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Introduction 

Schizophrenia is a severe, lifelong mental disorder 
affecting approximately 1% of the world 
population (1). The disease is characterised by 
positive, negative and cognitive symptoms and 
may lead to significant functional impairment. 
While many patients experience considerable 
improvement with antipsychotic therapy, 
approximately one-third of patients develop 
treatment-resistant schizophrenia (2). 

Clozapine, a second generation antipsychotic, is 
known as the only antipsychotic drug with proven 
efficacy in patients with treatment-resistant 
schizophrenia (3). In addition, side effect rates 
including extrapyramidal symptoms and 
hyperprolactinemia are lower than other 
antipsychotic drugs (4). Among all antipsychotic 
agents, clozapine has been associated with the 
lowest rate of all-cause mortality (5). However, 
clozapine has serious side effects including 
neutropenia/agranulocytosis, 

myocarditis/cardiomyopathy, tachycardia and 
obsessive-compulsive symptoms (6–9). One of the 
most commonly reported adverse effects of 
clozapine is metabolic syndrome, which 
encompasses central obesity, insulin resistance, 
impaired glucose metabolism, dyslipidemia and 
elevated blood pressure (10,11). This syndrome is 
further characterized by clozapine-associated 
severe weight gain, hypercholesterolemia, 
hypertriglyceridemia, and hypertension (12). It has 
been shown in several studies that clozapine use is 
associated with clinically relevant increases in 
serum TG levels, ranging from 35% to nearly 
100% over long-term treatment (13,14). 
Henderson et al. reported a 5-year naturalistic 
follow-up of 82 patients treated with clozapine, 
with 6-monthly laboratory monitoring. All patients 
were on clozapine, some also received valproate. 
TG(s) nearly doubled over the follow-up, while 
cholesterol rise was modest and nonsignificant 
(13).  

ABSTRACT 

Clozapine is a second-generation antipsychotic agent with established efficacy in patients with treatment -resistant 
schizophrenia. Among the most frequently reported adverse effects of clozapine are components of the metabolic 
syndrome, including central obesity, insulin resistance, impaired glucose metabolism, dyslipidemia and elevated blood 
pressure. It has been shown in several studies that clozapine use is associated with clinically relevant increases in serum 
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fold increase in serum TG levels was observed following the initiation of clozapine therapy, rising from 73 mg/dL t o 1686 
mg/dL. Prior to clozapine administration, the patient was undergoing treatment for hyperlipidemia, and lipid parameters 
remained within normal limits. After initiating pharmacological treatment for hypertriglyceridemia, including statins, 
fibrates, and omega-3 fatty acids, clozapine was gradually tapered and replaced with aripiprazole. Subsequently, serum TG 
levels decreased to 604 mg/dL over a period of several months. The marked elevation in TG levels observed in our patient 
was considered to be associated with the patient's pre-existing history of hyperlipidemia. When evaluated in the light of the 
data obtained from this case, it can be suggested that the rate of lipid increase may be higher than expected in patients wit h 
a history of hyperlipidemia who are candidates for clozapine treatment; therefore, it may be recommended that lipid levels 
be monitored on a monthly basis during the early phase of treatment and at periodic intervals thereafter in such 
individuals. 
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In this case report, we present a patient with 
schizophrenia who experienced an approximately 
twenty-fold increase in serum TG levels following 
clozapine treatment—an elevation far beyond 
what has been reported in the literature. This case 
highlights the potential for extreme lipid 
abnormalities in clozapine-treated patients and 
underscores the importance of close monitoring in 
individuals with underlying risk factors. 

Case Report 

A 37-year-old single male patient, who had been 
residing in a care home for the past four years, 
was referred to the psychiatric outpatient 
department of the university hospital by the care 
home staff due to a 10-day history of food refusal, 
nonadherence to medication, reduced speech, and 
paranoid suspicion toward others. 

According to the anamnesis and review of the 
medical records, the patient had been followed 
with a diagnosis of schizophrenia since 2015 and 
had experienced multiple hospitalizations. He had 
previously received antipsychotic treatments 
including amisulpride 800 mg/day, risperidone 4 
mg/day, and quetiapine 200–800 mg/day. 
Additionally, he had a prior hospitalization lasting 
approximately 10 months due to prolonged food 
refusal, consumption of only water, and somatic 
delusions. He had also been diagnosed with 
hyperlipidemia and was receiving pitavastatin at a 
dose of 4 mg/day since 2021. It was noted that 
despite ongoing treatment with valproic acid 1250 
mg/day, extended-release risperidone 50 mg every 
15 days, and biperiden 1 mg/day, the patient 
continued to experience referential, persecutory, 
and somatic delusions, occasionally refusing to eat 
or speak due to these symptoms. The patient was 
referred to the outpatient psychiatry clinic due to 
a worsening of symptoms over the past 10 days 
and was subsequently admitted to the inpatient 
psychiatric unit. 

