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Abstract 

Background: Psychiatric disorders are devastating 
and complex diseases involving alterations in mood, 
cognition, and behavior. The management of patients 
with psychiatric disorders consists of drug therapy 
and/or psychotherapy. Some of these drugs cause 
adverse metabolic complications, such as olanzapine, 
despite that olanzapine is one of the most effective 
drugs. The study aims to assess lipid profiles among 
psychiatric patients in Khartoum state. 

 Methods: This was a cross-sectional study, with 
fifty samples from known psychiatric patients as cases 
and fifty samples from healthy people as controls. The 
lipid profile parameters were measured by the 
enzymatic method using a spectrophotometric device. 
Data analysis was carried out through the statistical 
package for social science (SPSS). 

Results: The statistical analysis of case study 
results showed that the mean and SD level of 
cholesterol (340 ± 41.9), triglycerides (284.6 ± 59.9), 
and LDL (274.9 ± 50) showed significant (P.value 
=0.00). HDL (26.8  4.5) showed a significant (P.value 
= 0.00) decrease in psychiatric patients when 
compared to healthy individuals. 

Conclusion: olanzapine induces dyslipidemia in 
psychiatric patients. Dyslipidemia always occurs in the 
first month of treatment with all doses of drugs. 

Keywords— Psychiatric disorders, Olanzapine, 
cholesterol, triglycerides, LDL, and HDL. 

 

1- Introduction  

People with severe mental illnesses such as 

schizophrenia, major depression, and bipolar disorder 

have a shorter lifespan that is approximately 20 

%shorter than the General population and higher risks 

of suffering from various illnesses
(1,2)

. For instance, 

they tend to have a higher incidence of cardiovascular 

diseases(CVD) and mortality rate
(3)

. The high 

cardiovascular risk can be explained by modifiable risk 

factors for CVD including smoking
 (4,5)

, obesity 
(6,7)

, 

diabetes 
(8)

, Arterial hypertension
 (9)

, dyslipidemia
 (10)

, 

and metabolic syndrome
 (11,12)

. 

Many Studies underlined the role of psychotropic 

drugs' Side effects in weight gain, diabetes mellitus, 

and dyslipidemia
 (13,14)

. Certain psychiatric Patient 

populations such as patients with schizophrenia are at 

increased risk for dyslipidemia and obesity, due to 

poor diet and sedentary lifestyle, but these Conditions 

can be caused by some antipsychotic medications 

(15,16)
. Clozapine and olanzapine, appear to be 

associated with hyperlipidemia, which may be 

associated with changes In body weight 
(17,18,19)

. 

Further, newer antipsychotic agents tend to be less 

susceptible to weight gain and the development of 

dyslipidemia
(20)

. Psychiatric disorders are common in 

all countries where their prevalence has been 

examined, because of the combination of high 

prevalence, early onset, persistence, and impairment, 

mental disorders make a major contribution to the total 

disease burden
(21)

. In 2019, common mental disorders 

around the globe include depression, which affects 

about 264 million, bipolar disorder, which affects about 

45 million, dementia, which affects about 50 million, 

and schizophrenia, and other psychoses, which 

affects about 20 million people
(22)

. Some factors can 

contribute to the development or progression of 
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mental disorders such as genetic, psychological, and 

environmental factors.
 (23) . 

Different risk factors may be 

present at different ages, with risk occurring as early 

as during the prenatal period 
(24)

.  Olanzapine is one of 

the most widely used second-generation 

antipsychotics (SGAs) for schizophrenia, bipolar 

disorder, and psychotic symptoms. Olanzapine can 

improve the main symptoms of psychosis,  shows 

great acceptability, decreases all causes of 

discontinuation, and prevents future relapse
(25)

. Many 

studies suggested that olanzapine is one of the most 

efficacious antipsychotic drugs in patients with 

schizophrenia
(26،27)

  olanzapine is associated with the 

highest level Of metabolic disturbances among 

Atypical antipsychotic drugs. 
(27,29,30,31)

.  These 

disturbances include weight gain, dyslipidemia, and 

type 2 diabetes
(32)

, which increase the risk of 

cardiovascular disease, which is already a major 

clinical problem in Patients with severe mental 

disorders 
(33,34,35)

. The underlying molecular pathways 

for these Side-effects are not yet established, although 

a CNS Mediated orexigenic action of antipsychotics 

has recently been shown 
(36,37)

. One possible 

peripheral mechanism for drug Induced dyslipidemia, 

might be enhanced lipogenesis through increased 

enzymatic activity. Fatty acid synthase (FASN) And 

stearoyl-CoA desaturase (SCD) are two central 

Enzymes in fatty-acid biosynthesis
(38)

. 

