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Abstract 
Objectives: To evaluate the potential association between antipsychotics (Olanzapine, Risperidone and Haloperidol), serum 

glucose level and serum cholesterol level in schizophrenic patients.  

Introduction: Schizophrenia is quite prevalent and has high rate of chronicity and morbidity. Newer atypical antipsychotic drugs 

were developed in response to limitations such as lack of efficacy and side effects associated with older (conventional) agents. 

However, significant hyperglycemia, dyslipidemia and weight gain have been reported with the use of newer atypical 

antipsychotics.  

Materials and Methods: This was an observational prospective study. Total 75 schizophrenic patients were divided in three 

groups according to treatment allocated (group I- olanzapine, group II- risperidone, group III haloperidol) comprising of 25 

patients in each group. Blood sample was collected when patient came to hospital for the first time before starting the treatment 

and 6 weeks after treatment, then again 6 months after treatment, fasting serum glucose and cholesterol levels were estimated by 

enzymatic procedure. Simultaneously body weight was also measured.  

Results: In this study majority of patients were male-73.33% with mean age of 30.76 years. There were significant increase in 

serum glucose levels and serum cholesterol level, after 6 weeks and 6 months of treatment (t=3.11 p<0.01, t = 4.32 p <0.001 

respectively) and (t = 1.98 p<0.05.  

t=3.65 p < 0.001 respectively), In Group I (Olanzapine treated patients). Body weight was also significantly increased (t=3.11, 

p<0.001).There were no significant increase in serum glucose levels, serum cholesterol levels and body weights in Group II 

(Risperidone treated group) and Group III (Haloperidol treated group). 

Conclusion: Olanzapine was associated with increased risk of glucose intolerance, dyslipidemia and weight gain. 
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Introduction 
Schizophrenia is a heterogeneous syndrome 

characterized by perturbations of language, perception, 

thinking, social activity, affect and volition. Patient may 

present with positive symptoms (such as conceptual 

disorganization, delusions and hallucinations) or 

negative symptoms (loss of function, anhedonia, 

decreased emotional expression, impaired 

concentration, and diminished social Engagement). 

Schizophrenia is quite prevalent and has high rate of 

chronicity and morbidity. Chlorpromazine and other 

typical antipsychotics such as Haloperidol, 

Fluphenazine, Trifluphenazine, hioridazine, Molindone, 

and a Loxapine were introduced to treat schizophrenia. 

These drugs are dopamine D2 receptor antagonist and 

effective in treating the positive symptoms of 

schizophrenia, they are usually less effective against the 

negative symptoms. Furthermore, their antagonist 

activity at dopamine D2 receptor is associated with 

significant side effects including EPS (extrapyramidal 

symptoms), tardive dyskinesia and hyperprolactinemia. 

Conventional antipsychotic drugs also block other 

receptor sites to varying degrees (e.g. Histaminic, 

Adrenergic, and Muscarinic).1 Action of drug on these 

receptors results in adverse effects; such a high 

incidence of side effects may affect compliance with 

these medications. 

Newer atypical antipsychotic drugs2-were 

developed in response to limitations such as lack of 

efficacy and side effects associated with older 

(conventional) agents these are Clozapine, Olanzapine, 

Risperidone, Quetiapine, Ziprasidone and Aripiprazole. 

Unlike the older, conventional antipsychotic agents, 

atypical antipsychotic drugs not only improve the 

positive symptoms of schizophrenia, but may also have 

greater efficacy in improving the negative symptoms. 

Also, most atypical agents appear to have a lower 

propensity to cause EPS and serum prolactin level 

elevations. However, atypical antipsychotics were 

associated with other side effects like substantial weight 

gain, hyperglycemia, cholesterol level elevation, and 

QT interval prolongation.3 

Hyperglycemia in the context of treatment with 

atypical antipsychotic medications has been 

documented in several series of uncontrolled case 

reports, and Clozapine and Olanzapine have been 

implicated more frequently than Risperidone.4,5 

Complicating this issue is the observation that the 

patients with schizophrenia are more likely to develop 

DM than the general population, regardless of 

antipsychotic use.6 Significant elevations in 

Triglyceride & Cholesterol levels have also been 

reported in association with atypical antipsychotic 

treatment.7-9 These adverse effects associated with 



Ajay Kumar Halwai et al.  Study of serum glucose and cholesterol level… 

Indian Journal of Pharmacy and Pharmacology, July-September, 2018;5(3):146-152 147 

second-generation antipsychotics are also part of the 

metabolic syndrome, which has been associated with 

higher morbidity and mortality from cardiovascular 

disorders than its individual component.  

