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1  | WHAT IS KNOWN AND OBJEC TIVE

The LiverTox database (https​://liver​tox.nlm.nih.gov/index.html) 
provides accessible information about the hepatotoxicity, mech‐
anisms, clinical manifestation, outcomes and management of 
drug‐induced liver injury (DILI).1 DILI is difficult to diagnose and 
is becoming an interesting topic involving prescription and non‐
prescription medications, biological agents, Chinese herbs and 
extracts and dietary supplements.2-6 Fenofibrate is a fibric acid 
derivative that has been widely used to clinically treat hypertri‐
glyceridemia and dyslipidemia in patients for two decades. DILI 
associated with fenofibrate occurs very rarely (only 0.6% of pa‐
tients).7 In this paper, we present a special case of acute severe he‐
patocellular injury that is highly likely induced by fenofibrate after 

therapy for a short period of time in a patient without primary or 
secondary liver disease.

2  | C A SE SUMMARY DESCRIPTION

On 23 May 2018, a 65‐year‐old male was admitted to the Shandong 
Rongjun General Hospital due to fatigue and high blood glucose 
(13.7  mmol/L) for the second time. He had suffered from Type 2 
diabetes mellitus for 6 years and had been treated with insulin as‐
part 50 injections for 10 months and with metformin hydrochloride 
sustained release tablets and acarbose for 6 years. The patient also 
had associated coronary heart disease that was treated with an in‐
termittent therapy of suxiao jiuxin pill (a quick‐acting heart pill) for 
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Abstract
What is known and objective: We report a special case of fenofibrate‐induced acute 
severe DILI with sudden onset and rapid recovery, which is different from those in 
the LiverTox database.
Case summary description: The acute severe DILI occurred within only 4 days after 
fenofibrate initial treatment for hypertriglyceridemia. Liver enzyme levels eventually 
declined to normal within two weeks after the discontinuation of fenofibrate.
What is new and Conclusion: Early detection of elevated hepatic enzymes after 
fenofibrate initial treatment helps physicians to avoid delayed diagnosis and subse‐
quent treatment.
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8  years. He was diagnosed with hypertriglyceridemia 2  years ago 
and took Rosuvastatin calcium for 1 month, which was ceased after 
hospital discharge. He had not been treated with fenofibrate since 
the diagnosis of hypertriglyceridemia, and there was no allergic his‐
tory to any drug or food. A complete ultrasound of the abdomen 
was normal.

During  the  medical treatment  period  in  our  hospital, we con‐
tinued administration of the previous hypoglycaemic agents (insu‐
lin aspart 50 injection, metformin hydrochloride sustained release 
tablets 500 mg orally b.i.d. and acarbose 50 mg orally t.i.d.). On ad‐
mission, he did not feel chest distress and ceased his therapy with 
the suxiao jiuxin pill, which has been widely used to treat coronary 
heart disease without significant adverse reactions in China.8 The 

patient's laboratory results at the time of presentation are shown 
in Table 1. His laboratory values revealed apparent hypertriglyceri‐
demia (6.74 mmol/L) on 24 May, so he started taking fenofibrate at a 
regular dose of 200 mg once daily to decrease the risk of pancreatitis 
and cardiovascular disease.9-11 Before beginning fenofibrate treat‐
ment, he had normal serum liver enzymes and bilirubin. There was no 
family history of liver disease. On the morning of 26 May, metformin 
was added at a dose of 500  mg t.i.d. due to a high glucose level. 
Then, the patient felt epigastric pain, precordial pain and nausea. To 
exclude acute ischaemic cardiovascular events and other diseases, 
we conducted an electrocardiogram (ECG) and tested for myohemo‐
globin (MB), troponin I (TnI), creatine kinase isoenzymes (CK‐MB), 
ketone, amylopsin and creatinine, but these tests were all normal. 

