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Nonalcoholic fatty liver disease (NAFLD) is defined as the presence of hepatic fat accumulation after ruling
out other causes of hepatic steatosis. The aim of the study is to identify the role of statin therapy in dyslipidemic
patients with very high cardiovascular risk and NAFLD in achieving low density lipoprotein (LDL) cholesterol
targets while also evaluating the changes in liver enzymes levels. This prospective study included 140
patients with NAFLD, hyperlipidemia and elevated cardiovascular risk. Serum lipids were assessed and liver
function tests were performed at baseline and at 6 months follow up in 10 mg/ 20 mg daily atorvastatin
treatment schedule. The results showed that total cholesterol, LDL cholesterol and triglycerides were
significantly reduced at 6 months follow-up, while high density lipoprotein (HDL) cholesterol has not undergone
important changes. Statin treatment significantly improved alanine aminotransferase serum levels, whereas
aspartate aminotransferase levels were not significantly reduced between baseline and follow-up. Although
statin therapy appears to be safe and effective for use in patients with NAFLD, an insufficient treatment is
commonly observed in clinical practice, in order to avoid liver damage . NAFLD is not only a major cause of
liver related morbidity and mortality, but also an independent cardiovascular risk factor, with cardiovascular
mortality being the most important cause of death. Therefore, detecting and modifying risk factors without
impairing liver function is desirable.
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Nonalcoholic fatty liver disease (NAFLD) is defined as
storage of triglycerides and free fatty acids in the liver after
ruling out other causes of macrovesicular or microvesicular
steatosis. NAFLD is the most common liver disease in
developed countries, and its prevalence is increasing [1].

NAFLD is the first pathology on a histological spectrum
of progressive liver diseases ranging from steatosis to
steatohepatitis, liver fibrosis, cirrhosis and in some cases
hepatocellular carcinoma. In one out of four patients
NAFLD may progress to steatohepatitis [2].

Global prevalence of NAFLD varies depending on
multiple factors. European prevalence in the general
population is 20–30%. For males the prevalence of NAFLD
is 2 times higher than for women [3].

Heart and liver function are closely associated, with
heart diseases affecting the liver and liver diseases affecting
the heart. There are also conditions affecting both organs
simultaneously, which are caused by the same etiological
factors [4].

NAFLD is not only associated with increased liver-related
morbidity, but also with cardiovascular mortality, the most
common cause of death in these patients being
cardiovascular disease (CVD). A bidirectional association
between NAFLD and the components of metabolic
syndrome, such as abdominal obesity, insulin resistance,
dyslipidemia, impaired fasting glucose or type 2 diabetes
mellitus, has been established. The relationship between
NAFLD and CVD involves risk factors other than traditional
ones like atherogenic dyslipidemia or hepatic and
peripheral insulin resistance. Independently, several
proinflammatory and procoagulant liver synthesized
factors, increased oxidative stress, altered adipokine

profile, endothelial dysfunction as well as genetic factors
are involved in accelerated atherogenesis [5].

The gold standard for diagnosing NAFLD is liver biopsy.
However,  performing liver biopsy is not feasible in studies
involving the general population, therefore the prevalence
of  NAFLD is estimated by indirect methods, such as
abdominal ultrasonography [6].

The presence of an abnormal cardiometabolic
phenotype with increased cardiovascular risk associated
with the diagnosis of NAFLD may justify initiating statin
treatment in this group of patients.

The association between statin therapy and an
increased risk of elevated transaminases is common
knowledge, but the risk is small and progression to liver
failure is exceptionally rare. Stopping treatment or lowering
the dose leads to normalization of liver enzyme levels [7].
Surprisingly, atorvastatin has been found to improve liver
enzymes in patients with NAFLD [8].

