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Abstract

Background: Risperidone, a second generation antipsychotics, used to treat many psychotic conditions is related with
obesity, hyperlipidemia, type 2 diabetes and hypertension.

Objective: To find out the metabolic effects of risperidone on patients with psychosis in a tertiary care hospital of
Myanmar

Method: A hospital based before and after observational study was done on 37 male patients with psychosis who were
treated with risperidone. Anthropometric parameters (weight, body mass index, waist hip ratio), clinical parameters
(systolic and diastolic blood pressure), biochemical parameters (fasting total cholesterol, fasting high density
lipoprotein, fasting low density lipoprotein, fasting triglyceride and fasting blood glucose) were determined before and
at one, two, three months of risperidone therapy.

Results: After three months of treatment with risperidone at doses ranging from 2 to 6 mg, there were significant
alterations in various anthropometric, clinical, and biochemical parameters among participants. Notably, there was a
marked increase in body weight from an average of 55.8 kg to 61.6 kg (p<0.001) and in BMI from 20.5 to 22.5 (p<0.001).
The waist-hip ratio rose from 0.84 to 0.89 (p<0.001), while systolic blood pressure increased from 119.7 to 125.7
(p=0.001) and diastolic blood pressure from 77.3 to 83.2 (p<0.001). Total cholesterol levels increased from an average
of 169.4 to 185.7 (p=0.027), and triglyceride levels increased from 127.2 to 170.7 (p=0.007). However, there were no
statistically significant changes observed in high-density lipoprotein, low-density lipoprotein, and fasting blood glucose
levels.

Conclusion: The results of the study underscore the metabolic effects associated with risperidone therapy,
necessitating vigilant monitoring by healthcare providers to manage potential adverse metabolic outcomes effectively.
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1. Introduction

According to the Myanmar Ministry of Health's 2020 Public Health Statistic Report, there has been a notable increase in
reported cases of mental disorders between 2016 and 2019. In 2019, the prevalence rates per 100,000 population were
330 for alcohol use disorder, 16 for anxiety disorder, 12 for mental retardation, 12 for psychosis, and 7 for depression
[1]. A 2020 study focusing on the Yangon Region found a mental distress prevalence of 18.0% among individuals aged
18-49, with women exhibiting a higher rate (21.2%) compared to men (14.9%) [2]. Psychotic disorders can manifest
across various age groups but are relatively rare before puberty and after the age of 45. The highest incidence occurs
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among late adolescents. Additionally, there is variation in the prevalence of psychotic disorders among different marital
status groups, with a higher occurrence observed among single males and divorced or separated females [3].

Second-generation antipsychotic medications, also known as atypical antipsychotics, are commonly prescribed to
manage psychotic conditions such as schizophrenia. They offer advantages over conventional antipsychotics by
reducing the risk of extrapyramidal side effects. However, some atypical antipsychotics have been associated with
significant drawbacks, including substantial weight gain and an elevated risk of dyslipidemia and type 2 diabetes
mellitus [4]. These metabolic issues, compounded by factors like smoking and unhealthy lifestyle habits, are
significantly more prevalent in individuals with psychosis compared to the general population, occurring between two
to five times more frequently [5].

Significant variations exist among antipsychotic medications regarding their metabolic side effects. Olanzapine,
clozapine and quetiapine are known for having the most adverse profiles in this regard, while aripiprazole, and
ziprasidone tend to have milder profiles [5-8]. Certain factors such as higher baseline weight, male gender, and non-
white ethnicity increase susceptibility to antipsychotic-induced metabolic changes, and improvements in
psychopathology may be associated with metabolic disturbance [8].

Risperidone, classified as an atypical antipsychotic, primarily achieves its therapeutic effects by blocking dopamine D2
and serotonin 5-HT2A receptors. By doing so, it inhibits excessive dopaminergic activity in mesolimbic pathways,
thereby alleviating positive symptoms of schizophrenia. However, risperidone is also known for its metabolic side
effects, such as weight gain, dyslipidemia, and an elevated risk of developing type 2 diabetes mellitus. These metabolic
effects are thought to stem from risperidone's affinity for histamine H1 and alpha-1 adrenergic receptors, which can
result in increased appetite and reduced insulin sensitivity [9, 10]. To mitigate these risks, careful monitoring of
metabolic parameters and lifestyle interventions are essential. By closely monitoring patients and implementing
appropriate lifestyle modifications, healthcare providers can help minimize the metabolic complications associated
with risperidone treatment [7, 9, 11, 12].