Therefore, the objective of this study was to 

evaluate the potential association between 

antipsychotics (Olanzapine, Risperidone and 

Haloperidol), serum glucose level and serum 

cholesterol level by Prospective trial in 75 patients with 

schizophrenia. Effect on weight gain was also 

evaluated.  

 

Materials and Methods 
This was a hospital based observational 

prospective study. Total 75 schizophrenic patients from 

psychiatry OPD/Ward, during September 2008 to 

November 2009 were included according to inclusion 

and exclusion criteria. The diagnosis of these patients 

were reviewed and confirmed by two consultant 

Psychiatrist according to ICD-10 criteria. These 

Schizophrenic patients were divided into three groups 

according to treatment allocated (Group-I Olanzapine, 

Group-II Risperidone, Group-III Haloperidol) 

comprising of 25 patients in each group. These patients 

were followed up for 6 month. Each patient selected for 

this study was given a self-designed pro-forma for 

general information and socioeconomic status. All 

patient of this group were matched for age, sex, 

education and socio-economic status. Written informed 

consent were obtained from each patient. Study was 

conducted in Department of Pharmacology, Department 

of Biochemistry, Department of Psychiatry, in Pt. 

J.N.M Medical College & associated Dr. B.R.A.M. 

Hospital Raipur (C.G.) the selection criteria for 

inclusion of the patient in the study were; 

 

Inclusion Criteria 

1.  All the new & old patients (who are not on any 

treatment) of either sex fulfilling the diagnostic 

criteria as per ICD -10 for schizophrenia10 or 

schizo-affective disorder were taken in the study.  

2.  Age group 18-50 years.  

 

Exclusion Criteria:-  

1.  Psychotic patient who are taking any antipsychotic 

drug treatment in the last one month.  

2.  If the subject is women who is pregnant or breast 

feeding or at risk of pregnancy during therapy.  

3.  Chronic physical illness, Organic brain syndrome, 

Substance dependence.  

4.  Any other co-morbid medical illness (Diabetes, 

Hypertension).  

5.  Patient taking Diabetogenic drugs (Thiazide, 

Diuretic and Steroids).  

6. If the patients suffering from hepatic, renal, 

metabolic or neurological disorder (Parkinsonism 

or movement disorder).  

7. Uncooperative patients.  

8.  Age group below 18 years & above 50 years  

9. Patient with family history of diabetes.  

 

Drug Doses and Schedule 

Patients of Group I were given Olanzapine in dose 

of 5-20 mg once a day schedule, patients of Group II 

were given Risperidone in dose of 2-10 mg once a day 

schedule, patients of Group III were given Haloperidol 

in dose of 10-40 mg once a day schedule. Doses were 

adjusted according to response and undesirable side 

effects. 

 

Procedure & Schedule 

Blood sample were collected at the starting of the 

treatment and 6 weeks after treatment and 6 months 

after treatment. 3 ml i.e. blood is taken in plane vial by 

disposable syringe. These blood samples were allowed 

to clot then serum was separated from clotted blood 

sample. Serum glucose level and serum cholesterol 

level were estimated by enzymatic procedure. Body 

weight were also measured by weighing machine. 

Statistics  

Sampling Method: Quota sampling 

Analysis of result 

Arithmetic mean and standard deviation were 

calculated. Paired t-test were conducted and p-value 

were obtained.  

 

Results 
Total 75 patient were included in this study. Age 

wise distribution of patients in present study is shown 

in Fig. 2. Out of 75 patients, 37.33% were in the age 

group of 18-26 years, 34.67% cases in the age group of 

27-35 years, 24% patients in the age group of 36-44 

years and 4% patients in the 45-52 years. Overall mean 

age of present study was 30.76 years. Sex wise 

distribution of patients in present study is as shown in 

Fig. 3. Majority of the patients in this study were male 

(73.33%). 

