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Abstract
Introduction
A change of therapy from one to another antipsychotic medication is currently the main challenge of therapy. This study aimed to assess the prevalence of antipsychotic medication switches and determinants among patients with schizophrenia in Northwest Ethiopia.

Methods
Multi-center hospital-based cross-sectional study was conducted at five Comprehensive Specialized Hospitals found in Northwest Ethiopia from April 30, 2021, to August 30, 2021. Data were extracted from both patients’ medical charts and interviews. Data were entered into Epi-data software version 3.5.1 and exported to SPSS version 25.0 for analysis. A multivariable logistic regression model was fitted to identify factors associated with medication regimen switch. The level of significance of the study was kept at a p-value of 0.05 with a 95% confidence interval.

Result
A total of 414 patients are involved in the study, and 188 (45.5%) of patients switched antipsychotics within one year. The unavailability of the medication is the commonest reason for switching. Being male [AOR = 2.581, 95% CI (1.463, 4.552)], having relapse [AOR = 2.341,95% CI (1.169,4.687)], history of hospitalization in the past year [AOR = 3.00,95% CI (1.478,5.715)] and taking typical antipsychotics [AOR = 3.340, CI (1.76, 6.00)] had a significant association with antipsychotics switching.

Conclusions and recommendations
There is a high prevalence of antipsychotic switches among schizophrenia patients. Prescribers need to be careful while dosing, selecting, and switching antipsychotics, hence may help reduce discontinuation and unnecessary switch and thus achieve optimal clinical management.
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Background
Schizophrenia is a chronic, disabling heterogeneous group of brain disorders with yet an unknown etiology and a poorly understood pathophysiology [1]. It is a severe form of mental illness affecting 20 million people [2] and it is the 12th most disabling ailment worldwide [3]. Antipsychotics are the first-line agents for managing the disease condition. As with other chronic illnesses, clinicians must decide which medication to take and whether to switch a patient’s current medication to improve treatment response, reduce intolerable side effects and improve quality of life and functioning [4].
Antipsychotic switching (AS) is changing one antipsychotic to another and it is a common clinical practice. It is widely believed that patients who do not respond to one member of a psychotropic drug class or who experience troublesome side effects may have a better response to another agent in the same or similar class [5]. Because of presumed variability in individual responsiveness, this has been thought to be true, even when the new drug is not superior to the old drug for that outcome or side effect in head-to-head comparisons [6]. But, in any of the cases, the practice should be carried out cautiously and under close observation of the clinicians [7].
Studies showed that there is an increased risk of destabilization and clinical deterioration among patients who switched antipsychotics when they are compared to those who stayed on their former regimen [8]. Furthermore, the patients who had to switch medications were more likely to discontinue their medication than those who were assigned to stay on the medication they entered with [9]. Discontinuation syndromes, changes in psychopathology, pharmacodynamics interactions, pharmacokinetic interactions, and neuroleptic malignant syndrome are some other reported problems associated with AS [10].
Antipsychotic medication switching is quite limited in its success and it does not produce the expected results, with considerably poorer clinical and economic outcomes and higher incidence of treatment interruption accrued an additional 25% increase in annual total health care costs per patient related to acute care expenditures [11, 12]. With all these drawbacks and uncertainties, an antipsychotic switch is being increased over time [13–17]. Reports showed that the patients’ AP medications were switched seven times over one year period, with the mean number of antipsychotic switches being 2.1 [18].
Understanding the actual burden of antipsychotic switching has not been easy. Empirical data on the prevalence, patterns, predictors, and strategies of antipsychotic medication switches in schizophrenic patients in low and middle-income countries such as Ethiopia with poor mental health services were lacking [19]. Knowing the burden and determinants of antipsychotic switching will be crucial to understanding and monitoring the care given to these vulnerable populations, guiding important clinical and policy decision-making, and identifying patients at higher risk of the antipsychotic switch, hence decreasing morbidity, mortality, and clinical costs. Although there is a considerable number of schizophrenia patients on APs treatment at five comprehensive Specialized Hospitals, in Northwest Ethiopia to date there have been no published studies determining the burden and predictors for regimen switches among schizophrenic patients. This study aimed to determine the prevalence of antipsychotic switches and factors associated with antipsychotic switches among schizophrenic patients.

Methods
Study design, setting, and period
A hospital-based cross-sectional study was conducted at psychiatry ambulatory care of five Comprehensive specialized hospitals in Northwest Ethiopia, namely Felege Hiwot Comprehensive Specialized Hospital (FHCSH), Tibebe Ghion Comprehensive Specialized Hospital (TGCSH), Debre Markos Comprehensive Specialized Hospital (DMCSH), University of Gondar Comprehensive Specialized Hospital (UoGCSH), and Debre Tabor Comprehensive Specialized Hospital (DTCSH) from April 30, 2021, to July 30, 2021. All the hospitals included in the study provide inpatient psychiatry services for those who are admitted psychiatric patients and chronic follow-up psychiatric clinics for ambulatory patients.

Study population
Schizophrenia patients who came to the chronic follow-up clinic during the study period.

Inclusion and exclusion criteria
Adult (age greater than 18 years) schizophrenic patients who had received therapy at one of the five comprehensive specialized hospitals for at least a year and who have the insight to respond to oral questions (using insight assessment tool [20]) were included in the study, while patients who had an incomplete follow-up data on most pertinent variables on charts were excluded.

