New Zealand 
(which is aligned with the fact that schizophrenia has a prevalence of 
approximately 1% and that about 30% of that is composed of treatment-
resistant Schizophrenia (TRS)) to lower or null in some other countries 
(i.e., 0.03–0.06% in Spain and Japan, respectively) (3, 20). Similarly, 
data from 14 Asian countries (3,774 patients) found not only large 
variations in prescription (from 3% in Japan to 32% in Hong Kong) but 
also in the mean daily dosage, which was 198 mg (±167) (from 58 mg 
in Indonesia to 423 mg in Korea) (17). Variations within the same 
country are also often reported in Denmark, Norway, Spain, England, 
Wales, and the United States (16, 20–24).

While most of the available data derives from high-income 
countries (HICs), data about clozapine prescription in low- and 
middle-income countries (LMICs) is not systematically collected 
and is overall scanty. Research from Indonesia showed that 
clozapine was the second most commonly prescribed SGA in 38% 
of patients with schizophrenia, mainly prescribed with risperidone 
(25), while in India, it was prescribed only in 11.2% of patients 
(12). Unexpectedly, data from Uzbekistan showed that clozapine 
was the most commonly prescribed AP in up to 66% of patients 
with schizophrenia (26) but at a low dosage of 69 mg/day. Data 
from Central and Eastern Europe examining 961 medical records 
from inpatients and outpatients with schizophrenia (less than 20% 
with up to 6 months from first diagnosis) showed that prescription 
rates in TRS varied from 11% in Hungary, to up to 35% in Poland, 
Estonia, and Slovakia, 41% in Croatia, and above 60% in Slovenia 
and Serbia (27). With the exception of Serbia and Montenegro, 
suggesting an increase in clozapine prescription over the period 
2000–2005 (15), there is a lack of data on clozapine prescription in 
Southeast European (SEE) countries. In Serbia, clozapine was 
found to be  the second most prescribed AP as a second-line 
treatment for schizophrenia (35%) (27) and the main drug used 
(73%) in treatment-resistant schizophrenia. A recent survey about 
the prescription attitude toward clozapine in Serbia found that 68% 
of psychiatrists indicated fear of agranulocytosis as the greatest 
barrier to prescription, followed by weight gain (56%) and sedation 
(39%) (28). Moreover, other data from Serbia suggested that only 
4% of patients reported severe side effects and 32% experienced 
moderate side effects. It was also found that there was only a weak 

correlation between side effects and clozapine dosage (r = 0.2) and 
that, due to the regular and systematic monitoring of side effects, 
patients reported an improved relationship with their treating 
clinicians (29).

In summary, although nonadherence to clinical guidelines seems 
to be an ubiquitous challenge regardless of countries’ economies, very 
little is known about clozapine prescription in LMICs from SEE. As 
the region is considered a blind spot in mental healthcare practice and 
research (30), it would be critical to have a better understanding of 
clozapine prescription in the area.

The aim of this study was to explore clozapine prescriptions across 
five LMICs in SEE (Bosnia and Herzegovina, Kosovo by United 
Nations resolution, Montenegro, North Macedonia, and Serbia) using 
a cross-sectional sample of 401 participants with schizophrenia and 
schizoaffective disorders from outpatient services. Specifically, 
we  examined the proportion of patients who were prescribed 
clozapine (monotherapy and polytherapy with other APs) and 
concomitant psychotropic medications. Finally, we  conducted an 
exploratory analysis on clinical symptoms and subjective satisfaction 
with services and quality of life between participants taking clozapine 
and those not taking clozapine across the five countries.

2. Methods

2.1. Sample

Data was gathered, as a part of secondary analysis, on 401 
research participants with a diagnosis of schizophrenia and 
schizoaffective disorder (ICD-10 F20-25) across five SEE countries 
as part of a large multisite study (31). Eligibility criteria for taking 
part in the original study were a primary diagnosis of a psychotic 
disorder (ICD-10 codes F20–25), age 18–65, history of at least one 
psychiatric hospital admission in their lifetime, and capacity to 
provide informed consent. Exclusion criteria were a diagnosis of 
organic brain disorders, severe cognitive deficits, and the inability 
to provide informed consent.

