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Abstract

Objectives: This study aimed to evaluate the prevalence, pattern 
and predisposing factors for hepatic adverse effects with statins in a 
regional hospital in Sultanate of Oman.
Methods: A retrospective review of the patient files in Department 
of Medicine during the year 2011 was done to evaluate any hepatic 
dysfunction possibly related to statins among the patients. For each 
case of suspected statin induced hepatic effect, additional details on 
temporal relationship, pattern of presentation, management, final 
outcome and any contributing factors were obtained. Difference in 
the occurrence of hepatic effects based on the patient demographics 
and drug characteristics was additionally evaluated.
Results: A total of 927 patients meeting the inclusion criteria were 
included for the study. Mean age of the evaluated patients was 63.1 
± 11.37 and median duration of use of statin in months was 22 
(IQR, 43.25). In 40 (4%) of the 927 patients, there was presence of 
a hepatic effect considered to be statin related and only in 12 (1%) 
patients a significant transaminase rise (>3 times) was observed. 
Median duration of use of statin among those patients who 
developed suspected statin induced hepatic effects and those who 
did not was 45 (IQR,52) and 21 (IQR, 43) months, respectively 
and the difference observed was statistically significant. A significant 
difference in the prevalence of hepatic effects was observed only 
based on the duration of statin use.
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detect or prevent serious liver injury in association with statins.
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Introduction

Coronary heart disease (CHD) is the leading cause of morbidity 
and mortality worldwide and lowering of cholesterol levels has been 
shown to reduce cardiovascular events.1,2 Statins are the drugs of 
choice for patients with hypercholesterolemia and other risk factors 
for CHD.3,4 Several clinical studies and meta-analyses have shown 
the beneficial effects of lipid lowering treatment using statins in 
primary and secondary prevention of cardiovascular disease.5-7 
Statins are currently one among the most frequently used and 
largest selling prescription drug worldwide including Sultanate of 
Oman.8-10

Since their introduction in 1980s there were concerns regarding 
the uncommon but significant side effects of statins on the liver.11 
Asymptomatic mild elevation of serum transaminases (often 
self-limiting) have been reported with all statins with varying 
incidence.12-14 Further, it is reported that only 3% of patients 
with early, minor elevation in serum transaminases experience 
a subsequent persistent significant elevation (greater than three 
times the upper limit of normal).15 This elevation is most often 
transient and will resolve spontaneously in 70% of cases even if 
the statin and dose are continued unchanged.16-18 It is worth to 
note that, in addition to the harmless elevations of transaminases 
with statins, there have always been reports to suggest more serious 
hepatotoxicity extending to fatal reactions.14,19-22 This potential for 
hepatotoxic effects has received due attention along with the other 
significant effect of statins; myopathy.
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Routine monitoring of liver function tests (LFTs) were included 
in the recommendations from manufacturers and other sources 
while patients are initiated and continued on statins. For instance, 
manufactures recommended systematic and frequent monitoring of 
LFTs when treatment is first started or the dose is increased, then 
repeated at 12 weeks and monitored every 6 months.23 During the 
recent years, there have been conflicting data on the usefulness of 
this routine monitoring of LFTs while patient is on statin.24,25 In 
2012, United States Food and Drug Administration (US FDA) 
after reviewing the current monitoring guidelines, National Lipid 
Association’s (NLA’s) recommendations,24,26 and other post 
marketing data, determined that routine periodic monitoring of 
liver enzymes does not appear to detect or prevent the liver injury 
caused by statins. Hence, healthcare professionals should perform 
liver enzyme tests before initiating statin therapy and as clinically 
indicated thereafter.27

Statins are one of the commonly used drugs among patients in 
Oman.10 Studies in the field of drug safety are limited in Sultanate 
of Oman as well as in Middle East. There is only limited data on 
the safety profile of statins based on studies conducted in Oman 
or Middle East.28 Along with the data reported elsewhere, it is 
important to study in the local populations due to variations in 
frequency and pattern of adverse drug reactions (ADRs) in different 
populations. Hence, this study aimed at estimating the occurrence 
and pattern of hepatic adverse effects with statins with an evaluation 
of the predisposing factors. It was considered important to observe 
the outcome of any observed hepatic effects in the affected patients. 
We considered that the obtained information would provide 
opportunities for interventions to promote safer drug use and be a 
useful addition to the existing literature on these aspects.