Sample size determination and sampling techniques
The sample size was determined using a single population proportion formula. Taking into account the following assumption:
p = the prevalence of antipsychotic switches, 42.8% in a previous study done in Addis Ababa, Ethiopia [21]. The margin of error (α) was 0.05; the level of confidence (95%), 1.96 Z (standard normal distribution), and 10% non-response rate, the final sample size became 414.
A total of 3709 patients with a clinical diagnosis of schizophrenia were on follow-up in five of the study sites. These schizophrenic patients came into the hospital at a maximum of every three months to refill their antipsychotic medications. Proportional allocation of the participants was done at each hospital and with a total sample size of 414. A systematic random sampling technique was used to select study participants with a sampling fraction k of 9. The starting point was selected by the lottery method from numbers 1 to 9. Then, every 9th patient was interviewed and their medical records were reviewed. About 77 participants were selected from DMCSH (N = 686), 126 from FHCSH (N = 1133), 43 from TGCSH (N = 380), 46 from DTCSH (N = 410), and 122 from UoGCSH (N = 1100).

Data collection and quality control technique
The data collection tool was developed after reviewing published literature. The pretest was done in 5% (21 patients) of the sample size before conducting the study and the findings of the pretest were not included in the final analysis. The necessary amendment was done to the final version of the questionnaire during the process of the pretest. The questionnaire for the interview contained socio-demographic characteristics, MARS (Medication Adherence Rating Scale), OSSS (Oslo Social Support Scale), and medication-related questions. The document review was done using a data extraction format to collect the data related to clinical factors; medication-related factors and reasons for medication switch. The data were collected by five trained psychiatry nurses under daily supervision.
To ensure the quality of the data training was given to data collectors and an English version of the data collection questionnaire was translated to Amharic and back translated to English, and the data gathering tool was sent to a senior physician with psychiatry specialty face validity and approval.

Data processing and analysis
Data were coded and cleaned using EpiData version 3.5.1 and exported to SPSS version 25 for analysis. Descriptive statistics were used to present the socio-demographic and behavioral factors of the participants. We used percentages, mean, standard deviation, frequencies, and cross tabulation to describe patient characteristics. A chi-square test was done on categorical variables and bivariable logistic regression was done and the predictor variable which had a significant association with the predicted variable at p-value < 0.25 in the bivariable logistic regression model was selected. A multivariable logistic regression model was fitted to identify factors associated with antipsychotic medicine switch. In the multivariable logistic regression analysis, variables with p ≤ 0.05 at 95% CI were considered statistically significant.

Ethical consideration
The study was conducted by following declaration of Helsinki. Ethical clearance was obtained from the School of Pharmacy, Department of Clinical Pharmacy Ethical Review Committee, University of Gondar, Gondar with a reference number SOP/483/2021. Informed verbal consent, which is applicable in the study setting was obtained from participants, after the data collectors presented the purpose of the study, why and how they are selected to be involved in the study, what is expected from them, and that they can withdraw from the study at any time. The name and addresses of the patients were not recorded in the data abstraction formats, and data were collected unanimously to ensure confidentiality.

Operational definitions
Relapse
Re-emergence or aggravation of psychotic symptoms [22].

Substance use history
Indicates using Khat, cigarettes, and tobacco within 3 months.

Switching
Any change of therapy from one oral antipsychotic to another antipsychotic.

Abrupt switching
Abrupt cessation of the current drug, with the abrupt introduction of the new one at the expected therapeutic dosage.

Cross-tapering switching
Slow downward adjustment of the dosage of the current medication, with slow upward adjustment of the dosage of the new drug.

Adherence
The degree to which the person's medication-taking behavior specifically refers to the extent to which a patient follows the mutually agreed treatment plan [23, 24].

Adherent
Medication adherence rating scale score of six and above.

Non-Adherent
Medication adherence rating scale score of less than six.

The chlorpromazine dose equivalencies (CPZeq)
A measure of antipsychotics' respective potencies.

Sub-therapeutic dose, optimal dose, high dose, and very high dose
A CPZeq maintenance dose of less than 300 mg, a dose between 300 and 600 mg, a dose between 600 and1000 mg, and a dose beyond 1000 mg, respectively.

Disability
A restriction or inability to perform an activity in the manner or within the range considered normal for a human being, mostly resulting from the impairment [25].

No disability, mild disability, moderate disability, severe disability, and extreme disability
WHODAS score between 0 and 4%, 5 and 24%, 2 and 49%, 50 and 95%, and 96 and 100%, respectively [26].

Strong social support, moderate social support, and poor social support
OSSS-3 sum score between 12and 14, between 9 and 11, and between 3 and 8, respectively [27].

No insight, partial insight, and full insight
Tool a total score of 0, 1–2, and 3, respectively, using insight assessment score [20].



