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Introduction
While the evidence that clozapine is, and 
remains, the only effective drug for treatment-
resistant schizophrenia (TRS) is unequivocal, a 
clear explanation as to why it is not used in all 
TRS patients remains elusive.1–4 The debate 
about lethal neutropenia and agranulocytosis as 
a  serious side effect has been ongoing ever since 
clozapine was withdrawn in 1974.5 Although 
 clozapine is effective in patients who had not 
 previously responded to at least two different 

antipsychotics, its side effects preclude its gen-
eral prescription. Delayed clozapine initiation is 
more the rule than the exception.6 Investigations 
into the under-prescription of clozapine focus 
on the attitudes, both of mental health profes-
sionals as well as patients. Factors such as 
patients’ refusal to undergo blood tests, pre-
scribers’ concerns about clozapine side-effects, 
or the psychiatrists’ personal prescribing experi-
ence are contributing factors.7–14 Recently, the 
reasons for clozapine under-prescription were 
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classified into three categories: barriers related 
to patients and the drug, clinician-related barri-
ers, and health and system-related factors.14

As scientific studies in psychiatrists’ prescrip-
tion attitude and practices toward clozapine in 
Serbia are absent, we undertook a nationwide 
survey.

The current state of clozapine prescription 
in Serbia
In Serbia, the prescription of antipsychotics, 
including  clozapine, is restricted to psychiatrists. 
Other specialists, such as GPs or psychiatry resi-
dents, are not allowed to prescribe any other psy-
chotropic medications than benzodiazepines. 
Clozapine has been prescribed since the begin-
ning of the 1990s in Serbia.15,16

The population of the Republic of Serbia is esti-
mated at 6,982,604 (2018). The number of 
patients registered with F20-F29 [International 
Classification of Diseases 10 (ICD-10)] diagnosis 
varied from 31149 in 2011 (5.4 diagnoses per 
1000 adults), 42235 (7.3 per 1000 adults) in 2013, 
and 38274 (6.79 per 1000 adults) in 2018.17,18 
These data are similar to the internationally 
reported prevalence of psychotic disorders.19 
Currently, Serbia has 719 practicing psychiatrists: 
213 neuropsychiatrists and 506 psychiatrists.20 
There is no information on the number of patients 
per practicing (neuro-)psychiatrist.

According to Serbian guidelines for schizophre-
nia, clozapine is to be prescribed in therapy-
resistant schizophrenia, that is to say, after an 
unsatisfactory response to treatment with two 
antipsychotics, at least one of which is a second 
generation antipsychotic, in recommended thera-
peutic doses over the period of 2–8 months for 
each drug. Prescribing recommendations are to 
slowly increase the dose from 12.5 to 50 mg/day 
with a weekly increase of 50–100 mg.

Clozapine accounts for 10.4% of the total sales  
of all antipsychotics [Anatomical Therapeutic 
Chemical (ATC) category N05A] in Serbia. The 
defined daily dose (DDD)/1000 inhabitants/day 
for clozapine is approximately 0.85. Over the past 
4 years, the use of clozapine increased by 16.6%.17,21

A search of Serbian literature on clozapine on 
Medline with the search terms ‘clozapine’ and 
‘Serbia’ resulted in 33 articles: 9 animal studies, 3 

pharmacological in vitro studies, 5 reviews, 2 
observational studies, 12 epidemiological studies, 
and 2 randomized controlled trials. Only one 
study examined Serbian psychiatrists’ attitude 
towards commonly-prescribed antipsychotic 
drugs.22 One of the findings was that for only 
10% of the clinicians, clozapine would be their 
drug of choice if they were to treat themselves or 
their close relatives.

Aims of the study
The main aim of our study was a nation-wide 
assessment of the Serbian psychiatrists’ attitudes 
of obstacles for prescribing clozapine and of their 
current prescription practices. The secondary aim 
was to use the obtained data for a modification 
and improvement of the Serbian clozapine pre-
scribing guideline.

Material and methods

Participants
Psychiatrists from a total of 13 different facilities 
in 11 cities were asked to fill out a short question-
naire (see the following paragraph) about clozap-
ine prescription. There was a total of three 
university clinics, three psychiatric hospitals, and 
seven psychiatric departments of general hospi-
tals. The selected hospitals and departments are a 
good cross-sectional representation of all Serbian 
psychiatric institutions and departments. Private 
psychiatric institutions were not involved in the 
study because there are few private psychiatric 
outpatient clinics, mostly based in Belgrade; the 
predominant system for mental health care in 
Serbia is provided by public institutions.