After the patient was admitted to the clinic, the 
current risperidone dose was increased from 4 
mg/day to 6 mg/day. PANSS (Positive and 
Negative Syndrome Scale) score was calculated as 
73 on admission. At the time of admission, lipid 
parameters were within normal limits, except for a 
reduced level of HDL (High Density Lipoprotein) 
cholesterol. Laboratory results revealed a TG level 
of 73 mg/dL (reference range: 0–150 mg/dL), 
HDL cholesterol of 13 mg/dL (reference range: 
35–55 mg/dL), LDL (Low Density Lipoprotein) 
cholesterol of 72 mg/dL (reference range: 0–100 
mg/dL), and total cholesterol of 188 mg/dL 

(reference range: 0–200 mg/dL). In addition, 
metabolic parameters showed a glycated 
hemoglobin (HbA1c) of 5.5% (reference range: 
4.4–5.7%) and a body mass index (BMI) of 23 kg/ 
m² (normal range: 18.5–24.9 kg/m²). Although the 
patient used at least two antipsychotic treatments 
at an effective dose and duration, he did not 
benefit significantly from the treatments and was 
evaluated as treatment-resistant schizophrenia and 
was planned to be switched to clozapine 
treatment. The dose of clozapine was titrated up 
to 25 mg/day. As the patient had a prior history 
of hyperlipidemia, lipid profile was checked one 
month after clozapine initiation for monitoring 
purposes. While receiving clozapine at a dose of 
150 mg/day, one month after the initiation of 
clozapine treatment, the patient's serum TG level 
increased to 736 mg/dL, HDL cholesterol was 30 
mg/dL, LDL cholesterol was 210 mg/dL, and 
total cholesterol was 444 mg/dL. The patient was 
referred to the Department of Endocrinology and 
Metabolic Diseases, where it was recommended to 
add omega-3 fatty acids 1440 mg/day and 
fenofibrate 550 mg/day to the existing pitavastatin 
regimen, along with regular monitoring of TG 
levels. Following the initiation of clozapine 
treatment, a reduction in persecutory, referential, 
and somatic delusions was observed. The patient 
resumed eating, and the PANSS score decreased 
to 50. The patient was discharged on the 41st day 
of hospitalization, with a recommendation to 
continue follow-up at the Endocrinology and 
Metabolic Diseases outpatient clinic. At the time 
of discharge, the patient had gained only 1.1 kg, 
and the HbA1c level was measured at 5.6%. One 
month after discharge, the patient’s serum TG 
level was measured at 1416 mg/dL. Given that the 
patient’s TG level had increased approximately 20-
fold from baseline, a gradual tapering and planned 
discontinuation of clozapine treatment was 
considered. According to the Naranjo Adverse 
Drug Reaction Probability Scale, the patient’s 
hypertriglyceridemia scored 5 points, indicating a 
“probable” adverse drug reaction associated with 
clozapine. Clozapine treatment was tapered and 
discontinued within seven days, while aripiprazole 
was initiated simultaneously at 5–10 mg/day. 
During follow-up, the aripiprazole dose was 
gradually increased, and the patient’s final 
antipsychotic treatment consisted of aripiprazole 
20 mg/day. During follow-up conducted by the 
Department of Endocrinology and Metabolic 
Diseases, the patient underwent plasmapheresis. 
However, two months later, the serum TG level 
increased to 1686 mg/dL. Consequently, 
metformin  1700 mg/day  and  acetylsalicylic  acid  
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Table 1: Timeline of Triglyceride Levels and Interventions 

Day Triglyceride (mg/dL) Interventions 

 

0 

 

73 

Clozapine started; Pitavastatin 4 
mg/day (baseline) 

 

30 

 

736 

TG rise → + Omega-3 (1440 
mg/day), Fenofibrate (550 

mg/day) 

41 - Discharge 

 

71 

 

1416 

TG 1416 mg/dL → Clozapine 
tapered off; Aripiprazole 5–10 

mg/day started; Plasmapheresis 

 

130 

 

1686 

TG 1686 mg/dL → + 
Metformin (1700 mg/day), 

Acetylsalicylic acid (300 
mg/day) 

160 604 TG improved to 604 mg/dL 

 

 
Fig. 1. Changes in serum triglyceride levels over time 

 

300 mg/day were added to the treatment regimen. 
One month after these additions, the TG level 
decreased to 604 mg/dL. Figure 1 illustrates the 
changes in serum triglyceride levels over time, 
while Table 1 summarizes the timeline of 
triglyceride levels and corresponding intervention. 

Discussion  

Cardiometabolic comorbidities represent the 
primary cause of premature mortality among 
individuals with schizophrenia (15). Although the 
majority of studies have focused on weight gain 
and glucose intolerance, recognizing and managing 
hyperlipidemia in patients with schizophrenia 
remains crucial, given its long-term contribution 
to cardiovascular mortality (16). Clozapine 
remains one of the few effective treatment options 
for patients with treatment-resistant schizophrenia 
(13,17). Therefore, a comprehensive 
understanding of its associated metabolic side 
effects is essential.  

