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ABSTRACT

Background: Although statins are considered safe, they do have side effects with a wide range of hepatic adverse effects. The present
study aims to estimate the frequency of liver injury in patients treated with various statins and to describe their clinical characteristics
and outcomes. Materials and Methods: We carried out a secondary post hoc analysis of collected data from our previous study
entitled “Frequency of Rhabdomyolysis in Patients Treated with Statins in Hamad General Hospital, Qatar.” Results: We identified
10 cases (1.0%) of statin-induced liver injury during the study period. Their mean age was 62+10.09 years, with 6 (60%) males
and 4 (40%) females. Of the 10 patients, six patients received rosuvastatin, two patients received atorvastatin, and other two cases
received simvastatin. The mean duration between the initiation of statin and the development of liver injury (latency period) was
20.40+6.91 months. Five of our patients were asymptomatic, and liver injury was discovered incidentally during routine testing of
the patients during routine follow-up, while four patients developed painless jaundice and one developed muscle pain attributed to
rhabdomyolysis. Statins were stopped in all patients. Nine of them were managed on an outpatient basis, while one patient with
rhabdomyolysis was admitted. In all patients, other statins were reintroduced after a mean time of 7.44+3 months without recurrence
of liver injury. No mortality has been reported. Conclusion: Our study demonstrated that statin-induced liver injury is a rare clinical
entity that occurs regardless of the dose and type of statin, with rosuvastatin being the most causative drug. Statin-induced liver
injury was asymptomatic and was discovered incidentally in 50% of our cases during routine testing, underscoring the importance

of routine follow-up of liver function tests in asymptomatic patients.
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tatins (3-hydroxy-3-methylglutaryl coenzyme A reductase

inhibitors) are among the most prescribed drugs worldwide,

which have seen rapid growth in recent years given
encouraging data from clinical trials on the utility of these agents
in the primary and secondary prevention of cardiovascular disease.
More than 143 million prescriptions are issued annually in the
United States of America [1]. Although statins are considered
safe, they do have side effects with a wide range of hepatic
adverse effects. Asymptomatic and usually temporary elevation
of transaminases is among the most common side effects, and
it is rarely clinically significant and usually occurs in the early
stages of therapy [2]. This phenomenon is called transaminitis
as it is thought to be related to alteration of hepatocyte cellular
membrane with enzyme leakage rather than direct liver injury [3].
In a systematic review conducted by Kashani ef al., the absolute
risk of transaminase elevations was significantly higher with
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statin therapy in comparison with placebo [4]. Nevertheless,
significant elevations of these enzymes are rare and have been
reported in 1-3% of cases [5-7].

Statins are among the most frequently prescribed drugs in
Qatar, with more than 120,000 prescriptions issued each year.
However, little is known about the side effects of statins, especially
liver damage. The present study aims to estimate the frequency of
liver injury in patients treated with various statins and to describe
their clinical characteristics and outcomes in our local setting.

MATERIALS AND METHODS
Study Design, Setting, and Population

We carried out a secondary post hoc analysis of collected data
from our previous study entitled “Frequency of Rhabdomyolysis
in Patients Treated with Statins in Hamad General Hospital,
Qatar” [8] with a modified objective to estimate the frequency
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of statin-associated liver injury in this cohort. The primary
study was designed to assess the frequency of rhabdomyolysis
in patients treated with different statins for the period between
January 1, 2017 and December 31, 2017, and it was approved by
the Medical Research Committee at Hamad Medical Corporation
(# MRC-01-18-232).

Definitions, Inclusion, and Exclusion Criteria

The liver injury was defined as follows [6]:

1. Raisingalanine transaminase (ALT) or aspartate transaminase
levels >5 upper level of normal (ULN)
Alkaline phosphatase >2 ULN

3. The combination of an increase in ALT >3 ULN and total
bilirubin >2 ULN

Cases that met the criteria for liver injury, in addition to the
chronology between statin drug use and the onset of hepatic
dysfunction with subsequent rapid improvement on cessation
of statins, were included in the study, while patients with other
causes of liver injury were excluded from the study.

Data Analysis

Data were reported as the meantstandard deviation (SD) with
the range for quantitative variables, whereas qualitative variables
were described as numbers and percentages.