Change in glucose level after 6 week and 6 month 

of treatment is shown in table 1 & 2 respectively. 

significant change in fasting serum glucose after 6 week 

and 6 month of treatment in olanzapine treated group 

was observed (t = 3.11, p = < 0.01,t = 4.32, p = < 0.001 

respectively). No significant change in fasting serum 

glucose levels is observed in Risperidone and 

Haloperidol treated group.  

Change in serum cholesterol level are as shown in 

Table 3 & 4, It was observed that there was a 

statistically significant increase in fasting cholesterol 

levels, after 6 week and 6 months interval in 

Olanzapine treated group [t=1.98 p<0.05, t=3.65 

p<0.001] respectively. No statistically significant 

changes in fasting serum cholesterol level is observed 

with Risperidone treated group and Haloperidol treated 

group. 

(Table 5) & (Table 6) is showing change in body 

weight 6 week and 6 month after treatment respectively 
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.no significant change in Body weight in Olanzapine, 

Risperidone and Haloperidol treated group after 6 

weeks of treatment was observed. There was significant 

change in body weight in Olanzapine treated group 

after six months of treatment (t = 3.11, p < 0.01). No 

significant change in body weight in Risperidone and 

Haloperidol treated group. Mean increase in body 

weight in Olanzapine teated group, Risperidone teated 

group and in Haloperidol teated group after 6 months 

was 6.61 ± 3.33 kg, 2.53 ± 1.95 kg and 1.75 ± 0.47 kg 

respectively. 

 

  
 Fig. 1: Division of patient 

 

 
Fig. 2: Age wise distribution of patients 
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Fig. 3: Sex wise distribution of patients 

 

Table 1: Change in fasting serum glucose levels of 75 patients of schizophrenia after 6 weeks of treatment 

with three antipsychotic medications 

Medications Base Line 6 weeks   

 Serum Glucose 

Level (mg/dl) 

Serum Glucose Level 

(mg/dl) 

Change from 

Baseline 

Analysis 

 No Mean SD No Mean SD Mean SD t p 

 Olanzapine 25 86.64 8.82 25 94.58 8.9 7.08 9.32 3.11 <0.01 

 Risperidone 25 85.8 12.5 25 91.33 13 5.12 17.72 1.53 ns 

 Haloperidol 25 81.92 9.17 25 84.44 7.58 3.56 10.97 1.07 ns 

 No= Number of patients, SD = standard deviation, ns = non significance. 

 

Table 2: Change in fasting serum glucose levels of 75 patients of schizophrenia after 6 months of treatment 

with three antipsychotic medications 

 Base Line 6 months Change from 

baseline 

Analysis 

 Serum Glucose Level 

(mg/dl) 

Serum Glucose Level 

(mg/dl) 

  

Medication No Mean SD No Mean SD Mean SD t p 

Olanzapine 25 86.64 8.82 25 101.1 14.3 14.08 12.76 4.32 <0.01 

Risperidone 25 85.8 12.48 25 89.25 15.9 3.56 18.79 0.97 ns 

Haloperidol 25 81.92 9.17 25 85.24 13.6 3.24 16.25 1.01 ns 

 No=Number of patients, SD= Standard deviations, ns = no significance. 

 

Table 3: Change in fasting serum cholesterol levels of 75 patients of schizophrenia after 6 weeks of treatment 

with three antipsychotic medications 

 Base Line 6 Weeks Change from 

baseline 

Analysis 

 Serum Cholesterol Level 

(mg/dl) 

Serum Cholesterol 

Level (mg/dl) 

  

Medication No Mean SD No Mean SD Mean SD t p 

Olanzapine 25 142.48 43.51 25 166.16 49.81 20.32 55.77 1.98  <0.05 

Risperidone 25 132.12 35.57 25 134.04 37.97 3.68 44.54 0.84 ns 

Haloperidol 25 138.96 20.61 25 143.64 25.84 4.68 32.67 0.86 ns 

 No=Number of patients, SD= Standard deviations, ns = no significance 
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Table 4: Change in cholesterol levels of 75 patients of schizophrenia after 6 months of treatment with three 

antipsychotic medications 

 Base Line 6 months Change from 

baseline 

Analysis 

 Serum Cholesterol Level 

(mg/dl) 

Serum Cholesterol 

Level (mg/dl) 

  

