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Abstract

Background: Non-alcoholic fatty liver (NAFLD) is an important cause of chronic liver disease of worldwide
distribution. Its prevalence is rapidly increasing in developing countries. In the Kingdom of Saudi Arabia, primary
or secondary NAFLD is frequently encountered given that obesity and diabetes mellitus are prevalent.

Objectives: The current study assessed the frequency, clinical patterns, status of liver function and lipid profile in
patients with NAFLD.

Patients and Methods: This observational cross sectional study enrolled patients attending Salman Bin Abdul Aziz
University Hospital, Kharj between October, 2012 and December 2014. All patients were invited to complete a
structured closed ended dichotomous questionnaire about risk factors of NAFLD. Physical examination, BMI, liver
function tests, lipid profile, HOMA-IR, abdominal ultrasound were also performed in all patients. The NAFLD
Liver Fat Score and presence of steatosis were used for predicting the NAFLD. The NAFLD fibrosis score was used
for staging the NAFLD related fibrosis.

Results: Patients with NAFLD constituted 32% of total patients presenting to SAU university hospital. Viral
hepatitis, drug-induced liver injury, autoimmune hepatitis, hemochromatosis, and Wilson's disease were excluded in
these patients. NAFLD was greatly associated with 38% obese and 41% diabetic patients. Furthermore, 21%
patients were also diagnosed with primary NAFLD. Various grades of steatosis were observed in ultrasound which
is predominantly found in primary NAFLD. Additionally, patients with primary NAFLD have more elevated lipid
profiles, HOMA-IR and liver enzymes. It’s worth noting that the NAFLD fibrosis scores are way high in patients
with primary NAFLD compared to secondary NAFLD. Conclusion: NAFLD is the most frequent chronic disease
among patients attending liver clinic in Salman Bin Abdul Aziz University Hospital. Diabetes, obesity, and
unexplained abnormal liver function tests are the striking features of the patients where NAFLD should be
suspected. Consistent monitoring of the progression of NAFLD is an essential component for predicting fibrosis in
these patients in due course of treatment.

INTRODUCTION
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Non-alcoholic fatty liver disease (NAFLD) is one of the most common liver diseases * in developed
countries; about 20-50% of the total populations are suffering from this condition. ? Diagnosis of this abnormal liver
condition is chiefly based on the presence of hepatic steatosis, which can be assessed either by imaging or by
histology and absence of secondary fat accumulation either due to alcohol consumption or due to genetic/ hereditary
disorders®. The important risk factors associated with this disease are obesity, diabetes mellitus, and dyslipidemia. *
NAFLD includes simple steatosis, steatohepatitis that may evolve in cirrhosis of 20-25% affected subjects >°.

NAFLD is characterized by the excessive accumulation of various lipids where hepatocytes are occupied
by triglycerides . Triglycerides constitute the majority of lipids stored in the livers of NAFLD patients where
alterations of triglycerides mediated pathways have been demonstrated. ® Steatosis develops when the rate of FA
(fatty acid) input (uptake and synthesis with subsequent esterification to triglycerides) is greater than the rate of FA
output (oxidation and secretion). Therefore, the amount of triglycerides present in hepatocytes represents a complex
interaction among hepatic fatty acid uptake, derived from plasma free fatty acid (FFA) released from hydrolysis of
adipose tissues, triglycerides, and FFA released from hydrolysis of circulating triglycerides, de novo fatty acid
synthesis, fatty acid oxidation and fatty acid export. Therefore, triglycerides and FFAs play a critical role in
steatosis. >

Obesity and diabetes mellitus represent one of the major public health problems in the Kingdom of Saudi
Arabia. In a national survey, it was found that 30% Saudis are obese (body mass index >30 kg/m?). ** Since most
NAFLD cases are associated with obesity, another study on the same population showed that the prevalence of
NAFLD reaches up to 10%. *2. Therefore, in the present study we have investigated the patterns of NAFLD and the
lipid profile among Saudi patients.

PATIENTS AND METHODS

The study included patients with confirmed NAFLD (105 women and 127 men) with age range 29 to 55
years (mean £ SD, 41.88+7.64 in addition 26 healthy controls ranging in age from 29 to 55 years (mean * SD,
40.56+9.13; 9 women, 17 men). The study was conducted between December, 2012 and September 2013 in Salman
Bin Abdul Aziz University Hospital, Al Kharj, KSA. Prior to the enrolment in the study all patients were given
informed consent form to read and understand the steps involved in the study also make aware of their role and
responsibility in it. The study protocol conformed to the ethical guidelines of the 1975 declaration of Helsinki and
was approved by the ethics committee of Salman Bin Abdul Aziz University Hospital.