RESULTS

Among the 1000 patients recruited in the primary study, we
identified only 10 cases (1.0%) with statin-induced liver injury
during the study period. Their mean age was 62+10.09 years
(range: 53—83 years), with 6 (60%) males and 4 (40%) females. Of
the 10 patients with liver injury, six patients received rosuvastatin,
two patients received atorvastatin, and other two cases received
simvastatin. The mean duration between the initiation of
statin and development of liver injury (latency period) was
20.40+6.91 months (range: 827 months). Five of our patients
were asymptomatic and liver injury was discovered incidentally
during routine testing of the patients during routine follow-up,
while four patients developed painless jaundice and one developed
muscle pain attributed to rhabdomyolysis. Statins were stopped in
all patients. Nine of them were managed on an outpatient basis,
while one patient with rhabdomyolysis was admitted and received
intravenous fluid. In all patients, other statins were reintroduced
after a mean time of 7.4+3 months (range: 2—12 months) without
recurrence of liver injury. Table 1 presents the demographic and
clinical characteristics of patients who developed statin-induced
liver injury. No mortality has been reported.

DISCUSSION

There is a paucity of studies on the frequency of statin-induced
liver injury, with most data drawn from case reports or small

retrospective or prospective studies. To the best of our knowledge,
our study is the first in Qatar to describe the incidence of statin-
induced liver injury. Initially, statins were thought to have a high
risk of causing drug-induced liver injury. When first approved
for use in the United States, baseline liver function tests (LFTs)
were recommended before starting the statin and routine monthly
monitoring thereafter [1]. Since then, the significance and utility
of routinely monitoring LFTs following the initiation of statin
therapy have been a subject of debate until NICE guidelines
recommended baseline LFTs testing before initiating statin
therapy, then within 3 months, and at 12 months, followed by
testing only if the patient develops any symptoms related to the
side effects of statins [9]. On the other hand, the American College
of Cardiovascular Administrators/American Hospital Association
guidelines recommend measuring baseline LFTs, followed by
testing only when clinically indicated as prior efficacy trials
have demonstrated no benefit in preventing clinically significant
liver injury [1,10]. However, our findings, showing that 50% of
our cases were discovered incidentally during routine testing,
highlight the challenging question of monitoring for liver injury in
patients receiving statin therapy. Thus, we recommend the routine
follow-up testing of LFTs in asymptomatic patients at least in the
initial few months when the risk of hepatotoxicity is highest.

The occurrence of statin-induced liver injury has been reported
by some studies with different frequencies, based on the criteria
utilized for diagnosis. The incidence of true liver injury caused
by statin is noticed to be around 1% [11], which is consistent
with our finding. A characteristic element of statin-induced liver
injury is that it may present with several phenotypes capable of
resembling other liver diseases. Moreover, since specific markers
for hepatotoxicity are still not available, it is difficult to prove
causality without rechallenge, which is not without risk, leading
some researchers to recommend against rechallenge if significant
liver injury occurs [12]. However, in the study by Bjornsson
et al. [13], statin-induced liver damage could only be confirmed
in three out of 73 cases with rechallenge, and the diagnosis
depended mostly on the exclusion of other causes as well as a
consistent chronology between drug intake and the onset of liver
dysfunction. Similarly, in our study, rechallenge was not applied,
and the diagnosis was based on the exclusion of other causes as
well as a consistent timeline between drug ingestion and the onset
of liver impairment and return of transaminases to baseline.

Idiosyncratic liver injury due to statins has been reported
in 1.9-5.5% of patients in a prospective series of drug-induced
liver injury [14]. Rather, we found that liver damage occurred
regardless of statin dosage in all patients. The interval between
drug initiation and the development of liver injury (latency
period) varies between 5 weeks and 6 months [1,3,5,6,10-13].
However, prolonged latency periods for a year or more have
been reported [1,15]. In our series, the mean latency period
was 20.40+6.91 months (range: 8—27 months), and 80% of the
cases exhibited prolonged latency periods for a year or more.
Atorvastatin is the most common cause of clinically significant
liver injury among statins with a reported incidence of 1/17000
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Table 1: Demographic and clinical characteristics of the patients with statin-induced liver injury