Medication No Mean SD No Mean SD Mean SD t p 

Olanzapine 25 142.48 43.51 25 186.64 33.45 40.4 39.89 3.65 <0.001 

Risperidone 25 132.12 35.57 25 140.68 36.35 9.2 43.9 0.11 ns 

Haloperidol 25 138.96 20.61 25 145.92 30.79 7.04 40.38 0.93 ns 

 No=Number of patients, SD= Standard deviations, ns = no significance  

 

Table 5: Change in body weight of 75 patients of schizophrenia after 6 weeks of treatment with three 

antipsychotic medications 

 Base Line 6 Weeks Change from 

baseline 

Analysis 

 Body Weight (Kg) Body Weight (Kg)   

Medication No Mean SD No Mean SD Mean SD t p 

Olanzapine 25 60.78 7.39 25 61.94 7.37 1.14 0.73 0.56 ns 

Risperidone 25 64.18 11.27 25 65.32 11.08 1.02 0.49 0.36 ns 

Haloperidol 25 61.05 8.48 25 61.84 8.33 0.83 0.44 0.13 ns 

 No=Number of patients, SD= Standard deviations, ns = no significance 

 

Table 6: Change in body weight of 75 patients of schizophrenia after 6 months of treatment with three 

antipsychotic medications 

 Base Line 6 Months Change from 

baseline 

Analysis 

 Body Weight (Kg) Body Weight (Kg)   

Medication No Mean SD No Mean SD Mean SD t p 

Olanzapine 25 60.78 7.39 25 67.45 7.8 6.64 3.33 3.11 <0.01 

Risperidone 25 64.18 11.27 25 66.51 11.07 2.53 1.95 0.77 ns 

Haloperidol 25 61.05 8.48 25 62.8 8.28 1.75 0.47 0.31 ns 

 No=Number of patients, SD= Standard deviations, ns = no significance 

 

Discussion 
In a similar study done by Linden Mayer JP et al11 

in 101 patients and observed that clozapine, haloperidol 

and olanzapine treatment were associated with 

significant increases from baseline in Mean glucose 

levels .No significant increase in glucose level was 

observed with risperidone treated patients. They also 

found that mean cholesterol levels were increased in 

patients treated with olanzapine and clozapine. Results 

of this study are consistent with the results of present 

study. In an another study done by Lambert et al 12, 

found that exposure to olanzapine or clozapine is 

associated with a 34-41% increase in the developing of 

type 2 diabetes and an increased risk of hyperlipidemia 

among people with schizophrenia. Fuller MA et al 13 

studied and found that olanzapine was associated with a 

37% (HR 1.37) increased risk of development of 

diabetes compared with risperidone. Handerson DC et 

al14 studied and determined that both nonobese 

clozapine-and olanzapine-treated groups displayed.  

 

Significant insulin resistance and impairment of 

glucose effectiveness compared with risperidone-

treated subjects.  

Winkel V R et al15 Studied and finally suggested 

that the incidence of new-onset glucose abnormalities, 

including diabetes, in the first 3 months after newly 

starting or switching atypical antipsychotic 

medication(olanzapine, clozapine, quetiapine) is high 

and may be markedly influenced by type of prescribed 

antipsychotic. Melkersson KI et al16 studied and 

concluded that Olanzapine  

Treatment was associated with weight gain and 

elevated levels of insulin, leptin, and blood lipids as 

well as insulin resistance, with 3 patients diagnosed to 

have diabetes mellitus. Wirshing DA et al17 

retrospectively assessed and found that the glucose 

levels and triglyceride level were increased from 

baseline for patients treated with clozapine and 

olanzapine compared with risperidone and typical 

antipsychotics treated patients. 

The exact mechanism of antipsychotics-induced 

weight gain is not clear, but several hypothesis has been 
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given. Initially, Histamine receptor blockage was 

considered causative factor for the conventional 

antipsychotic-induced weight gain18 and is supported by 

empirical data. Drugs with high affinity for histamine 

receptor, are also associated with high rates of weight 

gain like olanzapine. Ziprasidone and risperidone, have 

lower affinity for histamine receptors are associated 

with lower risk of weight gain.  

Leptin is a hormone secreted by adipose tissue to 

have effects at receptors in the hypothalamus that result 

in the control of food intake. Deficits in leptin or leptin 

receptors result in overeating and obesity, indicating the 

importance of the hormone in body mass homoeostasis. 