TA B L E  1   The changes in laboratory values during hospitalization

Laboratory values

Date 1
(D/M/Y)
24/5/2018

Date 2
(D/M/Y)
28/5/2018

Date 3
(D/M/Y)
1/6/2018

Date 4
(D/M/Y)
11/6/2018

Date 5
(D/M/Y)
2/7/2018 Reference range

ALT (U/L) 20 1136.7 1060 18 8.4 9‐50

AST (U/L) 15.3 1213.5 826 14 10.7 15‐40

GGT (U/L) 39.6 335 342 127 35 10‐60

ALP (U/L) 117.6 279.7 251 119 109.3 45‐125

LDH (U/L) 172.2 1052 818 260 158 0‐250

α‐HDBH (U/L) 147.3 454 426 238 123.4 90‐250

TP (g/L) 73.8 69.1 75.9 83 74 65‐85

ALB (g/L) 43.5 40.1 39.9 41.1 43.2 40‐55

TBIL (µmol/L) 11.7 32.6 29.2 7.8 11.7 5.1‐19

DBIL (µmol/L) 5.2 23.8 18.2 3.3 4.1 1.7‐6.8

TG (mmol/L) 6.74 1.98 2.12 3.84 5.51 0.56‐1.71

CHO (mmol/L) 5.27 4.58 5.18 5.59 5.09 3.1‐5.7

GLU (mmol/L) 11.6 10.9 11.3 9.2 6.3 3.8‐6.1

Cr (µmol/L) 81.3 56.5 81.5 55.2 66.6 44‐97

Abbreviations: ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CHO, total cholesterol; Cr, 
creatinine; D/Mo/Y, Day/Month/Year; DBIL, direct bilirubin; GGT, gamma‐glutamyl transpeptidase; GLU, glucose; LDH, lactate dehydrogenase; TBIL, 
total bilirubin; TG, triglyceride; TP, total protein; α‐HDBH, α‐hydroxybutyric dehydrogenase.

F I G U R E  1   Utilization of drugs 
and hepatic enzymes changes during 
hospitalization
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Adenosine cyclophosphate and pantoprazole sodium injection were 
administered to alleviate the symptoms. The pain was relieved but 
relapsed after breakfast. To rule out the suspicion of metformin, we 
stopped using metformin the same day and tested the ECG, MB, TnI 
and CK‐MB another day, but there were no abnormal findings. On 28 
May, when the patient complained of epigastric discomfort and fa‐
tigue, liver enzymes were tested and found to be obviously elevated 
(Table 1; Figure 1). All potentially toxic drugs (fenofibrate, acarbose, 
adenosine cyclophosphate and pantoprazole sodium) were discon‐
tinued upon patient admission, so fenofibrate was the most probable 
cause of liver injury due to the chronological relationship. Studies 
are needed to further investigate the underlying causes of hepatitis, 
which presented all negative tests, including immunoglobulins M to 
hepatitis A virus and hepatitis E virus, antibodies to hepatitis B virus 
and hepatitis C virus, antibodies to human immunodeficiency virus 
(HIV1/2), cytomegalovirus DNA, Epstein‐Barr virus DNA, antinu‐
clear antibodies, anti‐smooth muscle antibodies, antimitochondrial 
antibodies, serum tumour markers and anti‐liver kidney antibodies. 
Liver enzyme levels eventually declined to normal with diammonium 
glycyrrhizinate and reduced glutathione treatments within 2 weeks 
after the discontinuation of fenofibrate (Table 1; Figure 1).

Upon admission, the patient showed normal hepatic enzymes, 
and there was no previously known liver disease or alcoholism his‐
tory. The patient was found to be free of autoimmune hepatitis, viral 
hepatitis and infectious hepatitis. None of his medication histories, 
such as suxiao jiuxin pill, metformin and acarbose, are known to re‐
sult in a high elevation of liver enzymes. After excluding all the sus‐
pected factors, we considered the diagnosis of DILI. Fenofibrate was 
the most likely medication to be associated with DILI because it was 
a new medication added to treat hypertriglyceridemia of the patient, 
regardless of serum drug concentrations and liver biopsy examina‐
tion. The RUCAM (Roussel Uclaf Causality Assessment Method) 
score of ten suggested a highly probable association between he‐
patocellular injury and fenofibrate (R = 10), which was defined using 
ALT > 5N (N, upper limit of normal) or ALP > 2N and R (Ratio, ALT/
ALP) ≥ 5.12