2.2. Procedures

Information about psychotropic medications prescribed up to 
6 months prior to the interview was obtained during a face-to-face 
interview, which was then cross-checked with medical records. All 
psychotropic medications’ dosages were reported in mg per day.

Sociodemographic information was collected as part of a 
comprehensive assessment. Data on clinical symptoms were collected 
using the researcher-administered 24-item Brief Psychiatric Rating 
Scale (BPRS; 32), from which a total score and subscale scores 
(anxiety/depression, positive symptoms, negative symptoms, hostility, 
and activation) were obtained; and the Clinical Assessment Interview 
for Negative Symptoms (CAINS; 33) from which the Motivation and 
Pleasure (MAP) and the Expression (EXP) subscales were calculated. 
For both the BPRS and CAINS, a higher score indicates more severe 
symptoms. The Manchester Short Assessment of Quality of Life 
(MANSA; 34) was used to measure subjective satisfaction with the 
quality of life and the Client Satisfaction Questionnaire (CSQ-8) 
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measured satisfaction with services. On both of these latter measures, 
higher scores indicated higher satisfaction.

2.3. Data analysis

A descriptive analysis of sociodemographic, clinical characteristics, 
and clozapine prescription (used as a dichotomous variable: Y/N) for 
the whole sample was done by reporting frequency (absolute value and 
percentage), mean, and standard deviation (SD) as appropriate. Daily 
AP dosage was calculated and converted into olanzapine (OLA) 
equivalents (35, 36). When more than one AP was prescribed, OLA 
equivalent dosages for each AP were summed. Following the Canadian 
Psychiatric Association [CPA; (10)], a chlorpromazine equivalent dose 
of 400 mg/day, corresponding to 13.2 mg OLA equivalents, was 
considered a high maintenance dose. Comparisons were done across 
the five countries using analysis of variance and Chi-square (or Fisher’s 
exact test when expected frequencies were less than 5) for continuous 
and categorical variables, respectively. Next, analyses focused on the 
subsamples of participants who were prescribed clozapine (CLZ-Y) by 
country: comparisons were done in terms of clozapine’s daily dosage, 
range of daily dosage, proportion of participants on clozapine 
monotherapy (CLZ-M) and clozapine polytherapy (CLZ-P), and 
association with other psychotropic medications other than Aps, 
which were anxiolytics and antidepressants. The two groups (CLZ-M 
and CLZ-P) were then compared at clinical levels (as measured by the 
BPRS and CAINS), subjective quality of life (MANSA), and satisfaction 
with services (CSQ-8). Finally, for each country, it was explored 
whether clinical symptoms (as measured by the BPRS and CAINS) 
and satisfaction with life and health services (MANSA and CSQ-8, 
respectively) were (1) different between participants on clozapine 
(CLZ-Y) and those not on clozapine (CLZ-N) using an independent 
sample t-test; and (2) associated with dosages of clozapine using 
Spearman correlation. All significant differences emerged from 
analysis of variance were followed-up with post-hoc test using Tukey’s 
Honest Significant Difference at p < 0.05. SPSS version 27 was used to 
conduct analyses.

3. Results

3.1. Whole sample

The sample included a total of 401 research participants (62 from 
Bosnia  and  Herzegovina, 102 from Kosovo by United Nations 
resolution, 105 from Montenegro, 64 from North Macedonia, and 68 
from Serbia; Table 1). Women were 163 (40.6%) of the whole sample. 
The mean age at the time of diagnosis was 42.0 years (SD = 11.0); 370 
(92.3%) of the subjects had a diagnosis of schizophrenia, and 31 
(7.7%) had schizoaffective disorder. Participants from Montenegro 
reported an older age at the time of their first diagnosis of a psychotic 
disorder compared to other countries (p < 0.001). A statistically 
significant difference was also found in the number of lifetime 
psychiatric hospitalizations (p < 0.001), which was higher in 
Bosnia and Herzegovina, and Serbia compared to other countries 
(Table  1). The OLA equivalent dosage in the whole sample was 
12.3 mg/day; specifically, it was found that OLA equivalent dose in 
Kosovo by United Nations resolution (8.6 mg/day) was lower than in 