.Materials and methods: 

2.1 Study design& population 

 Descriptive cross-sectional study.  was conducted in 

the Khartoum States at Taha Baasher mental hospital 

during the period from September 2021 to October 

2021. 

This study includes 50 Sudanese psychotic patients 

taking olanzapine drug age range between (30 to 69) 

years old as the case group and 50 healthy Sudanese 

individuals as the control group from the same age. 

Diagnosis people with psychotic disorders are 

diagnosed according to the criteria outlined in the 

Diagnostic Clinical and based predominantly on the 

patient's history, observed behavior, and subjective 

reports, as well as the results of the mental status 

examination, diagnostic tests, including neuroimaging 

and electroencephalographic (EEG), genotypic, 

toxicologic, and serologic assessments, are usually 

performed only in certain patients who present with 

the first episode of psychosis or with psychotic 

symptoms associated with preexisting 

neurodegenerative diseases, other medical conditions, 

or substance abuse are at risk.
 (39)

. 

2.2 Selection criteria : 

Inclusion criteria: 

Psychotic patients under olanzapine treatment were 

included in this study. 

Exclusion criteria: 

Newly diagnosed psychotic patients, undivided 

psychotic patients without treatment, psychotic 

patients using other treatments than olanzapine, and 

individuals with underlying diseases that may affect 

serum lipid levels were excluded. 

2.3 Ethical consideration: 

This study will be approved by the ethical committee 

of Alzaeim Alazhary University, MLSs college, and 

hospital administration with patients' guardians' 

consent considered for collection after explaining the 

objectives of the study. 

2.4 Data collection:- Primary data was collected from 

the respondents in the form of a questionnaire and 

also from the analytical results of the patients who had 

undergone tests. Secondary data was collected from 

medical textbooks, medical journals, and internet 

websites. 

2.5 Biochemical measurements: 

An early morning venous blood sample was collected 

by using sterile, dry, plastic syringes and a tourniquet 

to make the veins more prominent. The puncture site 

was cleaned with 70% ethanol, and each volunteer 

provided a blood sample of 3 mL, which was collected 

in lithium heparin containers. The lithium heparin 

blood sample was centrifuged at 4000 rpm to obtain 

the plasma for lipid profile tests. All these samples 

were stored at (-4  c) until the analysis. 

http://www.jmhsci.org/
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The lipid profile (plasma total cholesterol, triglycerides, 

LDL, and HDL) was estimated by an enzymatic 

method by using a spectrophotometric device A 

spectrophotometer consists of two instruments, 

namely a spectrometer for producing light of any 

selected color (wavelength) and a photometer for 

measuring the intensity of light. The standards and 

measurements of quality control of all materials and 

reagents used here were done according to 

standardized quality control measures. 

2.6 Data analysis:- 

The statistical analysis of the results was performed 

by using the Statistical Package for Social Sciences 

(SPSS) version 15.0 for Windows version 10 using a 

T-test for testing difference significance and a Pearson 

correlation test ( r-value as the coefficient ). A P value 

of  0.05 was considered statistically significant. 

 

 

 

 

 

 

3. Results : 

This study included 50 psychiatric patients as a case 

group and another 50 healthy subjects as a control 

group. 

The results of the study showed a significant increase 

in cholesterol, TG, and LDL with a significant decrease 

in HDL in cases than the control group with a (P. 

Value = 0.00) as shown in Table 1. 

In addition, we discovered no significant difference in 

the mean level of lipid profile between females and 

males in the case group, with P-values (0.07-0.3-0.5-

0.09) for Cholestrol, TG, LDL, and HDL, as shown in 

Table 2.  

The mean level of lipid profile between schizophrenia 

and depression showed that there was no significant 

difference with P-values (0.9-0.3-0.4-0.3) for 

Cholestrol, TG, LDL, and HDL, respectively, as shown 

in Table 3. 

Also, the mean level of lipid profile between 15mg 

dose/day and 20mg dose/day showed that there was 

no significant difference with P-values (0.6-0.4-0.3-

0.7) for Cholestrol, TG, LDL, and HDL respectively, as 

shown in Table 4. 

Also, the correlation of lipid profile with the duration of 

treatment was insignificant as shown in figure 1-4. 