Fenofibrate is a fibric acid derivative that is well tolerated and 
used mainly to treat hypertriglyceridemia and hypercholesterolae‐
mia for cardioprotection.13-16 A dose of 43 to 130 mg orally once 
daily is the initial dose in adults and can be adjusted to 300 mg 
after dinner once daily according to the manufacturer's instruc‐
tions. The common adverse effects of fenofibrate reported in liver 
injury patients include gastrointestinal upset, rash, myopathy, 
fever, rhabdomyolysis and renal failure17-23; acute DILI induced by 
fenofibrate is rare (0.6%) and usually asymptomatic, transient and 
mild, but a very severe case could result in liver transplantation 
treatment or death.7,17,18,20 The latency to onset is variable, rang‐
ing from 2 weeks to even 2 years of fenofibrate treatment.1,7,24 We 
reported that the epigastric pain of the patient occurred only after 
taking fenofibrate for 2 days, and this pain may be an early symp‐
tom associated with the onset of acute ischaemic cardiovascular 
events or the side effect of metformin. Of course, it is difficult to 
differentiate whether this condition is a side effect of metformin 

or an early clinical manifestation of hepatitis. However, the he‐
patic enzymes of the patient were associated with significantly 
severe hepatitis symptoms with a rapid elevation to above 30× the 
upper limit of normal at 4 days after fenofibrate initial treatment. 
In most cases, documents from the online ‘LiverTox’ database 
demonstrated that elevated liver enzymes eventually declined to 
normal within 2 to 12 months after the discontinuation of feno‐
fibrate.1 Surprisingly, we found that the hypertriglyceridemia of 
the case was improved despite the short period of time of fenofi‐
brate treatment; however, the plasma triglyceride concentrations 
re‐elevated to previous levels after fenofibrate discontinuation in 
a one‐month follow‐up period (Table 1; Figure 1). On the other 
hand, the clinical symptoms and liver injury of the case rapidly re‐
covered within two weeks of the withdrawal of fenofibrate, which 
was also helpful in confirming the diagnosis of fenofibrate‐induced 
DILI.

The mechanism of DILI associated with fenofibrate is unclear 
thus far. The triglyceride‐reducing effect of fenofibrate is thought 
to be mediated by the activation of the peroxisome proliferator‐ac‐
tivated receptor α (PPARα) and lipoprotein lipase, which regulates 
the gene expression of enzymes involved in fatty acid oxidation and 
triglyceride clearance.25 Furthermore, fenofibrate, a PPARα agonist, 
increases plasma and hepatic transaminase activities in parallel with 
increases in both ALT and AST gene expression via the PPARα path‐
way.26,27 This phenomenon was non‐pathological and not consid‐
ered to be a consequence of hepatotoxicity from fenofibrate.17,26-28 
Obviously, the markedly high elevation of liver enzymes inducing 
hepatotoxicity is not an expected response to treatment and should 
be avoided. Inflammatory, immunological factors and genetic het‐
erogeneity appear to be involved in the onset and progression of 
fenofibrate‐induced DILI, and one recent study demonstrated that 
HLA‐A*33:01 may have potent effects on fenofibrate‐induced 
DILI.7,22,29-31 Several clinical studies have reported that some DILI 
case reports were not attributed to fenofibrates.3,23,32 Li et al 
demonstrated that fenofibrate improved mitochondrial fatty acid β‐
oxidation and recovered cholestatic liver injury.33 The relationship 
between DILI and fenofibrate is controversial because various con‐
founding factors, such as multiple drug interactions and idiosyncratic 
effects, often coexist, so the direct causative relation is difficult to 
confirm34; most DILI diagnoses are dependent on the exclusion of 
other potential agents. More studies and methodologies are needed 
for further causality assessments in the future.

3  | WHAT IS NE W AND CONCLUSION

We report a case of fenofibrate‐induced acute severe DILI with sud‐
den onset and rapid recovery. As suggested, hepatic enzymes must 
be measures at least two weeks or even earlier after initial fenofi‐
brate treatment followed by monitoring every 3 months within the 
first year of therapy.18 We suggest that early detection of elevation 
of hepatic enzymes after fenofibrate initial treatment is important to 
avoid delayed diagnosis and subsequent treatment.
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