
http://www.sajpsychiatry.org Open Access

South African Journal of Psychiatry 
ISSN: (Online) 2078-6786, (Print) 1608-9685

Page 1 of 6 Original Research

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

Author:
Solomon Teferra1 

Affiliation:
1Department of Psychiatry, 
School of Medicine, Addis 
Ababa University, Addis 
Ababa, Ethiopia

Corresponding author:
Solomon Teferra,
solomon.teferra@gmail.com 

Dates:
Received: 20 June 2019
Accepted: 05 Mar. 2020
Published: 24 June 2020

How to cite this article:
Teferra S. Initiating clozapine 
treatment service and 
characteristics of clozapine-
treated patients in a general 
hospital in Addis Ababa, 
Ethiopia. S Afr J Psychiat. 
2020;26(0), a1418. 
https://doi.org/10.4102/
sajpsychiatry.v26i0.1418

Copyright:
© 2020. The Authors. 
Licensee: AOSIS. This work 
is licensed under the 
Creative Commons 
Attribution License.

Introduction
Schizophrenia remains the second most disabling mental disorder after dementia.1 According to 
the recent global burden of diseases study from reports of 195 countries in the world, schizophrenia 
was responsible for 13.4 (95% uncertainty interval [UI]: 9.9–16.7) million years of life lived with 
disability.2

Studies from Ethiopia showed lifetime prevalence of schizophrenia at 0.4% and 0.47% in the 
capital Addis Ababa and rural Butjaira, respectively.3,4

Amongst hospitalised patients in the only mental specialised hospital in Addis Ababa, Ethiopia, 
the majority of patients admitted carry the diagnosis of schizophrenia. According to the descriptive 
report in 2007 by Fekadu et al., 58% of patients admitted to the hospital were diagnosed with 
schizophrenia.5

Course and outcome studies of schizophrenia in Ethiopia also reported significant number of 
patients suffering from chronic symptoms. For instance, the 5-year clinical course and outcome 
report showed that 45% of the participants had continuous symptoms, and a 10-year follow-up 
study reported tardive dyskinesia in 4.2% of patients.6,7 Non-adherence to antipsychotics was also 
a major problem, side effect being one of the perceived reasons for stopping treatment.8

Background: At least one-third of patients with schizophrenia suffer from treatment-resistant 
schizophrenia needing treatment with clozapine. This is the first report on the experience of 
initiating clozapine service in Ethiopia.

Aim: The aim of this study was to report the experience of setting up clozapine service and 
describe characteristics of patients treated with clozapine.

Setting: This study was conducted in a general hospital in Addis Ababa, Ethiopia.

Methods: Descriptive summary of the clozapine treatment service and review of characteristics 
of patients treated with clozapine were conducted. Clinical Global Impression (CGI) Scale and 
Abnormal Involuntary Movement Scale (AIMS) score were used to measure outcome. 
Quantitative data were analysed using Statistical Package for the Social Sciences (SPSS) Version 24.

Results: It was possible to provide clozapine treatment in a general hospital using the 
national guideline. During the first year of initiation of the service, a total of 22 patients 
were treated. The majority were men (20/22, 90.9%) and in the age group of 30–44 years 
(11/22, 50%). Indications for clozapine were treatment-resistant schizophrenia (15/22, 
68.2%) and tardive dyskinesia (7/22, 31.8%). The average dose of clozapine was 350 mg/
day. Common side effects included sedation, constipation and excessive salivation. On 
CGI Scale, mean severity index score dropped from 5.18 at admission to 3.68 during 
discharge, and average AIMS score changed from 16.8 to 6.5. None of the patients 
developed agranulocytosis; however, three patients discontinued because of adverse 
effects.

Conclusion: Establishing clozapine treatment service was possible in a general hospital in 
Ethiopia where psychiatric service run by psychiatrists was available. Mechanisms should be 
in place to ensure adherence to the national guideline.

Keywords: clozapine; Ethiopia; mental health service; sub-Saharan Africa; treatment-resistant 
schizophrenia.
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First-generation antipsychotics and electroconvulsive 
therapy had been the main treatments for schizophrenia in 
Ethiopia. Two second-generation antipsychotics, resperidone 
and olanzapine, were recently introduced into the public 
health service. The introduction of these two second-
generation antipsychotics resulted in significant shift in 
prescription pattern, especially for patients who could not 
tolerate the first-generation antipsychotics or who were not 
responding. Despite this new development, a number of 
patients with schizophrenia continued to suffer from 
persistent symptoms and side effects such as tardive 
dyskinesia, which were the result of treatment with first-
generation antipsychotics.

