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Introduction

Schizophrenia is one of the mental disorders
with major problematic issues, both psychologically and
socially. It is now well established that people with serious
mental illness, including schizophrenia, have excess
morbidity and mortality, leading to a reduced life span of
20-25 years compared with the rest of the population [1].
The increased mortality is largely attributable to physical
illness, including metabolic abnormalities, rather than
factors that are directly associated with psychiatric illness
such as suicide or homicide [2]. Metabolic syndrome
occurs in one in three patients and diabetes in one in five
patients [3]. People with schizophrenia have an increased
risk of diabetes and other metabolic abnormalities. A
renewed interest in this phenomenon has been sparked
by the adverse metabolic effects of antipsychotic
medications used in the treatment of schizophrenia.

Abstract

BACKGROUND: Schizophrenia is one of the mental disorders with many problematic issues, both psychologically
and socially. This disease requires provision of long-term antipsychotic therapy, hence could rise other potential
health problems. Antipsychotic treatment can cause serious glucometabolic side effects, including type 2 diabetes
and hyperglycemic emergency. Recent attention has also been focused on antipsychotic-induced hyperglycemic
emergencies experienced by new users of typical and atypical antipsychotic. Patients treated with atypical
antipsychotic drugs have ~10 times higher risk in developing hyperglycemic emergencies. In our preliminary
study, hyperglycemia condition in new patients occurs in four in seven patients who received typical and atypical
antipsychotics. This condition is often overlooked and is not routinely evaluated. Moreover, it can develop into
diabetes and increase the risk of morbidity and mortality in schizophrenia patients.

AIM: In this study, we would like to determine the acute effects of metabolic (hyperglycemia) in patients treated with
antipsychotic (risperidone and haloperidol).

METHODS: Measurement of blood sugar levels was performed in groups treated with haloperidol (n = 15) and treated with
risperidone (n = 15). Plasma samples were taken at the beginning of treatment, in week IV, and in week VIII. The measurement
of glucose levels was performed after meal and in the early morning before breakfast (fasting blood glucose level 8 h).

RESULTS: The blood sugar level after meals were significantly higher in the risperidone group compared to the
haloperidol group (p < 0.001) after IV and VIl weeks. Meanwhile, the fasting blood sugar level was significantly
higher in the risperidone group compared to the haloperidol group after VIII weeks of treatment (p < 0.001).

CONCLUSIONS: Both antipsychotics can cause an increase in blood sugar levels. Treatment with risperidone
significantly increased the blood sugar levels compared to treatment with haloperidol. Measurement of blood sugar
level is needed to monitor the metabolic effect of antipsychotic, especially in patients treated with risperidone. It is
necessary to have dietary regulation and physical activities to prevent undesired metabolic side effects.

first-generation antipsychotics (typical) and second-
generation antipsychotics (atypical). Several studies
have reported abnormal glucose metabolism during
antipsychotic drug (APD) treatment. Antipsychotics caused
37% prediabetes and 10% diabetes [4]. Meanwhile, in
animal study [5] reported that risperidone and haloperidol
also caused significant increases in fasting glucose
and/or insulin levels at the high dose, 60 min post-drug
administration. In this study, we would like to determine
the acute effects of metabolic (hyperglycemia) in patients
treated with antipsychotic, haloperidol, and risperidone.

In the preliminary study, hyperglycemia
condition in new patients occurs in four in seven patients
who received typical and atypical antipsychotics. Recent
attention has also been focused on antipsychotic-
induced hyperglycemic emergencies experienced by
new users of typical and atypical antipsychotic. Patients
treated with atypical APDs have ~10 times higher risk
in developing hyperglycemic emergencies [6]. In this

Antipsychotics with their potent dopamine study, we would like to determine the acute effects
antagonist properties are most often used to treat of metabolic (hyperglycemia) in patients treated with
schizophrenia. Antipsychotics are categorized as  antipsychotic (risperidone and haloperidol).
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Methods

This research is a cohort prospective study, it
was conducted in the psychiatry ward of the Special
Regional Hospital of South Sulawesi Province
in Makassar, from January to March 2019. The
ethical approval was granted by the hospital and by
Hasanuddin University. The samples were patients who
were diagnosed with schizophrenia (295.) according
to the Diagnostic and Statistical Manual of Mental
Disorders fifth edition (DSM V). Informed consent was
obtained from each sample, the consent given by the
closest family member or guardian to patients who
were considered unable to participate.

Subject

A total of 30 subjects who met the inclusion
criteria were collected for this study. The inclusion criteria
were: Age between 18 and 50 years old, diagnosis of
schizophrenia by DSM V. All therapy are carried out
by the psychiatric in charge of the ward. Meanwhile,
the exclusion criteria: Subject with medical conditions
that could confound glucose-regulatory assessments,
including history of diabetes mellitus and other organic
mental disorder, and subjects with a body mass index
(BMI) above normal (for women: 17-23 kg/m” and for
men: 18-25 kg/m?).