Montenegro, North Macedonia, and Serbia. Clozapine was prescribed 
in 149 subjects (37.2%) of the whole sample with no difference in 
prescription rates across countries (Table 1). When comparing the two 
groups of patients, with clozapine and without clozapine treatment, 
we  found no statistically significant differences in demographic 
characteristics (i.e., age and gender) or clinical characteristics 
(diagnosis of affective and non-affective psychosis, age at the time of 
diagnosis, or OLA equivalent dosage). However, the number of 
psychiatric hospitalizations was significantly higher in patients on 
clozapine [4.6 ± 3.8 vs. 0.2.8 ± 2.8; t(326) = −5.0; p < 0.001]. Severe 
negative symptoms, derived from the motivation and pleasure (MAP) 
subscale of the CAINS, were increased nonsignificantly [17.7 ± 8.0 vs. 
16.2 ± 8.6; t(384) = −1.75; p = 0.080].

3.2. Subsample of participants on clozapine

The average daily dose of clozapine was 130.7 mg (SD = 103.9 mg, 
ranging from 5 mg to 600 mg/day). The highest dose was found in the 
Serbian sample (220.4 mg, SD = 145.3 mg), which was a statistically 
significant difference from other countries (p < 0.001). Similarly, the 
dosage ranges were statistically different across countries, with Serbia 
reporting the highest proportion of participants (34.6%) with at least 
251 mg/day, while for all other countries, the majority of participants 
had prescriptions lower than 100 mg/day. Of the 149 participants on 
clozapine, 44 (29.5%) were on clozapine monotherapy, and 105 
(70.5%) were on clozapine polytherapy. The two groups showed 
statistically significant differences in OLA equivalents that were higher 
in the CLZ polytherapy group compared to the CLZ monotherapy 
group (15.3 ± 9.6 vs. 5.9 ± 4.8, respectively, t(143) = −6.2, p < 0.001). In 
the CLZ polytherapy group, the most frequent clozapine combination 
was with haloperidol (n = 49, 46.7%), followed by fluphenazine (n = 23, 
21.9%) (Table  2). These combinations were reported across all 
countries except for Serbia, where the combination of clozapine and 
fluphenazine (38.9%) was the most commonly used. In the group of 
participants who were prescribed clozapine, 86 (57.7%) were also 
prescribed anxiolytics, and 24 (16.1%) were prescribed antidepressants. 
Differences across countries emerged in the prescription of anxiolytics 
(p < 0.001): specifically, while only 8.3% of participants were prescribed 
anxiolytics in Bosnia and Herzegovina, the proportion was much 
higher (from 43.2 to 80.4%) in all the other countries (Table 2).

3.3. Association between clozapine and 
clinical characteristics

It was found that the CLZ-M and the CLZ-P did not differ in 
clinical symptoms’ severity and subjective quality of life, but only in 
satisfaction with services (CSQ-8), with the CLZ-M group being less 
satisfied than the CLZ-P group [27.3 ± 3.9 vs. 25.1 ± 5.6, t(147) = 2.3, 
p = 0.021]. Comparisons between CLZ-Y and CLZ-N across 
countries showed that people taking clozapine reported lower 
satisfaction with services in Montenegro (p = 0.027) and Serbia 
(p = 0.047) and more severe negative symptoms (MAP subscale of 
CAINS) in North Macedonia (p = 0.044) and Serbia (p = 0.042) 
compared to the CLZ-N group (Table 3). A negative association was 
found between a higher dose of clozapine and both subjective quality 
of life (r = −0.654, p = 0.008) in North Macedonia and more severe 
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negative symptoms (MAP subscale; r = −0.372, p = 0.039) in Kosovo 
by United Nations resolution.