The introduction of clozapine was an important milestone for 
mental health service in the country. Clozapine, a tricyclic 
dibenzodiazepine drug discovered by a Swiss pharmaceutical 
company Wander AG in 1959, later acquired by Sandoz in 1967, 
is considered the most effective antipsychotic drug addressing 
the treatment needs of at least 30% patients diagnosed with 
treatment-resistant schizophrenia.9,10 Meta-analyses have shown 
that clozapine results in better improvement in treatment-
resistant schizophrenia compared with first-generation and 
other second-generation antipsychotics.11 The problem with 
clozapine is its many side effects, which need special guideline 
for treatment and close monitoring, the main problematic 
adverse effect being agranulocytosis that can be potentially 
fatal.12 Other potentially fatal side effects include myocarditis 
and thromboembolism.13,14 It is also associated with increased 
risk of seizures, which is often dose-dependent; this risk was 
found to increase from 1% to 4.4% when the dose was increased 
from 300 mg/day to 600 mg/day, respectively.15 The most 
common type of seizure was reported to be tonic–clinic.16

Sialorrhea, sedation and constipation are common and 
relatively benign side effects that cause nuisance to patients. 
Sialorrhea gets worse during sleep; it is believed to be caused 
by disturbance in swallowing rather than excessive production 
of saliva.17,18 Orthostatic hypotension is also common, which 
requires close monitoring of blood pressure usually in the first 
4–6 weeks of treatment.19 A study from South Africa involving 
26 participants of the Xosa descent reported high rates of 
metabolic syndrome and type II diabetes, calling for close 
monitoring of patients treated with clozapine.20. An 
unpublished thesis from the Eastern Cape province in South 
Africa reported inadequate monitoring of patients treated 
with clozapine. According to this report, more than 77% non-
compliance rate with haematological monitoring was 
observed, and all 62 hospitalised patients who were included 
in the study had no metabolic monitoring.21

There is a global standard of practice that countries should 
follow when introducing clozapine treatment. These include a 
separate national guideline to determine indication and 
eligibility and follow the emergence of adverse effects. The 
introduction of clozapine in Ethiopia followed this process, 
with the development of a national guideline on prescribing 

clozapine led by Ethiopian Psychiatric Association (EPA) in 
2016.22 Following the development of this guideline, treatment 
was introduced in two facilities: one in Amanuel Mental 
Specialized Hospital and the other in Zewditu Memorial 
Hospital, a general hospital, where the author of this article is 
based. The author oversaw the development of the EPA 
guideline on clozapine prescription as he was president of EPA 
during the development of the guideline. According to the EPA 
guideline, treatment resistance has been defined as follows:

[W]hen treatment with at least two antipsychotic medications 
given at adequate doses for about six weeks fails to relieve the 
symptoms of psychosis. One of the antipsychotics tried has to be 
atypical antipsychotic. (p. 3)

The guideline restricts prescription privilege of clozapine to 
psychiatrists only, and it has to be initiated in the inpatient 
setting. Details of clinical and laboratory follow-up procedures 
have been clearly described in the guideline, including 
weekly test of absolute neutrophil count (ANC) for the first 18 
weeks, then every 2 weeks for the next year and then every 4 
weeks afterwards. The treatment has to be initiated in an 
inpatient setting where patients would get optimal care and 
follow-up by a psychiatrist.22

The aim of this report is to share experiences on initiating the 
clozapine service in a general hospital in Ethiopia and 
describe the profile of treated patients over a period of 1 year 
after the treatment was introduced.

To the investigator’s knowledge, this issue has not been 
studied in Ethiopia thus far; furthermore, there is a dearth of 
evidence on this issue from sub-Saharan Africa region. It is 
expected to fill a critical gap in experience and serve as 
baseline information for further studies.

Materials and methods
Setting and participants
The clozapine service was introduced in Zewditu Memorial 
Hospital, a general hospital located at the heart of Addis 
Ababa, which was named after Empress Zewditu, the cousin 
and predecessor of Emperor Haile Selassie. The hospital is 
under the Addis Ababa Health Bureau. It provides healthcare 
to residents of Addis Ababa in different specialties, including 
mental health. The inpatient clozapine treatment unit is 
located on the third floor housing the internal medicine 
inpatient service in the hospital’s main building. Two beds 
were dedicated for clozapine service, adjacent to internal 
medicine wards. This made consultation with internists very 
convenient. There is also inpatient detoxification service for 
addiction and adult psychiatry service on an outpatient basis 
in the hospital. Clozapine-treated patients receive outpatient 
follow-up in the same hospital. The hospital is affiliated with 
the Department of Psychiatry at Addis Ababa University, 
home institution of the author, and serves as training facility 
for psychiatry residents and clinical psychology students. 
The author is the head of psychiatry service and training in 
the hospital.
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Source of referral and indications for clozapine
We received referrals from our hospital’s psychiatric clinics, 
and other health facilities providing psychiatric services. 
Indications for initiating clozapine were ‘treatment-resistant 
schizophrenia’ as defined by the EPA guideline, and the 
presence of severe tardive dyskinesia.