Results
Socio-demographic and behavioral characteristics of the respondents
A total of 414 schizophrenic patients were enrolled in this study. The results showed that 220 (53%) were males and around one-third of the patients age lie between 25 and 34 years. A large proportion of the participants, 169 (40.8%) had no formal education, and more than half 244 (58.9%) lived in rural areas. Most of the participants (366 (58.9%)) were Orthodox religious followers. Additionally, a large proportion of the participants were single 174 (42%) (Table 1).Table 1Sociodemographic and behavioral characteristics of ambulatory patients with schizophrenia in five comprehensive specialized hospitals, Northwest Ethiopia, 2021 (n = 414)


	Baseline characteristics
	Category
	Frequency (%)

	Sex
	Male
	220 (53.1)

	Female
	194 (46.9)

	Age
	 ≤ 24
	96 (23.2)

	25–34
	129 (31.2)

	35–44
	124 (30.0)

	45–54
	43 (10.4)

	 ≥ 55
	22 (5.3)

	Educational Status
	No formal education
	169 (40.8)

	Primary education
	90 (21.7)

	Secondary education
	87 (21.0)

	College & above
	68 (16.4)

	Religion
	Orthodox
	366 (88.4)

	Muslim
	43 (10.4)

	Protestant
	5 (1.2)

	Occupation
	Farmer
	127 (30.7)

	Housewife
	61 (14.7)

	Student
	58 (14.0)

	Unemployed
	57 (13.8)

	Gov’t employer
	56 (13.5)

	Private business
	44 (10.6)

	Daily laborer
	11 (2.7)

	Marital status
	Single
	174 (42.0)

	Married
	166 (40.1)

	Divorced
	69 (16.7)

	Widowed
	5 (1.2)

	Living arrangements
	With relatives/families
	353 (85.3)

	Alone
	51 (12.3)

	In charitable organization
	10 (2.4)

	Residence
	Rural
	244 (58.9)

	Urban
	170 (41.1)

	Cigarette smoking
	No
	377 (91.1)

	Yes
	37 (8.9)

	Alcohol use
	No
	350 (84.5)

	Yes
	64 (15.5)

	Cannabis use
	No
	411 (99.3)

	Yes
	3 (0.7)

	Khat use
	No
	398 (96.1)

	Yes
	16 (3.9)





Clinical characteristics of the respondents
The present study revealed that two-thirds of the study participants, 276 (66.66) had been ill for more than 10 years. The frequency of their follow-up was every month for 175 (42.3%) of the patients followed by every two months for 128 (30.90%) of the patients. The majority of the participants, (93.2%), had no comorbidity. About 241 (58.2%) of patients had a history of hospital admission and 185 (28%) of the patients experienced a relapse in the past year (Table 2).Table 2Clinical characteristics of ambulatory schizophrenia patients in five comprehensive specialized hospitals, Northwest Ethiopia, 2021 (n = 414)


	Clinical characteristics
	Category
	Frequency (%)

	Duration of illness (years)
	1–10 years
	138 (33.33)

	11–20 years
	205 (49.51)

	21–30 years
	71 (17.15)

	Follow-up
	Monthly
	175 (42.3)

	Every 2 month
	128 (30.9)

	Every 3 month
	100 (24.15)

	Every 4 months or Above
	11 (2.7)

	Comorbid Mental illness
	No
	386 (93.2)

	Yes
	28 (6.8)

	Type of comorbid mental illness (n = 28)
	Substance Use Disorder
	13 (46.4)

	Anxiety Disorder
	9 (32.2)

	Major Depressive Disorder
	6 (21.4)

	Comorbid medical illness
	No
	400 (96.6)

	Yes
	14 (3.4)

	Type of Medical illness (n = 14)c
	Diabetic Mellitus
	4 (28.6)

	Hypertension
	3 (21.4)

	Othersa
	7 (50.0)

	Medication used for comorbid medical illness (n = 14)c
	Enalapril
	3 (21.43)

	Metformin
	2 (14.29)

	TDF + 3TC + DTG
	2 (14.29)

	Insulin
	2 (14.29)

	Lasix
	2 (14.29)

	Othersb
	4 (28.56)

	Medication used for other comorbid mental illnesses (n = 28)
	Amitriptyline
	13 (46.43)

	Fluoxetine
	13 (46.43)

	Imipramine
	1 (3.57)

	Sertraline
	1 (3.57)

	Relapse
	No
	229 (55.3)

	Yes
	185 (44.7)

	Number of relapses (n = 185)
	Once
	150 (81.1)

	Twice
	33 (17.8)

	Three times
	2 (1.1)

	Admission
	Yes
	241 (58.2)

	No
	173 (41.8)

	Number of admissions
	Once
	193 (80.3)

	Twice
	47 (19.1)

	Three times
	1 (0.6)


aEpilepsy, HIV/AIDS, Heart failure
bNifidipine, phenytoin, phenobarbital, Amlodipine
cMore the one answer




Medication-related characteristics and level of social support of the participants
Using the MARS tool we confirmed that the majority 330 (80%) of the participants are adherent to their medication. More than half, 252 (60.9%) of the study participants had community-based health insurance and received their medication through this system, and most, 384 (92.8%) participants didn’t use any adjuvant medications. Troublesome side effects while taking antipsychotics were not common in the majority, 364 (88%) of the participants. Furthermore around half 210 (50.7%) of the participants had moderate social support (Table 3).Table 3Medication-related characteristics and level of social support of ambulatory schizophrenia patients in five comprehensive and specialized hospitals, Northwest Ethiopia, 2021 (n = 414)


	Variable
	Category
	Frequency (%)

	Adherence
	Adherent
	330 (80)

	Non-adherent
	84 (20)

	Source of medication fee
	Community-based health insurance
	252 (60.9)

	Out of a pocket purchase
	162 (39.1)