4. Discussion

Results from this multisite, cross-sectional study, which included 
401 research participants with schizophrenia and schizoaffective 
disorder from outpatient mental health services in five SEE countries, 
suggested that clozapine is subjected to a wide variation in prescription 
and low adherence to clinical guidelines. Results showed that 
clozapine was prescribed in almost 38% of the whole sample. The 
prescription of clozapine varied across countries, ranging from 25% 
in North Macedonia to 36.3% in Kosovo by United Nations resolution, 
38.2% in Serbia, 38.7% in Bosnia and Herzegovina, and 43.8% in 
Montenegro. Data from North Macedonia reflect what emerged from 
a previous study by Szkultecka-Debek et  al. (27), showing that 
clozapine was prescribed in about 24% of patients across seven Central 
and Eastern European countries, while prescription rates were higher 
across all other countries in our study. These data are unexpected 

compared to a general international trend to underprescribe clozapine 
(3, 17, 22). Despite the fact that the percentage of patients (37.7%) on 
clozapine in our sample is slightly above but nevertheless closer to the 
expected proportion of one-third of total patients with schizophrenia 
that are usually TRS (37), we  cannot assume that patients in our 
sample belong to the TRS group. Indeed, only in about less than 10% 
of them was clozapine prescribed with a daily dosage of at least 
250 mg, while most patients had a daily dosage of 130.7 mg, which is 
lower than what clinical guidelines indicate as the optimal 
(therapeutic) dosage of 300 mg/day for clozapine in adults aged 
18–59 years (38, 39). Furthermore, considerable variations emerged 
across countries, from 92.6 mg (Kosovo by United Nations resolution) 
to 220.4 mg (Serbia). Although there is evidence that genetic 
(including ethnicity), personal, and clinical variables (i.e., sex, 
smoking status, and obesity) influence the serum level of clozapine so 
that a lower dosage based on specific subjects’ characteristics is 
advisable (40–42), there is no ground to support such an option in our 
sample. Therefore, we  could assume that the lower dosages of 
clozapine found in our study might indicate an off-label prescription 
of the drug to possibly exert a sedative effect for managing 

TABLE 1 Description of sociodemographic and clinical characteristics in the whole sample (first column) and comparison across the five countries.

Whole 
sample

Bosnia and 
Herzegovinaa

Kosovo by 
United 
Nations 

resolutionb

Montenegroc North 
Macedoniad

Serbiae Statistics

(n = 401) (n = 62) (n = 102) (n = 105) (n = 64) (n = 68)

Age, mean (SD) 42.0 (11.0) 39.4 (12.2) 43.5 (9.7) 41.5 (11.9) 42.2 (10.1) 43.0 (11.0) F(4) = 1.52; 

p = 0.196

Gender, n (%)

Women 163 (40.6) 31 (50.0) 32 (31.4) 50 (47.6) 23 (35.9) 27 (39.7) Chi2(4) = 8.6; 

p = 0.072

Men 238 (59.4) 31 (50.0) 70 (68.6) 55 (52.4) 41 (64.1) 41 (60.3)

Diagnosis, n (%)

Non-affective 

psychosis

370 (92.3) 58 (93.5) 102 (100.0) 92 (87.6) 61 (95.3) 57 (83.8) Fisher Exact 

test = 22.3; 

p < 0.001

Schizoaffective 31 (7.7) 4 (6.5) 0 (0.0) 13 (12.4) 3 (4.7) 11 (16.2)

Age at first 

diagnosis, mean 

(SD)

30.6 (10.4) 27.2 (11.2) 29.9 (9.7) 35.8 (12.2) 29.6 (7.1) 29.5 (8.9) F(4) = 7.10; 

p < 0.001

c > a = b = d = e

Lifetime 

psychiatric 

hospital 

admissions, mean 

(SD)

3.5 (3.3) 4.2 (4.3) 2.1 (2.8) 3.2 (3.0) 2.6 (2.4) 4.7 (3.54) F(4) = 5.8; 

p < 0.001

a > b; e > b = c = d

Olanzapine 

equivalents, mg/

day dose, mean 

(SD)

