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Abstract: Voriconazole has been widely used in clinical practice for nearly 20 years. The 
adverse reactions caused by voriconazole have been reported gradually, such as visual impair
ment, hepatotoxicity, skin rash. At present, there are few reports about triazole antifungal drugs 
causing the increase of triglyceride and total cholesterol. Thus, the present study reported 
a case of chronic pulmonary aspergillosis with significantly increased blood lipids after 
treatment with voriconazole. In this case, the patient’s total cholesterol was normal, and 
triglyceride was 2.64 times of the upper limit of the reference value at the time of admission. 
On the 30th day after oral administration of voriconazole 200mg q12h, triglyceride and total 
cholesterol were 4.55 times and 3.31 times of the baseline levels, respectively, with the trough 
concentration of voriconazole of 6.6 μ g/mL. After 28 days of voriconazole withdrawal and 
itraconazole administration, triglyceride decreased to 1.45 times of baseline level and total 
cholesterol decreased to the normal range. After another 24 days of treatment with voricona
zole 200mg q12h, triglyceride increased again to 3.25 times of the baseline level and 
cholesterol was within the normal range. At the same time, the trough concentration of 
voriconazole was 3.2 μ g/mL. After 14 days of treatment with voriconazole 100mg q12h, 
the triglyceride level recovered to the baseline level, with the trough concentration of vorico
nazole of 1.5 μ g/mL. The Naranjo′s rating scale was used, the final score was 10 points, 
indicating that the causal relationship between voriconazole and dyslipidemia was positive, 
which was likely to be related to the trough concentration of voriconazole. 
Keywords: voriconazole, chronic pulmonary aspergillosis, adverse reactions, 
hyperlipidemia

Introduction
Voriconazole (VRCZ) is the second generation of triazole antifungal drug that 
exerts antifungal effects by inhibiting 14 -sterol demethylation via cytochrome 
P450 in fungi to inhibit the biosynthesis of ergosterol. The common adverse 
reactions of VRCZ include hepatotoxicity and visual impairment, which are often 
related to the concentration of the drug. However, the effect of voriconazole on 
lipid metabolism has not been reported. Thus, the present study reported a case of 
chronic pulmonary aspergillosis (CPA) with significantly increased blood lipids 
after treatment with VRCZ and reviewed and analyzed the case of dyslipidemia 
caused by triazole antifungal drugs.

Case Description
A 44-year-old female patient, 148 cm height and 43 kg weight, was admitted to the 
First Affiliated Hospital, Zhejiang University School of Medicine for “blood in 
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sputum for 11 months.” Chest computed tomography (CT) 
of the patient showed dilatation of the bronchi in both lungs 
and nodular high-density shadows and air crescent sign in 
some cavities (Figure 1); hence, diagnosis of aspergilloma 
was considered. The patient was positive for specific IgG of 
Aspergillus fumigatus and galactomannan (GM) positive for 
alveolar lavage fluid in the right upper lobe. Subsequently, 
A. fumigatus was cultured, and the diagnosis was CPA. 
Voriconazole (VRCZ) tablets (200 mg every 12 hours) 
were taken orally from January 22, 2019. The patient had 
a history of rheumatoid arthritis and regularly administered 
leflunomide tablets 10 mg QD for a long duration and had 
a history of sinus tachycardia, as well as metoprolol sus
tained-release tablets (47.5mg QD) for a long period.

Before administering VRCZ, the liver enzymes and the 
total cholesterol were normal, while the triglyceride was 
2.64-fold of the upper limit of the reference value. After 
ingesting VRCZ tablets for 14 days, the liver enzyme 
levels were higher, while the blood lipids were similar to 
the baseline values. After administering the tablets for 30 
days, the symptoms of blood in sputum disappeared. And 
the liver enzymes were normal while the blood lipids were 
significantly higher than the baseline values. 
Simultaneously, the trough concentration of VRCZ was 
6.6 μg/mL. Considering the possibility of hyperlipidemia 
caused by the drug, VRCZ was withdrawn, and itracona
zole (200 mg every 12 hours) was administered.

After 28 days of itraconazole treatment, the liver 
enzymes and blood lipids recovered to baseline levels. 
While, the patient’s symptoms of blood in sputum 
occurred.Then, the patient was given VRCZ tablets 
(200 mg every 12 hours) again.

After 24 days of VRCZ treatment, the liver enzyme 
levels were normal while triglycerides increased signifi
cantly, and the trough concentration of VRCZ was 3.2 μg/ 
mL. The symptom of blood in sputum was improved sig
nificantly. The increase in blood lipids may be related to the 
trough concentration of VRCZ. The patient agreed to con
tinue taking VRCZ tablets after communication. Therefore, 
the therapeutic regimen of voriconazole was adjusted to 
100 mg every 12 hours. After 49 days of this therapeutic 
regimen, the liver enzymes and blood lipids recovered to the 
baseline levels again, with the trough concentration of vor
iconazole of 1.5 μg/mL. After 155 days of continuous use of 
antifungal agents, considering the full course, the voricona
zole was withdrawn. During the administration and after the 
withdrawal of VRCZ, the liver enzymes and blood lipids 
were similar to the baseline levels. During the whole treat
ment process, the diet and living habits of the patients were 
consistent with those before the treatment, and no significant 
change was detected in height and weight compared to those 
before the treatment. During the treatment, the specific 
values of liver enzymes, total cholesterol, and triglyceride 
of the patient are shown in Table 1, Figure 2.