Methods

The study received approval from the Regional Research and Ethics 
Committee of Al Dakhliya governorate, Ministry of Health. A 
retrospective review of the medical records was done to identify 
patients on any statin agent during the year 2011 (the study sample) 
in Nizwa Hospital; a 302 bed regional hospital. Inclusion criteria 
for the study included data of patients who visited the outpatient 
department or were admitted as inpatients in Department of 
Medicine and was receiving any HMG Co-A reductase inhibitors 
(statins) in their medication list. Moreover, only the patients, who 
had received statin drug for more than a month and have majority 
of follow ups in Nizwa Hospital or the Polyclinic associated with 
it, were selected for the study. Patient files with missing data or 
non-evaluable details were excluded. For the selected cases, details 
on patient demographics, disease and drug details were collected. 
Indication for use of statin was identified based on patient's file 
and details of laboratory data for monitoring liver function were 
documented.

Each patient’s file was critically reviewed for presence of any 
documentation of hepatic dysfunction or abnormal LFTs. For 
the purpose of the study, any level of elevation of transaminases 

or bilirubin above the normal values was considered as hepatic 
abnormality and was further reviewed. Any symptomatic or 
laboratory hepatic dysfunction was thoroughly evaluated to identify 
any possible contribution from statin in the hepatic effect. Further 
specifically, each of the patient file was reviewed for presence of any 
documentation on suspected statin induced hepatic adverse effects. 
Suspected statin induced hepatitis was considered if the hepatic 
effect developed during the use of statin and there was a suspicion 
that use of the drug has a contribution to the observed effect; 
either as the sole or one among the contributing factors. Temporal 
relationship, dechallenge and rechallenge information where ever 
available contributed to the causality assessment of statin induced 
hepatic effect. In those cases where there was a strong suspicion 
that another aspect (example hepatitis infection, CHF, etc) was 
the most likely factor; it was not considered as a suspected statin 
induced effect. In those with any suspected statin induced hepatic 
effects, additional details on the temporal relationship, presentation, 
management of hepatic effects, final outcome and any contributing 
factors were evaluated. Difference in the prevalence of hepatic 
effects based on the patient demographics as well as based on the 
drug characteristics was additionally evaluated. Additionally, the 
frequency of liver function monitoring in the patients was assessed. 
The results were statistically analyzed using Statistical Package for 
Social Sciences (SPSS); version 15. Comparison between groups 
was done by Chi-Square analysis. Difference was considered 
statistically significant for p value <0.050.

Results

Among the total of 7497 patients who were admitted or had visited 
the Department of General Medicine during the year 2011; 1361 
patients (18%) received an HMG Co-A reductase inhbitor. From 
the 1361 patients, 927 were included for the evaluation purpose in 
consideration with the inclusion and exclusion criteria. A significant 
percentage of them were in the age group of 60-75 (45%) years 
and the majority was males (56%) as shown in Table 1. The mean 
age of the patients was 63.1 ± 11.37. Very few patients had the 
reported risk factors for development of statin induced hepatitis 
such as history of alcohol intake (1%), history of liver disease (1%) 
and history of persistent elevation of transaminases (3%). Median 
duration of use of statin in months was 22 (Inter Quartile Range 
(IQR), 43.25. In 94% of the patients, there was no increase in the 
dose of statin at any time during the follow up.

In vast majority of patients (98%), simvastatin was the statin 
agent used and 20 mg was the initiating dose (97%); shown in 
Table 2 and Table 1. Secondary prevention of cardiovascular disease 
(CVD) was the most common indication for the use of statin.