12.3 (8.5) 11.7 (7.2) 8.6 (6.6) 12.7 (9.8) 13.5 (7.4) 15.6 (8.7) F(4) = 7.6; 

p < 0.001

b < c = d = e

Clozapine prescription, n (%)

Yes 149 (37.2) 24 (38.7) 37 (36.3) 46 (43.8) 16 (25.0) 26 (38.2) Chi2(4) = 6.2; 

p = 0.187

No 252 (62.8) 38 (61.3) 65 (63.7) 59 (56.2) 48 (75.0) 42 (61.8)
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non-psychotic symptoms for which clozapine is shown to be effective, 
such as hostility, verbal and physical aggression, suicidality, and 
possibly movement disorders as side effects of other antipsychotic 
medications (43–46). Moreover, results about the association of 
clozapine prescription with clinical symptoms also suggested that it 
was not associated with any symptomatic advantage. Conversely, in 
North Macedonia and Serbia, the group on clozapine reported higher 
negative symptoms, while lower satisfaction with services was 
reported in patients from Montenegro and Serbia.

Our data also showed that almost ¾ of the participants who were 
prescribed clozapine were on a polytherapy regime (70.5%; n = 105), 
with another AP medication: the most frequent combination was 
between clozapine and haloperidol (46.7%), followed by clozapine and 
fluphenazine (21.9%). Levels of olanzapine equivalents were higher in 

the group of individuals who were on clozapine polytherapy compared 
to those on clozapine monotherapy. Specifically, olanzapine 
equivalents in the clozapine polytherapy group were 15.3 mg/day vs. 
5.9 mg/day in the clozapine monotherapy group, which is higher than 
the 13.2 mg/day that is considered a high maintenance dose for 
clozapine (10). Even higher olanzapine equivalent dosages were found 
in the clozapine polytherapy group in Montenegro and Serbia (17.8 
and 20 mg/day, respectively). This result is in line with trends showing 
that AP polypharmacy is common across geographical regions 
(although higher in Europe and Asia compared to North America) 
and time (47), despite the absence of strong evidence in its support 
apart from the recommendation for short-term treatment for TRS 
and/or cross-titration between antipsychotics (48). The safety and 
effectiveness of the combination of clozapine with other APs is a 

TABLE 2 Description of rates of clozapine and other psychotropic drugs other than antipsychotics in the subsample of participants prescribed with 
clozapine and comparison across the five countries.

Subsample 
on 

clozapine

Bosnia and 
Herzegovina

Kosovo by 
United 
Nations 

resolution

Montenegro North 
Macedonia

Serbia Statistics

Clozapine, mg/day dose, 

mean (SD)

N = 144 N = 24 N = 34 N = 46 N = 15 N = 26

F(4) = 8.4; 

p < 0.001

130.7 (103.9) 114.8 (65.5) 92.6 (51.3) 123.3 (94.0) 101.7 (97.5) 225.0 

(146.1)

e > a = b = c = d

Clozapine dose’s range, n (%) N = 144 N = 24 N = 34 N = 45 N = 15 N = 26 Chi2(16) = 46.5; 

p < 0.001Up to 50 mg/day 42 (29.2) 4 (16.7) 11 (32.4) 18 (40.0) 7 (46.7) 2 (7.7)

51 mg – 100 mg/day 48 (33.3) 12 (50.0) 18 (52.9) 8 (17.8) 4 (26.7) 6 (23.1)

101 mg – 200 mg/day 32 (22.2) 6 (25.0) 5 (14.7) 13 (28.9) 2 (13.3) 6 (23.1)

201 mg-250 mg/day 8 (5.6) 1 (4.2) 0 (0.0) 3 (6.7) 1 (6.7) 3 (11.5)

251 mg/day and above 14 (9.7) 1 (4.2) 0 (0.0) 3 (2.1) 1 (6.7) 9 (34.6)

Clozapine regime, n (%) N = 149 N = 24 N = 37 N = 46 N = 16 N = 26 Chi2(4) = 3.0; 

p = 0.557CLZ Monotherapy 44 (29.5) 8 (33.3) 14 (37.8) 11 (23.9) 3 (18.8) 8 (30.8)