	Combined medication use
	None
	384 (92.8)

	Benzhexol
	20 (4.8)

	Diazepam
	8 (1.9)

	Clonazepam
	2 (0.5)

	Side effects
	Yes
	50 (12)

	No
	364 (88)

	Level of social support
	Poor
	133 (32.1)

	Moderate
	210 (50)

	High
	71 (17)





Prevalence and frequency of antipsychotic switching
The present study showed that around 45.4% [95% CI (40.8—49.8)] of the participants had experienced an antipsychotic medicine switch in the past 12 months, and among them, 171 (91.0) of the patients had switched once in this specified period. Most of the APs switch was done before the drug was administrated at the optimal dose, 386 (93.2%) of the participants had taken sub-therapeutic doses of antipsychotics before switching to another antipsychotic. The study participants from DTCSH and UoGCSH were with a higher frequency of antipsychotic switching, 52.1% and 51.6%, respectively (Table 4).Table 4Practice and frequency of antipsychotic switching in patients with schizophrenia patients at the ambulatory ward of five comprehensive specialized hospitals, Northwest Ethiopia, 2021 (n = 414)


	Variables
	Category
	Frequency (%)

	Antipsychotic switch
	Yes
	188 (45.4)

	No
	226 (54.6)

	Frequency of switching
	Once
	171 (91)

	Twice
	17 (9)

	Maintenance dose before switching
	Sub-therapeutic
	386 (93.2)

	Optimum
	27 (6.5)

	High
	1 (0.2)

	Antipsychotic switch with the study sites
	UoGCSH

	 Had switching
	63 (51.6)

	 No switching
	59 (48.4)

	DMCSH

	 Had switching
	27 (35)

	 No switching
	50 (75)

	FHCSH

	 Had switching
	57 (45)

	 No switching
	70 (35)

	DTCSH

	 Had switching
	25 (52.1)

	 No switching
	23 (47.9)

	TGCSH

	 Had switching
	16 (40)

	 No switching
	24 (60)


UoGCSH: University of Gondar Comprehensive Specialized Hospital; DMCSH: Debre Markos Comprehensive Specialized Hospital; FHCSH: Felege Hiwot Comprehensive Specialized Hospital; DTCSH: Debre Tabor Comprehensive Specialized Hospital; TGCSH: Tibebe Ghion Comprehensive Specialized Hospital




Reason and strategies used for switching
From a total of 188 patients who had antipsychotics switch, unavailability of the medication was the most commonly (51.7%) reported reason for APs switch followed by an inadequate or partial response to the existing medication (14.1%). Furthermore, our study revealed that APs switch was done abruptly among 98.40% of the respondents who had switched to another APs for the first time within one year but all switches were done abruptly without titration for those who had APs switched for the second time (Table 5).Table 5List of reasons for switching in ambulatory schizophrenia patients at five comprehensive specialized hospitals, Northwest Ethiopia, 2022; (n = 188)


	Variable
	Category
	Frequency (%)

	Reasons for switching
	Unavailability of medicines
	106 (51.7)

	Inadequate/partial response
	29 (14.1)

	Presence of side effects
	27 (13.2)

	Unrecorded reason
	18 (8.8)

	Non-adherence
	14 (6.9)

	Othersa
	11 (5.3)

	Primary switching
	Abrupt switching
	185 (98.4)

	Cross-titration switching
	3 (1.6)

	Secondary switching
	Abrupt switching
	17 (100)


aFrequent relapse, Cost of the medication, Resistance to the existing medication




Factors associated with antipsychotic medication switching
The multivariable logistic regression analysis was fitted to identify factors associated with the antipsychotic medication switch. Being male sex, history of relapse, previous history of admission, and taking typical antipsychotic medicines showed statistically significant association with antipsychotic medicine switch (Table 6). The odds of APs switch in males had 2.58 times higher than the antipsychotic switch in females [AOR = 2.58, 95% CI (1.46, 4.55)]. The odds of antipsychotic switch in patients who had a relapse had 2.34 times higher than patients without relapse [AOR = 2.34, 95% CI (1.17, 4.69)], and patients who had a hospital admission in the past year had 3 times higher odds of switching antipsychotics than patients who didn't have admission history [AOR = 3.00, 95% CI (1.48, 5.72)]. The odds of antipsychotic switch in patients who were on typical antipsychotics was 3.34 times higher than in patients on atypical antipsychotics [AOR = 3.34, CI (1.77, 6.00)].Table 6Predictors of antipsychotic medicine switch in ambulatory patients with schizophrenia at five comprehensive specialized hospitals, Northwest Ethiopia, 2021 (n = 414)


	Variable
	Category
	Antipsychotic switch
	COR (95% CI)
	AOR (95% CI)
	p-value

	Yes (%)
	No (%)

	Gender
	Male
	116 (26)
	104 (46)
	1.89 (1.27–2.80)
	2.58 (1.46–4.55)
	0.001**

	Female
	72 (38.3)
	122 (54)
	1
	1
	 
	History of admission in the past 12 months
	Yes
	139 (74)
	102 (45.1)
	3.44 (2.27–5.23)
	3.00 (1.47–5.71)
	0.002**

	No
	49 (26)
	124 (54.9)
	1
	1
	 
	Groups of medication in the past 12 months
	FGAs
	140 (74.5)
	86 (38)
	4.74 (3.22–7.44)
	3.34 (1.76–6)
	0.000***