Questionnaire
The questionnaire, newly designed by two authors 
(DIR and DC) for the purpose of this study, 
addresses the most relevant specific circum-
stances of clozapine prescription in Serbia. In the 
absence of a standardized questionnaire for evalu-
ating attitudes towards clozapine, we selected 
items and questions from the literature that we 
considered relevant to psychiatrists, the only 
mental health professionals who can prescribe 
clozapine in Serbia, and which targeted their 
familiarity with the current guideline. The spe-
cific circumstances of mental health service in 
Serbia were considered: no data are available on 
the number of patients treated per psychiatrist, 
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there are no specialized clozapine in- and outpa-
tient facilities or clinics, and the guideline does 
not specify the intervals for leukocyte monitoring. 
The questionnaire is provided in Table 1.

The questionnaires were personally distributed 
to the psychiatrists during scientific meetings in 
three sites; in the other nine sites, the question-
naires were sent by mail. All questionnaires were 
filled out on paper. All psychiatrists were 
engaged in facilities that provide both out- and 
inpatient care. As most Serbian clinicians work 
in both settings, differentiation of clinicians in 
either in- or outpatient facilities would be nearly 
impossible.

Ethics statement
The study was approved by the Ethics Committee 
of Clinical Center Kragujevac (approval code 
01/18-460 30; January 2018). Participation was 
voluntary and anonymous.

Statistics
All data analyses were performed using the SPSS 
20 statistical software package (SPSS Inc, Chicago, 
IL, U.S.A.). Frequencies and percentages were 
calculated for categorical variables and mean and 
standard deviations were calculated for continuous 
variables. The Chi–Square test and t-test for inde-
pendent variables were used, where indicated.

Table 1. Short questionnaire for clozapine prescription.

Gender 1. Male
2. Female

How old are you? _____

How long have you been in the practice of psychiatry? _____

How many of your patients are currently on clozapine? 1. 0
2. 1–5
3. 6–10
4. More than 10

The indications for clozapine prescription are: 1. Schizophrenia
2. Therapy-resistant schizophrenia
3. Bipolar affective disorder
4. Psychosis in Parkinson’s disease
5. All of the above

Frequency of leukocyte monitoring during clozapine treatment. 1. Never
2. Rarely
3. Sometimes
4. Often

How do you begin clozapine treatment? 1. Gradual titration
2. Quick titration

How often do you prescribe clozapine as the only antipsychotic? 1. Never
2. Rarely
3. Sometimes
4. Often

Which drug do you most often use in combination with clozapine? _______________________________
_____________

What do you consider the greatest obstacles for prescribing 
clozapine?

_______________________________
_____________

Do you consider clozapine blood level measurement as useful? 1. No
2. Yes
3. No comment

https://journals.sagepub.com/home/tpp
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Results
Out of the total 302 questionnaires that were sent 
out, a total of 161 were completed and returned, rep-
resenting a 53.3% response rate. Nearly three-quar-
ters (72.6%) of the responding psychiatrists were 
women aged between 39–58 years. Over 50% of the 
respondents had at least 15 years of working experi-
ence. The sociodemographic and clinical characteris-
tics of the psychiatrists are shown in Table 2.

Clozapine prescription practices
Nearly 60% of the psychiatrists treated 10 or more 
patients with clozapine, with TRS being the most 
common indication. Four psychiatrists had no 
patients currently on clozapine. Clozapine initia-
tion was largely (95%) gradual, with clozapine 
being the only prescribed antipsychotic drug in the 
majority (63.3%) of the patients (see Table 3 for all 
information on clozapine prescription practices).

No statistically significant difference in the num-
ber of patients receiving clozapine between the 
more experienced (>15 years of practice) and less 
experienced psychiatrists was found (χ2 = 3.35, 
p = 0.341). The number of patients on clozapine 
was not influenced by university versus non-uni-
versity settings.

The drugs most commonly co-prescribed with 
clozapine are given in Table 4. Clozapine was 
most commonly prescribed in combination with 
another antipsychotic, followed by mood-stabiliz-
ers, while anxiolytics and antidepressants were 
prescribed more rarely.

