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Introduction

Fluconazole is a commonly used triazole drug in the treatment of  
various fungal infections. It is available in both oral and parental 
formulations and is unique from other azoles as it is metabolized 
primarily by the kidneys and not by the liver like the other azoles.[1] 
Despite this, transient elevations of  transaminases may be seen in 
fluconazole usage.[1,2] There have also been rare isolated reports 
in literature of  fluconazole‑induced acute liver failure (ALF). 
Below we present a patient with no history of  chronic liver 
disease (CLD) or use of  hepatotoxic drugs who developed ALF 
shortly after beginning intravenous (IV) fluconazole therapy.

Case Report

A 45‑year‑old African‑American male presented to emergency 
department with complaints of  fever and a pruritic inguinal 
rash. He had medical history of  hypertension, diabetes 
mellitus, dyslipidemia, bilateral Stage 3 gluteal decubitus ulcer, 
and paraplegia after gunshot wound to the spine 26 years ago. 
Patient noticed reddish‑brown itchy rash with odor in the groin 
for the past 4 days. He denied any cough, chest pain, dyspnea, 
palpitations, dysuria, diarrhea, nausea, or vomiting. Patient had 
a history of  tobacco and alcohol abuse but no illicit drug abuse. 
Patient reported asymptomatic elevations in liver function 
tests (LFTs) with prior 7‑day course of  oral fluconazole for 
candiduria approximately a year ago, after which the drug was 
discontinued.
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On admission, his vitals were remarkable for temperature 
of  102.4°F, pulse of  117 beats/min, and blood pressure of  
170/106 mmHg. Physical examination revealed an elevated, 
erythematous, and tender rash in inguinal area with marks 
of  skin excoriations consistent with intense pruritus. There 
was a bilateral Stage 3 sacral decubitus ulcer visible with no 
signs of  infection. There were no signs of  asterixis, spider 
angioma, or organomegaly. A sepsis workup including 
blood cultures, urine cultures, sputum cultures, lactic acid, 
and chest X‑ray was ordered. His initial serum electrolytes, 
LFTs, comprehensive metabolic panel, and coagulation 
panel were all within reference range. Hematological 
investigations showed a leukocytosis of  21,000 white blood 
cell/uL (reference 4500–11,000) with normochromic and 
normocytic anemia. On the day of  admission, his aspartate 
aminotransferase (AST) was 12 IU/L (reference 8–46 IU/L), 
alanine aminotransferase (ALT) 18 IU/L (reference 7–55 IU/L), 
alkaline phosphatase 100 IU/L (reference 45–115 IU/L), total 
bilirubin 0.9 (reference 0.1–1.2 mg/dL), and direct bilirubin 
0.2 IU/L (reference <0.3 mg/dL).

A diagnosis of  sepsis was made, likely due to inguinal candidiasis 
with superimposed bacterial cellulitis. Patient was started 
on IV normal saline, IV fluconazole 200 mg daily, and IV 
clindamycin. Cultures were reported negative, and the patient 
had no further febrile episodes. On day 3 of  hospitalization, the 
patient developed ALF with an AST of  25000 IU/L (reference 
8–46 IU/L), an ALT of  6500 IU/L (reference 7–55 IU/L), a GGT 
of  210 IU/L (reference 0–65 IU/L), an alkaline phosphatase of  
130 IU/L (reference 45–115 IU/L), a total bilirubin 2.3 mg/
dL (reference 0.1–1.2 mg/dL), and a direct bilirubin 0.4 mg/
dL (reference <0.3 mg/dL). With an ALT/alkaline phosphatase 
ratio >5, this drug‑induced liver injury (DILI) was classified as 
“hepatocellular.” Coagulation studies noted an international 
normalized ratio of  3.2 (0.8–1.1), a prothrombin time of  
25 s (reference 11–14), and a partial thromboplastin time 
28 s (reference 25–35). Hepatitis panel, Epstein–Barr virus, 
cytomegalovirus, and HIV tests resulted negative. He had no 
history of  chronic liver disease (CLD). An abdominal ultrasound 
showed mild hepatomegaly. Considering the temporal association 
combined with no other probable etiologies for the patient’s 
worsening ALF, DILI secondary to fluconazole was suspected, 
and fluconazole was stopped. Three days after stopping the drug, 
the LFTs [Figure 1] and coagulation studies [Figure 2] improved. 

The patient’s prompt clinical recovery after withholding the drug 
corroborated our diagnosis of  fluconazole‑mediated ALF.

Discussion

Fluconazole is a commonly used antifungal drug that can be 
administered both orally and parenterally. Elevations in LFTs are 
a known side effect of  taking fluconazole.[2,3] One publication 
summarized that 0.7% of  patients had to be discontinued from 
fluconazole as a result of  hepatotoxicity.[1] In vivo rat studies show 
that fluconazole is associated with hepatocyte degeneration at 
high doses of  100 mg/kg/day over 14 days, but inflammation 
and necrosis were still absent at that dosage group. Conversely, 
the same model showed that itraconazole had hepatocyte damage 
along with inflammation and necrosis at the 100 mg/kg/day 
group.[4] The discrepancy might be ascribable to the unique 
metabolism of  fluconazole in the azole class, as it is primarily 
metabolized through the kidneys, compared to the other azoles 
which are usually metabolized hepatically.[1] While the exact 
mechanism of  liver damage in fluconazole use is unknown, the 
damage is thought to be dose dependent.[4]