In a study evaluating patients who had been 
treated with clozapine or typical antipsychotics for 
at least one year, the mean serum TG level in the 
clozapine group was found to be 264 mg/dL, and 
severe hypertriglyceridemia (defined as >500 
mg/dL) was observed in three patients receiving 
clozapine treatment (18). Similarly, in a study 
evaluating patients who had been treated with 
clozapine or typical antipsychotics for at least six 
months, an average increase of 41% in serum TG 
levels was reported in the clozapine group (19). 
Also an acute, marked elevation in TG levels after 
clozapine initiation was reported by Kumar and 
Sidana (2017), who described a patient with an 
increase from 69 mg/dL to 458 mg/dL within two 
weeks (20). In contrast to these previously 
reported findings, our patient experienced a far 
more extreme and rapid twenty-fold increase in 
TG levels, highlighting the unique clinical 
significance of this case. 

Previous reports have shown that switching from 
clozapine to risperidone can normalize TG levels 
in affected patients (21). A network meta-analysis 
by Pillinger et al. demonstrated that aripiprazole, 
brexpiprazole, cariprazine, lurasidone, and 
ziprasidone are associated with more favorable 
metabolic and lipid outcomes compared to 
clozapine and olanzapine (22). In our case, 
clozapine was tapered and replaced with 
aripiprazole, which is supported by recent 
evidence indicating a more favorable metabolic 
profile and potential improvement in lipid 
parameters (23). Recent meta-analytic evidence 
indicates that pharmacological strategies for 
antipsychotic-induced dyslipidemia are variably 
effective, with antipsychotic switching or add-on 
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approaches showing the most consistent 
improvements in TG and HDL cholesterol. 
Among off-label agents, metformin demonstrated 
particular efficacy in reducing TG and total 
cholesterol, whereas approved lipid-lowering 
agents were less effective in this population (24). 
Furthermore, TG levels exceeding 500 mg/dL 
warrant the initiation of fibrates or omega-3 fatty 
acids (25). In severe or refractory cases, switching 
to an antipsychotic with a more favorable 
metabolic profile may be warranted. In line with 
these findings, our patient benefited from fibrates, 
omega-3 fatty acids, and metformin, in addition to 
switching to aripiprazole, reflecting a stepwise, 
evidence-based management strategy.  

There is no single, clearly defined mechanism 
underlying the diverse metabolic and therapeutic 
effects of clozapine. Proposed mechanisms for its 
metabolic side effects include a predisposition to 
obesity among individuals with schizophrenia due 
to a sedentary lifestyle, increased appetite and 
food intake resulting from clozapine’s antagonism 
of histamine H1 and serotonin 5-HT2C receptors, 
as well as suppression of insulin secretion and the 
development of insulin resistance (26,27). 
Hyperlipidemia may arise either as a consequence 
of weight gain or as a direct pharmacological 
effect of antipsychotics. The underlying 
mechanism for clozapine-induced dyslipidemia, 
beyond increased food intake, remains unclear, 
and no specific receptor targets have been reliably 
identified (28). However, several studies have 
demonstrated that certain antipsychotic-induced 
metabolic side effects may occur independently of 
weight gain (29,30). In addition, recent evidence 
suggests that inflammatory pathways, endocrine 
alterations, underlying disease, dietary habits and 
genetic polymorphisms affecting lipid metabolism 
may predispose certain patients to more severe 
metabolic disturbances during clozapine therapy 
(28,31). Prior to the initiation of clozapine 
treatment, the patient had been receiving 
pitavastatin for hyperlipidemia, and his serum TG 
levels were within the normal range at the time of 
admission. In our case, the patient did not exhibit 
significant weight gain during clozapine treatment, 
suggesting that mechanisms other than adiposity 
may have contributed to the marked 
hypertriglyceridemia observed. This elevation in 
TG levels observed during follow-up may be 
attributable to the patient’s pre-existing history of 
hyperlipidemia. Notably, TG levels decreased to 
604 mg/dL approximately 12 weeks after 
clozapine discontinuation. However, despite 
switching to aripiprazole and initiating multiple 

lipid-lowering agents, TG levels initially continued 
to rise, suggesting that factors beyond clozapine 
exposure may have contributed to the persistent 
hypertriglyceridemia. This underscores the need to 
consider both drug-related and patient-specific 
variables when evaluating severe metabolic 
disturbances. 

Taken together, these findings suggest that the 
rate of lipid elevation may be higher than expected 
in patients with a history of hyperlipidemia who 
are scheduled to receive clozapine treatment. 
Therefore, closer monitoring of lipid levels is 
recommended in this patient population. 
According to the National Institute for Health and 
Care Excellence (NICE) guidelines, lipid profiles 
should be assessed at baseline, after 3 months, and 
annually thereafter, with more frequent 
monitoring (every 3–6 months) in patients with 
pre-existing dyslipidemia or abnormal results (32). 
In light of our observations, it may further be 
recommended that lipid levels be monitored on a 
monthly basis during the early phase of treatment 
and at periodic intervals thereafter in such 
individuals. The rarity of such a dramatic, twenty-
fold TG increase highlights the need for 
heightened clinical vigilance, reminding clinicians 
that although uncommon, severe lipid 
disturbances of this magnitude may occur and 
require timely intervention.  
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