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Abstract

Objective: The aim is to study the impact of antipsychotics on schizophrenic’s 
metabolic parameters in 6 months. 

Methods: Blood glucose, lipid profile, liver enzymes weight & waist 
circumference were assessed for 160 schizophrenia patients; at the beginning 
and after 6 months of continuous use of antipsychotics. Patients with who used 
antipsychotics in the past 3 months or have family history of diabetes or obesity 
were excluded. 

Results: Except for white blood count and High-Density Lipoproteins 
(HDL); all the studied parameters showed significant elevation after 6 months 
of antipsychotic treatment. The relation between the type of antipsychotic and 
the studied parameters showed that the lipid profile was the only parameter of 
significance in relation to drug type. Because not only the lipid profile but also 
other parameters increased after six months we used analysis of covariance 
[ANCOVA] which showed that the value of any studied parameters at the 
beginning of the study was significantly determine the values at the end of the 
study, in addition, the type of drug used in treatment is significantly influences 
the triglyceride level and interaction of sex, drug used, and the history of drug 
treatment could significantly determine the serum cholesterol and LDL levels.

Conclusion: The study demonstrated elevated metabolic parameters in 
patients with schizophrenia treated with antipsychotics. The burden of each 
antipsychotic was explored. More research is needed to confirm our findings 
which are limited by the short duration of the study, the fewer number of studied 
antipsychotics and sample size 
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amisulpride, ziprasidone and aripiprazole. Reports of adverse 
effects of antipsychotics on glucose and lipid metabolism have more 
frequently associated with some antipsychotics specially clozapine 
[19] and olanzapine [20] and less with quetiapine or risperidone [21]. 
Other reports of limited short or long terms weight gains with drugs 
like ziprasidone and aripiprazole [22,23]

Studies drawn from the US FDA Med Watch database 
demonstrated the new cases of type II diabetes mellitus associated 
with clozapine, olanzapine and risperidone were associated with 
weight gains and as many as half of these cases were associated with 
family history of diabetes [24]. However, tow cross-sectional studies 
suggested that weight gain may not explain all the observed adverse 
metabolic side effects in the patients [25,26].

All the above-mentioned worries should not ignore the 
unequivocal impact of the novel antipsychotics. Although 
conventional antipsychotic drugs are clearly a boon to the treatment of 
psychotic illnesses, their limitations are well-known. As many as two-
thirds of patients with schizophrenia will have only a partial symptom 
response and will be left to cope with residual symptoms. The advent 
of clozapine offered new hope for many such treatment-resistant 
patients because of its superior clinical efficacy compared with 
conventional antipsychotics. Numerous studies have demonstrated 
that clozapine offers some treatment-resistant patients remarkable 

Abbreviations 
FBS: Fasting Blood Sugar; PP: Post Prandial Blood Sugar; TG: 

Triglycerides; LDL: Low Density lipoproteins; HDL: High Density 
Lipoproteins; SGOT: Serum Glutamic Oxalo-Acetic Transferase; 
SGPT: Serum Glutamic-Pyruvic Transferase; BW: Body Weight; 
WCC: Waist Circumference; TLC: Total Leucocytic Count; ANOVA: 
Analysis of Variance 

Introduction
Many studies reported increased rate of morbidity [1] and 

mortality [2-4] in mentally ill population. The increased rate of 
conditions like diabetes mellitus [5-7], cardiovascular disorders 
[8,9] and obesity [10,11] particularly abdominal adiposity and 
visceral abdominal fat which is incriminated in diminished insulin 
sensitivity that leads to diabetes [12,13]. Many factors were attributed 
to these metabolic changes including the life style issues like poor 
nutritional habits and reduced activity or even the disease process 
itself [14-18]. However, the antipsychotic medications have been 
largely incriminated in this respect. This stimulate some author to 
make extensive reviewing and collect evidence for and against an 
association between glucose or lipid deregulation and eight separate 
second-generation antipsychotics currently available worldwide, 
specifically clozapine, olanzapine, risperidone, quetiapine, zotepine, 
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improvement in positive symptoms such as hallucinations and 
delusions [27-31]. 