Obstacles for prescribing clozapine
The obstacles for clozapine prescription cen-
tered on seven predominant factors depicted in  
Figure 1. Psychiatrists marked fear of possible 

Table 2. Basic demographic and clinical characteristics of the psychiatrists.

n (%)

Gender Male 44 (27.3)

 Female 117 (72.6)

Age 29–38 11 (6.8)

 39–48 54 (33.5)

 49–58 69 (42.9)

 59+ 23 (14.3)

 Missing data 4 (2.5)

Main treatment setting Outpatient 74 (46)

 Inpatient 81 (50.2)

 Missing data 6 (3.7)

Workplace University clinic 59 (36.6)

 Psychiatric hospital 68 (42.2)

 Psychiatric department, General hospital 34 (21.1)

Work experience <5 years 32 (19.8)

 6–10 years 13 (8.1)

 11–15 years 29 (18.0)

 >15 years 83 (51.5)

 Missing data 4 (2.4)
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agranulocytosis (68%) as the greatest obstacle, 
followed closely by weight gain (56%) and seda-
tion (39%).

Leukocyte monitoring practice. Two (1.2%) psy-
chiatrists answered that they never monitor leu-
kocytes and differential when prescribing 
clozapine, one (0.6%) did, but only ‘rarely’, 23 
(14.3%) ‘sometimes’, and 135 (83.9%) ‘often’. 
No quantifications of the answers were required.

Therapeutic drug monitoring (TDM). A majority 
of psychiatrists, 132 (82.0%), indicated that they 
consider measurement of clozapine serum levels 
as useful, eight (5.0%) answered they didn’t; the 
remaining 21 (13.1%) psychiatrists did not 
answer this question.

Discussion
Our sample consisted of 161 Serbian psychiatrists 
from 13 different facilities all over the country. 
Compared with other studies in prescribers’ 

Table 3. Clozapine prescription practices.

1. How many of your patients are currently on clozapine? 0 patients 2.5%

1–5 patients 19.9%

6–10 patients 15.5%

>10 patients 59.6%

No answer 2.5%

2. For which indications do you prescribe clozapine? (multiple answers possible) Schizophrenia 57.1%

Therapy-resistant schizophrenia 88.2%

Bipolar disorder 50.3%

Psychosis in M. Parkinson 64.0%

All of the above 41.6%

3. How do you begin clozapine treatment? Gradual titration 95.6%

Quick titration 1.2%

No answer 3.1%

4. How often do you prescribe clozapine as the only antipsychotic? Never 1.6%

Rarely 8.2%

Sometimes 26.7%

Often 63.3%

Table 4. Drugs most commonly prescribed together 
with clozapine*.

Antipsychotics 69.4%

Fluphenazine 1.2%

Haloperidol 36.7%

Sulpiride 3.1%

Risperidone 16.8%

Long-acting injectables 6.2%

Other antipsychotics 36.0%

Antidepressants 21.1%

Mood stabilizers 36.7%

Anxiolytics 25.5%

Anticholinergics 3.7%

*Clinicians were given an option to write down more than 
one drug that they commonly prescribe together with 
clozapine. 
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attitudes (see Table 5), this study is characterized 
by the highest response rate, the highest mean age, 
and the highest proportion of female respondents.

The first major finding of our study is that nearly 
all clinicians (97.5%) reported prescribing clozap-
ine to their patients, with nearly 60% reporting 
currently treating 10 patients or more. TRS was 
by far the most common indication for clozapine 
prescription (88.2%). Clozapine is initiated by 
titrating slowly (95.7%) and most respondents 
noted that they performed blood tests often for 
patients receiving clozapine (83.9%). This indi-
cates that clozapine is widely-prescribed in the 
clinical setting in Serbia, even though the guide-
lines for clozapine prescription are not rigorous.

The Serbian clozapine guidelines do not mandate 
the measurement of clozapine serum levels. 

Currently, measuring clozapine serum levels is not 
routinely performed in any institution in Serbia; the 
only exception being toxicological measurements 
for especially-indicated cases. Considering the fact 
that 82% of clinicians found clozapine serum meas-
urement useful, a simpler method might contribute 
to improved clozapine prescription. A Serbian 
study is underway using the dried blood spot (DBS) 
technique24 that evaluates the measurement of clo-
zapine levels on adequate dosing, patient satisfac-
tion, and patient drug adherence.

The characteristics of the four clinicians with no 
current patients on clozapine show that only one 
had more than 5 years of experience. In contrast, 
Nielsen et  al.,7 in their study of psychiatrists’ 
knowledge of clozapine, found that all seven psy-
chiatrists, who never prescribed clozapine, had 
more than 5 years of clinical experience. However, 

Figure 1. Most commonly reported obstacles for clozapine prescription.
*Among the variety of other reasons mentioned were seizures, loss of consciousness, drowsiness, EEG testing, metabolic 
syndrome, confusion, hyperlipidemia and hyperglycemia, postural hypotension, and hypersomnia.