Study design
The author conducted descriptive summary of initiation of 
the clozapine treatment service, and retrospective chart 
review of patients treated with clozapine from September 
2017 to December 2018.

Data collection instruments
A structured questionnaire was used to collect socio-
demographic and other relevant information. The Clinical 
Global Impression (CGI) Scale was used to rate global 
impression on the severity of symptoms before initiation of 
treatment and measure outcome of treatment, and Abnormal 
Involuntary Movement Scale (AIMS) was used before and 
after initiation of clozapine.23,24

Training was provided for data collectors by the author. 
Adequate supervision was provided while data collection 
was going on. Data were retrieved from patient charts using 
the structured questionnaire.

Data analysis
Data analysis was performed using SPSS Version 24.25 
Descriptive statistics like frequencies, means and medians 
were calculated.

Ethical consideration
Ethical approval was obtained from the Scientific Committee 
of Department of Psychiatry at Addis Ababa University. 
De-identified data were collected from patient charts by 
psychiatry residents working in the clozapine clinic.

Results
Socio-demographic characteristics
A total of 22 patients treated with clozapine were included in 
the study. The majority of patients were men (20/22, 90.9%), 
in the age group of 30–44 years (11/22, 50%), single (19/22, 
86.4%), unemployed (14/22, 63.6%) and living with their 
families (18/22, 81.8%), and most patients (15/22, 68.2%) 
paid out of pocket for the service they received. Details of 
socio-demographic characteristics are presented in Table 1.

Clinical characteristics
Reasons for initiating clozapine included treatment-resistant 
schizophrenia (15/22, 68.2%) and tardive dyskinesia (7/22, 
31.8%). The majority of patients (19/22, 86.4%) continued 
treatment and got discharged with the drug for outpatient 

follow-up. The average length of stay in hospital was 37.8 
days. The average clozapine dose was 350 mg/day (150 mg 
in the morning and 200 mg at night). Common side effects 
encountered include sedation, constipation and excessive 
salivation. Amongst patients who were diagnosed with 
tardive dyskinesia, the average AIMS score at admission was 
16.8, and at discharge it was significantly reduced to 6.5. On 
CGI Scale, the mean severity index score dropped from 5.18 
at admission to 3.68 at discharge. The mean ANC count at 
admission was 5158.5 and 5234.9 at discharge. Details of 
clinical characteristics of the patients are presented in Table 2.

Discussion
This report has demonstrated that mental health service, 
particularly clozapine treatment service, can be provided in a 
general hospital in a low-income setting. Although the 
number of patients who received the service was not large 
because of limited beds available for the service, the 
experience has resulted in important lessons that can easily 
be transferred into other similar hospitals which plan to start 
such services.

The majority of patients who received the service were men; 
this may be partly because of the larger number of male patients 
with schizophrenia in Ethiopia, which was demonstrated in 
the large epidemiological study.4 The other explanation could 
be that men have more severe course of schizophrenia needing 
treatment with clozapine.7,26 In studies from other countries, 
mainly high-income countries which extensively use clozapine 
for treating refractory cases of schizophrenia, patients who 
receive clozapine tend to be men.27,28

The majority of these patients were single and unemployed, 
a manifestation of severity of schizophrenia which causes 
significant disability.7,29 In high-income countries, these 
patients often rely on state welfare support, which amounts 
in billions of dollars; however, in low-income countries, such 
support is not available and patients rely on caregivers, 
causing significant burden on families.30,31,32 In this study, 
more than 82% of the patients were living with their families 
who provided everything the patients needed for their 
survival, including paying for their healthcare. The majority 
had to pay out of pocket for the healthcare their relatives 
received. Those patients who do not have families to look 
after them become vagrants, making them vulnerable to 
many adversities.33