	SGAs
	48 (25.5)
	140 (62)
	1
	1
	 
	History of relapse in the past 12 months
	Yes
	76 (40)
	109 (48.2)
	0.73 (0.32–0.75)
	2.34 (1.16–4.68)
	0.016*

	No
	112 (60)
	117 (51.8)
	1
	1
	 





Discussion
Prevalence of antipsychotic switching
The present study showed that the prevalence of antipsychotics switch was high. Being male, having a history of relapse, previous history of admission, and use of conventional (first generation) antipsychotics showed statistically significant association with antipsychotic switch. Most switches were done abruptly and unavailability of the medication was the most commonly reported reason for APs switch.
In the present study, the prevalence of antipsychotic drug switches was 45.4%. This finding is in line with a report from Amanuel Mental Specialized Hospital (42.8%) [21] and the Netherlands (48.5%) [28]. On the other hand, the current report was higher as compared to studies from the USA 14% to 33% [13, 29, 30], Canada (11%) [31], Japan (27.4%) [32], and South Africa (34%) [33]. A possible explanation for these discrepancies could be due to the smaller sample size used by the later studies and most of the studies focused on specific atypical antipsychotics which had a lower rate of switching. Furthermore, the unavailability of most of the effective drugs used to treat schizophrenia in our resource-limited settings could increase the switching.
The present study revealed that the most common reason for APs switch was the unavailability of the medicines. Unavailability and interrupted supply of medication is the most common reason for discontinuation as well as switching of medication in Ethiopia. This problem affected the mental health service in the country [21, 34]. The concern was also increased due to the COVID-19 outbreak which made the international pharmaceutical supply chain to disrupted and caused serious ramifications for global medicine access, particularly in low- and middle-income countries (LMICs) [35, 36]. In contrast, a prospective observational study done in Slovenia showed that the most common causes for switching antipsychotics were adverse reactions and inefficacy or lack of efficacy [37].
Inadequate or partial response was the other reason for antipsychotic medicine switching in the present study. The same reason for antipsychotic medicine switching has been reported by different researchers in different setups [5, 38–44]. So proper use of antipsychotic medicine by clinicians and patients according to national and international guidelines is recommended to maintain the effective use of the medications.
Being male had a 2.58 times higher risk of APs medicine switch than females. This finding is inconsistent with studies done in the USA [12, 17]. The reason why APs switch was more frequent in males might be concomitant substance use disorder is more common in males than females at which patients with drug use disorders were more likely to switch antipsychotic medications [45] furthermore, males had a lower response to antipsychotic medicines than females due to the lipophilic properties of neuroleptics, females are exposed for lower doses of antipsychotics for treatment than males. As a result, male patients are exposed to higher antipsychotic doses, resulting in unwanted side effects and medication non-adherence. Male schizophrenic patients had a higher rate of non-remission than female schizophrenic patients, and men were hospitalized more frequently and for longer periods than female schizophrenic patients, making males particularly vulnerable to switching [5, 46].
The odds of an antipsychotic medication switch had 2.34 times more frequent in those patients who had a relapse in the previous year than in those who had no relapses. This finding is consistent with another study done in Ethiopia [21]. The reason might be that in patients with relapse, there is a worsening of positive and negative symptoms which leads to a change in antipsychotic medication related to the worsening of the illness [47–51]. In addition to the aforementioned reason, patients with schizophrenia experienced progressive brain tissue loss after onset implying that relapse may aggravate tissue loss in several brain regions resulting in medication resistance which could be the primary reason for switching [52].
The odds of antipsychotic medication switch in patients who had a history of hospital admission in the past 1 year were 3 times higher than those patients without a history of a past admission. This finding is consistent with another study done in Ethiopia [21], and two studies done in the USA [53, 54]. Generally, hospital admissions in patients with schizophrenia may be indicative of treatment failure [55], the presence of side effects [38], or noncompliance [56] with the preceding antipsychotic regimen, which necessitate medication changes (switch) [17, 49].
The odds of an antipsychotic medication switch were 3.34 times higher in patients who were on typical antipsychotics than those patients on atypical antipsychotics. This finding is in line with the finding in the Netherlands [28]. Newer-generation antipsychotics have the potential to reduce relapse rates and treatment failure [57], which makes switching less common in atypical antipsychotics compared to typical antipsychotics. Furthermore, patients on conventional antipsychotics had persistent symptoms or unpleasant side effects which lead to the APs switch.
In the present study around 99.7% of switching was done by abrupt discontinuation of the first antipsychotics and starting the other antipsychotics. This finding is higher than a study done in Canada 33% [58], Netherlands 61% [59]. The reason why high abrupt switching in our setting might be due to a lack of expertise in choosing the appropriate antipsychotics based on patient-specific factors and pharmacokinetics and dynamics of antipsychotic drugs.
The rationality of the switching pattern and the switching techniques utilized in this study were assessed using the Australian antipsychotic switching tool. In the present study, the majority of patients were on chlorpromazine and they were switched to Respiridone. Sixty-four patients (32.7%) had switched from Chlorpromazine to Respiridone, 23 (11.2%) of the patients switched from Chlorpromazine to Haloperidol, and 8 (3.9%) of the patients were switched from Chlorpromazine to Olanzapine. All patients on the three patterns of switching abrupt switching technique were used. However, the abrupt switching technique is not the recommended technique due to the differences in adverse-effect profiles of the two drugs in the aforementioned three switching patterns. Switching is ideally done gradually rather than abruptly, to avoid symptom exacerbation and other rebound phenomena [60]. Cholinergic rebound, effects on blood pressure, and behavioral effects related to loss of sedation are expected when chlorpromazine has discontinued abruptly. In this regard, cross-titration is the recommended approach when the switching involves the discontinuation of chlorpromazine.
This study had several limitations, among them we included charts with complete information on the outcome and predictor variables and avoid cases with incomplete data on pertinent variables and the tool we used (Australian antipsychotic switching tool) is only used for switching from oral-oral/Depot-Depot formulations, and it cannot assess oral to depot or depot to oral formulations switching's, additionally, the tool contains a limited number of typical antipsychotics in the list.