Experimental part
Material and Methods

A total of 161 patients admitted to the Cardiology Clinic
of Saint Spiridon Emergency Hospital in Iasi, Romania
between January 2017 and December 2018 were initially
enrolled in the study. Patients were evaluated at baseline
using echocardiography, abdominal ultrasound, liver
enzyme levels and lipid profile. All patients have also
undergone a complete physical examination. The inclusion
criteria in the study were: patients with NAFLD confirmed
by ultrasound study, no lipid lowering drugs, low density
lipoprotein (LDL) cholesterol higher than 70mg/dl, under

* email: aursuleseiv@yahoo.com;   dr.razan_romania@yahoo.com



http://www.revistadechimie.ro REV.CHIM.(Bucharest)♦70♦ No. 6 ♦20192160

treatment  hypertension and very high cardiovascular risk
(using SCORE system recommended by European
Guidelines or classified in this group using ESC/EAS
Guidelines for the management of dyslipidemias) [9].  LDL
cholesterol was used as the primary lipid analysis.
Exclusion criteria were chronic alcohol consumption, other
causes of liver steatosis, chronic liver disease and
decompensated heart failure. Additionally, the prevalence
of uncontrolled hypertension was also evaluated. Left
ventricular ejection fraction was calculated using
Simpson’s method. 20 patients were excluded from the
study due to therapeutic non-compliance or loss of follow-
up. 1 patient was excluded due to AST concentrations >3
times the upper limit at the 1 month follow-up evaluation.
Ultimately, 140 patients were left in the study, 67 women
and 73 men, aged between 48 and 88, with an average of
65.15 ± 11.19 years old. All 140 patients had high LDL
cholesterol levels at baseline, and 70 patients (50%) also
presented high triglyceride (levels >150mg/dL). From the
first evaluation, all patients received treatment with
atorvastatin  10 mg  (n=99) and 20 mg (n=41) according
to basal serum cholesterol levels. The  patients also
received dietary and lifestyle advice as part of NAFLD
treatment. Subsequently, patients were evaluated at the 1
month and the 6 months follow-up. The Informed Consent
Form was signed by all participants in the study.

The study aims to prospectively evaluate the role of statin
therapy in dyslipidemic patients with NAFLD and very high
cardiovascular risk in achieving LDL cholesterol targets
while also watching for changes in liver enzymes.

Statistical analysis
Results are presented as the medians and ranges for

quantitative data or as numbers and percentages for
qualitative data. The biological parameters obtained have
been analyzed using One Sample T Test and Paired Samples
T Test. Data was processed using SPSS and Microsoft Excel.
P <0.05 was retained for statistical significance.

Results and discussions
Hypolipemiant treatment was associated with the

improvement of lipid profile in all patients with dyslipidemia
and NAFLD. Regarding the lipid profile, total cholesterol
(214.15 ± 34.63mg/dL versus 161.80 ± 34.28 mg/dL,
p<0.0001),  LDL cholesterol (143.76 ± 36.35 mg/dL versus
100.21 ± 36.26 mg/dL, p <0.0001) and triglycerides
(163.00 ± 87.77 mg/dL versus 120.60 ± 72.42 mg/dL,
p<0.0001) were significantly reduced at the 6 months
follow-up, while high-density lipoprotein (HDL) cholesterol
(44.63 ± 20.50 mg/dL versus 45.61 ± 20.36 mg/dL,
p=0.52) was not significantly altered at the second
evaluation (fig. 1).

Statin treatment significantly improved alanine amino-
transferase (ALT) whereas aspartate aminotransferase
(AST) was not significantly reduced between baseline and
follow-up (fig. 2).

26 patients (17.8%) achieved LDL-c target, having a <70
mg/dL after 6 months of atorvastatin treatment (fig, b3).

105 pacients presented normal triglycerides values after
6 months treatment. Improvement in serum triglycerides
was observed in 35 of patients (25%).

29 patients (19.4%) presented uncontrolled blood
pressure in spite of receiving antihypertensive treatment.
Mean blood pressure was 126.00 ± 20.70/77.71 ± 12.20
mmHg. The mean ejection fraction was 47%.

The prevalence of type 2 diabetes and metabolic
syndrome in the studied population was 74% and 83%,
respectively.

No correlation was found between lipid profile
components and blood pressure or the ejection fraction.