CLZ Polytherapy 105 (70.5) 16 (66.7) 23 (62.2) 35 (76.1) 13 (81.3) 18 (69.2)

Olanzapine Equivalents, 

mg/day dose, mean (SD)

N = 145 N = 24 N = 35 N = 45 N = 15 N = 26 F(9) = 7.1; 

p = 0.021

CLZ Monotherapy 5.9 (4.8) 4.1 (2.1) 4.7 (2.7) 4.6 (4.4) 10.4 (7.5) 9.5 (6.6)

CLZ Polytherapy 15.3 (9.6) 12.4 (7.0) 10.9 (9.6) 17.8 (10.8) 12.9 (7.0) 20.0 (8.3)

Clozapine polytherapy, n (%) N = 105 N = 16 N = 23 N = 35 N = 13 N = 18 Chi2(16) = 35.9; 

p = 0.003Clozapine + Haloperidol 49 (46.7) 11 (68.8) 7 (30.4) 18 (51.4) 9 (69.2) 4 (22.2)

Clozapine + Fluphenazine 23 (21.9) 0 (0.0) 6 (26.1) 8 (22.9) 2 (15.4) 7 (38.9)

Clozapine + Risperidone 16 (15.2) 2 (12.5) 3 (13.0) 5 (14.3) 2 (15.4) 4 (22.2)

Clozapine + Aripiprazole 5 (4.8) 2 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 3 (16.7)

Clozapine + any other AP 12 (11.4) 1 (6.3) 7 (30.4) 4 (11.4) 0 (0.0) 0 (0.0)

Prescribed anxiolytics, n (%) N = 149 N = 24 N = 37 N = 46 N = 16 N = 26 Fisher Exact 

test = 43.0; 

p < 0.001
Yes 86 (57.7) 2 (8.3) 16 (43.2) 37 (80.4) 12 (75.0) 19 (73.1)

No 63 (42.3) 22 (91.7) 21 (56.8) 9 (19.6) 4 (25.0) 7 (26.9)

Prescribed antidepressants, 

n (%)

N = 149 N = 24 N = 37 N = 46 N = 16 N = 26 Fisher Exact 

test = 7.4; 

p = 0.105Yes 24 (16.1) 2 (8.3) 6 (16.2) 13 (28.3) 1 (93.8) 2 (7.7)

No 125 (83.9) 22 (91.7) 31 (83.8) 33 (71.7) 15 (6.3) 24 (92.3)
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debated issue due to mixed findings: while some authors claimed that 
there is weak evidence to support clozapine polypharmacy (49), others 
suggest that some potential benefit (50–52) especially when combining 
it with aripiprazole in reducing the risk of hospitalization (52). 
However, our results suggested that AP dosages in the clozapine 
polytherapy group are not only above the recommended levels, which 
might pose concerns in terms of safety, but also do not bring any 
clinical benefit as no difference in symptoms between clozapine 
monotherapy and clozapine polytherapy was detected. Unfortunately, 
the study design did not enable investigation of the underlying reasons 
that influenced the prescription of clozapine monotherapy versus 
clozapine polytherapy. These may have included characteristics of the 
prescribers, patients and/or the facilities. It is thinkable that the 
severity of clinical symptoms could be higher in patients who were 
prescribed clozapine in combination with other antipsychotics; 
however, due to the cross-sectional nature of the study and the lack of 
access to prior/additional medical records, this type of investigation 
cannot be carried out. Finally, about psychotropic drugs other than 
APs, anxiolytics were prescribed in combination to clozapine in about 
58% of the sample and antidepressants in 16%. The high prescription 
of anxiolytics reflects previous data from the region showing that 
benzodiazepines were prescribed in almost 82% of discharged patients 
with psychosis across nine SEE hospitals (53). Our result on the 
concomitant use of anxiolytics represents not only a violation of 
clinical guidelines but also a cause for concern given the proven 
association between increased use of benzodiazepines in patients with 

schizophrenia and a higher risk of mortality, whereas such an 
association was not found with antidepressants (54).