Table 5. Studies evaluating psychiatrists’ attitudes towards clozapine.

Daod et al.9 Grover et al.14 Nielsen et al.7 Latas et al.*22 Kelly et al.23 This study

Response (%) 47.50 16.2 43.1 – 32 53.3

Number (n) 295 548 100 90 277 161

Age (years) – 38.9 ± 10.7 54 46.1 ± 10.1 – 49.9 ± 7.9

Sex (male) (%) 54.20 – – 32.2 53 27.3

Working experience (years) – 12.6 ± 10.1 20 19.4 ± 10.5 – 16.5 ± 9.3

*Study of psychiatrists’ attitudes towards antipsychotics in general.
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the number of four psychiatrist in our study is too 
small for statistical analysis and interpretation.

Clozapine in combination with other 
psychotropic drugs
Even though polypharmacy can complicate treat-
ment through additive side effects, which in itself 
is a relevant topic when prescribing clozapine, it 
has in the past been argued that TRS sometimes 
requires the addition of other antipsychotics or 
other types of psychotropic drugs to ongoing 
 clozapine.25,26 However, while the debate about 
the efficacy of additional therapy to clozapine is 
ongoing,27 clozapine plasma levels remain the 
first thing that is needed to diagnose clozapine 
resistance. Given the highly divergent plasma 
 levels that have been shown on the same clozap-
ine dosage,28 this requires adequate measurement 
of the clozapine plasma levels. A study that 
included 99 patients with TRS who were without 
clozapine found that 35% had subtherapeutic 
antipsychotic plasma levels, and the lack of 
plasma level testing could increase unwarranted 
polypharmacy.29 In the absence of the possibility 
of measurement of blood levels of prescribed 
antipsychotic drugs, as is the case in Serbia, issues 
such as non-compliance, subtherapeutic dosing, 
and adequate or possibly toxic plasma levels, can-
not be determined nor ruled out. In our sample, 
we found that the most prescribed combination 
with clozapine was haloperidol, (the prescription 
of first-generation antipsychotics remains a trend 
in Serbia) which we consider as a compromise, a 
way out of the uncertainty psychiatrists experi-
ence: given the uncertainty about clozapine lev-
els, they opt for certainty by dosing clozapine low, 
in addition to familiar haloperidol treatment.

Major obstacles for prescribing clozapine
An overview of the major obstacles from this 
study and other studies evaluating clinician atti-
tudes towards clozapine is given in Table 6. Three 
studies are not included: in one study,8 the phras-
ing of the questionnaire was too general and 
vague. A second study30 conducted a provider-
level analysis in general, instead of asking clini-
cians individually, while a third study31 examined 
the decision-making process of initiating clozap-
ine, but not the prescribers’ attitudes.

Looking at the results from the perspective of 
 clozapine’s four potentially lethal side-effects- agran-
ulocytosis, diabetic keto-acidosis, gastrointestinal 

hypomotility and myocarditis,33,34we see that 
most psychiatrists in our study considered the 
possibility of agranulocytosis as the biggest obsta-
cle in prescribing clozapine, which is similar to 
the findings of other studies.8,9 However, while 
concern about agranulocytosis was present in 
68% of the participants, only 28% considered 
blood tests obligatory.

An awareness of gastrointestinal hypomotility  
and myocarditis, two potentially lethal side-
effects of clozapine, is conspicuously absent. 
Gastrointestinal hypomotility has a nearly identi-
cal incidence rate as agranulocytosis (4–8‰ and 
3.6–8‰ respectively), but the mortality rate is 
3–12 times higher.33

The lack of concern about potentially fatal myo-
carditis is remarkable, as even though the inci-
dence is lower outside of Australia, it is still 
considered an important potential obstacle in the 
initial phase of clozapine treatment.33,34

Frequent blood tests were not considered as an 
important obstacle to clozapine prescription in 
our sample, which is unlike several recent studies 
in which clinicians raised concerns about nonad-
herence to blood work, the burden of blood 
draws, and the increased need for monitoring.10,23 
A study examining the patients’ subjective well-
being under clozapine found that patients did not 
object to frequent blood monitoring.35 Several 
other studies have reported that discontinuation 
of clozapine due to dislike of blood monitoring 
occurs very rarely.36,37 In addition, blood testing 
does not appear to be an important barrier to the 
initiation of clozapine.38

The other major obstacle that was commonly 
mentioned, despite not being life-threatening, 
was weight gain (55.9%). This is a justified con-
cern, because clozapine does cause significant 
weight gain, among most of all second-generation 
antipsychotics39 and lipid abnormalities lead to 
increased risk of metabolic syndrome.40 However, 
the largest study so far, with 62.250 patients fol-
lowed over a period of 20 years, found lowest 
physical comorbidity and mortality in clozapine-
treated patients.41 This often leads to a difficult 
situation requiring balancing risks and benefits in 
determining whether there is an adequate substi-
tute for clozapine in TRS.

