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Abstract

BACKGROUND

Drug-induced liver injury (DILI) is the leading cause of acute liver failure in the
United States. DILI is mainly caused by painkillers and fever reducers, and it is
often characterized by the type of hepatic injury (hepatocellular or cholestatic).
This report presents a case of fenofibrate-induced severe jaundice in a 65-year-old
Korean male with no prior history of liver disease. We offer a strategy for patients
who present signs of severe liver injury with jaundice and high elevations in
serum transaminases.

CASE SUMMARY

A 65-year-old male visited the gastroenterology outpatient clinic of a tertiary
hospital due to increased levels of liver enzyme and total bilirubin which were
incidentally detected through a preoperative screening test. Abdominal
ultrasound and computed tomography showed no biliary obstruction or non-
specific findings in the liver. Liver biopsy was performed and the patient was
finally diagnosed with acute cholestatic hepatitis. Following the biopsy, steroid
therapy was initiated and after 3 wk of treatment, the total bilirubin level was
reduced to 7.22 mg/dL.

CONCLUSION

In patients with hyperlipidemia, treatment including fenofibric acid induces rare
complications such as severe jaundice and acute cholestatic hepatitis, warranting
clinical attention.

Key Words: Drug-induced liver injury; Toxic hepatitis; Fenofibrate; Fenofibric acid;
Jaundice; Hepatotoxicity; Hyperlipidemia; Case report
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Core Tip: In patients with hyperlipidemia, treatment including fenofibric acid causes
rare complications such as severe jaundice and acute cholestatic hepatitis, which
requires clinical attention.
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INTRODUCTION

Drug-induced liver injury (DILI) accounts for approximately 10% of all cases of acute
hepatitis, and it is the most common cause of acute liver failure in the United States[1].
DILI is usually caused by medications, herbal medications, ethanol and dietary
supplements. In particular, painkillers and fever reducers taken in doses more than
recommended are the main causes of DILI[2]. DILI is often characterized by the type of
hepatic injury, which is divided into hepatocellular or cholestatic injury[3]. Hepato-
cellular injury leads to increased serum aminotransferases in comparison to alkaline
phosphatase. Cholestatic liver injury causes elevated alkaline phosphatase (ALP)
levels compared to serum aminotransferases. DILI cholestasis is defined as an increase
in ALP > 2 x upper limit of normal (ULN) and an alanine aminotransferase (ALT)-to-
ALP ratio less than 2[4].

This report presents a case of fenofibrate-induced severe jaundice in a 65-year-old
Korean male patient with no prior history of liver disease. We discuss our invest-
igative and management approach, and present a review of prior cases. A strategy for
patients with signs of severe liver injury accompanied by jaundice and elevation in
serum transaminases is also suggested.

CASE PRESENTATION

Chief complaints
A 65-year-old male with severe jaundice visited the outpatient referral university
hospital.

History of present illness

A 65-year-old male was referred to a gastroenterology outpatient clinic of a tertiary
hospital due to jaundice and increased levels of liver enzyme which were incidentally
detected during a preoperative screening at a local clinic.

In early February 2021, the patient was treated with 135 mg of fenofibric acid due to
hyperlipidemia. In mid-February 2021, he was incidentally diagnosed with a ureteric
stone and was recommended to undergo surgery at a local hospital. In Korea, routine
blood tests are performed prior to surgery in clinical practice that requires general
anesthesia. The patient’s jaundice was discovered incidentally through a preoperative
blood test. Prior to visiting the outpatient clinic, the patient experienced symptoms of
mild itching and jaundice for 2 wk. Thus, we can assume that the patient developed
jaundice during the first week of March, four weeks after the initiation of the drug.

Laboratory tests showed increased ALT (172 U/L), aspartate aminotransferase
(AST) (133 U/L), ALP (1182 U/L), and total bilirubin (15.99 mg/dL) (Figure 1).
Abdominal ultrasound and computed tomography (Figure 2) showed non-specific
findings in the liver and no evidence of biliary obstruction.

History of past illness

The patient was a non-drinker and former smoker who quit smoking 10 years ago. He
was diagnosed with hypertension 5 years ago and was administered with a daily
dosage of amlodipine 5 mg and valsartan 160 mg,.
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Figure 1 Clinical course of the patient. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.