This study aimed to measure anthropometric, blood pressure and biochemical parameters of the psychotic patients
within three months of risperidone therapy, and to study the metabolic effects of risperidone therapy in patients with
psychosis attending to No (1) Defence Services General Hospital (1000-Bedded), Mingalardon, Yangon, Myanmar.

2. Materials and Methods

A hospital based before and after observational study was done on patients with psychosis from Psychiatric Ward and
Out Patients Department of No (1) Defence Services General Hospital (1000-Bedded), Mingalardon, Yangon, Myanmar.
Patients aged between 18-55 who were newly diagnosed with psychosis by consultant psychiatrist and were scheduled
to treat with risperidone (2-6) mg were recruited following informed consent. The patients with high blood pressure
(>160/90 mmHg), already diagnosed with diabetes, taking lipid lowering drugs, pregnant women and lactation mothers
were excluded from the study. The study was conducted from March 2019 to August 2020.

Thirty-seven male patients participated in this study. After taking informed consent, before starting risperidone
therapy, screening of the patients was done by history taking, clinical examinations (Blood Pressure (BP), weight, height,
Waist Circumference (WC), Hip Circumference (HC), Waist-Hip Ratio (WHR)) and laboratory examinations (fasting total
cholesterol, high density lipoprotein (HDL), low density lipoprotein (LDL), triglyceride and glucose). Anthropometric
parameters (body weight, height, waist-hip circumference, BMI), blood pressure and biochemical parameters (fasting
blood glucose (FBG)) were assessed at four different time points: time zero (T0) referring to the measurements before
starting risperidone therapy, one month (T1), two months (T2) and three months (T3) of risperidone therapy.
Biochemical parameters (fasting total cholesterol, HDL, LDL, triglyceride) were assessed before risperidone therapy
(T0) and after three months (T3) of risperidone therapy.

Measuring body weight, height, WC, HC and WHR were done according to WHO guidelines by using measuring tape and
balance. Calculation of the BMI was done by using Healthy Weight Guide BMI calculator. To calculate the BMI, the weight
in kilogram was divided by the height in meters then divided the answer by the height again. Systolic and diastolic blood
pressure were measured by using sphygmomanometer and stethoscope. For investigation of fasting lipid profile, after
8 hours of fasting, 3 mL of venous blood was collected under aseptic condition in K3 EDTA tube and lipid profiles were
analyzed by Cobas C311 auto analyzer in Pathology Department of Defence Services Liver Hospital, Yangon. Measuring
fasting blood glucose was done by taking blood sample from the tip of finger of the patient, and reading by glucometer
and test strips naming Thada, TaiDoc Technology Corporation, Taiwan.
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The data were collected in proforma and analyzed by using SPSS software version 22.0. P value < 0.05 was used to
indicate statistical significance. The study was approved by the Academic Board of Post-graduate Studies
(Pharmacology) of Defence Services Medical Academy, Yangon, Myanmar.

3. Results

The study involved thirty-seven male patients diagnosed with schizophrenia (n = 10), mood disorders (n = 15), or
bipolar disorder with psychotic features (n = 12), who were treated with risperidone at doses averaging 3.4 mg for a
duration of three months at the Psychiatric ward and Out Patients Department of No (1) Defence Services General
Hospital (1000-Bedded), Mingalardon, Yangon, Myanmar. The mean age of the participants was 32.1 years. Baseline
assessments revealed that 16% of patients had high lipid profiles, while 51% had elevated fasting blood glucose levels,
classified as prediabetes. However, all these patients had haemoglobin A1C levels below 6.5%, indicating prediabetic
status. Baseline anthropometric, clinical, and biochemical parameters were described in Table 1.