Overall, our findings suggest that there is non-adherence to 
clinical recommendations for clozapine prescription, with higher 
prescription rates yet in low dosages, which cannot be considered 
either therapeutic or evidence-based, and the prescription of clozapine 
in combination with one or more other AP medications. Although low 
adherence to clozapine prescriptions is a common international trend, 
more effort should be put to prevent off-label prescribing of clozapine. 
First, it has to be noted that in the five countries from this study, 
clinical guidelines for the treatment and management of schizophrenia 
exist only in Serbia and North Macedonia1, while there are not in 
Bosnia and Herzegovina, Kosovo by United Nations resolution, and 
Montenegro, which however use international guidelines as reference. 
Nevertheless, the existence of clinical guidelines for the treatment and 
management of schizophrenia does not translate into their 
implementation. Divac et al. showed that among Serbian psychiatrists, 
the decision about drug prescription was based on different factors 
such as drug safety (78%), efficacy (73%), clinical guidelines (65%), 
and reimbursement by health insurance (46%) (55). A more recent 
survey from Ignjatovic Ristic et al. (28) showed that concerns about 
potential side effects are the main obstacle to prescription (highest for 

1 https://www.zdravlje.gov.rs/view_file.php?file_id=548&cache=sr

TABLE 3 Comparison between participants on clozapine (CLZ-Y) and not on clozapine (CLZ-N) across clinical symptoms and satisfaction with services.

Bosnia and 
Herzegovina

Kosovo by United 
Nations resolution

Montenegro North Macedonia Serbia

CLZ-Y 
(n = 24)

CLZ-N 
(n = 38)

CLZ-Y 
(n = 37)

CLZ-N 
(n = 65)

CLZ-Y 
(n = 46)

CLZ-N 
(n = 59)

CLZ-Y 
(n = 16)

CLZ-N 
(n = 48)

CLZ-Y 
(n = 26)

CLZ-N 
(n = 42)

BPRS, mean (SD)

Anxiety and 

Depression

7.4 (3.9) 7.5 (3.0) 11.9 (5.4) 12.3 (4.8) 8.4 (4.3) 8.6 (3.8) 9.9 (4.3) 10.2 (4.4) 11.2 (4.3) 10.5 (4.4)

Positive 

symptoms

5.5 (2.5) 5.6 (3.3) 6.1 (2.5) 7.2 (3.5) 6.8 (3.7) 6.1 (3.2) 5.9 (2.6) 6.7 (3.7) 6.5 (3.5) 5.7 (2.2)

Negative 

symptoms

5.5 (2.8) 5.4 (2.3) 7.9 (3.4) 7.7 (3.7) 5.8 (3.2) 6.7 (3.9) 7.3 (3.5) 7.0 (3.6) 7.3 (3.1) 6.9 (3.5)

Hostility 4.2 (2.0) 4.3 (2.5) 5.3 (2.3) 5.9 (2.7) 4.2 (1.0) 4.7 (2.0) 5.2 (2.1) 4.8 (1.7) 5.3 (1.9) 5.2 (2.3)

Activation 4.8 (1.6) 4.4 (1.8) 5.6 (2.5) 5.4 (2.1) 3.8 (1.2) 4.4 (2.3) 5.8 (1.9) 5.2 (1.8) 5.2 (2.0) 5.0 (1.7)

Total score 36.4 (13.0) 36.4 (12.0) 49.3 (11.8) 51.7 (13.7) 38.5 (8.1) 40.4 (10.0) 45.4 (9.3) 44.0 (12.4) 46.1 (10.7) 43.7 (11.0)

CAINS, 

mean (SD)

9.0 (9.4) 8.8 (8.7) 16.8 (5.5) 17.3 (7.9) 20.7 (7.1) 20.3 (7.2) 18.6 (7.1) 14.3 (7.3) 21.0 (5.6) 17.6 (7.8)

Motivation 

and Pleasure

t = (58) = −2.06; p = 0.044 t = (65.6) = −2.08; p = 0.042

Expression 3.6 (3.7) 3.6 (3.8) 5.0 (3.4) 5.2 (3.8) 4.2 (4.1) 4.8 (4.7) 7.1 (4.6) 5.1 (4.4) 5.4 (3.4) 4.8 (3.4)

