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Abstract
The addition of voriconazole to chronic treatment with carbamazepine 
400 mg twice a day was associated with increased carbamazepine 
serum levels (14.1 mg/l) and serum concentration dose ratios. Three 
days after the voriconazole was started, this ratio doubled its value 
to 1. Carbamazepine concentration as well as serum concentration 
dose ratio gradually decreased after treatment with voriconazole was 
discontinued, suggesting a probable interaction between the two 
drugs, according to the drug interaction probability scale. Although no 
clinical toxicity appeared with carbamazepine, the interaction can be 
considered severe and potentially toxic: early detection, suspension 
of carbamazepine and dose adjustment prevented such harm in 
this case. The likely mechanism is that voriconazole decreases 
carbamazepine metabolism.

To our knowledge this is the first reported case of interaction 
between voriconazole, as precipitant drug, and carbamazepine, as 
object drug. The interaction is not referenced in clinical databases 
as published cases, but as a foreseeable interaction.

Publication of this first clinical case reinforces the need of using 
both drugs associated with caution.
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Introduction
Azole antifungals cause serious drug interactions when associated 

with drugs metabolised via CYP450 [1]. Some of these drugs 
(fluconazole, itraconazole, ketoconazole or miconazole) inhibit the 
main isoenzyme responsible for the metabolism of carbamazepine 
(CYP3A4) increasing its serum concentrations with concurrent 
administration. Voriconazole is metabolized by liver isoenzymes 
CYP2C19, CYP3A4 and CYP2C9 [2]. It is expected that voriconazole 
decreases metabolism of CYP3A4 substrates, such as carbamazepine 
[3], and recommendations are to modify treatment.

On the other hand, carbamazepine is an antiepileptic drug that 
is metabolized in the liver by CYP3A4 isoenzymes and to a lesser 
degree by CYP2C8 and CYP3A5. It produces enzyme induction that 
increases azole antifungal metabolism and decreases their serum 
concentrations and effectiveness. It is possible that carbamazepine 
also decreases voriconazole levels significantly, contraindicating 
their simultaneous administration. There is a published case of a 
homozygous ultrarapid voriconazole metabolizing patient with low 
voriconazole levels comedicated with carbamazepine [4].

We report a case in which the addition of voriconazole to 
chronic treatment with carbamazepine was associated with increased 
carbamazepine serum levels and serum concentration dose ratios 
(SCD ratios).

We have not found published reports on interactions between 
voriconazole, as precipitant drug, and carbamazepine, as object drug. 
This interaction is not referenced in clinical databases as published 
cases, but as a foreseeable interaction.

Clinical Case
A 20-year-old Caucasian woman diagnosed of tuberous 

sclerosis, symptomatic partial epilepsy with complex partial seizures 
and polycystic kidney disease with stage III chronic disease and 
hypertension received chronic treatment with oral enalapril 15 
mg once daily, carbamazepine 400 mg twice daily and ferrous (II) 
glycine-sulfate 567 mg twice daily. She was hospitalized for ongoing 
symptoms suggestive of pyelonephritis with sepsis criteria. After 
extracting culture samples, intravenous (IV) ciprofloxacin 400 mg 
twice daily was prescribed. When Candida glabrata was isolated in 
urine cultures, IV voriconazole was started (standard loading dose 
of 400 mg twice daily continued by 200 mg twice daily maintenance 
regimen). On day 6 urine cultures were negative and treatment with 
voriconazole was stopped. Complications of the infectious process 
included: renal cyst rupture with massive hematuria and anemia 
and impaired renal function (serum creatinine 2.2-3.3 mg/dl), with 
hypoalbuminemia (3 mg/dl) and hypoproteinemia (5.1 mg/dl). 
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During admission other drugs prescribed included: omeprazole 20 
mg twice daily, IV phytonadione 10 mg twice daily for 2 days and 
paracetamol 1 g three times a day. The patient improved until hospital 
discharge.

Carbamazepine serum concentration-dose relationship

Figure 1 shows the time course of carbamazepine SCD ratio 
in this patient. During chronic treatment with carbamazepine at 
a dose of 400 mg twice a day, therapeutic serum carbamazepine 
concentrations (5.7-8.8 mg/l) were reached. The SCD ratio ranged 
from 0.4 to 0.6. During admission the patient received treatment 
with carbamazepine at the same dose and three days after starting 
treatment with voriconazole, supra therapeutic concentrations 
of carbamazepine were reached (14.1 mg/l), SCD ratio doubled 
its value to 1. There was no clinical suspicion of toxicity caused by 
carbamazepine. Carbamazepine was then suspended for 24 hours and 
serum concentrations decreased to values ​​similar to the previous (8.2 
mg/l). The dose was then decreased to 200 mg twice a day and SCD 
ratio reached its highest value 6 days after therapy with voriconazole 
was started.