Evaluating the observation of LFTs, which was in a vast majority 
of them (85%), was done before initiation of statins adhering to the 
recommended guidelines (Table 3). In 18% of the patients, LFT 
monitoring was not performed during the follow-up period. Among 
the 56 (68%) patients in whom there was an increase in dose, LFT 
monitoring was done before increasing the dose.
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Table 1: Prevalence of suspected statin induced hepatitis in various 
patient groups.

Characteristics Total (%) Suspected statin 
induced hepatic 

abnormality

p value

Yes (%) No (%)

Age group 
(years)
18-30 4 (0.4) 1 (25) 3 (75) 0.053
31-45 50 (5) 0 50 (100)
46-60 332 (36) 10 (3) 322 (97)
61-75 414 (45) 22 (5) 392 (95)
>75 127 (14) 7 (6) 120 (94)
Gender
Male 517 (56) 18 (3) 499 (97) 0.215
Female 410 (44) 22 (5) 388 (95)
History of 
alcohol intake
Yes 12 (1) 0 12 (100) 0.587
No 915 (99) 40 (4) 875 (96)
History of liver 
disease
Yes 8 (1) 1 (13) 7 (87) 0.298
No 919 (99) 39 (4) 880 (96)
History of 
persistent
elevation of 
transaminases
Yes 28 (3) 3 (11) 25 (89) 0.116
No 899 (97) 37 (4) 862 (96)
Duration of use 
(months)
1-12 345 (37) 8 (2) 337 (98) 0.044
13-24 166 (18) 4 (2) 162 (98)
25-36 99 (11) 5 (5) 94 (95)
37-48 66 (7) 5 (8) 61 (92)
49-60 60 (7) 4 (7) 56 (93)
>60 191 (21) 14 (7) 177 (93)
Initiating Dose 
(mg)
10 2 (0.2) 0 2 (100) 0.507
20 901 (97) 40 (4) 861 (96)
40 6 (1) 0 6 (100)
80 18 (2) 0 18 (100)
Increase in statin 
dose
Yes 56 (6) 5 (9) 51 (91) 0.087
No 871 (94) 35 (4) 836 (96)

In 132 (14%) of the 927 patients, there was a hepatic abnormality 
of some degree during the period of time using statin. However, only 
in 40 of these patients the hepatic effect was considered to be statin 
related, and in only 12 there was a significant transaminase rise 

(>3 times the upper limit of normal). Accordingly, the prevalence 
of suspected statin induced hepatic effect was 4% and that of 
significant transaminase rise only in 1% of the study population. 
Evaluating the details of the suspected adverse reaction, majority 
of them developed a laboratory abnormality alone (90%); Table 4. 
Suspected adverse reaction resulted in a change in statin regimen 
(withdrawal of drug or dose reduction) only in 2% of the total 
patient population.

Table 2: Details of statin drug used and indication for use.

Parameter No. (%)

Statin Drug
Simvastatin 909 (98)
Fluvastatin 16 (2)
Atorvastatin 1 (0.1)
Rosuvastatin 1 (0.1)
Indication for use
Hypercholesterolemia 113 (12)
a10 prevention of b CVD 130 (14)
c20 prevention of  CVD 443 (48)
20 prevention of d CVA 64 (7)
Hypercholesterolemia
+ 10 prevention of CVD

158 (17)

Hypercholesterolemia
+ 20 prevention of CVD

1 (0.1)

Hypercholesterolemia
+ 20 prevention of CVA

8 (1)

Hypercholesterolemia + 10

prevention of CVD
+ 20 prevention of CVA

10 (1)

a10 - Primary
b CVD- Cardiovascular disease
c 20 - Secondary
d CVA- Cerebrovascular accident

Table 3: Monitoring of Liver functions and related observations.

Parameter No (%)
LFT monitoring before 
initiation of statin
Yes 789 (85)
No 138 (15)
LFT monitoring after 
initiation of statin
Not done 170 (18)
1-2 times 454 (45)
3-4 times 247 (27)
5-6 times 55 (6)
> 6 times 1 (0.1)
LFT monitoring before 
increase in dose
Yes 38 (68)
No 18 (32)
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Parameter No (%)

LFT monitoring after increase 
in dose
Yes 14 (25)
No 42 (75)
Development of hepatic 
effects
Yes 132 (14)
No 795 (86)
Hepatic effects suspected to 
be statin related
Yes 40 (30)
No 92 (70)
If not statin related, change
in statin regimen
Yes 9 (10)
No 83 (90)

Table 4: Nature of suspected statin induced hepatic effects and 
action taken.