Table 1 Distribution of baseline anthropometric, clinical and biochemical parameters of study populations

Parameter Frequency (n=37) | Percent (%)
BMI

Under weight 9 24.3
Normal 27 73
Overweight 1 2.7
WHR

Moderate risk 35 95
High risk 2 5
Total cholesterol

Normal 31 83.8
High 6 16.2
Triglyceride

Normal 31 83.8
High 6 16.2
HDL

Normal 37 100
High Nil

LDL

Normal 32 86.5
High 5 13.5
Fasting Blood Glucose

Normal 18 48.6
High 19 51.4

Throughout the study period, there were progressive increases observed in mean body weight, BMI, waist-hip ratio,
systolic and diastolic blood pressure, and fasting blood glucose levels at 1 month, 2 months, and 3 months of risperidone
therapy. Specifically, the mean body weight increased from 55.8 + 6.1 kg at baseline (T0) to 61.6 + 6.3 kg after 3 months
(T3), representing a 10.4% increase, which was statistically significant (p < 0.001). Similarly, BMI increased from 20.5
+ 2.3 kg/m2 at baseline to 22.5 + 2.1 kg/m? at 3 months, indicating a 9.8% increase, which was also statistically
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significant (p < 0.001). Waist-hip ratio increased from 0.84 + 0.03 to 0.9 + 0.03 (5.9% increase, p < 0.001), while systolic
and diastolic blood pressure showed respective increases from 119.7 + 6 mmHg to 125.7 + 8 mmHg (5.1% increase,
p=0.001) and from 77.3 + 4.5 mmHg to 83.2 + 5.8 mmHg (7.6% increase, p < 0.001). (Table 2 and 3)

Regarding biochemical parameters, fasting total cholesterol levels increased from 169.4 + 31.6 mg/dL at baseline to
185.7 + 30.5 mg/dL at 3 months (9.6% increase, p < 0.027), and fasting triglyceride levels increased from 127.2 + 59.0
mg/dL to 170.7 + 74.4 mg/dL (34.2% increase, p < 0.007). However, changes in high-density lipoprotein (HDL), low-
density lipoprotein (LDL), and fasting blood glucose levels were not statistically significant. (Table 3)

Table 2 Anthropometric and biochemical parameters before, after 1 month, 2 months and 3 months of risperidone
therapy

Parameters | TO T1 T2 T3 P Value
Mean+SD | Mean+SD | Mean+SD | MeantSD

Weight(kg) 55.846.1 | 57.71+6.6 59.61+6.5 61.6+6.7 0.001
BMI (kg/m?) | 20.5+2.3 | 21.1+2.3 21.742.3 22.5+2.1 0.002
WHR 0.84+0.03 | 0.86+0.03 | 0.88+£0.03 | 0.89+0.03 | <0.001
SBP (mmHg) | 119.7+6 121.347.5 | 122.5420.2 | 125.748 0.179
DBP (mm Hg) | 77.3+4.5 | 7945.1 81.1+5.7 83.2+5.8 <0.001
FBG (mg/dL) | 119428.2 | 116.6+23.4 | 123.8426.2 | 133.1+43.6 | 0.114

Table 3 Changes of anthropometric, clinical and biochemical parameters before and after 3 months of risperidone
therapy

Parameters TO T3 % changes | P value
Mean = SD | Mean + SD

Weight (kg) 55.8+6.1 61.61+6.7 10.4 <0.001
BMI (kg/m? 20.5+2.3 22.5+21 9.8 <0.001
WHR 0.84+0.03 | 0.89+0.03 | 5.9 <0.001
SBP (mm Hg) 119.7+6 125.748 5.1 0.001
DBP (mm Hg) 77.3+4.5 83.2+5.8 7.6 <0.001
FBG (mg/dL) 119+428.2 133.1+43.6 | 11.8 0.102
Total Cholesterol (mg/dL) | 169.4+31.6 | 185.7+30.5 | 9.6 0.027
Triglyceride (mg/dL) 127.2459 170.7+74.4 | 34.2 0.007
HDL (mg/dL) 43.5+11.6 | 4424145 | 1.6 0.825
LDL (mg/dL) 102.1+29.4 | 105.5+26 33 0.590

4. Discussion

Antipsychotic medications, such as risperidone, are crucial in the treatment of various psychotic disorders, including
schizophrenia. However, these drugs often come with significant adverse effects, notably dyslipidemia and weight gain,
which can be intolerable for many patients. Therefore, it is imperative to prioritize prevention, early detection, and
treatment of these metabolic side effects to ensure the safe and effective use of risperidone therapy [4, 7, 8, 13, 14].
Therefore, the metabolic effects of risperidone were studied in patients with psychosis at psychiatric ward of No (1)
DSGH (1000-bedded), Mingalardon for three months duration. The sample size in this study is small (n=37) and the
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duration of the risperidone therapy is only three months. However, the metabolic effects of risperidone in short-term
treatment had been detected in this study.