Following discontinuation of treatment with voriconazole, the 
SCD ratio gradually decreased and was stable approximately one 
month later. It was necessary to increase the dose of carbamazepine 
to 600 mg daily to maintain levels similar to the previous ones. The 
SCD ratio is calculated by dividing the serum concentration (mg/L) 
by the dose (mg/kg). The analytical technique used was fluorescence 
polarization immunoassay (Cobas Integra 400 Plus). Blood 
samples were drawn in the morning, 12 hours after the last dose of 
carbamazepine was administered.

Discussion
The alert sign of this possible interaction was the increase in serum 

levels and SCD ratios of carbamazepine after starting treatment with 
voriconazole.

Some of the most frequent side effects of carbamazepine are: 
a/ Neurologic: dizziness, drowsiness, ataxia, headache, diplopia, 
mydriasis, nystagmus, blurry vision and speech disorders; 
b/ Gastrointestinal: nausea and vomiting; c/ Cardiovascular: 
arrhythmias, cardiac conduction disorders.

No clinical toxicity appeared with carbamazepine despite the 
high serum concentration reached (14.1 mg/L), probably because of 
the early detection of this increase and immediate discontinuation of 
carbamazepine treatment for 24 h allowing serum concentration of 
carbamazepine to decrease to therapeutic values.

The event is consistent with the interactive properties of both drugs.

Several azole antifungals inhibit the main isoenzyme responsible 
for the metabolism of carbamazepine (CYP3A4). It is expected that 
voriconazole decreases metabolism of CYP3A4 substrates, such as 
carbamazepine, and recommendations are to modify treatment. But 
up to date there are no reports on interactions between voriconazole, 
as precipitant drug, and carbamazepine, as object drug.

The sequence or time course of the event is compatible with an 
interaction.

Three days after voriconazole was started, SCD ratio doubled its 
value and it peaked six days after. These short periods of time are 
explained by the administration of a loading dose and by the likely 
mechanism of interaction: enzyme inhibition may occur in 2-3 days, 
while enzyme induction requires more than 1 week.

SCD ratio of carbamazepine reached its maximum value 
concurring with the end of voriconazole administration. After this, 
it decreased progressively during one month, until stabilization. This 
slow decrease is explained by longer half-life of carbamazepine (10-20 
h) that implies slower elimination.

Influence of other causes of the interaction is unlikely: it has been 
suggested that two associated drugs, omeprazole and ciprofloxacin, 
could reduce metabolism and increase bioavailability and serum 
concentration of carbamazepine [5,6]. These publications are single-
dose pharmacokinetic studies, we have found no published cases of 
interaction in patients chronically treated that describe auto induction 
of carbamazepine metabolism [7].

Treatment with ciprofloxacin and omeprazole started 11 
and 6 days before, respectively, of the increase in carbamazepine 
concentrations and enzyme inhibition occurs at a time considerably 
lower (2-3 days), which coincides with treatment time with 
voriconazole before carbamazepine serum levels duplicated.

SCD ratio increase cannot be due to maturation of hepatic 
metabolic capacity, with slower clearance of carbamazepine, since 
the first serum level controls were performed during the adolescence 
period of the patient. Adults and adolescents show no significant 
differences in SCD ratios [8].

Analysis of this case according to the drug interactions probability 
scale (DIPS) showed a probable interaction corresponding to score of 
5 [9].

Carbamazepine is eliminated by hepatic metabolism, mainly 
involving isoenzyme CYP3A4. Voriconazole inhibits “in vitro” 
activity of this isoenzyme [10,3]. There have been reports of increased 
serum carbamazepine concentrations after associating other azole 
antifungals with treatment [11].
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Figure 1: Time course of carbamazepine serum concentration-dose (SCD) ratio.
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This interaction is probably due to inhibition of biotransformation 
of carbamazepine, caused by carbamazepine-voriconazole competitive 
displacement from binding sites of CYP3A4. It can be considered severe: it 
doubled the concentration of carbamazepine and it was potentially toxic.

The existence of another mechanism of the interaction 
between these drugs contraindicates its use in patients with hepatic 
impairment. This interaction is twofold: voriconazole increases 
serum concentration of carbamazepine with potential toxicity, 
whereas carbamazepine decreases voriconazole concentration and its 
therapeutic effect.

Conclusion
Publication of this first clinical case of interaction between 

voriconazole, as precipitant drug, and carbamazepine, as object drug, 
reinforces the need of using both drugs associated with caution and 
monitoring carbamazepine serum concentrations.
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