Regarding indication for clozapine, the main indication 
was treatment-resistant schizophrenia, although some of 
the patients were put on clozapine for treatment of tardive 
dyskinesia, which resulted from treatment with first-
generation antipsychotics. Interestingly, clozapine remains 
the single most important treatment for treatment-resistant 
schizophrenia, with seemingly no other alternative at the 
moment.10,34 Tardive dyskinesia was found to respond to 
clozapine in a number of studies. In this study, we did CGI 
score to track improvement, which was noted both in 
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illness severity score and global impression of severity, the 
average global improvement score being below 2.68. The 
CGI score is used in many studies including in head-to-
head trials comparing clozapine with first- and other 
second-generation antipsychotics for treatment-resistant 
schizophrenia, and response is usually defined as a mean 
global improvement score of 3 or less post-treatment.35,36,37 
In patients who were admitted for treatment of tardive 
dyskinesia, serial AIMS score was done, and changes were 
observed between average AIMS scores at admission and 
discharge. The AIMS score is a useful tool for objectively 
assessing tardive dyskinesia, including severity of 
symptoms and impact.24 Significant reduction in the AIMS 
score was noted in our patients in the course of their 
treatment with clozapine. This finding is consistent with 
other studies that reported similar improvements, making 
clozapine an important intervention for a stigmatising and 
disabling side effect of antipsychotic drugs.38,39 The 
mechanism of action for this effect of clozapine was 
proposed to be because of hypersensitivity of dopaminergic 
receptors.40

Regarding side effects of clozapine, the majority of patients 
tolerated it well, with the most common side effects being 
sedation and constipation. Only three patients discontinued 
treatment because of cardiac side effects, all with persistent 
tachycardia and one with confirmed EEG abnormality, and 
the presence of cardiac side effects is an important reason for 
discontinuation of clozapine, which could suggest the 

presence of clozapine-induced myocarditis, reported to 
appear in as high as 3% of patients treated with clozapine.41 
Patients suspected of myocarditis should discontinue 
treatment and be referred to specialist care with no option of 
rechallenge.22

Interestingly, ANC score remained within the normal range 
throughout the inpatient treatment; this could be explained 
by the relatively small number of participants, although the 
risk of agranulocytosis is highest in the first 3 months of 
treatment, but this cannot be a reason for complacency as it 
can happen anytime.42,43

Challenges affecting clozapine service in 
Ethiopia
The clozapine treatment service was provided to patients 
living in the capital city. This renders the service inaccessible 
to the vast majority of patients who reside outside the capital. 
Even in the capital city, the service is available in only two 
hospitals.

TABLE 1: Socio-demographic characteristics of patients treated with clozapine in 
Zewditu Memorial Hospital, Addis Ababa, Ethiopia, March 2019.
Variables Characteristics Number %

Sex Males 20 90.9
Females 2 9.1

Age group 18–29 years 7 31.8
30–44 years 11 50.0
45+ years 4 18.2

Residence Addis Ababa 18 81.8
Outside Addis Ababa 4 18.2

Religion Orthodox Christian 7 31.8
Muslim 3 13.6
Protestant 2 9.1
Unspecified 10 45.5

Educational status Primary 5 22.7
Secondary 8 36.4
College+ educated 6 27.3
Unspecified 3 13.6

Marital status Married 2 9.1
Single 19 86.4
Unspecified 1 4.5

Employment status Employed 3 13.6
Unemployed 14 63.6
Unspecified 5 22.7

Living arrangement Lives with family or relatives 18 81.8
Lives alone 2 9.1
Lives with spouse or children 2 9.1

Health service fee Paying out of pocket 15 68.2
Free 5 22.7
Other 2 9.1

TABLE 2: Clinical and laboratory characteristics of patients treated with clozapine 
in Zewditu Memorial Hospital, Addis Ababa, Ethiopia, March 2019.
Variables Characteristics Number %

Reason for clozapine 
treatment

Treatment-resistant 
schizophrenia

15 68.2

Tardive dyskinesia 7 31.8

Length of stay Up to 30 days 9 40.9

31–60 days 10 45.5

More than 60 days 3 13.6

Average length of stay = 37.8 
days 

- -

Clozapine treatment
Reasons for 
discontinuation

Continued 19 86.4

Discontinued 3 13.6

Persistent tachycardia with 
EEG abnormality

1 4.54

Cough, fever and tachycardia 1 4.54

Persistent tachycardia, 
inadequate improvement

1 4.54

Clozapine dosage 
(mean, in mg)

Starting - -

Morning 12.5† -

Evening 12.5 -

At discharge - -

Morning 147 (median 150) -

Evening 186 (median 200) -

Common side effects 
seen in clozapine-
treated patients 

Sedation 8 36.36

Constipation 6 27.27

Excessive salivation 2 9.09

Fatigue 1 4.54

Abnormal Involuntary 
Movement Scale 
(AIMS) score (n = 10)