In this study, short-term atorvastatin therapy appears to
be a safe and effective treatment tool for patients with
NAFLD. Therefore, avoiding treatment in order to prevent
liver damage is not justified. Patients with NAFLD do not
present a higher risk for serious liver injury caused by
statins, so they can be used to treat dyslipidemia in patients
with NAFLD [6].  A recent review that included 12 trials
regarding statin therapy in patients with NAFLD has shown
that no study reported elevated liver enzymes caused by

Fig. 2. Aspartate Aminotransferase (AST) was not significantly
modified between baseline AST1 27.33 ± 18.28 U/L and follow-up
AST2 27.46 ± 17.26 U/L, p=0.85. Alanine Aminotransferase (ALT),
was significantly reduced at the 6 months follow-up ALT1 33.58 ±

32.04 U/L versus ALT2 30.89 ± 19.99 U/L (p=0.038).

Fig. 3. Number of patients achieving or not achieving low-density
lipoprotein cholesterol (LDL c) target of <70mg/dL according ESC

Guidelines for very high cardiovascular risk

Fig. 1. Total cholesterol (TC1), low-density lipoprotein cholesterol
(LDL1), triglycerides (TG1) and high-density lipoprotein

cholesterol (HDL1) before statin treatment and at the 6 months
follow- up (TC2, LDL2, TG2, HDL2). TC1, LDL1 and TG1 were

significantly reduced during treatment (p<0.0001)
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statin treatment, with some of them showing improved
transaminase levels [10].

Lowering cholesterol level in dyslipidemic patients with
very high cardiovascular risk  reduces the incidence of both
cardiovascular morbidity and mortality. Beside the
hypolipemiant effect, statins have beneficial effects on
endothelial function, enhance the stability of
atherosclerotic plaques and play an anti-inflammatory and
anti-proliferative role [11].

This prospective study found that a low percentage
(17.8%) of patients reach LDL cholesterol targets. Achieving
a LDL cholesterol level of <70mg/dL, according to ESC/
EAS Guidelines for management of dyslipidemias, is
difficult and requires a longer treatment period [9].  More
aggressive treatment of dyslipidemia is needed in very high
risk patients by titrating to higher doses. Independent of
other metabolic comorbidities, cardiovascular
mortality seems to be the most important cause of death
in patients with NAFLD. Therefore, aggressive reduction of
CVD risk factors should be taken into account in all patients.
Studies report a higher portion of patients achieving LDL
cholesterol goals in low and moderate risk groups, while a
much lower portion reach the target in high and very high
risk groups [12-14].Another study also showed
improvement of liver enzymes in NAFLD patients with
hyperlipidemia treated with statins, particularly
atorvastatin [15].

Association between ultrasound-based grading of the
severity of NAFLD and abnormal cardiometabolic profile
has been found. The Framingham Risk Score is correlated
with the ultrasound based severity of NAFLD. Using
sonography to identify patients with NAFLD may help
prevent cardiovascular events, allowing patients to benefit
from appropriate therapies earlier [16].

Lifestyle changes improve aminotransferases serum
levels and lower the risk of CVD, while hypolipemiant
treatment is indicated for patients with dyslipidemia who
did not respond adequately to diet and exercise therapy. In
patients with very high cardiovascular risk statin treatment
is indicated in association with lifestyle changes, for
achieving LDL cholesterol targets but also for its pleiotropic
effects.

It is important to understand the clinical relevance of
NAFLD in patients with or without high cardiovascular risk,
to use all diagnostic tools and administer treatment
according to the most recent guidelines in order to prevent
hepatic and extra-hepatic complications [17,18]. A recent
review highlights that since patients with elevated
cardiovascular risk require statin treatment, it would be
advisable to select a specific statin that provides liver as
well as cardiovascular risk reduction [19]. Other studies
suggest that proprotein convertase subtilisin kexin type-9
inhibitors ameliorates NAFLD, while the association of
antioxidant vitamins C and E with statin therapy in men
does not bring any additional benefits [20,21].

Conclusions
In our study liver function was not negatively affected

by low statin doses; on the contrary, improvement of ALT
serum levels has been observed. Adding small doses of
statins seems safe, but reaching LDL targets for patients
with very high cardiovascular risk requires long treatment
periods.

This study’s limitations include the small sample size
and the fact that NAFLD was assessed by ultrasonography
and not by magnetic resonance spectroscopy or
histologically by liver biopsy. Controlled trials are needed to
further investigate the impact of NAFLD on outcomes of
liver disease and CVD.
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