Conclusions and recommendations
In the present study, there is a high burden of antipsychotic medicine switch in schizophrenic patients in the follow-up clinics of five comprehensive specialized hospitals. Usually abrupt switching of antipsychotic medicine was practiced. Unavailability of the antipsychotic medicines was the most common reason to switch APs. Prescribers need to be careful about antipsychotic dosing and selecting the appropriate medication and switching strategies may help clinicians reduce discontinuation and unnecessary switch rate and thus achieve optimal clinical management.

Acknowledgements
The author would like to acknowledge schizophrenia patients who had a follow-up in five comprehensive specialized hospitals in northwest Ethiopia.

Author contributions
MK conceived the study, designed the study protocol, supervised the study, entered, analyzed, and interpreted the data, conducted a literature review, and drafted the final manuscript. TA and GAM contributed to the conception, data curation, formal analysis, investigation, methodology, project administration, resources, supervision, and writing of the original draft and reviewed the final manuscript. KG, SAW, EM, AE, and OA contributed to the data curation, formal analysis, methodology, and validation and reviewed the final manuscript. All authors gave final approval of the version to be published.

Funding
No fund was received.

Availability of data and materials
All data were included in the manuscript.

Declarations
Consent for publication
Not applicable.

Competing interests
The authors declared no conflict of interest.


References
	1.
Insel T, Cuthbert B, Garvey M, Heinssen R, Pine DS, Quinn K, et al. Research domain criteria (RDoC): toward a new classification framework for research on mental disorders. Am Psychiatric Assoc. 2010;167(7):748–51.


	2.
Charlson FJ, Ferrari AJ, Santomauro DF, Diminic S, Stockings E, Scott JG, et al. Global epidemiology and burden of schizophrenia: findings from the global burden of disease study 2016. Schizophr Bull. 2018;44(6):1195–203.PubMedPubMedCentral


	3.
Shetty S, Bose A. Schizophrenia and periodontal disease: An oro-neural connection? A cross-sectional epidemiological study. J Indian Soc Periodontol. 2014;18(1):69.PubMedPubMedCentral


	4.
Lam RW. Psychopharmacology for the clinician. J Psychiatry Neurosci. 2013;38(2):E5.PubMedPubMedCentral


	5.
Simon G. Choosing a first-line antidepressant: equal on average does not mean equal for everyone. JAMA. 2001;286(23):3003–4.PubMed


	6.
Nurnberg HG, Hensley PL. Antidepressant medication change in a clinical treatment setting: a comparison of the effectiveness of selective serotonin reuptake inhibitors. J Clin Psychiatry. 1999;60(9):921.


	7.
Keks N, Schwartz D, Hope J. Stopping and switching antipsychotic drugs. Aust Prescr. 2019;42(5):152.PubMedPubMedCentral


	8.
Weiden PJ. Switching antipsychotic medications: not enough, too often, or just right? Am Psychiatric Assoc. 2011;168:882–4.


	9.
Rosenheck RA, Davis S, Covell N, Essock S, Swartz M, Stroup S, et al. Does switching to a new antipsychotic improve outcomes?: Data from the CATIE trial. Schizophr Res. 2009;107(1):22–9.PubMed


	10.
Bobo WV. Switching antipsychotics: Why, When, and How? Psychiatr Times. 2013;30(3):26.


	11.
Bernardo M, Vieta E, Ruiz JS, Rico-Villademoros F, Álamo C, Bobes J, et al. Recommendations for switching antipsychotics A position statement of the Spanish Society of Psychiatry and the Spanish Society of Biological Psychiatry. Rev Psiquiatr Salud Ment. 2011;4(3):150–68.PubMed


	12.
Faries DE, Ascher-Svanum H, Nyhuis AW, Kinon B. Clinical and economic ramifications of switching antipsychotics in the treatment of schizophrenia. BMC Psychiatry. 2009;9(1):1–9.