Variables Case 1 Case 2 Case 3 Case 4 Case S Case 6 Case7 Case8 Case 9 Case 10
Age 81 54 57 62 60 60 83 58 57 53
Sex M M M F M M F F F M
Nationality Indian Filipino  Austrian  Qatari Indian Indian Qatari Qatari Qatari Indian
BMI 33.8 28 36.6 37.1 26 29 40 29 30 26
Type of statin Rosuva Rosuva  Simva Atorva Atorva Rosuva Simva  Rosuva  Rosuva  Atorva
Duration (month) 12-24 >24 <12 >24 <12 12-24 >24 >24 >24 >24
Dose 10 10 10 40 40 20 20 20 20 20
Co- Morbidity
CAD Yes No No No Yes Yes No No No No
COPD No Yes No No No No Yes No No No
CHF No No No No No No Yes No No No
Chronic liver disease No No No No No Yes No No No Yes
Diabetes mellitus Yes Yes No Yes Yes Yes Yes Yes Yes Yes
Hypertension Yes No Yes No Yes Yes Yes Yes Yes No
CKD Yes No No No No No Yes No No No
Concomitant drugs
Aspirin Yes No No Yes Yes Yes Yes Yes Yes No
ACEI/ARBs Yes Yes Yes No Yes Yes Yes No Yes No
B-Blocker Yes No No No Yes Yes Yes Yes No No
CCBs No No No No Yes No No Yes Yes No
Fenofibrate No No No No No No Yes No No No
Gemifibrate No No No No No No No No No No
Diuretics No No No No Yes No Yes No No No
ALT 179 146 105 142 138 406 93 135 99 137
AST 227 71 92 98 90 253 219 110 86 88
ALP 469 96 247 156 99 103 496 432 423 112
Bilirubin (umol/l) 24 52 19 37 50 22 25 24 26 33
CK 96 80 85 57 93 123 3213 88 50 88
Management
Statin discontinuation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Statin re-initiation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Re-initiated statin Atorva Prava Rosuva Rosuva Rosuva Atorva  Atorva  Atorva  Prava Rosuva

Atorva: Atorvastatin, Simva: Simvastatin, Rosuva: Rosuvastatin M: Male, F: Female, AST: Aspartate transferase, ALT: Alanine aminotransferase, ALP: Alkaline phosphatase,
CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, CKD: Chronic kidney disease, BMI: Body mass index,
ACEI: Angiotensin-converting enzyme inhibitors, ARBs: Angiotensin receptor blockers, CCBs: Calcium channel blockers, CK: Creatine kinase

users. On the contrary, our study demonstrated that rosuvastatin
was the drug most implicated in liver injury.

The mechanism of statin-induced liver damage remains
unclear and various mechanisms of hepatotoxicity have been
proposed including mitochondrial dysfunction [16], immune-
mediated [17], and the inhibition of the respiratory chain [18].

There are limited data on the risk of cross-toxicity between
different statins in cases of statin-induced liver injury, and
some authors discourage restarting statin after an episode of
liver toxicity unless clinically necessary and no other suitable
alternative is available. However, Liu ef al. [19] reported two
cases of atorvastatin-induced liver injury who were switched to
pravastatin following the return of transaminases to baseline.
Similarly, all patients in this series were switched to different
statins following the return of transaminases to baseline without
recurrence of liver injury (Table 1).

Patients with statin-induced liver injury generally have a
good prognosis, with few reported fatalities associated with
atorvastatin and simvastatin [14,15]. In our series, the outcomes
were favorable for all types of statins and no mortality has
been reported. Several limitations to the present study should
be acknowledged. These limitations included the retrospective
design, the small sample size (attributed to the low incidence of
statin-induced liver injury) which did not allow us to perform
advanced analysis to determine risk factors for statin-induced
liver injury, and finally the implementation at a single center,
making it difficult to generalize the study results.

CONCLUSION

Our study demonstrated that statin-induced liver injury is a rare
clinical entity that occurs regardless of the dose and type of statin,
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with rosuvastatin being the most causative drug. Statin-induced
liver injury was asymptomatic and was discovered incidentally
in 50% of our cases during routine testing, underscoring the
importance of routine follow-up of LFTs in asymptomatic
patients. Statin withdrawal is the best therapeutic option, once
liver injury is identified or suspected with switching to different
statins following the return of transaminases to baseline.
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