In this study, we divided the subjects into two
groups. The first group (n = 15) was schizophrenic
patients who used haloperidol at therapeutic dose
5-15 mg. Moreover, the second group (n = 15) was
schizophrenic patients who used risperidone at
therapeutic doses 2—6 mg. All subjects were examined
for blood sugar level after meals and fasting blood sugar
at the beginning of treatment, week IV, and week VIII.

Assessment

In this study, there were 2 measurements of
blood sugar carried out on the subject. The first was
the measurement of blood sugar after meal and the
second one was the measurement of blood sugar
after 8 h fasting before breakfast. The 8 h of fasting
was to ensure that the results were not affected by
the consumption of the last meal. The results of blood
sugar levels are interpreted according to the criteria of
the American Diabetic Association [7].

Statistical analysis

Comparison between blood sugar levels after
meal and fasting blood sugar levels were analyzed by
Mann-Whitney test. To determine changes in blood
sugar levels after meal and fasting blood sugar levels
after 4 and 8 weeks of treatment in both groups were

analyzed by Wilcoxon, Marked Rank. Data analysis
was performed using SPSS version 22. Statistical
significance level was defined as a p < 0.05.

Results

This study was performed to determine changes
in glucose blood level during antipsychotics treatment
in schizophrenia patients. A total of 30 samples who
met the inclusion criteria were selected.

Demographic characteristics of subjects were
revealed and compared in Table 1. The schizophrenia
group included a total of 30 (13 males and 17 females).
The presentation of subjects with 17—40 years old was
significantly higher. Most of the samples were patients
who had been out of the drug for more than 3 months,
and the highest duration of illness period was 1-5 years.

Table 1: Sociodemographic characteristics of the subjects

Patients characteristics n=30 Percentage
Age

17-40 years old 19 63.3

40-50 years old 1 36.7
Gender

Male 13 43.3

Female 17 56.7
Marital status

Married 22 73.3

Currently Single 8 26.6
Occupation

Employed 13 43.3

Unemployed 17 56.6
Drop out medicine for at least 3 months 22 73.3

New patients 8 26.7
Durration of illness (years)

<1 8 26.7

1-5 13 433

Table 2 shows that there was a significant
increase in the risperidone group based on examination
of fasting blood sugar level collected data at week VIII
compared to week IV, with p (<0.001), and similarly
with the haloperidol group. Statistically, risperidone
increases fasting blood sugar level compared with
haloperidol.

Table 2: Blood level sugar after meal

Group Variable n Mean SD % p
Haloperidol Beginning treatment 15 84.7 2,5 2.8(3.3) 0.001
Week IV 15 87.5 2.3
Beginning treatment 15 84.7 2,5 6.1(7.2) 0.001
Week VIII 15 90.8 20
Week IV 15 87.5 23 3.3(3.8) 0.001
Week VIII 15 90.8 2.0
Risperidon Beginning treatment 15 87.5 2.7 3.0 (3.4) 0.002
Week IV 15 90.5 1.6
Beginning treatment 15 87.5 2.7 13.4 (15.2) 0.001
Week VIII 15 100.9 3.4
Week IV 15 90.5 1.6 10.4 (11.4) 0.001
Week VIII 15 100.9 3.4

Table 3 shows that there was a significant
increase in the risperidone group based on examination
of blood sugar level after meal collected data at week VIII
compared to week IV, with p (<0.001), and similarly
with the haloperidol group. Statistically, risperidone
increases blood sugar level after meal compared with
haloperidol.
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Table 3: Fasting blood level sugar

Group Variable n Mean SD % p
Haloperidol Beginning treatment 15 83 2,9 3.3 (4.0) 0.001
Week IV 15 86.3 27
Beginning treatment 15 83 29 5.7 (6.9) 0.001
Week VIII 15 88.7 23
Week IV 15 86.3 27 2.4(2.8) 0.002
Week VIII 15 88.7 23
Risperidon Beginning treatment 15 83.7 2,4 3.0 (3.6) 0.001
Week IV 15 86.7 22
Beginning treatment 15 83.7 2,7 15.6 (18.7) 0.001
Week VIII 15 99.3 34
Week IV 15 86.7 22 12.6 (14.5) 0.001
Week VIII 15 99.3 3.4

Figure 1 shows there was a significant increase
in blood sugar levels after meal in the risperidone
group compared to the haloperidol group which was
87.5 compared to 84.7 (p < 0.001). Week IV was
significantly higher in the risperidone group than in the
haloperidol group, which was 90.5 compared to 87.5
(p < 0.001). Week VIl was significantly higher in the
risperidone group than in the haloperidol group, which
was (p < 0.001).