Table (1): Statistical results of the mean, standard 
deviation, and P-value of the lipid profile in the 
case and control groups   

variables 
case 

group 
(N= 50) 

Control 
group (N= 

50) 

P-
value 

Cholesterol 
mg/dl  

340 ± 41.9 184 ± 19.9 0.000 

TG mg/dl 
284.6 ± 

59.9 
95.4 ± 15.7 0.000 

LDL mg/dl 274.9 ± 50 66.4 ± 6.2 0.000 

HDL mg/dl 26.8 ± 4.5 56.3± 8.7 0.000 

 

Table (2): Statistical results of the mean, standard 
deviation, and P-value of the lipid profile in the 
case group by gender  

 
male 
(27) 

female 
(23) 

p-value 

Cholesterol 
mg/dl 

349 ± 
56.5 

329.4 ± 
61 

0.07 

TG mg/dl 
298.4 ± 

49.1 
268.3 ± 

51 
0.3 

LDL mg/dl 
268.5 ± 

4.1 
282.5 ± 

4.9 
0.5 

HDL mg/dl 
26.5 ± 
43.4 

27.2 ± 
38.3 

0.09 

 

Table (3): Statistical results of the mean, standard 
deviation, and P-value of the lipid profile in the 
case group based on diagnosis  

 
schizophreni

a (25) 
depressio

n (25) 

P-
valu

e 

Cholestero
l mg/dl 

334.2 ± 65 
345.9 ± 

55.8 
0.9 

TG mg/dl 285.4 ± 55.9 
283.8 ± 

43.2 
0.3 

LDL mg/dl 282 ± 4.4 267.9 ± 4.6 0.4 

HDL mg/dl 27.3 ± 41.3 26.4 ± 42.4 0.3 
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Table (4): Statistical results of mean, SD, and P-
value of lipid profile in the case group according 
to the dose of treatment 

 
15 

mg/day 
(28) 

20 
mg/days 

(22) 
p value 

Cholesterol 
mg/dl 

338.2 ± 
44.9 

342.3 ± 
38.6 

0.6 

TG mg/dl 
287.8 ± 

63.3 
280.5 ± 

56.6 
0.4 

LDL mg/dl 
279.7 ± 

53.1 
268.8 ± 

46.2 
0.3 

HDL mg/dl 26.2 ± 4.3 27.5 ± 4.7 0.7 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Correlation between cholesterol and 
duration of treatment in a case study   R= - 0.117 
(negative correlation).  P. value= 0.21.  

 

Figure 2: Correlation between TG and duration of 
treatment in the case study R= - 0.072 (negative 
correlation).   P. value= 0.61. 

 

 

 

 

 

 

Figure 3: Correlation between  LDL and duration of 
treatment in the case study.   R= - 0.065 (negative 
correlation).  P. value= 0.65.  

 

 

 

Figure 4: Correlation between HDL and duration of 
treatment in the case study  

R= - 0.075 (negative correlation).  P.value= 0.60.  

4. Discussion 

        Psychiatric patients are severe neuropsychiatric 

illnesses have a high morbidity and mortality rate due 

to dyslipidemia in conjunction with cardiovascular 

disease (CVD) relapse
(40,41)

. It has been shown that 

olanzapine, a second-generation antipsychotic drug, is 

a major contributor to dyslipidemia among patients 

with schizophrenia 
(42,43,44)

. However, the clinical 

features of olanzapine-induced dyslipidemia remain 

unclear because of inconsistent data among previous 

studies. Although some clinical randomized trials have 

reported increased serum triglyceride (TG) levels in 

schizophrenic patients on olanzapine therapy, the 

changes in total cholesterol (TC), high-density 

lipoprotein cholesterol (HDL-C), and low-density 

lipoprotein cholesterol (LDL-C) remain a matter of 

dispute
 (45,46,47,48,49)

. Dyslipidemia is a well-established 

risk factor in the pathogenesis of CVD, including 

coronary heart disease (CAD), and acute coronary 

syndrome (ACS).
 (50)

.  
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Olanzapine induces dyslipidemia, There is one 

possible peripheral mechanism for olanzapine drug 

Induced dyslipidemia, which might be enhanced 

lipogenesis through increased enzymatic activity. Fatty 

acid synthase (FASN) And stearoyl-CoA desaturase 

(SCD) are two central Enzymes in fatty-acid 

biosynthesis
(51)

. 

This was a cross-sectional study aimed to measure 

levels of lipid profile (Cholestrol, Triglycerides, LDL, 

HDL) among Sudanese patients with psychotic 

disorder taking olanzapine as treatment, psychotic 

patients enrolled in this study. The results of the 

present study provide evidence that psychotic patients 

had higher levels of cholesterol, triglycerides, and LDL  

than the reference values. In contrast, the level of HDL 

is lower than the reference values. These findings 

agree with the study reported that there were 

Significant increases in triglyceride, cholesterol, and 

LDL-C, and significant decreases in HDL-C were 

observed. 
(52)

. 

Our study also reported that there is no significant 

difference between the two genders, which disagrees 

with the study conducted by Zhou XM and his 

colleagues reported that olanzapine has adverse 

effects on lipid profile in Female over Male patients. 

This difference may be due to the small sample size 

and the use of different instruments
. (80) 

We reported that there was no significant difference in 

the Duration of treatment and dose. This agreed with a 

previous study 
(53)

 that reported no significant 

difference in TG, LDL, and HDL of the cases group 

with time. The only alterations being observed with 

statistical significance in Total cholesterol. This 

difference may be attributed to Environmental factors. 