In a study by Nanotkar et al. [15], it was reported that the mean weight gain after two to six months of using risperidone
was notably higher, with a mean weight gain of 1.75 kg. Similarly, Nagaraj and Madalageri [6] found that patients
exhibited a mean weight gain of 2.67 kg within one year of risperidone use. In contrast, the present study observed a
mean weight gain of 5.8 kg after three months of risperidone use, which exceeded the findings of the aforementioned
studies. The primary mechanism of action of antipsychotic agents involves antagonism of serotonin (5HT:C) receptors
and dopamine (D2) receptors, leading to increased appetite and subsequent weight gain [16].

The findings regarding BMI in this study slightly surpassed those documented in previous research [6, 15]. Throughout
the present study, both body weight and BMI demonstrated incremental rises from baseline to one month, two months,
and three months following initiation of risperidone therapy. Although establishing a direct correlation between weight
gain or BMI and risperidone dosage is not definitive, it seems that the duration of risperidone treatment in the present
study contributed to the gradual escalation in weight and BMI among participants.

The study observed a significant increase in the mean WHR from 0.84 at baseline (T0) to 0.89 at three months (T3),
representing a 5.9% increase. This noteworthy elevation in WHR over the three-months monitoring period indicates
the development of central obesity among individual patients. Central obesity, characterized by increased fat
accumulation around the abdominal area, is associated with a higher risk of developing ischemic heart disease.
According to a study in America, there was a low association between obesity and myocardial infarction rates, a
moderate association with stroke rates and a strong association with high blood pressure rates [17]. The findings of the
study revealed significant increases in both mean SBP and DBP following three months of risperidone therapy. This
implies a heightened risk of hypertension associated with the use of risperidone. Furthermore, the mean FBG level
exhibited a rise at the three-month mark post-risperidone treatment, although this change did not reach statistical
significance. It's noteworthy that while some patients demonstrated above-normal blood glucose levels at baseline,
none were diagnosed with diabetes after the three-month therapy period in this study. In the study by Nagaraj and
Madalageri, FBG increased from 97.7 mg/dL to 105.27 at 6 month and 110.13 at one year of risperidone treatment [6].
When the patients were given antipsychotic medication including risperidone, both fasting and postprandial blood
glucose showed a continuous increasing trend on follow up according to another study [18].

In this study, significant increases were observed in the mean levels of total cholesterol and triglycerides following
risperidone therapy for three months. However, the mean levels of LDL and HDL did not show statistical significance. A
study by Nagaraj and Madalageri observed a significant rise in LDL and fall in HDL at the end of one year [6]. In the
findings of another study, there was no significant changes in triglycerides and HDL values [15]. The mean fasting
triglyceride levels in the patient cohort in this study significantly increased after three months of risperidone therapy.
In the current study, the observed hypertriglyceridemia could be linked to several factors, including a refractory
response to risperidone treatment and increased appetite. However, it is important to note that dietary habits were not
investigated in this study, which could have contributed to the observed metabolic changes. Hypertriglyceridemia is a
common form of dyslipidemia and is often associated with an increased risk of premature coronary artery disease [19].
Notably, the mean levels of HDL, LDL, and FBG did not exhibit statistically significant changes within the study period.

Accordingly in the present study, patients treated with risperidone might have the increase risk for the comorbidities
like obesity, diabetes, dyslipidemia and hence periodic monitoring for metabolic abnormalities is required.

5. Conclusion

Risperidone has adverse effects including weight gain, higher BM], increased WHR, FBG, and fasting lipids profile. It will
be beneficial if the metabolic effects of risperidone in patients with psychosis receiving risperidone are early detected
and treated accordingly.
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Informed consent was obtained from guardians of all individual participants included in the study as the participants
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