Figure 2 Computed tomography of the patient. Contrast-enhanced abdominal computed tomography revealed no bile duct obstruction. A: Transverse plane;

B: Coronal view.

Jaishideng®

Personal and family history
There is no personal and family history.

Physical examination

At the time of admission, his height was 165.9 cm, weight 66.3kg, and BMI 24 kg/m?.
His blood pressure was normal with a systolic blood pressure of 125 mmHg and a
diastolic blood pressure of 80 mmHg. He had a normal body temperature (36.5°C) and
normal heart rate (100 bpm). He also showed a normal breathing rate at 18 breaths per
minute. He had a soft abdomen. He had a slight itching sensation and jaundice.

Laboratory examinations

Before visiting our hospital, the patient underwent blood tests at a local hospital. His
AST, ALT, and ALP counts were 133 U/L, 172 U/L, and 1182 U/L, respectively. Initial
PT and aPTT values were 12.4 s and 34.2 s, respectively. The total bilirubin level was
15.99 mg/dL. However, after admission, the AST, ALT and ALP counts were reduced
to 120 U/L, 144 U/L, and 366 U/L, respectively. Over the course of several days after
admission, the patient’s serum bilirubin level rose up to a maximum of 22.13 mg/dL
(Figure 1). His prothrombin time international normalized ratio (PT INR) was 0.92. All
viral hepatitis markers (hepatitis B virus surface antigen, immunoglobulin M antibody
to hepatitis A, hepatitis C antibody, immunoglobulin M antibody to hepatitis E virus)
were negative. Serum ferritin and ceruloplasmin were in the normal range at 128
ng/mL and 36.9 mg/dL, respectively. All of the following autoantibody tests showed
negative results: anti-nuclear antibody, anti-mitochondrial antibody, anti-smooth
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muscle antibody, anti-liver/kidney microsomal antibodies type 1. Factor V levels were
not determined.

Imaging examinations

Contrast-enhanced abdominal computed tomography revealed a few small cysts in
both liver lobes. The patient’s gall bladder was not well expanded and the wall
showed diffuse thickening, without bile duct obstruction (Figure 2).

FINAL DIAGNOSIS

A liver biopsy to establish the cause of jaundice was performed. Liver biopsy showed
acute cholestatic hepatitis consistent with toxic hepatitis (Figure 3). The Roussel Uclaf
Causality Assessment Method score was 6 (time to onset from the beginning of the
drug/herb: 2 points; course of ALP after cessation of the drug/herb: 2 points; risk
factors such as age: 1 point; search for alternative causes: 1 point) which indicates that
fenofibrate is the probable cause of DILL Thus, we diagnosed the patient with severe
DILI due to fenofibrate.

TREATMENT

After the biopsy, the patient was treated empirically for DILI with prednisolone 40 mg
daily for one week. The dose of prednisolone was subsequently rapidly reduced.

OUTCOME AND FOLLOW-UP

Steroid therapy was initiated the day after liver biopsy. At the time of discharge, the
AST and ALT levels of the patient were reduced to 53 U/L and 27 U/L, respectively.
The total bilirubin level decreased to 10.03 mg/dL. The patient was discharged after 3
wk of inpatient treatment. After discontinuation of fibrate treatment, jaundice

improved rapidly and the patient is currently being observed in the outpatient clinic
(Figure 1).

DISCUSSION

Fenofibrate is a fibric acid derivative commonly used to reduce cholesterol and trigly-
cerides[5,6]. The most common adverse effects of fibrates include gastrointestinal
upset, nausea, headache and muscle cramps and rash, which are mostly mild and
generally transient symptoms|[5,7-9]. Despite its widespread use, fenofibrate rarely
causes clinically significant hepatotoxicity[5,10-12]. Mild and transient elevations in
serum aminotransferase develop in 5%-10% of patients[6]. DILI associated with
fenofibrate occurs very rarely, in only 0.6% of patients[6]. Although most fenofibrate-
induced liver injuries are self-limited, serious DILIs associated with fenofibrate can
occur, if discontinuation of drug is delayed.