They also reported that there was no significant dose-

dependent as we did.  

In the previous meta-analysis of 21 studies on the 

impact of olanzapine on lipid profiles in schizophrenia 

patients, we showed that the clinical symptoms of 

dyslipidemia were defined by an increase in TG, TC, 

and LDL-C, with no significant changes in HDL-C. 

Furthermore, when we examined the effects of 

olanzapine medication duration on patients with 

schizophrenia's lipid profiles, we found that 4 weeks of 

olanzapine treatment led to aberrant serum lipid 

levels. The effect of olanzapine on altering serum 

levels of lipids might endure synchronously even if the 

course of olanzapine therapy was prolonged. 

Intriguingly, there was a substantial rise in TC level in 

the TC 24-week group after the data of McDonnell et 

al.
 (53)

  were excluded (P = 0.005). The mean fasting 

serum TC levels significantly decreased from baseline 

to endpoint 
(54)

  according to an evaluation of the 

research. Given that the long-term diet control was not 

covered in the trial and that its design included an 

initial period of stabilization on oral olanzapine before 

random assignment to therapy, McDonnell's group's 

conclusion may be contested.  In this study, the 

correlation between lipid profiles and duration of 

treatment in the case study of olanzapine-induced 

dyslipidemia did not depend on duration (see figure 

(1,2,3,4)). 

The previous study done by Rong Li et al 

demonstrated the influence of olanzapine on serum 

lipids after 4 weeks of treatment and may be beneficial 

clinically to monitor the plasma lipid levels on time and 

help guide appropriate interventions if necessary. Of 

note, two studies concluded that TG levels increased 

significantly after 2–3 weeks of olanzapine treatment 

and found the increase in TG levels to occur before 

the weight gain and other lipid levels changes,
(45,56),

. 

However, their relatively small sample sizes of 13 and 

15 patients, make it difficult to generalize their findings 

to a broader clinical population of patients on 

olanzapine. More extensive studies will be required to 

validate the findings. 

While the mechanism of olanzapine-induced 

dyslipidemia remains unknown, several factors have 

been implicated. First, olanzapine antagonizes the 5-

hydroxytryptamine and histamine H1 receptors in the 

hypothalamus,
(57,58),

 and promotes adenosine 

monophosphate-activated protein kinase (AMPK) 

phosphorylation in the central nervous system
(59)

. This 

in turn results in increased food intake, dyslipidemia, 

http://www.jmhsci.org/
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and obesity
(60)

. Dyslipidemia may be a secondary 

reaction to olanzapine-induced weight gain or obesity. 

Our study only revealed changes in four lipid 

parameters and did not explore the relationship 

between lipid profile and body weight. More studies 

such as meta-analyses or large-scale clinical trials 

could be conducted to discuss this issue in the future. 

Besides, the concentrations of circulating leptin and 

ghrelin were also significantly increased in 

schizophrenic patients on olanzapine and correlated 

with increased food intake
(61,62)

. Second, olanzapine-

induced insulin resistance inhibits the activity of 

lipoprotein lipase, thereby slowing the catabolism of 

LDL and increasing plasma LDL-C levels
(63,64)

. In 

addition, insulin resistance stimulates sterol regulatory 

element binding protein-1c (SREBP-1c), which 

enhances the production of very low-density 

lipoprotein in the liver and consequently increases 

plasma TG levels
(65,66)

. Third, the molecular 

mechanisms underlying olanzapine-associated lipid 

dysregulation are partly understood. Olanzapine 

enhances lipogenesis directly in the liver by regulating 

the expression of AMPK, SREBP-1c, or peroxisome 

proliferation-activated receptors in the liver and 

disturbing the transcription of genes regulating lipid 

metabolism
(67,68,69)

. 

Finally, we found an insignificant difference in the 

mean level of lipid profile according to diagnosis, 

which agreed with a study conducted by ( Moteshafi 

H, et al)
(82)

.  Antipsychotics may have direct and 

immediate effects on lipid levels beyond obesity 

effects. Olanzapine has an impact on hyperlipidemia 

in psychiatric patients at all doses. 

 

Conclusion : 

This study concluded that olanzapine drugs induce 

dyslipidemia in psychiatric disorders (schizophrenia, 

depression) characterized by a significant increase in 

cholesterol, triglycerides, and LDL, and a significant 

decrease in HDL.   Dyslipidemia always occurs after 

treatment during the first month and, to some extent, 

exhibits a time-dependent effect. Hence, there is an 

urgent need for physicians to manage olanzapine-

induced dyslipidemia in patients with schizophrenia to 

prevent the development of CVD in this population. 
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