The 39% of the clinicians who considered seda-
tion as an important obstacle in clozapine 
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prescription is far less than the 79% of patients 
who reported sedation as a significant side-effect 
of clozapine.35 Patients’ acceptance of clozapine 
is likely to be improved by offering the opportu-
nity to start clozapine at home and by improved 
education about the therapeutic benefits of clo-
zapine and the management of its adverse 
effects.38,42

Despite the absence of a Serbian guideline for 
clozapine prescription, only one psychiatrist con-
sidered the ‘lack of guidelines’ as a major obstacle 
for clozapine prescription. This suggests that cli-
nicians in Serbia use their personal experience as 
their own clozapine-treatment guidelines. This is 
consistent with the results of Gee et al.,8 who, in 
the presence of clozapine guidelines, were unable 
to find a correlation between the level of aware-
ness of the guidelines and prescription patterns. 
This lack of correlation was not unique for clo-
zapine: after publication of national prescription 
guidelines, the prescription of psychotropics 
effectively remained unchanged, suggesting that 
psychiatrists tend to use their clinical judgment in 
prescribing these medications.43,44

A ‘fear of clozapine’ is figuratively described as 
one of the main obstacles towards prescribing 

this drug.45 Certainly, safety concerns do emerge 
when discussing clozapine; chiefly, these are the 
fear of neutropenia or agranulocytosis.34,46 
Multiple recent studies have shown and con-
firmed the earlier finding by Tiihonen40,42 that 
clozapine has the lowest mortality rates of all 
antipsychotics. Cohen et  al. have shown that, 
with proper administration, there is little to fear 
when prescribing this drug. The mortality of 
cases effected by agranulocytosis ranged from 
2.2% to 4.2% with proper monitoring, to 34% 
without monitoring.34,47 Recently, a mandatory 
training program for prescribers, which aims to 
improve the knowledge about clozapine prescrip-
tion was proposed in order to overcome these 
issues.48

Here, we outline our proposed modifications of 
the national Serbian guidelines. Based on the 
international literature and the responses we 
obtained from this survey, we propose three 
modifications. Firstly, we suggest changes to leu-
kocyte monitoring. While the frequency is 
described adequately in the existing guidelines, 
we propose change the quality of the recommen-
dation of leukocyte monitoring from voluntary to 
mandatory. Secondly, we suggest changes to 
blood sampling: we propose to add leukocyte and 

Table 6. Comparison of obstacles towards prescribing clozapine from various studies.

Daod et al.9 Grover et al.14 Nielsen et al.7 Tungaraza 
and Farooq32

This study

Agranulocytosis (%) 71.2 38 30 – 68

Need for monitoring (%) – 50.5 60 74 27

Seizures (%) – 23.5 – – –

Metabolic/weight gain 
(%)

– 38.5 75 80 56

DM (%) 9.5 – – – –

Other (%) n.a. 23.5 26 – 12

Cardiac issues (%) 34.2 – 25 – –

Myocarditis (%) 34.2 – – – –

ECG-changes (%) 8 – – – –

Constipation (%) 4.7 – – – 12

Hypersalivation (%) 3.4 – 26 – 23

Sedation (%) – – 30 – 39

DM, diabetes mellitus; ECG, electrocardiogram.
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differentiation from capillary sampled blood as a 
reliable alternative for the  current venously sam-
pled blood. Thirdly, the measurement of clozap-
ine plasma or blood levels should be encouraged 
as a valuable instrument that adds to the infor-
mation clinicians need for adequate dosing of 
clozapine in their patients. This can be con-
ducted either in venous blood samples or via the 
dried blood spot (DBS)- technique; here, a filter, 
after collecting a drop of capillary blood that is 
dried for 3 h, is sent to a specialized laboratory 
for clozapine measurement.24,49

Our study has several strengths. To begin with, 
the study is the first to gather novel data on psy-
chiatrists’ attitudes and practices towards clozap-
ine in Serbia. Secondly, the study is based on a 
representative sample of the different psychiatric 
facilities in Serbia. Thirdly, the relatively high 
response rate of 53.3% strengthens the reliability 
of the outcome of this study.