Characteristics of fibrateinduced liver injury

The characteristics of fibrate-induced hepatitis are not well known due to its rare
occurrence. Demographic and clinical characteristics of the 11 cases are presented in
Table 1. Fenofibrate-induced liver injury appears to afflict older men. Seven of the 11
patients were male (63.6%) and the median age was 54 years, with an age range of 37-
74 years[6,7,13,14]. BMI was reported in 7 patients. All patients reported BMI values
which were either overweight [body mass index (BMI) 25-30 kg/m?] or obese (BMI >
30 kg/m?)[6]. Four out of the 11 total patients had diabetes mellitus. The onset of
injury was variable. Latency was short (2 d to 8 wk) in 7 patients [7,8,13], and
prolonged up to 2 years (18 wk-2 years) in the other 4 patients[6,14].

Biochemical and histopathological findings

Biochemically, the initial pattern of liver injury (based on the R ratio) was variable but
patients who manifested initial cholestatic patterns of liver injury showed severe
clinical outcomes. In particular, the clinical prognosis was poor when the initial
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Table 1 Characteristics of fenofibrate-induced liver injury based on prior case reports

Demographic and clinical

. Course of illness Initial values
characteristics
Ref. . Daily Total
Location Sex rg " dose Symptoms Latency Outcome ALT(U/L) ALP(U/L) Bilirubin  INR
" (mg) (mgL)
Present case South M 65 135mg  Jaundice, pruritis 6 wk Recovery, 3 172 1182 15.99 0.92
Korea wk
Ma et al[13], 2019 China M 65 200 mg Epigastric discomfort, 2d Recovery, 2 1136.7 279.7 1.91 NA
nausea,fatigue wk
Dohmen et al[7], Japan F 66 150 mg Fever, anorexia, 11d Recovery, 2 216 537 1.8 NA
2005 hypochondrial wk
discomfort
Rigal et al[14],1989  France B 74 200 mg Jaundice 2yr Recovery, 2 1430 315 4.6 NA
mo
Ho et al[8], 2004 Taiwan M 61 300 mg Jaundice, dark urine, 2 wk Recovery, 2 249 259 9.3 NA
fatigue mo
Case 1 (Ahmad etal Caucasian M 43 145mg  Jaundice, dark urine, 6 wk Recovery 533 440 20.6 1.04
[6], 2017) pale stool, pruritis
Case 2 (poor Caucasian M 61 48 mg  Jaundice, rash, pruritis 8 wk Death (renal 83 518 4.7 1.40
prognosis) (Ahmad failure) at 26
et al[6], 2017) mo
Case 3 (Ahmad etal Hispanic  F 37 160 mg Jaundice, nausea, 5wk Recovery 332 344 8.4 0.80
[6], 2017) fatigue, myalgia, abdo
pain
Case4 (Ahmad etal Caucasian M 43 145mg Jaundice, nausea, 7 wk Unknown 100 218 5.9 1.00
[6], 2017) fatigue, dark urine,
pale stool, fever,
pruritis
Case 5 (poor Caucasian M 41 160 mg Jaundice, abdominal 40 wk Liver 78 195 8.0 43
prognosis) (Ahmad pain, nausea Transplant, at
et al[6], 2017) Jaward 8 mo
et al. 2017[6]
Case 6 (Ahmad etal Hispanic M 54 134 mg Fatigue 56 wk Recovery 584 106 0.5 NA
[6], 2017)
Case 7 (Ahmad etal  Caucasian F 44 48 mg  Jaundice, dark urine, 18 wk Recovery 1197 79 5.1 1.00
[6], 2017) fatigue

M: Male; F: Female; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; INR: International normalized ratio; NA: Not available.
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prolongation of PT INR was high. Both patients with severe injury and PT
prolongation were characterized by delayed drug discontinuation. In the case of death,
PT INR was 1.4 and in the case of liver transplantation 4.3. Data from published cases
reflect an average elevation of ALT of 13 x ULN (539.88), ALP 3 x ULN (373), and total
bilirubin of 6 x ULN (7.23).