A subsequent study found that leptin was increased in 

patients treated with clozapine and olanzapine but not 

patients treated with haloperidol. Patients continue to 

overeat despite high circulating leptin levels. An 8 

weeks study found significant increase in body weight, 

serum leptin levels and percentage of body fat in 

patients treated with olanzapine but not in the drug free 

comparison group.19  

Several mechanisms of glucose dysregulation have 

been proposed to explain this association. The 

medications most commonly associated with diabetes 

are also those that induce the greatest amount of weight 

gain. There are patients who develop diabetes; 

however, in the absence of weight gain, other causes 

must be sought. These drugs may disrupt hypothalamic 

regulation of glucose serum levels through 

hypothalamic dopamine antagonism. Additionally, 

elevated insulin levels have been found in 46% of 

clozapine-treated patients, compared with 21% of those 

receiving conventional Medicines and 71% of a small 

sample of olanzapine-treated patients, suggesting that 

insulin resistance is a possible mechanism.20  

A role of prolactin in the dysregulation of glucose 

metabolism has also been suggested. Prolactin has been 

found to be elevated during treatment with 

antidopaminergic drug and this has been linked to lower 

insulin sensitivity, subsequently leading to insulin 

resistance.21,22  

Potent anticholinergic activity as contributing 

factor for glucose dysregulation is demonstrated by 

Johnson et al.23 In their study, they found that 

olanzapine and clozapine by blocking muscarinic M3 

receptor activity inhibits cholinergic –induced insulin 

secretion in vitro. Drugs with low potency 

anticholinergic activity has no such effects for example 

Risperidone and ziprasidone.  

The relative risk for development type-2 DM 

during antipsychotic treatment seems to match the 

potential to cause increase in weight gain by the 

different drugs. This hypothesis is contradicted by 

findings that a significant minority of patients may 

develop altered glucose metabolism independent of 

weight gain.24-26 These observations suggest the 

hypothesis that antipsychotic medications may have a 

direct effect on insulin secretion or sensitivity.  

In another study done by Newcomer JW et al also 

suggest that weight gain may not explain all the 

observed metabolic adverse effects. They compared the 

effects of conventional and atypical antipsychotics on 

glucose regulation in chronically treated nondiabetic 

patients with schizophrenia and in untreated healthy 

control subjects.27 Patients who received olanzapine 

and clozapine had higher calculated insulin resistance, 

compared with those who received conventional agents 

(P < 0.05 and P < 0.08, respectively), whereas those 

who received risperidone or typical antipsychotics did 

not differ from control subjects. Similar findings were 

reported by Henderson and colleagues, in their study.14  

The mechanism causing hyperlipidemia are even 

less clear. The most likely one is weight gain. Dietary 

changes as well as glucose intolerance are also 

suggested to cause hyperlipidemia. 

In present study it was observed that there was no 

correlation between weight gain and increase in serum 

glucose and cholesterol levels. We observed patients 

who did not gain weight while taking olanzapine, but 

who did develop increase in serum glucose and 

cholesterol levels, suggesting that mechanism other 

than obesity may be involved in hyperglycemia and 

hypercholesterolemia with olanzapine treatment. . 

Other potential risk factors which can influence the 

above parameter should be taken in consideration, such 

as; concomitant medications and dietary factors. 

Another potential risk factor is the lack of physical 

activity; patients are frequently less active because of 

the sedating quality of olanzapine. Exercise may be a 

protective factor for type 2DM and glucose intolerance.  

Studies on this important topic are rather limited, 

especially over Indian population. This was the first 

study on this topic in the Chhattisgarh state. Though we 

tried our level best with the honest and exhaustive 

approach toward conducting this study, but since it is a 

hospital based, it has its limitation. Further controlled 

study on this topic should be conducted to evaluate the 

mechanism behind the metabolic adverse effects of 

antipsychotics. 

 

Conclusion  
On the basis of the data of present study it can be 

concluded that: Olanzapine treatment was associated 

with significant increase in serum glucose levels & 

serum cholesterol levels. It was also associated with 

significant increase in body weight. No significant 

increase in serum glucose levels, serum cholesterol 

levels, and body weight was observed with Risperidone 

and Haloperidol treatment. For reduction of these 

serious adverse effects and its consequences, patients 

treated with antipsychotics should be subjected to 

appropriate baseline screening as well as ongoing 

monitoring.  
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