AIMS score at admission 
(mean)

16.8 -

AIMS score at discharge 
(mean)

6.5 -

Clinical Global 
Impression (CGI) score

Severity index score at 
admission (mean)

5.18‡ -

Severity index score at 
discharge (mean)

3.68 -

Global improvement score at 
discharge (mean)

2.68§ -

Absolute neutrophil 
count in no./mm3 
(mean)

At admission 5158.5 -

Last count before discharge 5234.9 -

EEG, Electroencephalogram; AIMS, Abnormal Involuntary Movement Scale.
†, Only one patient was started with a morning dose of 12.5 mg of clozapine; ‡, Score falls 
between ‘markedly ill’ and ‘severely ill’; §, Score falls between ‘much improved’ and 
‘minimally improved’.
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The number of psychiatrists is less than 100, that is, less than 
1 psychiatrist per million people, and more than 75% of the 
psychiatrists practise in the capital city.

Another challenge is affordability as most patients had to pay 
out of pocket for the service; this will significantly affect 
the vast majority of patients with treatment-resistant 
schizophrenia who are generally poor with no income and 
dependent on family members for their survival. Even while 
during treatment in the hospital, some of the services such as 
cardiac echocardiography and Electrocardiogram (EKG) as 
well as inflammatory markers were not readily available and 
unaffordable by many patients.

Although the presence of a national treatment guideline is a 
good step in the right direction, is there no mechanism for 
enforcement of the guideline. There is no system of registry 
of patients taking clozapine, nor there is a registry of 
professionals or pharmacies providing the service; this will 
make safety monitoring very challenging. Patients may get 
their ANC counts done in different laboratories, which will 
affect the quality of the result. There is no strict enforcement 
of ‘no blood, no drug’ in the pharmacies unlike the practice in 
high-income countries.

Strengths and limitations of the study
This is the first report on the experience of setting up 
clozapine service in Ethiopia, and to the author’s knowledge 
amongst the few reports from low-income countries on this 
important intervention for treatment-resistant schizophrenia. 
It is expected to shed some light on the challenges and 
opportunities of initiating the service in a low-income setting, 
which will provide important benchmark for others to follow, 
especially in sub-Saharan Africa, where the service is nearly 
non-existent. The study limitations include small number of 
participants, which make the study underpowered, and the 
data presented come from retrospective chart review of the 
patients treated at the hospital. The CGI scale was rated 
retrospectively from progress reports on patient charts. The 
lack of perspectives on the service from different stakeholders 
is another limitation, which will be an important area of 
future research.

Conclusions
Providing clozapine service was possible in a general 
hospital in Ethiopia where psychiatric service run by 
psychiatrists was present. Most patients with treatment-
resistant schizophrenia and tardive dyskinesia showed 
significant improvement and, in general, side effects were 
infrequent, and the medication was well tolerated. The 
presence of a national treatment guideline was very useful, 
although mechanism to ensure implementation was not put 
in place. Accessibility and affordability will remain major 
challenges as most patients paid out of pocket, and the 
medication is available only in the capital city. Putting in 
place registry, making services freely available and scaling 

up of the service in referral hospitals outside the capital will 
potentially enable us to reach patients who desperately need 
this important treatment.

Acknowledgements
The author would like to acknowledge Dr Zerihun Haile and 
Nurse Seble Abate for collecting the data. Dr Abebaw Fekadu 
is gratefully acknowledged for leading the technical team who 
developed the Ethiopian Psychiatric Association clozapine 
treatment guideline.

Competing interests 
The author has no competing interest to declare. He has not 
received any funding from any organization to conduct this 
study or run the service.

Author’s contributions
I declare that I am the sole author of this article.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability statement
Data sharing is not applicable in this research as no new data 
were created or analysed in this study.

Disclaimer
The views and opinions expressed in this article are those of 
the author and do not necessarily reflect the official policy or 
position of any affiliated agency of the author.

References
1. AlI-Yahya AH, Raya Y, ElI Tantawy A. Disability due to mental disorders and its 

relationship to severity of illness and quality of life. Int J Health Sci. 2011;5(2 
Suppl. 1):33.

