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Background: Non-alcoholic fatty liver disease shares many features of metabolic
syndrome and its presence could signify a substantial cardiovascular risk.

Aim: This study is an attempt to investigate the association of non-alcoholic fatty liver
disease with carotid intima-media thickness and plaque as surrogate measures of increased
cardiovascular risk.

Methods: Carotid atherosclerosis and cardiovascular risk factors were assessed in 52
patients with an ultrasound diagnosis of NAFLD and 50 age and sex matched controls
attending the MGE OPD, MMC & RGGGHS, Chennai from February 2017 to January
2018 were prospectively evaluated. Anthropometric factors like waist circumference and
blood pressure was measured, fasting serum samples were analyzed for glucose,
triglyceride, cholesterol and its fractions, alanine and aspartate transaminase. Liver
ultrasonographic scanning was used for assessing fatty liver. Carotid atherosclerosis was
assessed by B-mode ultrasonography of common carotid artery and internal carotid artery
and the relation between the two was observed. The maximum CIMT (MCIMT) was
measured and the average measurement was used. The metabolic syndrome and its traits
were significantly (P<0.005) more frequent in NAFLD patients than in control subjects.
Patients with NAFLD showed more carotid atherosclerosis than controls, with mean
intima-media thickness (IMT) of 0.85+0.30 mm and 0.48+0.17 mm (P<0.0001) and plaque
prevalence of 62% and 28% (P=0.020), respectively.

Results: The level of carotid intima-medial thickness was more in cases than in controls
which was statistically significant.

Conclusion: Patients with NAFLD show a cluster of risk factors of the metabolic
syndrome and advanced carotid atherosclerosis. NAFLD appears to be a feature of the
metabolic syndrome, and its detection on abdominal ultrasound should alert to the
existence of an increased cardiovascular risk.

Copyright©2019 Shubha Immaneni et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Mortality associated with NAFLD, 10-15 years after its
diagnosis, is about 10-12%, and is significantly higher in

Nonalcoholic fatty liver disease (NAFLD) is a highly prevalent
condition characterized by fatty infiltration of liver cells
resembling that of alcohol-induced liver injury but occurring in
patients who do not abuse alcohol.' The spectrum of NAFLD
ranges from fatty liver alone to steatohepatitis, which is
histologically similar to alcoholic hepatitis and may progress
to end-stage liver disease.* NAFLD is also now believed to be
an integral part of metabolic syndrome which comprises a
cluster of abnormalities such as abdominal obesity,
atherogenic dyslipidemia, hypertension, elevated plasma
glucose, and a prothrombotic and a proinflammatory state that
greatly increases individual’s probability of developing
atherosclerotic cardiovascular disease (CVD) and Type 2
diabetes mellitus.””

*Corresponding author: Murali Ramamoorthy
Institute of Medical Gastroenterology Madras Medical College
Chennai

patients with the more advanced stages of this condition. In
this same period of time, the risk of progression to cirrhosis is
5-10%, and 1-2% to hepatocellular carcinoma.® Increasing
number of studies have shown that the higher mortality rate
among NAFLD patients in comparison to the general
population is chiefly due to concomitant cardiovascular
disease (CVD) than does the progression of the liver disorder.”
""The strong association between NAFLD and Metabolic
syndrome may explain the high cardiovascular mortality
observed in NAFLD patients."* Furthermore, accumulating
evidence suggests that NAFLD is by itself a risk factor for
coronary artery disease independently of established risk
factors."”"

Increased carotid artery intima-medial thickness (CIMT) is
considered a surrogate marker of early generalized
atherosclerosis and subclinical CVD.'® Targher er al.”
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reported in a prospective nested case—control study that
NAFLD is a strong predictor of future cardiovascular events
among Type 2 diabetes mellitus. Targher ef al. in another
study also showed a correlation between higher CIMT and
severity of liver disease assessed by histological grades.'® In
this case— control study, we investigated the association of
NAFLD with carotid intima-media thickness (IMT) and plaque
as surrogate measures of increased cardiovascular risk.'®