According to the treatment process of the patient, 
Naranjo′s rating scale was used to evaluate the adverse 
reactions, and the final score was 10 points, establishing 
a positive correlation between VRCZ and dyslipidemia, 
which was likely to be related to the trough concentration 
of VRCZ.1

Discussion
CPA is an uncommon and problematic pulmonary disease. 
Long-term oral antifungal therapy (voriconazole or 

Figure 1 Chest CT image of the patient showed multiple dilatation of the bronchi with infection in the right lung. As shown by the arrow, aspergilloma can be seen in the 
dilated bronchus, showing air crescent sign.
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itraconazole) is recommended for CPA to improve overall 
health status and respiratory symptoms, arrest haemoptysis 
and prevent progression.2 VRCZ is the second generation 
of triazole antifungal drug that has been widely used in 
clinical practice for about 20 years. In addition to common 
adverse reactions, such as visual impairment, hepatotoxi
city, and skin rash,3–5 unique reactions, such as phototoxic 
skin diseases and malignant tumors, periostitis, hair loss, 
alopecia, and nail changes,6 have also been found with 
long-term use. However, adverse reactions of hyperlipide
mia have not yet been reported. Hong and Lin7 reported 
a case of dyslipidemia in a 48-year-old female patient 

caused by itraconazole. In the second week after taking 
itraconazole, the patient showed elevated triglycerides and 
total cholesterol and normal alanine aminotransferase 
(ALT) and glutamic oxaloacetic transaminase (AST). The 
blood lipids recovered to normal 1–2 months after the 
withdrawal of itraconazole.

Presently, only one study7 has reported triazole anti
fungal drugs causing the increase in triglyceride and total 
cholesterol, and the mechanism is yet unclear. Studies 
have shown that among triazoles, VRCZ has the strongest 
affinity for steroid 24-hydroxylase (CYP46A1) and inhi
bits the conversion of cholesterol to 24-hydroxycholesterol 
in the brain.8,9 However, bile acids are generated from 
cholesterol through cholesterol 7 α hydroxylase 
(CYP7A1), which is a critical metabolic pathway of cho
lesterol in the human body. Therefore, the inhibition of 
cholesterol metabolism in the brain by voriconazole can
not explain the cause of elevated serum cholesterol in this 
patient.10,11 In addition, cytochrome P4503A (CYP3A) is 
the only enzyme that converts retinoic acid to cis-9-reti
noic acid, and cis-9-retinoic acid is the only ligand of 
retinoic acid X receptor (RXR). When combined, the 
upregulation of apoptosis and differentiation and prolifera
tion of adipocytes is inhibited. After the inhibition of 
CYP3A, the synthesis of cis-9-retinoic acid is reduced, 
leading to a decrease in RXR activity, thus resulting in 
the decreased differentiation and the increase of apoptosis 
of peripheral adipocytes.12 As a CYP3A inhibitor, the 
commonly used ritonavir has a high incidence of 

Table 1 The Specific Values of Liver Enzymes, Total Cholesterol 
and Triglyceride of the Patient During the Treatment

Laboratory Indicators Day 
0

Day 
14

Day 
30

Day 
60

Day 
84

Day 
130

Total cholesterol 
(mmol/L) (3.14–5.86)

3.6 3.65 11.93 4.59 4.66 3.26

Triglycerides (mmol/L) 
(0.3–1.7)

4.5 4.51 20.51 6.56 14.64 4.84

Aspartate 
aminotransferase (U/L) 
(13–35)

11 18 28 19 16 15

Alanine aminotransferase 
(U/L) (7.40)

22 54 16 10 12 7

Trough concentration of 
VRCZ (μg/mL)

NA NA 6.6 NA 3.2 1.5

Abbreviation: NA, not available.

Figure 2 Changes in triglyceride, cholesterol, and trough concentration of VRCZ during treatment.
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hypertriglyceridemia, which is related to this mechanism. 
However, whether the abnormal increase of triglycerides is 
related to VRCZ as a CYP3A drug is yet to be verified. 
When the patient was given VRCZ again, and when the 
trough concentration of the drug was half of the first dose, 
serum cholesterol recovered to the baseline level, and 
serum triglyceride level also recovered to normal with 
the decrease in the trough concentration of VRCZ. 
However, current studies still cannot explain the causes 
of VRCZ-induced dyslipidemia, and further research is 
needed.

Although drug-induced hyperlipidemia is clinically 
common, VRCZ has not been reported previously to 
cause hyperlipidemia. Based on the data of this case, it is 
inferred that VRCZ-induced hyperlipidemia is a reversible 
concentration-dependent adverse reaction. In addition, the 
side effects of drug-induced hyperlipidemia require large 
scale population studies to observe whether it has implica
tions for patients with cardiovascular and cerebrovascular 
disease especially in terms of incidence to stroke and 
myocardial infraction.

Conclusion
We clearly observed drug-induced hyperlipidemia caused 
by voriconazole in a patient with chronic pulmonary asper
gillosis.The level of triglycerides and cholesterol was posi
tively correlated with the trough concentration of 
voriconazole. Therapeutic drug monitoring and blood 
lipid level monitoring were both important during the use 
of voriconazole.
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