	13.
Covell NH, Jackson CT, Evans AC, Essock SM. Antipsychotic prescribing practices in Connecticut’s public mental health system: rates of changing medications and prescribing styles. Schizophr Bull. 2002;28(1):17–29.PubMed


	14.
Kumar M, Chavan B, Sidana A, Das SJ. Efficacy and tolerability of clozapine versus quetiapine in treatment-resistant schizophrenia. Indian J Psychol Med. 2017;39(6):770–6.PubMedPubMedCentral


	15.
Perez-Iglesias R, Crespo-Facorro B, Martinez-Garcia O, Ramirez-Bonilla ML, Alvarez-Jimenez M, Pelayo-Teran JM, et al. Weight gain induced by haloperidol, risperidone and olanzapine after 1 year: findings of a randomized clinical trial in a drug-naive population. Schizophr Res. 2008;99(1–3):13–22.PubMed


	16.
Perez-Iglesias R, Crespo-Facorro B, Martinez-Garcia O, Ramirez-Bonilla ML, Alvarez-Jimenez M, Pelayo-Teran JM, et al. Weight gain induced by haloperidol, risperidone and olanzapine after 1 year: findings of a randomized clinical trial in a drug-naive population. Schizophrenia Res. 2008;99(13):13–22.


	17.
Nyhuis AW, Faries DE, Ascher-Svanum H, Stauffer VL, Kinon BJ. Predictors of switching antipsychotic medications in the treatment of schizophrenia. BMC Psychiatry. 2010;10(1):1–11.


	18.
Mahmoud RA, Engelhart LM, Janagap CC, Oster G, Ollendorf D. Risperidone versus conventional antipsychotics for schizophrenia and schizoaffective disorder. Clin Drug Investig. 2004;24(5):275–86.PubMed


	19.
Organization WH. Mental health systems in selected low-and middle-income countries a WHO-AIMS cross-national analysis. Geneva: World Health Organization; 2009.


	20.
Ibrahim AW, Yahya S, Pindar SK, Wakil MA, Garkuwa A, Sale S. Prevalence and predictors of sub-optimal medication adherence among patients with severe mental illnesses in a tertiary psychiatric facility in Maiduguri, North-eastern Nigeria. Pan Afr Med J. 2015;21(1):39.PubMedPubMedCentral


	21.
Asfaw G. Antipsychotic Medications Switch and Contributing Factors among Ambulatory Patients with Schizophrenia at Amanuel Specialized Mental Hospital, Addis Ababa, Ethiopia 2017.


	22.
Almond S, Knapp M, Francois C, Toumi M, Brugha T. Relapse in schizophrenia: costs, clinical outcomes and quality of life. Br J Psychiatry. 2004;184(4):346–51.PubMed


	23.
AlHewiti A. Adherence to long-term therapies and beliefs about medications. Int J Family Med. 2014;2014: 479596.PubMedPubMedCentral


	24.
Alene M, Wiese MD, Angamo MT, Bajorek BV, Yesuf EA, Wabe NT. Adherence to medication for the treatment of psychosis: rates and risk factors in an Ethiopian population. BMC Clin Pharmacol. 2012;12(1):1–9.


	25.
World Health Organization. International Classification of Functioning, Disability, and Health: Children & Youth Version: ICF-CY. Geneva: World Health Organization; 2007.


	26.
DIN PCB. International classification of functioning, disability and health. 2001.


	27.
Moges S, Belete T, Mekonen T, Menberu M. Lifetime relapse and its associated factors among people with schizophrenia spectrum disorders who are on follow up at Comprehensive Specialized Hospitals in Amhara region, Ethiopia: a cross-sectional study. J Mental Health Syst. 2021;15(1):1–12.


	28.
Hugenholtz GW, Heerdink ER, Nolen WA, Egberts AC. Less medication switching after initial start with atypical antipsychotics. Eur Neuropsychopharmacol. 2004;14(1):1–5.PubMed


	29.
Yang M, Barner JC, Lawson KA, Rascati KL, Wilson JP, Crismon ML, et al. Antipsychotic medication utilization trends among Texas veterans: 1997–2002. Ann Pharmacother. 2008;42(9):1229–38.PubMed


	30.
Leslie DL, Rosenheck RA. From conventional to atypical antipsychotics and back: dynamic processes in the diffusion of new medications. Am J Psychiatry. 2002;159(9):1534–40.PubMed


	31.
Schneider AL. Switching antipsychotics in the treatment of schizophrenia: a two-year comp arison study of patient characteristics and psychiatric service use. Montreal: McGill University; 2006.


	32.
Tsutsumi C, Uchida H, Suzuki T, Watanabe K, Takeuchi H, Nakajima S, et al. The evolution of antipsychotic switch and polypharmacy in natural practice—a longitudinal perspective. Schizophr Res. 2011;130(1–3):40–6.PubMed


	33.
Eloff I, Esterhuysen W, Odayar K. Antipsychotic use in a resource-limited setting: Findings in an Eastern Cape psychiatric hospital. South African J Psychiatry. 2017;23:1093.


	34.
Ayano G. Journal of Neuropsychopharmacology & Mental Health. 2016.


	35.
Assefa N, Sié A, Wang D, Korte ML, Hemler EC, Abdullahi YY, et al. Reported barriers to healthcare access and service disruptions caused by COVID-19 in Burkina Faso Ethiopia, and Nigeria: a telephone survey. Am J Trop Med Hygiene. 2021;105(2):323.


	36.
Guerin PJ, Singh-Phulgenda S, Strub-Wourgaft N. The consequence of COVID-19 on the global supply of medical products: Why Indian generics matter for the world? F1000Research. 2020;9:255.


	37.
Bačar Bole C, Pišlar M, Šen M, Tavčar R, Mrhar A. Switching antipsychotics: results from 16-month non-interventional, prospective, observational clinical research of inpatients with schizophrenia spectrum disorders. Acta Pharm. 2017;67(1):99–112.