Our study also has several limitations. The main 
limitation is that the questionnaire, after it had 
been designed, was not tested or validated. The 
second limitation is about the sampling process: 
as sampling was not randomized and the repre-
sentativeness of the sampled participants cannot 
be guaranteed. Our conclusions, are, therefore, 
preliminary. A third limitation is the absence of 
data on the number of patients for in- and outpa-
tient facilities and clinicians.

In general, psychiatrists in Serbia seem to be con-
fident in prescribing clozapine, even in the 
absence of monitoring guidelines and the option 
of therapeutic drug monitoring. In order to reduce 
obstacles for clozapine prescription and monitor-
ing laxity, we must reduce the overreliance on 
personal experience and diminish uncertainties 
by providing clear treatment and monitoring 
guidelines. Technological innovations, such as 
Hemocue, and DBS, can help, as well as a 
national clozapine expertise center.50,51

Acknowledgements
The authors thank Aleksandar Kocovic, a trainee 
of the NIH Fogarty Bioethics Fellowship pro-
gram, for his helpful suggestions and help in con-
ducting this research.

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

ORCID iD
Dragana Ignjatovic Ristic  https://orcid.org/ 
0000-0002-2814-3105

References
 1. Kane J, Honigfeld G, Singer J, et al. Clozapine for 

the treatment-resistant schizophrenic: a double-
blind comparison with chlorpromazine. Arch Gen 
Psychiatry 1988; 45: 789–796.

 2. Demjaha A, Lappin JM, Stahl D, et al. 
Antipsychotic treatment resistance in first-episode 
psychosis: prevalence, subtypes and predictors. 
Psychol Med 2017; 47: 1981–1989.

 3. Lehman AF, Lieberman JA, Dixon LB, et al.; 
American Psychiatric Association and Steering 
Committee on Practice Guidelines. Practice 
guideline for the treatment of patients with 
schizophrenia, second edition. Am J Psychiatry 
2004; 161(Suppl. 2): 1–56.

 4. Taylor DM. Clozapine for treatment-resistant 
schizophrenia: still the gold standard? CNS Drugs 
2017; 31: 177–180.

 5. Idänpään-Heikkilä J, Alhava E, Olkinuora M, 
et al. Letter: clozapine and agranulocytosis. 
Lancet 1975; 2: 611.

 6. Shah P, Iwata Y, Plitman E, et al. The impact 
of delay in clozapine initiation on treatment 
outcomes in patients with treatment-resistant 
schizophrenia: a systematic review. Psychiatry Res 
2018; 268: 114–122.

 7. Nielsen J, Dahm M, Lublin H, et al. Psychiatrists 
attitude towards and knowledge of clozapine 
treatment. J Psychopharmacol 2010; 24: 965–971.

 8. Gee S, Vergunst F, Howes O, et al. Practitioner 
attitudes to clozapine initiation. Acta Psychiatr 
Scand 2014; 130: 16–24.

 9. Daod E, Krivoy A, Shoval G, et al. Psychiatrists’ 
attitude towards the use of clozapine in the 
treatment of refractory schizophrenia: a 
nationwide survey. Psychiatry Res 2019; 275: 
155–161.

 10. Okhuijsen-Pfeifer C, Cohen D, Bogers JPAM, 
et al. Differences between physicians’ and nurse 
practitioners’ viewpoints on reasons for clozapine 
underprescription. Brain Behav 2019; 9: e01318.

https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://orcid.org/0000-0002-2814-3105
https://orcid.org/0000-0002-2814-3105


Therapeutic Advances in Psychopharmacology 11

10 journals.sagepub.com/home/tpp

 11. Verdoux H, Quiles C, Bachmann CJ, et al. 
Prescriber and institutional barriers and 
facilitators of clozapine use: a systematic review. 
Schizophr Res 2018; 201: 10–19.

 12. Apiquian R, Fresán A, de la Fuente-Sandoval 
C, et al. Survey on schizophrenia treatment in 
Mexico: perception and antipsychotic prescription 
patterns. BMC Psychiatry 2004; 4: 12.

 13. de Hert M, de Beugher A, Sweers K, et al. 
Knowledge of psychiatric nurses about the 
potentially lethal side-effects of clozapine. Arch 
Psychiatr Nurs 2016; 30: 79–83.