2. Charlson FJ, Ferrari AJ, Santomauro DF, et al. Global epidemiology and burden of 
schizophrenia: Findings from the global burden of disease study 2016. Schizopr 
Bull. 2018;44(6):1195–1203. https://doi.org/10.1093/schbul/sby058

3. Kebede D, Alem A. Major mental disorders in Addis Ababa, Ethiopia. I. 
Schizophrenia, schizoaffective and cognitive disorders. Acta Psych Scand (Suppl). 
1999;397:11–17. https://doi.org/10.1111/j.1600-0447.1999.tb10688.x

4. Kebede D, Alem A, Shibre T, et al. Onset and clinical course of schizophrenia in 
Butajira-Ethiopia: A community-based study. Soc Psychiatry Psychiatr Epidemiol. 
2003;38:625–631. https://doi.org/10.1007/s00127-003-0678-4

5. Fekadu A, Desta M, Alem A, Prince M. A descriptive analysis of admissions to 
Amanuel Psychiatric Hospital in Ethiopia. Ethiop J Health Dev. 2007;21(2):173–
178. https://doi.org/10.4314/ejhd.v21i2.10046

6. Teferra S, Shibre T, Fekadu A, et al. Five-year clinical course and outcome of 
schizophrenia in Ethiopia. Schizophr Res. 2012;136:137–142. https://doi.org/ 
10.1016/j.schres.2011.10.021

7. Shibre T, Medhin G, Alem A, et al. Long-term clinical course and outcome of 
schizophrenia in rural Ethiopia: 10-year follow-up of a population-based cohort. 
Schizophr Res. 2015;161:414–420. https://doi.org/10.1016/j.schres.2014.10.053

8. Teferra S, Hanlon C, Beyero T, Jacobsson L, Shibre T. Perspectives on reasons for 
non-adherence to medication in persons with schizophrenia in Ethiopia: A 
qualitative study of patients, caregivers and health workers. MBC Psychiatry. 
2013;13(168):1–9. https://doi.org/10.1186/1471-244X-13-168

9. Crilly J. The history of clozapine and its emergence in the US market: A review and 
analysis. Hist Psychiatry. 2007;18(1):39–60. https://doi.org/10.1177/0957154X 
07070335

10. Stepnicki P, Kondej M, Kaczor AA. Current concepts and treatments of schizophrenia. 
Molecules. 2018;23(8):2087. https://doi.org/10.3390/molecules23082087

http://www.sajpsychiatry.org�
https://doi.org/10.1093/schbul/sby058�
https://doi.org/10.1111/j.1600-0447.1999.tb10688.x�
https://doi.org/10.1007/s00127-003-0678-4�
https://doi.org/10.4314/ejhd.v21i2.10046�
https://doi.org/10.1016/j.schres.2011.10.021�
https://doi.org/10.1016/j.schres.2011.10.021�
https://doi.org/10.1016/j.schres.2014.10.053�
https://doi.org/10.1186/1471-244X-13-168�
https://doi.org/10.1177/0957154X07070335�
https://doi.org/10.1177/0957154X07070335�
https://doi.org/10.3390/molecules23082087�


Page 6 of 6 Original Research

http://www.sajpsychiatry.org Open Access

11. Siskind D, McCartney L, Goldschlager R, Kisely S. Clozapine v. first- and second-
generation antipsychotics in treatment-refractory schizophrenia: Systematic 
review and meta-analysis. Br J Psychiatry. 2016;209:385–392. https://doi.
org/10.1192/bjp.bp.115.177261

12. Honigfeld G. Effects of the clozapine national registry system on incidence of 
deaths related to agranulocytosis. Psychiatr Serv. 1996; 47(1):52–56. https://doi.
org/10.1176/ps.47.1.52

13. Haas SJ, Hill R, Krum H, et al. Clozapine-associated myocarditis: A review of 116 
cases of suspected myocarditis associated with the use of clozapine in Australia 
during 1993–2003. Drug Saf. 2007;30(1):47–57. https://doi.org/10.2165/00002018- 
200730010-00005

14. Paciullo CA. Evaluating the association between clozapine and venous 
thromboembolism. Am J Health Syst Pharm. 2008;65(19):1825–1829. https://doi.
org/10.2146/ajhp070638

15. Devenisky O, Honigfeled G, Patin J. Clozapine-related seizures. Neurology. 1991; 
41(3):369–371. https://doi.org/10.1212/WNL.41.3.369

16. Wong J, Delva N. Clozapine-induced seizures: Recognition and treatment. Can J 
Psychiatry. 2007;52(7):457–463. https://doi.org/10.1177/070674370705200708

17. Robinowitz T, Frankenberg FR, Centorrino F, Kandi J. The effect of clozapine on 
saliva flow rate: A pilot study. Biol Psychiatry.1996;40(11):1132–1134. https://doi.
org/10.1016/S0006-3223(96)89255-9

18. Young CR, Bowers MB, Mazure CM. Management of the adverse effects of clozapine. 
Schizophr Bull. 1998;24(3):381–390. https://doi.org/10.1093/oxfordjournals. 
schbul.a033333

19. Marinkovic D, Timtijevic I, Babinski T, Totic S, Paunovic VR. The side-effects of 
clozapine: A four year follow-up study. Prog Neuropsychopharmacol. l994;18(3): 
537–544.