100 09—

90 | -
! 8.7y
: o
86.
84 55 %7

Beginning of treatment

Glucose Blood Level (mg)
©
N

Week IV Week VII

#Risperidone N=15 mHaloperidol N=15

Figure 1: Fasting blood sugar level

Figure 2 shows there was a significant
increase in fasting blood sugar levels at week VIl in the
risperidone group compared to the haloperidol group
which was 99.3 compared to 88.7 (p < 0.001).
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Figure 2: Blood level sugar after meal

Discussion

The main finding of the study was that
risperidone treatment increased the blood sugar level
significantly compared to haloperidol after 8 weeks. To
the best of our knowledge, there is no such study in
literature from this region (Special Regional Hospital of
South Sulawesi Province, in Makassar) before.

Blood sugar levels showed a significant
increase at week IV and week VIII in both of haloperidol
and risperidone group. The results of blood sugar levels
are interpreted according to the criteria of the American
Diabetic Association.

This is consistent with the research conducted
by Wani in 2015 [8]. Understanding the mechanisms
for antipsychotics-induced diabetes should be helpful
in the prevention and treatment of these side effects
and thus improve the clinical outcomes of antipsychotic
treatment. Antipsychotic-induced diabetes could be
mediated by multiple mechanisms: (1) Antipsychotic
can inhibit the insulin signaling pathway in the target
cells such as muscle cells, hepatocytes, and adipocytes
to cause insulin resistance [9], [10] (2) antipsychotic-
induced obesity can result in high levels of free fatty
acids and inflammation, which can also cause insulin
resistance [11], [12], [13] and (3) antipsychotic can
cause direct damage to 3-cells, leading to dysfunction
and apoptosis of B-cells. A recent theory considers
that both B-cell damage and insulin resistance are
necessary factors for the development of diabetes. In
high-fat-diet-induced diabetes, the compensatory ability
of B-cells is gradually damaged, while antipsychotic
causes direct B-cell damage, accounting for the severe
form of antipsychotic-induced diabetes. Based on these
mechanisms, effective prevention of antipsychotic-
induced diabetes may need an integrated approach
to combat various effects of antipsychotic on multiple
pathway [14], [15].

Interestingly, we found that the risperidone
group showed a significant increase of blood sugar
level compared to the haloperidol group after 8 weeks.
Some previous studies found that in most patients,
hyperglycemia occurs within 3 months after the start of
risperidone therapy, with relatively higher amounts [16].

Asweknow, risperidone causesinsulinresistance
through obesity. Risperidone is an antipsychotics that
blocks receptors 5-HT2C, histamine H1, and D2 receptors
resulting in a decrease in proopiomelanocortin
anorexigenic and an increase in NPY production, leading
toincreased appetite [17], [18], [19]. Thus, our observation
that risperidone induces more glucose dysregulation than
haloperidol (typical antipsychotics) may be explained by
differential receptor occupancy.

However, because there is more evidence of
the effects of hyperglycemia, as evidenced by our study,
prescription choices now must be based on assessing the
efficacy of each drug and its potential to cause movement
disorders or metabolic side effects. Psychiatrists, primary
care doctors, and other mental health professionals
must know well about glucose dysregulation associated
with antipsychotics. Before starting treatment with
antipsychotic agents, especially risperidone, it is very
important to check the family history of type 2 diabetes
mellitus, obtain basic body weight/BMI, plasma glucose
levels, and lipid profiles. Weight/BMI must be monitored
at each visit; plasma glucose levels should be checked
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at 8 weeks follow-up, according to our observations.
Schizophrenia patients who are most often potential
diabetics are associated with risk factors such as lifestyle,
smoking habits, and poor nutrition. Such patients should
be encouraged to take a low carbohydrate and high
protein diet with lots of vegetables. They are also advised
to do physical activity for at least 30 min, 3 times a week.
If the patients have high fasting blood sugar that leads
to diabetes mellitus type 2 diagnosis, we suggested to
change the antipsychotics to another antipsychotic
agent that has more minimal metabolic effects with an
equivalent dose.

Conclusions
Thus, we conclude that antipsychotic
treatment (haloperidol and risperidone) can be

associated with adverse effects on glucose regulation
in 4 weeks based on blood sugar level after meal
data and in 8 weeks based on fasting blood sugar
examination data.

In the previous study, the researchers
measured fasting blood sugar at the beginning of
treatment, weeks 6 and week 14. Where in the first
6 weeks, there were dysregulated blood sugar levels
induced by antipsychotics (olanzapine, risperidone,
haloperidol, and aripiprazole). Hence, in this study, the
researchers tried to examined blood sugar levels early
and periodically within 4 weeks—8 weeks.

Timely blood glucose monitoring and advice
on a healthy lifestyle can reduce the risk of glucose
dysregulation triggered by antipsychotics.
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