The aim of this work is to study the biochemical changes including 
metabolic parameters after six months of continuous treatment and 
to test the role of antipsychotic medications (haloperidol, clozapine, 
risperidone and olanzapine) in these changes. This may help in 
selection of the suitable medication and the precautions that will 
cause the patient’s benefit outweigh the adverse effects.

Subjects and Methods
This prospective cohort comparative study was carried out 

in Neuropsychiatry departments, Tanta University hospital from 
January 2010 to November 2012 and conducted on One hundred 
and sixty patients with schizophrenia and fifty healthy volunteers as 
control. They were enrolled through convenience sampling. A written 
informed consent from obtained from every individual (patient & 
control) enrolled in the study, this consent was written by patient 
or the legal sponsor - based on the degree of reality testing of the 
patient - after explaining the aim of the study and the procedures in 

which the patient will be involved All subjects related data were kept 
confidential. Patient and /or his legal sponsor were given the right to 
withdraw at any step of the research. All these ethical procedures were 
reviewed, approved and monitored by the faculty of medicine Tanta 
university research ethics committee.

At the end of the period, the number of patients that fulfilled 
these criteria was 190 schizophrenic patients (59 on Haloperidol, 48 
on Clozapine, 45 on Risperidone and 38 on Olanzapine). Patient were 
compared with 50 healthy control matched with patient’s age and sex 
[p>0.5] and coming from the same social and cultural background, 
the biological parameters of this control sample were compared with 
that of the patient at the beginning of the study.

Patients were clinically evaluated by The Mini-International 
Neuropsychiatric Interview [32] Arabic version [33] and the diagnosis 
was made according to DSM-IV-TR [34] diagnostic criteria. In 
addition to the clinical evaluation which included duration of illness, 
type of schizophrenia and detailed drug history. Measurement 
of body weight & waist circumference [35] in addition to physical 
examination to exclude any organic disease were also performed.

Llaboratory studies including 
1. Fasting and post prandial blood glucose levels [36]

2. Total leucocytic count.

3. Liver function tests: liver enzymes 

4. Lipid profile including: serum cholesterol, triglycerides, LDL 
and HDL level. [37] 

All patients will be submitted to these tests at the start, and 
6months after start of research.

Exclusion criteria
1. Patients receiving any drugs other than antipsychotics.

2. Patients suffering from any metabolic problem such as 
diabetes, obesity, renal or liver impairment before administration of 
antipsychotics.

3. Family history of any metabolic problem such as diabetes, 
obesity

Statistical analysis
 The hypothesis beyond this study was that the morbidity” 

particularly metabolic syndrome “in patients with schizophrenia is 
more than general population matched with age and sex this could be 
due to various factors e.g. the disease itself, the life style of the patient 
and/or the effect of antipsychotic medications. In our sample we 
tried to find any changes in the values of some biological parameters 
that may carry increased morbidity risk in patients after 6 months of 
continuous treatment with antipsychotics and any role of the type 
of antipsychotics in these changes after controlling other factors that 
may cause such changes. To reach these goals we use computer based 
statistical package (SPSS version 13 under windows). The following 
statistical analysis was done: 

The difference in the mean values of the studied biological 
parameters between patients and control cases was calculated using t 
test for independent variables. The nonparametric version of the test 
was used to deal with the difference between number patients and 

Figure 1(a): Mean values of changes of fasting Blood Glucose during the 
study. Significant difference between changes happened in haloperidol 
treated group and both clozapine treated group (P<0.05), and olanzapine 
treated group (P<0.02), and between olanzapine treated group and 
Risperidone treated group (P<0.02).

Figure 1(b): Mean values of changes of post prandial Blood Glucose during 
the period of the studySignificant difference between changes happened in 
haloperidol treated group and clozapine treated group (P<0.05), clozapine 
treated group and Risperidone treated group (P<0.05) and Risperidone 
treated group and olanzapine treated group (P<0.05).
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number of control samples.

The difference in mean values of the studied biological parameters 
after 6 months of antipsychotic treatment we used paired t test to 
compare the mean values at the beginning of the study with at the 
value at end of the study for each group of patients.

Analysis of variance was to calculate the effect of treatment with 
antipsychotic medication on each the biological parameter. We 
used general linear model to test the interaction among the variable 
of possible influence on the values. The mean value of each studied 
biological parameter at the end of the study as dependent variable. 
Type of drug used of treatment as variable of fixed effect. Age, 
gender, duration of illness and any previous history of antipsychotic 
medication as variable with random effect and the mean value of 

the same biological variable as a covariance. Intercept was included 
in the equation. Post Hoc multiple comparison analyses of Least 
Significance Difference (LSD) was used to calculate the mean 
difference in the change of value between each two drugs. All the mean 
values are “estimated marginal means” calculated after considering 
the interaction of all variables. This model gives 2 level of significance, 
the first level is the effect of the factor of treatment in the whole model 
and the second level is the effect of drug on the end value of each 
biological parameter. 

Results
Although the patients are of age, sex and social background match 

with the control sample albeit difference in post prandial glucose, 
blood cholesterol, TG, body weight and total leukocyte count was 

Mean Std. D t df P 95% Confidence Interval
Lower Upper

Blood Glucose

F.B. S
Control 88.74 11.611

-1.22 238 0.22 -7.75 1.81
Patients 91.71 16.080

PP
Control 111.04 17.157

-3.87 238 0.00 -17.06 -5.56
Patients 122.35 18.668

Serum Lipid Profile

Cholesterol
Control 158.94 31.239

-3.69 238 0.00 -25.52 -7.74
Patients 175.57 27.603

TG
Control 99.46 33.197

-4.00 238 0.00 -47.45 -16.11
Patients 131.24 53.559

LDL
Control 122.24 22.880

1.26 238 0.21 -3.12 14.30
Patients 116.65 28.961

HDL
Control 49.66 11.783

1.16 238 0.25 -1.10 4.25
Patients 48.08 7.480

Morphological Changes

BW
Control 79.84 11.229

3.18 238 0.00 2.59 11.00
Patients 73.05 13.950

WCC
Control 90.76 13.502

1.13 238 0.262 -1.70 6.26
Patients 88.51 12.374

Liver Enzymes
SGOT

Control 27.60 10.874
1.56 238 0.12 -0.79 6.68

Patients 24.65 12.178

SGPT
Control 28.36 13.155

1.71 238 0.09 -0.51 7.09
Patients 25.07 11.848

TLC
Control 8294.00 1485.22

3.89 238 0.00 542.88 1655.64
Patients 7194.74 1845.02

Table 1:  Differences in mean values of biological parameter between patients and control at the beginning of the study.

Antipsychotic medication
Blood glucose Serum Lipid Profile Morphological changes Liver enzymes

WBC
FBS PP Cholesterol TG LDL HDL Body weight Waist circumference SGOT SGPT

Haloperidol 95.92 131.29 198.31 126.24 118.97 47.23 73.69 90.23 26.95 25.83 7232.17

Clozapine 101.77 141.20 197.50 156.27 142.71 47.08 75.13 90.72 26.72 28.46 6887.80

Risperidone 97.16 130.09 204.14 191.24 137.67 50.81 73.79 89.41 26.65 26.39 7596.81

Olanzapine 105.78 141.37 201.75 137.11 128.89 42.18 76.10 90.32 29.99 27.80 7673.91

A
N

O
V

A

F 2.75 3.77 0.58 21.49 18.01 7.60 37.85 63.99 18.12 113.36 5.04

df 3 3 3 3 3 3 3 3 3 3 3

p 0.10 0.048 0.640 0.000 0.000 0.006 0.000 0.000 0.000 0.000 .02

Table 2: Estimated marginal mean value at the end of the study in every drug treated group.
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found (Table 1). The changes in mean values of biological parameters 
between the beginning and the end of the study in the same drug-
treated group and the difference between one group and other was 

calculated as estimated marginal mean after testing the interaction 
of all variables. The type of drug showed significant effect on the 
biological parameters in this interaction except in the end of the study 

Figure 2(a): Mean values of changes of blood Cholesterol during the period 
of the study. Post-Hoc pair wise comparison showed that no significant 
difference in changes of serum cholesterol among the 4 drug groups (P>0.05).

Figure 2(b):  Mean values of changes of blood TG during the period of 
the study. Post Hoc pair wise comparison showed significant difference in 
haloperidol treated group from both Risperidone treated group and olanzapine 
treated  group (p<0.05) in addition Risperidone treated  group is also different 
from clozapine treated  group (P<0.01).

Figure 2(c): Mean values of changes of blood LDL during the period of 
the study. Serum LDL in haloperidol treated group is significantly different 
from clozapine and Risperidone (p<0.01) and olanzapine (p<0.05) the same 
between clozapine and olanzapine.

Figure 2(d ):  Mean values of changes of blood HDL during the period of the 
study. Olanzapine treated group showed significant decrease in HDL while 
Risperidone treated group showed the height increase in HDL.

Figure 3(a): Mean values of body weight changes during the period of the 
study, No significant difference in changes body weight between haloperidol 
treated group and Risperidone treated group but each one of them is 
significantly different from both clozapine and olanzapine  (P<0.01). 

Figure 3(b):  Mean values of Waist circumference changes during the period 
of the study.  Risperidone the least significant difference in changes of waist 
circumference compared to other 3 groups (p<0.001). Haloperidol treated 
group is also significantly less than clozapine treated group (p<0.05). Other 
comparisons are not significant.
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fasting Blood Glucose and serum cholesterol (Table 2). 

Blood Glucose
The model of interaction showed that antipsychotic treatment 

contribution in the changes of Blood Glucose was significant for 
fasting Blood Glucose [mg/dl] [F=4.87, df=179, p=0.004] and not 
significant for post prandial Blood Glucose [F=1.64, df=179, p=0.20], 
this means that the factor of treatment with antipsychotic is not a 
contributing factor in the changes in post prandial Blood Glucose 
in such model of interaction. The type of drug is not of significance 
in fasting Blood Glucose [F=2.75, df=3, p=0.10 ns] and weakly 
significant in post prandial [F=3.77, df= 3, P=0.05]. Olanzapine and 
clozapine treated groups showed the highest mean changes in fasting 
and PP Blood Glucose while haloperidol and Risperidone treated 
groups showed the lowest changes (Figure 1(a,b)).

Serum lipid profile
The antipsychotic treatment contribution in these changes after 

interaction with other factors within the model showed that the 
contribution to cholesterol changes was not significant [F=1.24, df 
=179, P=0.38]. This means that the change in serum cholesterol is due 
to other factors than the drugs. The role of antipsychotic treatment 
within the model was significant for other 3 lipid components 
[F=17.81, df= 179, P=0.00 for triglycerides, F= 4.74, df= 179, P=0.01 
for LDL & F=3.16, df=179, P=0.02 for HDL]. The significance of 
the type of medication used for treatment was not significant for 
serum cholesterol [F=0.58, df= 3, P=0.6], and significant for another 
component [F=21.49, df=3, P=0.00 for TG, F18.01, df=3, P=0.00 for 
LDL & F= 7.60, df=3, P=0.01]. Risperidone treated group showed 
the highest increase in serum cholesterol (Figure 2a), TG (Figure 2c) 
and HDL and clozapine treated group showed the highest increase in 
LDL (Figure 2c). The interesting finding is the statistically significant 
reduction of the mean value of HDL in olanzapine treated group 
(Figure 2d). 

Morphological changes 
The antipsychotic treatment contribution in these changes is 

statistically significant within the model [F=167.44, df=179, P=00 
for body weight & F=846.23, df=179, P=00 for waist circumference]. 
The type of medication used showed significant difference within 
the 4 groups [F=37.85, df=3, p=0.00 for body weight & F=63.986, 
df=3, p=0.00]. Patient showed increase in the body weight and waist 
circumference during the period of the study particularly in clozapine 
and olanzapine treated groups. Risperidone treated group showed the 
least morphological changes among other three groups but even in 
this group the changes were statistically significant (Figure 3a,b).

Liver enzymes 
Role of the factor of antipsychotic treatment in liver enzyme 

changes in our model was statistically significant for both SGOT 
[F=38.47, df=179, P=0.000] and SGPT [F=392.48, df=179, P=0.000]. 
The type of drug used for treatment was also significant [F=18.12, 
df=3, P=0.000 for SGOT and F=113.36, df= 3, P= 0.000 for SGPT]. 
Olanzapine treated group showed the highest changes then followed 
by clozapine treated group, haloperidol and Risperidone treated 
groups are the lowest (Figure 4a,b).

Total leukocyte count 
Role of the factor of antipsychotic treatment in liver enzyme 

changes in our ANOVA model was statistically significant [F=3.49, 
df= 179, p=0.02]. The type of drug used for treatment was also 
significant [F=5.04, df=3, p=0.02]. Haloperidol treated group 

Figure (4a): Mean values of SGOT changes during the period of the study. The 
mean value of change in olanzapine treated group is statistically significant 
compared to changes in other 3 groups (P<0.001). Other comparisons were 
not significant. 

Figure 4(b): Mean values of SGPT changes during the period of the study. 
The mean value of change in both olanzapine and clozapine treated groups 
are statistically significant compared with either haloperidol or risperidone 
treated group (p<0.01). Still changes in olanzapine treated group is more 
than clozapine treated group.

Figure 5: Mean values of changes in Total leukocyte count during the 
period of the study. Clozapine treated group showed the highest statistically 
significant changes among other groups.
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showed significant rise in the total leukocyte count, Risperidone and 
olanzapine showed no significant rise also but clozapine showed no 
significant decrease in the total leukocyte count (Figure 5).

Discussion 
Our study revealed significant elevation of biological parameters 

in patients of schizophrenia than control cases. This elevation is 
becoming more significant by the end of the study than at the start 
(Table 2). These finding confirm the notion that the mentally ill in 
general [38] and schizophrenics [39] are at risk of high morbidity and 
mortality than general population. Life style, disease and medications 
are the incriminated causes of this risk [18,40-42]. The abnormalities 
of glucose regulation were reported long time ago in mentally ill 
patients in general and in schizophrenics [43-46] even in drug naïve 
patients [47].

Our study demonstrated that antipsychotic treatment as a factor 
of effect on the model of interaction has an impact on biological 
changes more over the type of drug used is also has differential effect. 
Olanzapine and clozapine treated groups showed the highest mean 
changes in fasting and PP Blood Glucose while haloperidol and 
Risperidone treated groups showed the lowest changes these findings 
confirming many studies. Previous study [48] did not find any 
significant changes in serum glucose in patients treated with the same 
group of antipsychotics [with the exception of olanzapine P<0.02] after 
14 weeks of follow up. Risperidone treated group showed the highest 
increase in serum cholesterol, TG and HDL and clozapine treated 
group showed the highest increase in LD. The interesting finding 
is the statistically significant reduction of the mean value of HDL, 
this needs further research to prove or disprove some studies [49] 
reported non-significant change in HDL with clozapine treatment in 
olanzapine treated group. Several studies showed increased TG with 
clozapine [50] and olanzapine [51] while non-significant changes of 
cholesterol with risperidone. Studies [52] reported that risperidone 
has less impact on lipid profile compared to olanzapine. 

Olanzapine treated group showed the highest changes in Liver 
enzymes followed by clozapine treated group, haloperidol and 
Risperidone treated groups are the lowest. The effect on hepatic 
enzymes was reported by many studies [53] one study [54] reported 

Biological parameters Haloperidol Clozapine Risperidone Olanzapine

Mean difference P Mean difference P Mean difference P Mean difference P

Blood Glucose
F.B. S -4.22 0.00 -8.96 0.00 -5.31 0.00 -12.00 0.00

PP -6.25 0.02 -16.21 0.00 -6.33 0.01 -19.61 0.00

Serum Lipid Profile

Cholesterol -19.05 0.00 -20.29 0.00 -24.00 0.00 -28.90 0.00

TG -24.22 0.00 -18.00 0.00 -39.62 0.00 -35.97 0.00

LDL -10.27 0.00 -28.04 0.00 -14.09 0.09 -15.92 0.00

HDL 1.19 0.03 0.96 0.27 -2.29 0.01 2.08 0.00

Morphological Changes
BWin kg -0.78 0.00 -2.21 0.00 -0.84 0.00 -3.03 0.00

WCC in cm -1.41 0.00 -2.42 0.00 -0.91 0.00 -1.68 0.00

Liver Enzymes
SGOT -1.19 0.09 -1.31 0.02 -1.38 0.02 -1.97 0.20

SGPT -1.22 0.09 -2.96 0.00 -1.18 0.11 -3.32 0.02

TLC -510.17 0.01 335.42 0.26 -200.00 0.45 -234.21 0.35

Table 3: The changes in the mean values of the biological parameters in different drug treated groups (difference between beginning and end ).

that the raised lever enzymes could predict metabolic syndrome in 
patients with schizophrenia 

Patient showed increase in the body weight and waist 
circumference during the period of the study particularly in clozapine 
and olanzapine treated groups.

In our study Patient showed increase in the body weight and 
waist circumference during the period of the study particularly in 
clozapine and olanzapine treated groups. Risperidone treated group 
showed the least morphological changes among other three groups 
but even in this group the changes were statistically significant. 
studies identify predictive factors of acute weight change in patients 
with schizophrenia. Similar factors across antipsychotic drugs in 
predicting greater weight gain included better clinical outcome, low 
BBMI, and nonwhite race. Factors differing between conventional 
[haloperidol] and atypical [olanzapine] agents included increased 
appetite and gender ere associated these differences to factors like. 
studies [55] claimed that adiponectin as a potential biomarker for the 
metabolic syndrome in clozapine treated patient, while others [56] 
regard the anthropometric parameters as indicators of metabolic 
derangements in schizophrenia patients stabilized on olanzapine. 
The complex inter-effect of the parameter and the unclear direct 
biochemical link between drug molecule and the increased body fat 
deposition confirm the assumption that antipsychotics should not be 
regarded the sole element for abnormal metabolic disturbance. Some 
authors [57,58] emphasized the importance of appropriate baseline 
screening and ongoing monitoring of weight gain and long-term 
weight management facilities may help to reduce weight gain in some 
patients.

Conclusion
From the results of this study we can confirm the previous 

conclusions that metabolic disturbance in patients of schizophrenia is 
realty and worsens by time. Antipsychotics treatment may contribute 
in this effect particularly the novel ones but this effect could be a 
perpetuating or precipitating. The significant difference between 
patients and control at the beginning of the study makes us unable 
to go beyond this conclusion Calculating the risks and benefits of 
the use of antipsychotics is an important contributing factor in 
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lowering both psychiatric and physical morbidity of our patients. This 
calculation should not only consider the type of antipsychotic but 
also other factors like the nature of the illness the stress, the lifestyle 
and nutritional habits of the patients. This should raise our awareness 
about the continuous monitoring not only the side effects of the drugs 
but also the quality of life and healthcare delivery of our patients.

Our study is one of the view prospective studies that considered 
a wide range of biological profile of both typical and atypical 
antipsychotics for a considerable period and not funded by third 
party. However, our findings and conclusions should be viewed in 
context of some limitations regarding the limited number of patients 
in each drug treated groups, the heterogeneity of antipsychotic 
treatment and the convenience sampling. We tried to overcome these 
limitations by the appropriate statistical tools as much as we can. So, 
our results and conclusions should be considered in this context.
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