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Abstract

Acipimox, a niacin derivative, is a lipid-lowering drug that is widely used to treat hyperthyroidism. It is generally well tolerated
and causes fewer adverse effects than niacin. Acipimox has been reported to induce mild adverse effects, mainly pruritus and
flushing. Concerning hepatotoxicity induced by acipimox, only limited information is available regarding the symptoms and
therapeutic schedule. In this study, we report the case of a 40-year-old man with hyperlipidemia who developed liver injury
after treatment with acipimox. After treatment discontinuation, his liver function gradually improved. After obtaining negative
results in tests for hepatitis, infectious mononucleosis, and rheumatologic diseases, in addition to ultrasonographic findings,
acipimox administration was resumed, and his liver enzyme levels again remarkably increased. In the absence of any biliary ob-
struction or other obvious causes of hepatic injury, acipimox-induced hepatocellular injury was strongly suspected in accordance
with the Roussel-Uclaf Causality Assessment Method. Acipimox was again discontinued, and magnesium isoglycyrrhizinate was
introduced. The patient’s liver function tests gradually improved over 3 days and displayed marked improvement after 1 week.
On the basis of the recorded findings, drug-induced liver injury was highly suspected, and rechallenge and the exclusion of
other obvious factors were required to establish the diagnosis of acipimox-induced hepatic injury. Furthermore, the impor-
tance of evaluating hepatotoxicity using the Roussel-Uclaf Causality Assessment Method and the effectiveness of magnesium
isoglycyrrhizinate for treating liver cell injury were demonstrated.
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1 Introduction

Epidemiological data have identified elevated low-density lipoprotein cholesterol levels as a common risk
factor for cardiovascular disease. Niacin has usually been recommended to control lipid levels as monotherapy
in patients intolerant to statins (1-4). However, a high incidence of niacin-induced adverse events such as
pruritus, flushing, gastrointestinal disorders and hepatobiliary disorders has been reported (5). Because of its
lower incidence of adverse events than niacin, acipimox is used to reduce lipid levels instead of nicotinic acid
under most circumstances (6). However, acipimox-induced hepatotoxicity might be ignored by physicians or
clinical pharmacists. In addition, it is difficult to manage drug-induced hepatotoxicity in some cases owing
to the lack of valid clinical biomarkers and limited treatment methods.

This study reported a rare case of acipimox-induced hepatocellular injury in a patient with hyperlipidemia,
and it represents the first reported case confirmed by a positive rechallenge test.

2 RESULTS – CASE PRESENTATION
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A 40-year-old man was admitted to our hospital with complaints of nausea and lack of appetite. The patient
was previously healthy, and he had no history of liver disease and no known drug allergies. He also denied
alcohol use, smoking, or any illicit drug use. Regarding lipid levels, the patient’s total cholesterol and
triglyceride levels were 5.7 (normal, <5.2 mmol/L) and 8.5 mmol/L (normal, <1.7 mmol/L), respectively.
Computed tomography revealed fatty liver, resulting in a diagnosis of hyperlipidemia caused by abnormal
triglyceride levels. The patient started treatment with fluvastatin (40 mg, quaque nocte, po). Several days
later, his serum lipid levels were reexamined, but no major difference in total cholesterol and triglyceride
levels was noted. Because of a lack of efficacy, the doctor switched his treatment to acipimox capsules (250
mg, three times/day, po) as replacement therapy.

Three days later, he presented with fever and progressive fatigue. The patient’s laboratory findings were as
follows: aspartate aminotransferase (AST), 93 U/L (normal, 0–40 U/L); alanine transaminase (ALT), 336
U/L (normal, 0–50 U/L); alkaline phosphatase (ALP), 112 U/L (normal, 45–125U/L); and total bilirubin,
14.5 mg/dL (including a direct bilirubin level of 2.4 mg/dL). In response to the findings of elevated liver
marker levels, acipimox treatment was discontinued.

Over the next 2 days, his liver enzyme levels decreased as follows: AST, 35 U/L; ALT, 96 U/L; ALP, 91
U/L and total bilirubin, 15.2 μmol/L.

Abdominal ultrasonography performed on day 9 of hospitalization revealed no abnormalities or stones in
the gallbladder or common bile duct. The patient had experienced no recent changes in his medication,
excluding fluvastatin.

Because the patient’s condition was stable and acipimox- or fluvastatin-induced liver injury was suspected,
acipimox 100 mg/day was reintroduced on day 13. His liver enzyme levels then increased rapidly, peaking
as follows: AST, 55 U/L; ALT, 240 U/L; ALP, 59 U/L and total bilirubin, 11.5 μmol/L. Repeat abdominal
Doppler ultrasonography was performed, revealing no evidence of stones and patent portal, splenic, and
hepatic veins. Serologic inspections for acute viral hepatitis A, B, and C; infectious mononucleosis antinuclear
antibody; and anti-smooth muscle actin antibody were negative. The results for tumor markers such as
alpha-fetoprotein, carcinoembryonic antigen, and cancer antigen 19-9 were also negative.