Although antimicrobials are the most common class of  drug 
to cause liver injury,[5] ALF is a rare outcome with fluconazole 
usage, with varying incidences reported in literature. We examined 
three studies describing acute liver injury rates in oral antifungal 
use and describe the findings pertinent to our case. The first 
cohort had 171,806 patients, without any history of  CLD, taking 
oral fluconazole and concluded a cumulative incidence for 
severe liver disease at a rate of  0.3/1000 patients.[3] The second 
cohort reported 35,833 patients receiving oral fluconazole and 
reported zero cases of  ALF, providing an incidence rate of  
0/10,000 patients.[6] The smallest of  the three studies was a 
Taiwanese cohort with 3793 patients taking oral fluconazole and 
concluded an acute liver injury rate of  31.6 per 10,000 patients 
with six fatalities. Of  note, all patients who expired in the 
Taiwanese cohort were older than 60 years, possible implicating 
age as a factor for poor prognosis.

Fluconazole is rarely a causative agent of  ALF, but there may be 
associations correlated with fluconazole‑induced ALF. CLD may 
also be a contributing comorbidity, as the rates for severe liver 
injury increase remarkably in patients with preexisting CLD in 

Figure  2: Prothrombin and internationalized normal ratio after 
fluconazole administration.Figure 1: Liver enzymes after fluconazole administration.
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one of  the cohorts.[3] Another possible factor is renal impairment, 
as fluconazole is renally excreted[1] and can, therefore, increasing 
the risk of  toxicity in renal impairment. One case in literature 
described a similar event, a patient who was recovering oral 
fluconazole concurrently with amphotericin B, and subsequently 
developed ALF.[7] Although this patient did not have any intrinsic 
renal pathology, amphotericin B can impair renal function, 
therefore increasing the risk of  fluconazole toxicity. A possible 
infectious factor, HIV, may be seen as increasing the risk of  liver 
injury in patients taking fluconazole as shown in one review.[1] 
Jacobson et al. described a patient with AIDS who developed 
ALF after initiating oral fluconazole and eventually expired, with 
biopsy revealing hepatic necrosis.[8]

There are considerations to be made when comparing our 
patient with other cases in our review of  literature. Foremost, 
the majority of  literature involving antifungals involve oral 
administration; a contrast from our patient who received 
IV fluconazole. In addition, the patient also had a history 
of  asymptomatic elevated LFTs related to oral fluconazole, 
leading to a complex decision as clinicians must be prudent 
with a rechallenge involving potential hepatotoxicity. The 
decision to initiate fluconazole was decided, and the dose was 
adjusted appropriately for weight. Another key difference is 
the sudden onset of  hepatotoxicity within 72 h of  initiating 
fluconazole, providing support for the hypothesis that our 
patient was unique from the dose‑dependent hepatotoxicity 
described in literature. Finally, comorbidities characterized 
in the literature linked to fluconazole‑induced ALF including 
HIV, CLD, and renal impairment were all notably absent in our 
patient. As such, this case is paramount as fluconazole‑induced 
ALF occurred in a patient without any evident risk factors. 
Although the patient does have a history of  alcohol abuse, at 
the time of  presentation, there were no symptomatic or clinical 
findings of  any hepatic dysfunction ruling out CLD. There was 
confirmation that an ADR occurred and a casualty established 
between the initiation of  fluconazole and the subsequent 
hepatotoxicity.

The ADR was confirmed by Naranjo Algorithm as follows: 
previous reports positive (+1), adverse events appeared after the 
suspected drug was given (+2), with the transaminases improving 
after the discontinuation of  the drug (+1), and the adverse 
reaction appearing after the re‑administration of  the drug (+2), 
with no alternative causes to explain this adverse reaction (+2), 
placebo not been given (0), drug levels not done (0), without 
changing the administered dose of  the drug (0), similar reaction 
in the past with the same drug (+1), and the adverse event 
confirmed by objective evidence (+1) with a total score of  10 
which is >9, thus “Definite ADR.”[9]

The causality of  f luconazole inducing hepatotoxicity 
was established by Roussel Uclaf  Causality Assessment 
Method/Council for International Organizations of  
Medical Sciences score as below: hepatocellular, second 
exposure, onset of  <5 days (+1), time from withdrawal 

of  drug until reaction onset <15 days (+1), risk factors 
being alcohol (+1), age <55 (0), >50% improvement in 
8 days (+3), no concomitant therapy (0), excluded nondrug 
related causes: rule out (+2), response to re‑administration 
positive (+3) with total score of  11 indicating “Highly 
Probable” (>8).[10]

Conclusion

Fluconazole is a known cause of  elevated LFTs but has rarely 
been reported in literature as an agent associated with ALF. 
While acute liver injury has been linked with fluconazole usage, 
it can be associated with concurrent risks such as CLD, renal 
impairment, and HIV and tends to cause hepatotoxicity in a 
dose‑dependent manner. Our case illustrates that a patient on 
fluconazole can develop ALF without any of  these apparent 
risk factors. Further investigations are warranted to establish 
etiologies, specifically with IV administration. Meanwhile, 
clinicians should be aware of  fluconazole as a cause of  ALF, 
even in low‑risk patients.
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