MATERIALS AND METHODS

The study was conducted in the Institute of Medical
Gastroenterology Rajiv Gandhi Government General Hospital.
In a cross-sectional study, all consecutive patients >18 years
old with hepatomegaly detected on clinical and/or
ultrasonographic examination attending as OPD between from
February 2017 to January 2018 were enrolled. Exclusion
criteria included pregnancy or patients who were not willing to
participate. A written informed consent was taken from all the
participants and study protocol was approved by the
Institutional Ethics Committee. Detailed general examination
including anthropometric measurements and systemic
examination was done in all the cases and controls. Patients
with conditions likely to alter serum aminotransferase levels
like wviral, autoimmune or toxic hepatic diseases, use of
hepatotoxic drugs within six months, patients who had
undergone gastrointestinal surgery, known patients with
biliary obstruction, primary biliary cirrhosis and pregnancy
were excluded from the study. Complete haemogram,
erythrocyte sedimentation rate, urine routine examination,
fasting blood sugar, post prandial blood sugar levels, blood
urea, serum creatinine, liver function tests, lipid profile,
HbsAg, Anti HCV by ELISA, HIV, ECG, Ultrasound
examination of abdomen and carotid Doppler were done in all.

Ultrasonography

Ultrasonography was performed using a high-resolution
B-mode scanner of with a 3.5 MHz convex-array probe.
NAFLD was diagnosed if atleast two of the following three
features were present on ultrasonography:

1. Increased liver echogenicity with evident contrast
between kidney and liver

2. Blurring of vessels

3. Deep attenuation of the ultrasound signal.

The diagnosis of NAFLD was based on the presence of hepatic
steatosis as bright/echogenic liver on abdominal ultrasound
after exclusion of alcohol consumption, smoking, positive
hepatic markers of viral hepatitis, autoimmune hepatitis,
Wilson’s disease, hemochromatosis alpha-1 anti-trypsin
deficiency, and medications known to cause fatty liver.

NAFLD was diagnosed according to the criteria of the
American Gastroenterological Association (AGA): hepatic
steatosis confirmed by US and/or liver biopsy, exclusion of
other causes liver of disease (namely alcohol intake >30 g/day
for men and >20 g/day for women, markers of chronic B and C
hepatitis virus infections, auto-immune hepatic disorders,
Wilson disease, hemochromatosis, and alpha-1-antitripsin
deficiency), no history of prior gastric or jejunoileal bypass, no
exposure to hepatotoxins, and no use of any drug known to
cause hepatic steatosis during the last six months."’

Carotid Intima Medial Thickness

High resolution B mode ultrasonography of both the common
and internal carotid arteries was performed using 10 MHz
linear array transducer. The maximum CIMT (MCIMT) was
measured and the average measurement was used.”’ The
anterior and posterior walls of the common carotid arteries,
internal carotid arteries, and carotid bulbs were evaluated for
determination of presence of carotid plaque, defined as a focal
thickening > 1.2 mm of the intima-media complex, measured
from the media-adventitia interface to the intima—lumen
interface. The data obtained was subjected to standard
statistical analysis.

Metabolic Syndrome

The participants were assessed for metabolic syndrome (MetS)
as per ATP III guidelines. Metabolic syndrome was defined by
the presence of 3 or more of the following conditions:
abdominal obesity (waist circumference > 90 ¢cm in men and >
80 cm in women), hypertriglyceridemia (> 150 mg/dl), and
low high-density lipoprotein (HDL)-cholesterol level (<40
mg/dl in men and <50 mg/dl in females), hypertension
(systolic blood pressure > 130mmHg and diastolic > 85
mmHg) and fasting hyperglycemia (= 100 mg/dl). The waist
circumference was measured at the highest point of the
iliaccrest at minimal respiration to the nearest 0.1 cm. Three
readings of systolic and diastolic blood pressure were obtained
from each participant and the average of the last two
measurements was used. The current use of antihypertensive
medication was also considered as an indication of high blood
pressure. Fasting blood samples of subjects were collected and
analyzed for sugar, triglycerides, cholesterol and its fractions

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) was
used to perform statistical analysis of the results. Independent
t-test was used to see a significant difference of means.
P value (<0.05) was considered statistically significant.