Parameter No (%)

Nature of hepatic effects

Symptomatic alone 0
Laboratory abnormality alone 36 (90)
Symptomatic and laboratory
abnormality

4 (10)

Additional factors other than 
statin present
Yes 12 (30)
No 28 (70)
Degree of transaminase rise

< 3 times 28 (70)
> 3 times 12 (30)
Action taken

Drug stopped 14 (35)
Dose reduced 1 (3)
No change 25 (63)
Drug reintroduced

Yes 8 (57)
No 6 (43)

Discussion

Statin use and the associated decrease in the Low Density 
Lipoprotein (LDL) cholesterol levels are of extreme importance 
for patient groups because of the additional benefits of cholesterol 
lowering on primary and secondary prevention of CHD.2,6 Adverse 
effects on the liver is one of the most commonly known side-
effects reported with statins.29 Types of liver injury associated with 

statin use includes, asymptomatic elevations in aminotransferases 
(0.1-3%), clinically significant acute liver injury (very rare), 
fulminat hepatic failure (extremely rare with isolated case reports) 
and autoimmune hepatitis (case reports).30 The most common 
presentation is asymptomatic elevations in aminotransferases, a 
phenomenon called as transaminitis.31,32 Even though risk of serious 
or persistent hepatic damage with statins in clinical practice is low, 
idiosyncratic liver injury associated with statins could be severe and 
hence has to be given due importance.4,26

Since hepatotoxicity was one of the common side effects that 
was supposed to be monitored in patients according to the product 
literature as well as other recommendations, unfounded safety 
concerns about hepatotoxicity are commonly identified among 
physicians even though not all health care professionals are overly 
concerned about the hepatic effects of statins.29 Many physicians 
are reluctant to start statins in patients with an out-of-range 
liver enzymes value and this reluctance to initiate or interruption 
of the therapy with statins, leads to dyslipidemia and its grave 
consequences.29

Based on the present study results, it was observed that statins 
are one of the most commonly used drugs among the study 
population, as nearly 20% of patients in internal medicine were 
on a statin agent. Simvastatin was the most commonly used statin 
agent since it was the one available for unrestricted use from the 
Ministry of Health, Sultanate of Oman during the study period. In 
the present study, interestingly, in 94% of the patients there was no 
increase in the dose of statin at any time during the follow up.

Among the 132 patients who developed a hepatic abnormality of 
any degree during the period of statin use, only in 40 (4%; 40/927) 
of them was the hepatic effect considered to be statin related. In 
those patients where the LFT abnormality was not considered to 
be statin related, the most common other cause was congestive 
heart failure. Unless this important step of excluding other possible 
causes of hepatic abnormality is done, this may result in unnecessary 
discontinuation of statin or reduction in dose.30,33

Accordingly, the prevalence of suspected statin induced hepatic 
effect was 4% in the study population and significant transaminase 
rise (> 3 times) was observed only in 1% of the patients. There is 
varying data on the incidence of liver abnormalities with statins. 
It is reported that elevated aminotransferase levels across multiple 
studies with different kind of statins did not exceed 3% of the 
studied patients.24,26,34-36 Incidence of true liver injury caused by 
statin is noticed to be about 1%.37

Among the evaluated patients, suspected statin induced hepatitis 
resulted in a change in statin regimen (withdrawal of drug or dose 
reduction) only in 2% of the patients. Earlier studies have reported 
that persistent elevation in serum transaminases to more than 3 
times the upper limit of normal have occurred in about 1 to 2% 
of simvastatin patients and requiring withdrawal or interruption of 
therapy in approximately 1%.16 It has been suggested that it would be 
prudent to think twice before interrupting statin therapy out of fear 
of hepatotoxicity.38 Among those cases in which the transaminase 
elevation persists, the physician must cautiously decide the next 

Table 3: Monitoring of Liver functions and related observations.