20. Faasen N, Niehaus DJH, Koen L, Jordaan E. Undiagnosed metabolic syndrome and 
other adverse effects among clozapine users of Xhosa descent. S Afr J Psych. 
2014;20(2):54–57. https://doi.org/10.4102/sajpsychiatry.v20i2.528

21. Moolman MS. Clozapine usage in a public sector psychiatric hospital in the Nelson 
Mandela Metropole [unpublished dissertation]. North-Western University; 2013.

22. Ethiopian Psychiatric Association (EPA). Guideline for prescribing clozapine in 
Ethiopia, 2016. Addis Ababa: Ethiopian Psychiatric Association.

23. Guy W, editor. ECDEU assessment manual for psychopharmacology. Rockville, 
MD: U.S. Department of Health, Education, and Welfare; 1976.

24. Smith JM, Kuchariski LT, Oswald WT. A systematic investigation of tardive dyskinesia 
in inpatients. Am J Psych. 1979;136(7):918–922. https://doi.org/10.1176/
ajp.136.7.918

25. SPSS Version 24. Available from: https://www.ibm.com/analytics/us/en/
technology/spss/

26. Moriarty PJ, Lieber D, Bennett A, et al. Gender differences in poor outcome 
patients with lifelong schizophrenia. Schizophr Bull. 2001;27(1):103–113. https://
doi.org/10.1093/oxfordjournals.schbul.a006850

27. Alvarez E, Baron F, Perez-Blanco J, et al. Ten years’ experience with clozapine in 
treatment-resistant schizophrenic patients: Factors indicating the therapeutic 
response. Eur Psychiatry. 1997;12(Suppl. 5):343s–346s. https://doi.org/10.1016/
S0924-9338(97)83577-8

28. Gaszner P, Makkos Z. Clozapine maintenance therapy in schizophrenia. Prog 
Neuro-Psychopharmacol Biol Psychiatry. 2004;28:465–469. https://doi.
org/10.1016/ j.pnpbp.2003.11.011

29. Harvey PD, Strassinig M. Predicting the severity of everyday functional disability in 
people with schizophrenia: Cognitive deficits, functional capacity, symptoms, and 
health status. World Psychiatry. 2012;11:73–79. https://doi.org/10.1016/j.
wpsyc.2012.05.004

30. Cloutier M, Aigbogun MS, Guerin A, et al. The economic burden of schizophrenia 
in the United States. J Clin Psychiatry. 2013;77(6):764–771. https://doi.org/ 
10.4088/JCP.15m10278

31. Chong HY, Teoh SL, Bin-Chia Wu D, Kotirum S, Chiou CF, Chaiyakunapruk N. Global 
economic burden of schizophrenia: A systematic review. Neuropsychiatr Dis Treat. 
2016;12:357–373. https://doi.org/10.2147/NDT.S96649

32. Thrush A, Hyder A. The neglected burden of caregiving in low- and middle-income 
countries. Disabil Health J. 2014;7(3):262–272. https://doi.org/10.1016/j.dhjo.2014. 
01.003

33. Fekadu A, Hanlon C, Gebre-Eyesus E, et al. Burden of mental disorders and unmet 
needs among street homeless people in Addis Ababa, Ethiopia. BMC Med. 
2014;12:138. https://doi.org/10.1186/s12916-014-0138-x

34. Meltzer HY. Treatment-resistant schizophrenia – The role of clozapine. Curr Med 
Res Opin. 1997;14(1):1–20. https://doi.org/10.1185/03007999709113338

35. Kane J, Honigfeld G, Singer J, Meltzer H. Clozapine for the treatment-resistant 
schizophrenic. A double-blind comparison with chlorpromazine. Arch Gen Psychiatry. 
1988;45:789–796. https://doi.org/10.1001/archpsyc.1988.01800330013001

36. Azorin JM, Spiegel R, Remington G, et al. A double-blind comparative study of 
clozapine and risperidone in the management of severe chronic schizophrenia. Am 
J Psychiatry. 2001;158:1305–1313. https://doi.org/10.1176/appi.ajp.158.8.1305