MANSA tot, 

mean (SD)

4.9 (0.9) 5.0 (0.9) 4.1 (0.9) 4.1 (1.0) 4.4 (1.0) 4.4 (1.1) 4.6 (0.6) 4.7 (0.8) 4.3 (0.7) 4.3 (0.7)

CSQ-8, 

mean (SD)

26.7 (7.1) 28.6 (4.9) 26.2 (5.0) 27.8 (3.2) 25.2 (5.9) 27.5 (4.8) 26.0 (3.0) 27.6 (4.1) 25.2 (2.9) 26.9 (3.5)

t(103) = 2.25; p = 0.027 t(66) = 2.02; p = 0.047

Only comparisons that resulted as statistically significant at p < 0.05 are reported in the table.
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possible agranulocytosis, 68%, and weight gain, 56%) (28). It was 
suggested that while in some western countries like the 
United Kingdom and the United States, clinical guidelines are backed 
by legislation, this is not the case in other regions (55).

Making guidelines mandatory would improve the chances of their 
wide implementation. However, such changes could be challenging 
without a unanimous effort involving relevant stakeholders and policy 
makers. Contextual factors, particularly in terms of deficiency of 
financial resources, in LMICs could be barriers to the implementation 
of guidelines, particularly for clozapine, which would require a high 
level of preparedness at the health system level (i.e., facilities, 
application of complex protocols for treatment, and constant 
monitoring). Examples of initiatives developed in the Netherlands 
(i.e., Dutch Clozapine Collaboration Group) and New Zealand aimed 
at increasing evidence-based knowledge on clozapine prescription 
(through regular audits and the inclusion of formal training on 
clozapine prescription for psychiatry residency) that resulted in 
increased clozapine’ prescription should be  taken into account to 
implement clozapine prescription and adherence to guidelines (18). 
Similarly, patients have the right to make an informed decision about 
their treatment with clozapine, therefore, being educated about that 
would be an essential part of the process to guarantee engagement 
throughout the therapy (56).

We acknowledge the strengths and limitations of this study. It is the 
first multisite study including five LMICs in SEE looking specifically at 
clozapine prescription in a large sample of 401 patients with 
schizophrenia and schizoaffective disorders. It provides a naturalistic 
picture of the current prescription of clozapine in the region. However, 
as this is a cross-sectional study, it is not possible to state that the current 
prescription of clozapine is a maintenance therapy, as there is no 
longitudinal data collection or just a short-term dosage for cross-
titration between antipsychotics. Furthermore, data on clozapine serum 
level was not available, thus, it could not be guaranteed that patients 
took what was prescribed. Indeed, a more accurate collection of data, 
possibly longitudinally, and a better understanding of psychiatrists’ 
attitudes toward clozapine prescription (potentially with a survey) 
should be done in order to gather a more precise picture of the pattern 
of clozapine use. Finally, while the five countries in this study include a 
good proportion of countries in the SEE region, the scenario might 
be different in other countries; thus, our results can be indicative rather 
than representative of the entire region.

5. Conclusion

In conclusion, despite rates of clozapine prescription across the 
five LMICs from SEE included in this study are higher compared to 
the international trend, low dosages indicate poor adherence to 
clinical guidelines. This could be due to several reasons, from the 
poor familiarity of clinicians with clozapine prescription to the lack 
of blood monitoring resources, and it might indicate that clozapine 
is prescribed mainly for its sedative effect rather than its 
antipsychotic. Future work should address this non-evidence-based 
practice. Indeed, it should be a priority for relevant stakeholders to 
improve clozapine use for patients’ benefit, enhance the quality of 
care, and possibly save costs on service care delivery if that is deemed 
necessary. The establishment of mandatory compliance to available 
(also international) clinical guidelines for the treatment of 

schizophrenia along with the provision of facilities and resources to 
allow monitoring of patients during clozapine treatment might 
represent the first step in promoting the use of clozapine for 
schizophrenia in SEE.
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