 14. Grover S, Balachander S, Chakarabarti S, et al. 
Prescription practices and attitude of psychiatrists 
towards clozapine: a survey of psychiatrists from 
India. Asian J Psychiatr 2015; 18: 57–65.

 15. Marinkovic D, Timotijevic I, Babinski T, 
et al. The side-effects of clozapine: a four year 
follow-up study. Prog Neuropsychopharmacol Biol 
Psychiatry 1994; 18: 537–544.

 16. Ignjatović Ristić D, Cohen D, Obradović A, 
et al. The glasgow antipsychotic side-effects scale 
for clozapine in inpatients and outpatients with 
schizophrenia or schizoaffective disorder. Nord J 
Psychiatry 2018; 72: 124–129.

 17. Institute of Public Health of Serbia “Dr Milan 
Jovanovic Batut. Health statistical yearbook of 
republic of Serbia 2018, http://www.batut.org.rs/
index.php?content=77 (accessed 10 April 2021).

 18. Statistical Office of the Republic of Serbia. 2018 
demographic yearbook, https://publikacije.stat.
gov.rs/G2019/Pdf/G201914016.pdf (accessed 10 
April 2021).

 19. Moreno-Küstner B, Martín C and Pastor 
L. Prevalence of psychotic disorders and its 
association with methodological issues. A 
systematic review and meta-analyses. PLoS One 
2018; 13: e0195687.

 20. Institute of Public Health of Serbia “Dr Milan 
Jovanovic Batut. Health statistical yearbook of 
Republic of Serbia 2013, http://www.batut.org.rs/
index.php?content=77 (accessed 10 April 2021).

 21. Medicines and Medical Devices Agency of 
Serbia. Trade and consumption of medicines 
for human use in the republic of Serbia in 2018, 
https://www.alims.gov.rs/ciril/files/2020/08/PPL-
2018.pdf (accessed 10 April 2021).

 22. Latas M, Stojkovic T, Ralic T, et al. Psychiatrists’ 
psychotropic drug prescription preferences for 
themselves or their family members. Psychiatr 
Danub 2012; 24: 182–187.

 23. Kelly DL, Ben-Yoav H, Payne GF, et al. Blood 
draw barriers for treatment with clozapine and 

development of a point-of-care monitoring 
device. Clin Schizophr Relat Psychoses 2018; 12: 
23–30.

 24. Geers LM, Cohen D, Wehkamp LM, et al. 
Dried blood spot analysis for therapeutic drug 
monitoring of clozapine. J Clin Psychiatry 2017; 
78: e1211–e1218. 

 25. Buckley P, Miller A, Olsen J, et al. When 
symptoms persist: clozapine augmentation 
strategies. Schizophr Bull 2001; 27: 615–628.

 26. Chong SA and Remington G. Clozapine 
augmentation: safety and efficacy. Schizophr Bull 
2000; 26: 421–440.

 27. Veerman SR, Schulte PF, Begemann MJ, 
et al. Clozapine augmented with glutamate 
modulators in refractory schizophrenia: a review 
and metaanalysis. Pharmacopsychiatry 2014; 47: 
185–194.

 28. Rajkumar AP, Poonkuzhali B, Kuruvilla A, et al. 
Clinical predictors of serum clozapine levels in 
patients with treatment-resistant schizophrenia. 
Int Clin Psychopharmacol 2013; 28: 50–56.

 29. McCutcheon R, Beck K, D’Ambrosio E, et al. 
Antipsychotic plasma levels in the assessment of 
poor treatment response in schizophrenia. Acta 
Psychiatr Scand 2018; 137: 39–46.

 30. Tang Y, Horvitz-Lennon M, Gellad WF, et al. 
Prescribing of clozapine and antipsychotic 
polypharmacy for schizophrenia in a large 
medicaid program. Psychiatr Serv 2017; 68: 
579–586.

 31. Falzer PR and Garman DM. Optimizing 
clozapine through clinical decision making. Acta 
Psychiatr Scand 2012; 126: 47–58.

 32. Tungaraza TE and Farooq S. Clozapine 
prescribing in the UK: views and experience 
of consultant psychiatrists. Ther Adv 
Psychopharmacol 2015; 5: 88–96.

 33. Cohen D. Clozapine and gastrointestinal 
hypomotility. CNS Drugs 2017; 31: 1083–1091.

 34. Cohen D, Bogers JP, van Dijk D, et al. Beyond 
white blood cell monitoring: screening in 
the initial phase of clozapine therapy. J Clin 
Psychiatry 2012; 73: 1307–1312.