-continued
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action; whether to reduce the dose of the statin, switch to a different 
statin, or discontinue statin therapy entirely based on an individual 
assessment of risks and benefits.31,39

Several factors may place patients at increased risk for 
hepatotoxicity with statins; starting with high or increasing doses 
of statins, preexisting hepatitis, advanced age and chronic illness.40,41 
It was reported that serious hepatic reactions with atorvastatin 
tend to occur more commonly in females.14 Concurrent use of 
hepatotoxic substances including acetaminophen, alcohol, fibrates, 
niacin, macrolide antibiotics, azole antifungals, cyclosporine, and 
calcium channel blockers may put the patient at a higher risk of 
hepatotoxicity with statins.39 The interactions between alcohol 
intake and statin treatment have been poorly studied.31 On the other 
hand, there are reports that the effect of ageing on the risk of hepatic 
damage with statins is not clearly known.42 In the present study, 
although the prevalence of suspected hepatic effects with statins 
were higher in females, those in the advanced age group, those with 
a history of persistent elevation in liver enzymes and those in whom 
there was increase in statin dose; the differences observed were 
not significant. A significant difference in the prevalence of hepatic 
effects was observed only based on the duration of statin use.

Considering the prognosis of statin induced hepatic effects, 
according to some post marketing surveillance studies, approximately 
70% of these statin induced elevations in transaminases will 
spontaneously fall back into the normal range even as treatment 
continues.39 In other cases, these elevations are usually reversible 
with a dose reduction.43

Based on the collective evidence available from various sources, 
it is clear that only very rarely elevations in transaminase levels seen 
in low to moderate dosages of statins progress to liver failure.13,44,45 
Most recent literature in this aspect by Younoszai et al where they 
used the US third national health and nutrition examination survey 
(NHANES III)- mortality linked files to assess the association 
between statin use and liver related mortality also supports the 
same. It was reported that after a decade of follow up, there was no 
association between statin use and liver related mortality. In fact, the 
rate of liver related mortality was significantly lower among statin 
users compared to non-statin users.46 US FDA conducted a review 
of its post-marketing data to evaluate the risk of clinically serious 
hepatotoxicity associated with statins by searching the Agency’s 
Adverse Event Reporting System (AERS) database. Accordingly, it 
was published that reporting of statin-associated serious liver injury 
to the AERS database was extremely low (reporting rate of ≤2 per 
one million patient-years). FDAs conclusion was that even though 
there has been a rising use of statins as a class since the late 1990s, 
there has not been a detectable increase in the annual rates of fatal 
or severe liver injury cases possibly or probably causally associated 
with statin use.27

The need of getting a baseline LFT before starting statin has 
been recommended from time of introduction of these agents 
in the market and recommendations still exists.27 Following the 
recommendations, LFTs were done before initiation of statins in 
vast majority (85%) of evaluated patients. It was observed that in 

18% of the patients, there was no monitoring of LFT after initiation 
of statin. In the study conducted by Smith et al, in 15% of patients 
on statins, transaminase levels were not checked during the one year 
of follow up.25

Usefulness of the routine monitoring of LFTs after initiation 
of statins was a matter of discussion in recent years and many were 
advocating that there is no need for such routine monitoring.24,26 
Considering the low incidence of statin induced true liver injury, 
it was reported based on evidence that one would have to monitor 
transaminase levels in 100,000 patients each year for an average of 3 
years to detect 110 patients who have consecutive elevations in ALT 
in order to identify the statistical 0.1 person who may experience liver 
failure.18 Smith et al reported that if the actual risk is sufficiently low, 
the cost of screening, evaluation of minor test result abnormalities 
and drug discontinuation could be minimised.25 The low prevalence 
of clinical significant statin induced hepatic effects observed in 
our study supports the label changes for statins approved by US 
FDA that ‘healthcare professionals should perform liver enzyme 
tests only before initiating statin therapy and as clinically indicated 
thereafter. FDA recommends that 'if serious liver injury with clinical 
symptoms and/or hyperbilirubinemia or jaundice occurs during 
treatment, therapy should be interrupted. If an alternate aetiology is 
not found, the statin should not be restarted’.27