RESULTS

52 patients with NAFLD were compared with 50 age, sex and
BMI matched controls (Table 2). The patients with NAFLD
had significantly higher waist circumference, diastolic blood
pressure, higher levels of fasting blood sugar levels and
trigylcerides. They also had significantly higher CIMT than
controls. intima-media thickness (IMT) of 0.85+0.30 mm and
0.48+0.17 mm (P<0.0001) and plaque prevalence of 62% and
28% (P=0.020), respectively (Table 1). Atheromatous carotid
plaque was defined as CIMT values > 1.2 mm.*' The
metabolic syndrome and its traits were significantly more
frequent in NAFLD patients than in control subjects. We
observed 27% prevalence of metabolic syndrome in patients
with NAFLD as compared to 4% in controls.

Table 1 CIMT and Carotid plaque in patients with NAFLD
and controls

Variables Patients with NAFLD (n=52) C(‘I’l‘;tsr(‘)’)'s p value
CIMT (mm) 0.85+0.30 0.480.17  <0.0001
Car‘“é‘;};laq“ 28 (54) 11 (22) <0.02
NAFLD: Nonalcoholic fatty liver disease, CIMT: Carotid intima media
thickness
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Table 2 Comparison of clinical and biochemical
characteristics in patients with NAFLD and controls

Variables Patients with NAFLD Controls p value
(n=52) (n=50)
Age (years) 46.58+7.86 47.1248.56 0.13
Male sex n (%) 28 (54) 27 (52) 0.58
BMI (kg/m?) 27.12+£3.54 26.87+3.82 0.47
Waist circumference 95+6 87+5.1 0.04
Diastolic Blood 38+14 79481 001
pressure
Fasting blood sugar 116+21 86+16 0.01
Triglyceride 158+43.2 108+21 0.001
HDL Cholesterol 44+7.2 52.43+8.8 0.05
Metabolic syndrome 14 (27%) 2(4%) 0.001
Alanine transaminase 44+12 2448 0.01
Aspartate 42496 22461 0.03
transaminase
Data are expressed in mean+SD or n (%). NAFLD: Nonalcoholic fatty liver
disease

HDL: High-density lipoprotein, BMI: Body mass index

DISCUSSION

Nonalcoholic steatohepatitis emerged from an anecdotal
disease which was first described by Ludwig et al.** in 1980 to
the most common cause of incident chronic liver disease at the
end of the current decade. Although the world-wide prevalence
of NAFLD has not yet been determined, it is 10-24% in
common population and 57.5% in obese individuals. The
prevalence of NAFLD in the general population has been
reported by Mohan et al.”® as 22% in normal glucose tolerance
to 55% in patients with Type 2 diabetes. Increasing recognition
of the importance of NAFLD and its strong relationship with
the metabolic syndrome has stimulated an interest in the
possible role of NAFLD in the development of CVD.*

Mean age of NAFLD patients in a study by Bacon et al was 47
years.” Ludwig et al* similarly noted mean patients age of 54
years. In various other studies mean age varied between 47 and
54 years. In our study, maximum numbers of subjects were in
5th decade. The age range of patients was from 18-72 years
and the mean age was 46.58+7.86 years. In a study Brea et
al® found that metabolic syndrome and all its individual
traits, including elevated C-reactive protein, were significantly
(P < 0.005) more frequent in NAFLD patients than in control
subjects. Patients with NAFLD showed more carotid
atherosclerosis than controls. Similarly Assay N et al,
concluded that patients with NAFLD, even without metabolic
syndrome were at higher risk for atherosclerosis and
assessment of NAFLD may be helpful for cardiovascular risk
stratification.”’

As shown in recent reports from different populations, %%

adults with metabolic syndrome are at consistently increased
risk for cardiovascular and all-cause mortality. Carotid plaque
incidence, a measure of advanced atherosclerosis, was
independently associated with patients with NAFLD in our
study. Likewise, an increased incidence and progression of
carotid plaque in subjects with Metabolic Syndrome has been
reported recently from the prospective Bruneck Study.*® Thus,
the close association of NAFLD with Metabolic syndrome
might explain the high cardiovascularmortality observed in
NAFLD.’

CONCLUSION

NAFLD is a hepatic manifestation of metabolic syndrome.
NAFLD has a significant association with carotid
atherosclerosis and hence with coronary atherosclerosis.

NAFLD without other cardiovascular risk factors may be
associated with increased CIMT and increased risk of
cardiovascular events in patients with incidentally diagnosed
fatty liver on abdominal ultrasonography. Hence all patients
with  NAFLD should be screened for CIMT. Lifestyle
measures should be encouraged in all patients and
pharmacological treatments reserved for advanced cases.
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