Patients with high levels of serum total bilirubin at the time of admission were
hospitalized longer and showed delayed recovery. Of the 4 cases with prolonged
hospital stay or slow recovery, one recovered in a relatively short time, and all of them
showed acute hepatitis on biopsy. In this case, the total bilirubin level rose to 22.13
mg/dL, but recovered within 3 wk, and histological findings showed acute hepatitis.

The common pathological findings of toxic hepatitis include necrosis and
cholestasis, although these are not specific to toxic hepatitis. Five of the 11 cases
reviewed underwent liver biopsy. Liver biopsy showed diverse patterns of injury,
based on published literature, with most of the cases showing cholestasis. The clinical
prognosis was worse in the case of chronic cholestasis in the liver biopsy than in the
case of acute cholestasis. Chronic cholestasis was associated with duct injury that was
characterized by reactive epithelial changes rather than direct inflammation[6].

Outcomes of fibrate-induced liver injury
While the majority of DILIs resolve with prompt discontinuation of the offending
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Figure 3 Results of liver biopsy. Magnification: 400 x; scale bar: 25 ym. A: The overall findings of sinusoidal inflammation in the portal tract increased.
Hepatocytes are pinkish and ballooned. Portal vein fibrosis and increased nodular activity are found. Bile pigment is deposited in cytoplasm, resulting in a yellow
tinge; B: Central vein is visible and cholestasis necrosis is concentrated around it. The lobule is concentrated in zone 3 with typical findings of acute cholestatic

hepatitis.

JBaishideng®

drug, DILIs can worsen and progress to liver failures that require transplantation or
result in death, particularly if drug withdrawal is delayed. Nine of the 11 cases with
acute hepatotoxicity fully recovered and 2 developed a severe clinical course. One
underwent liver transplantation at 8 mo and the other eventually died of renal failure
at 26 mo. Both severe cases had delayed cessation of fenofibrate therapy, which
resulted in chronic progressive cholestatic liver injury[6]. Reported cases of
fenofibrate-induced hepatitis appear to be idiosyncratic. The mechanism of idiosyn-
cratic DILI remains unresolved. However, sufficient evidence exists that most idiosyn-
cratic cases are mediated by adaptive immune systems which depend on stimulation
of the innate immune system, although the triggering factors are unknown. One of the
patients receiving the minimal recommended dose (48 mg) died.

Possible risk factors for fibrate-induced liver injury

Possible risk factors for severe hepatic injury may include older age, prolonged PT,
cholestatic pattern of initial liver injury, multiple gallstones and history of
cholecystectomy. In patients with these risk factors, delayed drug discontinuation can
lead to poor outcomes. However, well-controlled studies are needed to corroborate
these findings.

High BMI is frequently reported in patients with fibrate-induced liver injury.
Hyperlipidemia is one of the metabolic syndrome items, and such patients are often
accompanied by obesity. In fact, in most of the previous case reports of fibrate-induced
jaundice, the majority of patients were obese with a BMI of 25 mg/m? or higher.
However, it is not yet known whether high BMI is a simple bias or a real risk factor.
Further research is needed to determine whether the two factors have a simple
association or a temporal causal relationship. In our case as well, the patient's BMI was
24, demonstrating that fibrate-induced jaundice can sufficiently occur even in patients
with low BML

CONCLUSION

Fenofibrate is widely prescribed for patients with hypertriglycemia to decrease the risk
of cardiovascular diseases. Fenofibrate-induced hepatitis is a rare type of DILI.
However, fenofibrate-induced DILI can be severe and prolonged with the potential for
chronicity due to delayed discontinuation. Older males with high BMI, prolonged PT,
cholestatic pattern of liver injury, and history of cholestatic hepatobiliary disease are
more likely to develop severe liver injury associated with jaundice and high elevations
in serum transaminases.

Routine liver biochemistry monitoring is recommended at least 2 wk after initial
fenofibrate ingestion followed by regular monitoring every 3 mo within the first 1 to 2
years of therapy. Discontinuation is recommended if liver enzymes persist at levels
above 3 times the ULN or if jaundice is detected. Clinicians need to discontinue
treatment in patients with jaundice and highly elevated liver enzymes during
fenofibrate therapy.
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