37. Bitter I, Dossenbach MR, Brook S, et al. Olanzapine versus clozapine in treatment-
resistant or treatment-intolerant schizophrenia. Prog Neuropsychopharmacol Biol 
Psychiatry. 2004;28:173–180. https://doi.org/10.1016/j.pnpbp.2003.09.033

38. Lieberman JA, Saltz B, Johns C, Pollack S, Borenstein M, Kane J. The effects of 
clozapine on tardive dyskinesia. Br J Psychiatry. 1991;158:503–510. https://doi.
org/10.1192/bjp.158.4.503

39. Spivak B, Mester R, Abesgaus J, et al. Clozapine treatment for neuroleptic-induced 
tardive dyskinesia, parkinsonism, and chronic akathisia in schizophrenia patients. 
J Clin Psychiatry. 1997;58(7):318–322. https://doi.org/10.4088/JCP.v58n0706

40. Tamminga CA, Thaker GK, Moran M, Kakigi T, Gao XM. Clozapine in tardive 
dyskinesia: Observations from human and animal model studies. J Clin Psychiatry. 
1994;55(Suppl. B):102–106.

41. Ronaldson1 KJ, Fitzgerald PB, McNeil JJ. Clozapine-induced myocarditis, a widely 
overlooked adverse reaction. Acta Psychiatr Scand. 2015;132(4):231–240. https://
doi.org/10.1111/acps.12416

42. Nooijen PM, Carvalho F, Flanagan RJ. Haematological toxicity of clozapine and 
some other drugs used in psychiatry. Hum Psychopharmacol. 2011;26:112–119. 
https://doi.org/10.1002/hup.1181

43. Alvir JM, Lieberman JA, Safferman AZ, Schwimmer JL, Schaaf JA. Clozapine 
induced agranulocytosis-incidence and risk factors in the United States. N Eng J 
Med. 1993;329:162–167. https://doi.org/10.1056/NEJM199307153290303

http://www.sajpsychiatry.org�
https://doi.org/10.1192/bjp.bp.115.177261�
https://doi.org/10.1192/bjp.bp.115.177261�
https://doi.org/10.1176/ps.47.1.52�
https://doi.org/10.1176/ps.47.1.52�
https://doi.org/10.2165/00002018-200730010-00005�
https://doi.org/10.2165/00002018-200730010-00005�
https://doi.org/10.2146/ajhp070638�
https://doi.org/10.2146/ajhp070638�
https://doi.org/10.1212/WNL.41.3.369�
https://doi.org/10.1177/070674370705200708�
https://doi.org/10.1016/S0006-3223(96)89255-9�
https://doi.org/10.1016/S0006-3223(96)89255-9�
https://doi.org/10.1093/oxfordjournals.schbul.a033333�
https://doi.org/10.1093/oxfordjournals.schbul.a033333�
https://doi.org/10.4102/sajpsychiatry.v20i2.528�
https://doi.org/10.1176/ajp.136.7.918�
https://doi.org/10.1176/ajp.136.7.918�
https://www.ibm.com/analytics/us/en/technology/spss/
https://www.ibm.com/analytics/us/en/technology/spss/
https://doi.org/10.1093/oxfordjournals.schbul.a006850�
https://doi.org/10.1093/oxfordjournals.schbul.a006850�
https://doi.org/10.1016/S0924-9338(97)83577-8�
https://doi.org/10.1016/S0924-9338(97)83577-8�
https://doi.org/10.1016/j.pnpbp.2003.11.011�
https://doi.org/10.1016/j.pnpbp.2003.11.011�
https://doi.org/10.1016/j.wpsyc.2012.05.004�
https://doi.org/10.1016/j.wpsyc.2012.05.004�
https://doi.org/10.4088/JCP.15m10278�
https://doi.org/10.4088/JCP.15m10278�
https://doi.org/10.2147/NDT.S96649�
https://doi.org/10.1016/j.dhjo.2014.01.003�
https://doi.org/10.1016/j.dhjo.2014.01.003�
https://doi.org/10.1186/s12916-014-0138-x�
https://doi.org/10.1185/03007999709113338�
https://doi.org/10.1001/archpsyc.1988.01800330013001�
https://doi.org/10.1176/appi.ajp.158.8.1305�
https://doi.org/10.1016/j.pnpbp.2003.09.033�
https://doi.org/10.1192/bjp.158.4.503�
https://doi.org/10.1192/bjp.158.4.503�
https://doi.org/10.4088/JCP.v58n0706�
https://doi.org/10.1111/acps.12416�
https://doi.org/10.1111/acps.12416�
https://doi.org/10.1002/hup.1181�
https://doi.org/10.1056/NEJM199307153290303�

