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Abstract:
Background: Individuals who are treated with antipsychotic medications

especially atypical group are facing several metabolic and biochemical changes
that might put them at higher risk of developing several diseases. The aim of this
study was to evaluate the fasting blood glucose level and lipid profile among
those with common psychotic disorders under effect of atypical antipsychotic
drugs compared with healthy population.

Materials and Methods: A laboratory- based case control study was conducted
and carried out in Khartoum State (AlTigani AIMahy Hospital for Psychotic and
Mental Diseases) from May to November 2017. The samples were drawn from
fifty patients of common psychotic disorders as case group and another fifty from
healthy individuals as control group to estimate the level of fasting blood glucose
and lipid profile using Mindary Biosystems PS200.

Results: out of 50 cases, 52% were males and 48% females. It was found that
there was a significant increase in mean of all tested parameters, fasting blood
glucose (FBG) (109.19+26.27), Total Cholesterol (167.23+41.79), Triglyceride
(161.80+59.29) and Low Density Lipoprotein (LDL) (66.42+16.72) but decrease
in High Density Lipoprotein (HDL) (53.96+17.86), all with (p.value 0.00)
compared to control. There was no correlation between parameters and age, but
positive correlation was observed between LDL and duration (R-0.047).
Conclusion: Individuals under atypical antipsychotic medications had higher
levels of fasting blood glucose and lipid profile than normal individuals.
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Introduction:

Psychosis is a mental disorder characterized by disordered thought processes
blunted or inappropriate emotional responses bizarre behavior ranging from hypo
activity to hyperactivity with agitation, aggressiveness, hostility, and
combativeness; social in which a person pays less-than-normal attention to the
environment and other people. Psychosis can be chronic or acute.”) There are
diseases which can present with psychosis, the most common of them
(Schizophrenia, Bipolar and major Depressive disorders). Schizophrenia is one of
the most serious and frightening of all mental illnesses.®) Bipolar disorder is a
major public health problem associated with significant morbidity and a high
mortality risk.”® Depression is a seriously disabling public health problem of very
high prevalence.”” Psychiatric patients treated by different types of antipsychotic
drugs especially typical group which cause different changesin human body
physiology and biochemistry such as; Olanzapine, Risperidone and Clozapine.® ©
In several studies that were done in patients who received typical antipsychotic
drugs (clozapine , olanzapine , benztropine , risperidone ) for schizophrenia and
bipolar disorder and others, they found that hyperglycemia might result from
changes in glucose regulation leading to impaired glucose tolerance and insulin
resistance,these may put them in a pre-diabetic status,diabetes mellitus type 2
(DM type2) or other metabolic syndromes. The risk of developing diabetes
mellitus and other complications is deferring form using one drug to another.
Schizophrenia has high prevalence of diabetes mellitus 2 to 4 times more
prevalent than in the general population. %

The mechanism of insulin resistance thought from the ability of antipsychotic
drugs to inhibit caracole induced insulin secretion by the pancreatic B-cell was, at
a relatively high concentration, due to lower receptor affinity, similar to the
muscarinic receptor antagonist atropine. The effect of drugs in glucose and insulin
level is shown according to dose and time,highest effect is seen in high dose and
longtime of using treatment.

Several studies investigated the relationship between psychiatric patients who
were treated with anti-psychiatric medications specially a typical one and lipid
profile; results found increase in total cholesterol (TC), triglycerides (TG), low
density lipoprotein cholesterol (LDL), very low density lipoprotein cholesterol
(VLDL) and decrease in high density lipoprotein cholesterol (HDL), but had
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greater effect on triglyceride concentration).*4*”

Other studies showed that patients with an established psychotic illness with
expected consequences had a higher rate for developing cardiovascular disease,
coronary heart disease, infection, inflammation and accidental death. %%

Materials and Methods:

This is a Laboratory- based case control study which was conducted from May to
November 2017 in AlTigani AlMahy Hospital Khartoum - Sudan. It included
Sudanese hospitalized psychiatric patients who received a typical antipsychotic
medications for diagnosed common psychotic disorders (Bipolar, schizophrenia
and major Depressive disorder). One hundred subjects were recruited for this
study fifty represented case group and fifty as control group. This study was
conducted to analyze the parameters of lipid profile, fasting blood glucose and
studied the correlation between these variables.

Ethical considerations:

The study was approved by the department of clinical chemistry-faculty of
medical laboratory Sciences-Sudan International University. Also a verbal
consent was obtained from patients directly or indirectly from their relatives.
Sampling collection and processing:

Following aseptic techniques, 3ml of venous blood was collected from the group
of the study and control group (fasting sample). Then centrifuged and stored in
refrigerator -20 until tested for estimation of (glucose and lipid profile) which was
done by fully automated chemistry analyzer Mindary BS 200.

Statistical analysis:

Data were analyzed using SPSS version 21. Expressed as Mean, Standard
deviation and percentage. Independent T test was used to compare between the
mean of study parameters (glucose, total cholesterol, triglyceride, HDL, LDL) in
case and control and Pearson correlation was done to study the correlation
between analyzed parameters and study variables (duration and age). P value <
0.05 considered as significance.
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Results:

The descriptive statistics of the study showed that the case group included 52%
males and 48% females (figure 1), and the results showed that the mean
concentration of fasting blood glucose level was significantly increased in
psychiatric patients (109.19+£26.27) compared to control group (72.22+19.73)
with P.value 0.00 (figure 2). The mean concentration of total cholesterol was
significantly increased in psychiatric patients (167.23+41.79) compared to control
group(113.88+18.23) with P.value 0.00 (figure 3). The mean concentration of
triglyceride was significantly increased in psychiatric patients (161.80+£59.29)
compared to control group (100.93+23.79) with P.value 0.00 (figure 4). The
mean concentration of high density lipoproteins was significantly decreased in
psychiatric patient (53.96+17.86) compared to control group (76.88+19.40) with
Pvalue 0.00 (figure5) and Low density lipoproteins mean concentration was
significantly increased in psychiatric patient (66.42+16.72) compared to control
group (34.79+13.09) with P.value 0.00 (figure6).

The correlation analysis showed that LDL was positively correlated with duration
of using antipsychotic drugs with R-value 0.292, P.value 0.029, (figure7, 8) and
there was no correlation between duration and age of patients with other
parameters.

Figure (1): Frequency of males and females in the study group
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figure(2): Mean concentration of glucose in

figure(3): Mean concentration of T.Cholesterol
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figure(4): Mean concentration of triglyceride in

study group:

figure(5): Mean concentration of HDL in
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figure(6): Mean concentration of LDL in study group
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Figure (7): correlation between lipids and duration | ) o
figure(8): correlation between lipids and age:

Tables (1): Difference between male and female:

Parameters Male (Mean+SD) Female P-value
(MeanzSD)

Glucose (mg/dl) 111.93+24.84 106.25+27.88 0.425

Total cholesterol (mg/dl) 171.55+39.37 162.59+44.53 0.430

Triglyceride (mg/dl) 166.79+£71.50 156.44+43.28 0.512

HDL (mg/dl) 58.00+£18.15 49.62+16.80 0.079

LDL (mg/dl) 68.55+16.19 64.14+17.29 0.330
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Discussion:

Psychotic patients treated by two types of atypical antipsychotic drugs first one
was olanzapine as first line and clozapine as second line when patients did not
response to first line according to psychiatric doctors.Olanzapine and clozapine
showed high risk than other drugs in weight gain, diabetes mellitus and
dyslipidemia. ©

In fact these findings in agreement with study done by Jyoti and et al who
reported that, one of side effects of antipsychotic drugs was hyperglycemia in
fasting blood and postprandial blood glucose (due to accumulation of fat in liver
and muscle cause insulin resistance in tissue). One of the causes is disruption of
glucose transport to peripheral tissues and due to that it has been suggested the
antipsychotic drugs may block glucose accumulation directly at the level of the
glucose transporter (GLUT) protein in both the peripheral and brain tissue,
causing hyperglycemia. Another suggested that the cause is the blockade of
5HT2A receptor which inhibit the uptake of glucose in skeletal muscle. Thirty
reasons that is cause derangement of pancreatic function specially beta cells, the
blockade of muscarinic type 3 (M3) and 5-HT1A receptorsis reasons behind
diminished of beta cell. Last suggest that is cause insulin resistance.

These patients are at risk of devolving diabetes mellitus type 2 and diabetic
ketoacidosis more than other population by causing hyperglycemia and insulin
resistance. &7

The cases revealed that antipsychotic treated patients slowly had high fasting
glucose level compared to patients with normal individuals. Total cholesterol had
significant increase in case group than control group, our study agree with another
study, which confirmed the elevation of fasting blood glucose level which cause
impaired glucose tolerance and total cholesterol level in our patients than normal
population, that reported the hyperglycemia and diabetes mellitus in majority
involved who patients used clozapine and olanzapine, and showed
hypercholesterolemia and hypertriglyceridemia.”" & *®)Similarly triglycerides,
HDL and LDL levels had markedly increased in case group compared with
control group by means and P value, this was agreement with another study that
found elevation in triglyceride and others. ©

All studies proved hyperglycemia and dyslipidemia included that patients were at
high risk to develope DM type 2, metabolic syndrome , and hypertension. These
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side effects put those patients at high risk to develop cardio vascular disorder

specially coronary heart disease and other cardiac complications. & 0 41%)

This study found positive correlation between duration and LDL which means
that when patients use antipsychotics drug for long times that will cause more
elevation in LDL level that will cause severe problems and end with death, but
another study did not agree with our study results, this found no correlation
between LDL and duration but other parameters had positive correlation. ” No
relation between duration and other parameters in interest that means when
duration increase have same effect in (glucose, total cholesterol, triglyceride,
HDL) level.

There was no correlation between age and lipids change which means that the
effect of these drugs in lipids in different ages is similar effect. The difference
between males and females proved that the males had high risk than females,
means, stander deviation and p-value high in males than females.

Conclusion:

The results of the study concluded that Sudanese psychiatric patients under
medications had high fasting blood glucose level and lipids profile than normal
population. As a consequence that might put them at higher risk to develop
diabetes mellitus type 2, metabolic syndrome, coronary heart disease and other
serious disorders if they are left without any interventions.

References:

1. Burger, Alfred, Drugs affecting the central nerves system, 2010, chapter 9, P 153.

2. Marco M Picchioni, Robin M Murray, Schizophrenia, Clinical Review, 2007;
335:91-5.

3. Hilty, Leamon, Lim et al, A Review ofBipolar Disorder in Adults,Psychiatry
2006.

4. David J Kupfer and Mary L Phillips, Major depressive disorder: new clinical,
neurobiological, and treatment perspectives, NIH Public Access, March 17;
379(9820): 1045-1055.

5. Charles, Clare, What Evidence There To Show Which Antipsychotics Are More
Diabetogenic Then Others? , Psychiatria Danubina, 2015; Vol. 27, Suppl 1,
pp423-428.

Gezira Journal of Health Sciences June 2019 Volume 15(1) 53



Gezira Journal of Health Sciences Dec 2019 Volume 15(2)

6.

10.

11.

12.

13.

14.

15.

16.

17.

Gianna Sepedel, Marco Lorusso, Maria Chiara Spano, et al, Substance Use in
Schizophrenia: Efficacy of Atypical Antipsychotics, J Schizophr Res 2014, 1,
2471-0148.

Jean Linden Mayer, Pal Czobor, Jan Volanva, et al, Changes in Glucose and
Cholesterol Levels in Patients with Schizophrenia Treated with Typical or
Atypical Antipsychotics, American Journal psychiatry, 2003, 160:290-296.
Joseph A. Lieberman, Metabolic Changes Associated with Antipsychotic Use,
Prim Care Companion J Clin Psychiatry 2004; 6[suppl 2]:8-13.

Minji Sohn, Jeffery Talbert, Karen Blumenschein, and Daniela Claudia Moga,
Atypical antipsychotic initiation and the risk of type Il diabetes in children and
adolescents , Pharmacoepidemiol Drug Saf. 2015 June; 24(6): 583-591.

P. Gardner-Sood, J. Lally, S. Smith, et al, Cardiovascular risk factors and
metabolic syndrome in people with established psychotic illnesses: baseline data
from the impact randomized controlled trial, Psychological Medicine (2015), 45,
2619-2629.

Helen Watkinson, Peter Gallagher, et al, Metabolic disease and cardiovascular
risk in people treated with antipsychotics, British Journal of Psychiatry (2007),
191, 23 - 29.

Joseph McEvoy, Rebecca A. Baillie, Hongjie Zhu, et al , Lipidomics Reveals
Early Metabolic Changes in Subjects with Schizophrenia: Effects of Atypical
Antipsychotics, Lipidomics of First Time and Chronic Schizophrenia, July 2013
,8,7,68717.

Johnson DE, Yamazaki H, Ward KM, et al, Inhibitory effects of antipsychotics
on carbachol-enhanced insulin secretion from perfused rat islets: role of
muscarinic antagonism in antipsychotic-induced diabetes and hyperglycemia.
Diabetes 2005 May; 54(5):1552-8.

Hamidreza Roohafza, AzamKhani, Hamid Afshar, et al, Lipid profile in
antipsychotic drug users: A comparative study, Arya Atheroscholer 2013; May,
Vol 9, 3.

Amita Gupta, S.B Petkar, A.A Jadhav, Vaibhav Dubey, Study of Lipid
Derangement in Pyschiatric Disorder, Indian Medical Gazette, July 2013, 462,
010.

David C. Henderson, Enrico Cagliero, Paul M Copeland, et al , Glucose
Metabolism in Patients With Schizophrenia Treated With Atypical Antipsychotic
Agents , Arch Gen Psychiatry.2005; 62:19-28.

Jyoti Kaushal, , Garima Bhutani, Comparison of fasting blood sugar and serum
lipid profile changes after treatment with atypical antipsychotics olanzapine and
risperidone, Singapore M Original Article ed J 2012; 53(7) : 488.

Gezira Journal of Health Sciences June 2019 Volume 15(1) 54