 35. Ignjatović Ristic D, Cohen D, Hinic D, et al. 
Subjective well-being under clozapine measured 
with the Serbian version of GASS-C: preliminary 
results. Eur Psychiatry 2017; 41: s815.

 36. Legge SE, Hamshere M, Hayes RD, et al. 
Reasons for discontinuing clozapine: a cohort 
study of patients commencing treatment. 
Schizophr Res 2016; 174: 113–119.

https://journals.sagepub.com/home/tpp
http://www.batut.org.rs/index.Php?content=77
http://www.batut.org.rs/index.Php?content=77
https://publikacije.stat.gov.rs/G2019/Pdf/G201914016.pdf
https://publikacije.stat.gov.rs/G2019/Pdf/G201914016.pdf
http://www.batut.org.rs/index.Php?content=77
http://www.batut.org.rs/index.Php?content=77
https://www.alims.gov.Rs/ciril/files/2020/08/PPL-2018.pdf
https://www.alims.gov.Rs/ciril/files/2020/08/PPL-2018.pdf


D Ignjatovic Ristic, D Cohen et al.

journals.sagepub.com/home/tpp 11

 37. Nielsen J, Correll CU, Manu P, et al. 
Termination of clozapine treatment due to 
medical reasons: When is it warranted and how 
can it be avoided? J Clin Psychiatry 2013; 74: 
603–613.

 38. Taylor D, Shapland L, Laverick G, et al. 
Clozapine–a survey of patient perceptions. 
Psychiatric Bulletin 2000; 24: 450–452.

 39. Wirshing DA, Wirshing WC, Kysar L, et al. 
Novel antipsychotics: comparison of weight gain 
liabilities. J Clin Psychiatry 1999; 60: 358–363.

 40. Henderson DC, Cagliero E, Gray C, et al. 
Clozapine, diabetes mellitus, weight gain, and 
lipid abnormalities: a five-year naturalistic study. 
Am J Psychiatry 2000; 157: 975–981.

 41. Taipale H, Tanskanen A, Mehtälä J, et al. 
20-year follow-up study of physical morbidity 
and mortality in relationship to antipsychotic 
treatment in a nationwide cohort of 62,250 
patients with schizophrenia (FIN20). World 
Psychiatry 2020; 19: 61–68.

 42. Tiihonen J, Lönnqvist J, Wahlbeck K, et al. 
11-year follow-up of mortality in patients with 
schizophrenia: a population-based cohort study 
(FIN11 study). Lancet 2009; 374: 620–627.

 43. Leucht S. Psychiatric treatment guidelines: 
doctors’ non-compliance or insufficient evidence? 
Acta Psychiatr Scand 2007; 115: 417–419.

 44. Weinmann S, Koesters M and Becker T. Effects 
of implementation of psychiatric guidelines on 
provider performance and patient outcome: 

systematic review. Acta Psychiatr Scand 2007; 
115: 420–433.

 45. Cohen D. Prescribers fear as a major side-effect 
of clozapine. Acta Psychiatr Scand 2014; 130: 
154–155.

 46. Atkin K, Kendall F, Gould D, et al. Neutropenia 
and agranulocytosis in patients receiving 
clozapine in the UK and Ireland. Br J Psychiatry 
1996; 169: 483–488.

 47. Myles N, Myles H, Xia S, et al. Meta-analysis 
examining the epidemiology of clozapine-
associated neutropenia. Acta Psychiatr Scand 
2018; 138: 101–109.

 48. Cohen D and Farooq S. Mandatory certification 
for clozapine prescribing. Eur Psychiatry 2020; 64: 
e12.

 49. Bogers JP, Bui H, Herruer M, et al. Capillary 
compared to venous blood sampling in clozapine 
treatment: patients’ and healthcare practitioners’ 
experiences with a point-of-care device. Eur 
Neuropsychopharmacol 2015; 25: 319–324.

 50. Bogers JP, Schulte PF, Van Dijk D, et al. 
Clozapine underutilization in the treatment of 
Schizophrenia: how can clozapine prescription 
rates be improved? J Clin Psychopharmacol 2016; 
36: 109–111.

 51. Bui HN, Bogers JP, Cohen D, et al. Evaluation 
of the performance of a point-of-care method 
for total and differential white blood cell count 
in clozapine users. Int J Lab Hematol 2016; 38: 
703–709.

Visit SAGE journals online 
journals.sagepub.com/
home/tpp

SAGE journals

https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://journals.sagepub.com/home/tpp
https://journals.sagepub.com/home/tpp