	38.
Weiden PJ, Aquila R, Dalheim L, Standard JM. Switching antipsychotic medications. J Clin Psychiatry. 1997;58(10):63–72.PubMed


	39.
Eloff I, Esterhuysen W, Odayar K. Antipsychotic use in a resource-limited setting: findings in an eastern cape psychiatric hospital. S Afr J Psychiatry. 2017;23:1093.


	40.
Roussidis A, Kalkavoura C, Dimelis D, Theodorou A, Ioannidou I, Mellos E, et al. Reasons and clinical outcomes of antipsychotic treatment switch in outpatients with schizophrenia in real-life clinical settings: the ETOS observational study. Ann Gen Psychiatry. 2013;12(1):1–7.


	41.
McEvoy JP, Meyer JM, Goff DC, Nasrallah HA, Davis SM, Sullivan L, et al. Prevalence of the metabolic syndrome in patients with schizophrenia: baseline results from the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) schizophrenia trial and comparison with national estimates from NHANES III. Schizophr Res. 2005;80(1):19–32.PubMed


	42.
De Nayer A, Windhager E, Irmansyah L, Larmo I, Lindenbauer B, Rittmannsberger H, et al. Efficacy and tolerability of quetiapine in patients with schizophrenia switched from other antipsychotics. Int J Psychiatry Clin Pract. 2003;7(1):59–66.PubMed


	43.
Burns T, Chabannes J, Demyttenaere K. Switching antipsychotic medications: general recommendations and switching to amisulpride. Curr Med Res Opin. 2002;18(4):201–8.PubMed


	44.
Ascher-Svanum H, Nyhuis AW, Faries DE, Kinon BJ, Baker RW, Shekhar A. Clinical, functional, and economic ramifications of early nonresponse to antipsychotics in the naturalistic treatment of schizophrenia. Schizophr Bull. 2008;34(6):1163–71.PubMed


	45.
Smelson DA, Tunis SL, Nyhuis AW, Faries DE, Kinon BJ, Ascher-Svanum HJ. Antipsychotic treatment discontinuation among individuals with schizophrenia and co-occurring substance use. J Clin Psychopharmacol. 2006;26(6):666–7.PubMed


	46.
Angermeyer MC, Kühn L, Goldstein JM. Gender and the course of schizophrenia: differences in treated outcomes. Schizophr Bull. 1990;16(2):293–307.PubMed


	47.
Lambert TJ. Switching antipsychotic therapy: what to expect and clinical strategies for improving therapeutic outcomes. J Clin Psychiatry. 2007;68(Suppl 6):10–3.PubMed


	48.
McEvoy JP, Scheifler PL, Frances AJ. Treatment of schizophrenia 1999. J Clin Psychiatry. 1999;60(11):4–80.


	49.
Kazadi N, Moosa M, Jeenah FJ. Factors associated with relapse in schizophrenia. S Afr J Psychiatry. 2008;14(2):52–62.


	50.
American Psychiatric Association D, Association AP. Diagnostic and statistical manual of mental disorders: DSM-5. Washington, DC: American psychiatric association; 2013.


	51.
Burns T, Fiander M, Audini B. A delphi approach to characterising’relapse’as used in UK clinical practice. Int J Soc Psychiatry. 2000;46(3):220–30.PubMed


	52.
Dammak MJW, R. Allen L, Mental Disorders-Theoretical, InTech EP. Treatment-resistant schizophrenia: prevalence and risk factors. 2013:1–22.


	53.
Sernyak MJ, Leslie D, Rosenheck R. Predictors of antipsychotic medication change. J Behav Health Serv Res. 2005;32(1):85–94.PubMed


	54.
Weinmann S, Janssen B, Gaebel W. Switching antipsychotics in inpatient schizophrenia care: predictors and outcomes. J Clin Psychiatry. 2004;65(8):1099–105.PubMed


	55.
Ayyagari R, Thomason D, Mu F, Philbin M, Carroll B. Association of antipsychotic treatment switching in patients with schizophrenia, bipolar, and major depressive disorders. J Med Econ. 2020;23(2):204–12.PubMed


	56.
Gianfrancesco FD, Rajagopalan K, Sajatovic M, Wang R. Treatment adherence among patients with schizophrenia treated with atypical and typical antipsychotics. Psychiatry Res. 2006;144(2–3):177–89.PubMed


	57.
Leucht S, Barnes TR, Kissling W, Engel RR, Correll C, Kane JM. Relapse prevention in schizophrenia with new-generation antipsychotics: a systematic review and exploratory meta-analysis of randomized, controlled trials. Am J Psychiatry. 2003;160(7):1209–22.PubMed


	58.
Linton D, Procyshyn RM, Elbe D, Lee LHN, Barr AM. A retrospective study of antipsychotic drug switching in a pediatric population. BMC Psychiatry. 2013;13(1):1–9.


	59.
Smidt CD, Haffmans J, Hoencamp E. Antipsychotics switching strategies in real life: a longitudinal study in clinical practice. Euro J Psychiatry. 2012;26(1):41–9.


	60.
Stroup TS, Gray N. Management of common adverse effects of antipsychotic medications. World Psychiatry. 2018;17(3):341–56.PubMedPubMedCentral




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Predictors of antipsychotics switching among ambulatory patients with schizophrenia in Ethiopia: a multicenter hospital-based cross-sectional study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