Another clinical dilemma is use of statins in patients with 
existing baseline elevations of serum liver enzyme levels or liver 
disease. Presence of baseline elevations of serum liver enzyme 
levels is frequently secondary to associated co-morbid conditions; 
dyslipidemia, obesity, and diabetes mellitus which shares features 
of non-alcoholic fatty liver disease (NAFLD). Studies support that 
statins can generally be used safely in patients with NAFLD with 
appropriate monitoring.31 It is reported that statins appear to be 
safe in patients with chronic hepatitis B and C as is the case with 
stable non cirrhotic or compensated cirrhosis from other causes. 
But statin pharmacokinetics and metabolism may be altered with 
abnormally high serum levels in those patients with more extensive 
hepatic impairment.31 It is interesting to note that some recent 
studies demonstrated that in fact, statin treatment may improve 
liver enzyme levels as well as hepatic steatosis.47,48 On the same note, 
it is clinically wise to consider that statins as mentioned previously 
elsewhere in the manuscript do possess the risk of developing 
significant hepatic effects. Hence, this adverse effect have to be given 
importance before initiating statin, while educating the patient, 
during patient follow ups and of course as a differential diagnosis if 
a patient on statin develops hepatic effects.

Major limitation of the present study is based on retrospective 
data and hence, like any other study relying on already available data, 
inherent drawbacks of incomplete or inconsistent documentation 
could be expected. Prevalence of liver function abnormalities was 
estimated based on the data in the patient records, and in many of 
the patients there were no liver function tests done during routine 
follow ups. Considering the awareness of clinicians on the reported 
risks of hepatitis, it is likely that any patient with any significant 
suspicion of hepatic effects might have been tested and identified 
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in due course. The impact of higher doses of statin could not be 
assessed as only in minority of patients there was increase in dose 
at any time during treatment. As vast majority of the patients were 
only on simvastatin, a reliable data on the effect of other agents 
could not be assessed. As the relation between statin and the liver 
function abnormality observed in the patient was evaluated based 
on assessment at a later stage, inherent draw backs of causality 
assessment of retrospective data should be borne in mind. Even 
with these limitations, we consider that the study was useful in 
obtaining valuable data on the prevalence of statin induced hepatic 
effects among the local population. Furthermore, this study will be 
a useful initiative in conducting larger studies in the field of drug 
safety among Omani population.

Conclusion

The low prevalence and pattern of presentation of hepatic effects 
with statins in the study population was more or less similar to what 
has been already reported in literature. Even though asymptomatic 
elevations in transaminases were seen more frequently, symptomatic 
manifestations were infrequent in the study population. Duration of 
use of statin was the only factor which was significantly associated 
with the development of hepatic effects among the patients. The 
infrequent development of statin induced significant hepatic effects 
observed in our study support the latest data including that from 
US FDA ‘all currently marketed statins appear to be associated 
with a very low risk of serious liver injury and that routine periodic 
monitoring of serum alanine aminotransferase does not appear to 
detect or prevent serious liver injury in association with statins’. 
Changes in product label for statins approved by US FDA ‘to 
remove the need for routine periodic monitoring of liver enzymes in 
patients taking statins, to perform liver enzyme tests before starting 
statin therapy and as clinically indicated’ is a typical example of 
the benefit of post marketing surveillance in making need based 
recommendations for the way drugs are used in routine practice. 
Concurrently in daily practice, we should not overlook the potential 
of statins to cause significant and serious hepatic effects as reported 
in literature. More of similar studies on safety of drugs, especially 
the common ones should be conducted in this country which will 
supplement the existing data of individual drugs worldwide and 
identify any difference in the prevalence and pattern of occurrence 
of these effects in the local population. Such studies will definitely 
improve the pharmacovigilance activities in the country to contribute 
to the level it is expected to be.
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