In the absence of any mechanical obstruction in the common bile duct or other obvious causes of hepatic
injury, acipimox-induced hepatocellular injury was suspected.

The patient subsequently did not undergo diagnostic liver biopsy because the invasive procedure would
have resulted in discomfort. Acipimox was discontinued on day 14. The patient was treated with magne-
sium isoglycyrrhizinate (MgIg) 0.1 g daily after the Roussel-Uclaf Causality Assessment Method (RUCAM)
was implemented. Subsequently, both his ALT and AST levels were improved. Three days later, his liver
biochemistry profile started to improve gradually, including the following findings: AST 27 U/L; ALT 72
U/L; and total bilirubin 13.4 μmol/L (day 17). Figure 1 presents the patient’s liver enzyme levels throughout
hospitalization (days 1–17) and during follow-up. The final diagnosis was acipimox-induced hepatocellular
injury. On day 18, the patient was released from hospital. The results of follow-up liver function tests
conducted 1 week after discharge were normal.

3 Discussion

Lipid-lowering therapy is the current standard treatment for patients with hyperlipidemia or coro-
nary heart disease.

Currently, statins are the first-line lipid-lowering therapies for reducing the risk of cardiovascular events in
patients. Niacin and its analogs are useful alternatives for patients who are intolerant to statins or who
experience an unsatisfactory curative effect.

Niacin, a broad-spectrum lipid-regulating agent, has been demonstrated to exert multiple favorable effects on
cholesterol metabolism, including reductions of total cholesterol, triglyceride, very low-density lipoprotein,

2
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low-density lipoprotein cholesterol and lipoprotein levels and an augmentation of high-density lipoprotein
cholesterol levels (6,7).

Compared with several other commonly used lipid-altering drugs, including gemfibrozil, fenofibrate, sim-
vastatin and atorvastatin, niacin is associated with lower rates of serious adverse events (defined as events
resulting in hospitalization or death) and hepatotoxicity (8,9). Unlike niacin, acipimox has not been reported
to induce liver injury in clinical application (5).

In the traditional diagnostic approach for suspected drug-induced liver injury (DILI), which involves clinical,
biochemical, and histological evaluations, attempts are made to establish the latency between the start of
drug therapy and the onset of injury, clinical signatures, the exclusion of alternate etiologies and evidence
of improvement of liver injury upon drug withdrawal (dechallenge). In fact, although the assessment of liver
pathology through liver biopsy following treatment with the suspected cause is an important component of
diagnostic criteria, this is often unethical to perform in practice.

Several diagnostic methods are applied clinically, such as expert opinion by experienced clinicians, RUCAM,
the Maria and Victorino scale and the Naranjo scale. The opinions of clinicians can be problematic because
of the inherently subjective nature of this approach. Meanwhile, the Naranjo scale was designed to assess all
forms of adverse drug reactions. In this case, RUCAM has proven most accurate for diagnosing hepatotoxicity
(10,11).

Liver biopsy was not performed because of his rapid clinical and biochemical recovery, this procedure would
have resulted in discomfort for our patient.

Our patient was retreated with acipimox in light of acipimox- or fluvastatin-induced liver injury was sus-
pected, the patient’s score of 9 of 14 on the RUCAM scale established a probable diagnostic relationship
between acipimox exposure and hepatocellular injury.

Over the past several years, N-acetylcysteine has been used as a potential therapeutic approach for DILI
(12,13). It was proposed that N-acetylcysteine could improve microcirculatory dysfunction and oxygen
delivery in peripheral tissue beds by inducing an antioxidant effect and ameliorating the ‘cytokine storm’ (14).
N-acetylcysteine was in short supply because of the COVID-19 outbreak in China in March 2020. Clinicians
and clinical pharmacists adopted MgIg instead of N-acetylcysteine even though it was not mentioned in
guidelines (13). Experiments revealed that MgIg was effective and safe in patients with acute DILI, possibly
by reducing oxidant stress and modulating cyclooxygenase and 5-lipoxygenase pathways (16-18). Although
MgIg was successfully used to treat DILI, large randomized controlled trials are needed to confirm its efficacy
and safety. One limitation of this report is that liver biopsy was not performed before diagnostic procedures
or after the administration of MgIg.

We encountered a case of hepatocellular injury induced by acipimox that was successfully treated with MgIg.
Clinical features are important for determining the type of hepatitis, in addition to the results of rechallenge
(e.g., considerable elevation of AST and ALT levels compared with the findings for biliary tract enzymes
such as ALP and total bilirubin, which indicate liver cell injury). Excellent therapeutic results were obtained
in our patient by discontinuing the suspected causative agent and applying MgIg. Our patient recovered
during the follow-up period.

4 conclusion

In conclusion, acipimox is a well-tolerated lipid-lowering agent that has been increasingly recommended
in recent years. Although routine liver function monitoring is not recommended for patients receiving
acipimox because hepatotoxicity is rarely caused by the drug, a high degree of vigilance is required of
clinicians to diagnose acipimox-induced hepatotoxicity. MgIg is a viable therapeutic option for DILI due to
its cytoprotective and immunomodulatory effects.
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