Determination of eligibility was based on medical history, physical examination, standard tests and
procedures performed during the screening visit. For the diagnoses of NAFLD, and to rule out other possible liver
diseases, both the NAFLD group and the HC were evaluated by abdominal ultrasonography (US), clinical and
laboratory findings. The time interval between US and the laboratory study was less than 1 week. Apart from
vitamin B12, the other liver enzymes such as aspartate aminotransferase, alanine aminotransferase (ALT), and
alkaline phosphatase, as well as the total cholesterol, triglycerides, serum lipoproteins, glucose, folic acid and
hepatitis markers, were also evaluated. In addition, body mass index (calculated as weight in kilograms divided by
the square of the height in meters) and the waist circumference (measured with a tape measure just above the
umbilicus) were calculated.

Inclusion criteria for the NAFLD patients which were opted: (1) age > 18 years, (2) bright liver on
ultrasound imaging and elevated liver function tests for at least 6 months before enrollment and (3) patient's consent
for liver biopsy. Age, gender, and body mass index (BMI)-matched individuals were recruited for control group.
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BMI was calculated by the formula body weight (kg)/height® (in meter). Inclusion criteria for the controls were (1)
age > 18 years and (2) normal liver ultrasound imaging and normal liver function tests. Exclusion criteria for both
NAFLD patients and controls were (1) ethanol consumption more than 20 g/day (2) liver cirrhasis, (3) other liver
diseases (viral hepatitis, autoimmune hepatitis, primary sclerosing cholangitis, primary biliary cirrhosis and overlap
syndromes, drug-induced liver disease, haemochromatosis, Wilson's disease, al-antitrypsin deficiency), (4) type |
diabetes mellitus, (5) pancreatitis, (6) uncontrolled hypothyroidism or hyperthyroidism, (7) adrenal insufficiency, (8)
renal failure, (9) thrombotic disorders, (10) cancer, (11) pregnancy.

Serum aspartate transaminase (AST), alanine transaminase (ALT), gamma-glutamyl transferase (GGT),
total cholesterol, triglycerides, high-density lipoprotein cholesterol (HDL-C) and glucose were measured within 1 h
after blood was drawn, with standard methods using an automated analyzer (Olympus AU2700; Olympus, Hamburg,
Germany). Low-density lipoprotein cholesterol (LDL-C) was calculated by the Friedewald formula.

Blood glucose was measured by enzymatic photometric test which aimed at determining blood glucose
after enzymatic oxidation by glucose oxidase. The colorimetric indicator is quinoneimine, which is generated from
4-aminoantipyrine and phenol, under the catalytic action of peroxidase (Trender's reaction).

HOMA-IR; homeostatic model is a method used to quantify insulin resistance and B-cell function.The
approximate equation for IR used a fasting plasma sample and was derived by the use of insulin-glucose products
divided by a constant.

fasting glucose(mg/ dl)x fasting insulin (uU /L)
405

HOMA-IR=

All patients had abdominal ultrasound examination.

RESULTS

The objectives of the present study were to investigate the clinical patterns and lipid profile in Saudi
patients with NAFLD. This study was conducted on 126 patients with NAFLD. In addition to this, 26 control
patients without NAFLD. No significant difference was observed between patients and control subjects in regards
with their age and blood picture. However, the patients and control subjects differed in gender, BMI, comorbid
conditions, liver functions and lipid profile. The patient’s demographics are shown in Table 1.

Table 1: Demographics of patients and controls
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Comparing the biochemical profile in patients with and without NAFLD should a significant different in cholesterol,

triglycerides, ALST, AST and glucose levels. (Table 2).

Table 2: Lipid profile, blood sugar and liver functions in patients and controls:

Parameter NAFLD Patients Control P value
(n=126) (n=26)

Cholesterol (mmol/L) 7.60+1.13 6.15+2.08 0.032*

Triglycerides (mmol/L) | 3.16+1.16 2.00+0.88 0.02*

FBS 125.2+18.1 97.4+16.3 0.032*

(80-110mg/dl)

HOMA IR

<2 12% 73%

2-4 53% 23%

>4 35% 2%

ALT (IU/L) 85.02+48.74 31.12+10.13 0.0001*

AST (IU/L) 77.47+£49.97 29.04+13.16 0.0001*

A positive significant correlation was detected between triglyceride level and the degree of steatosis as shown in

figure 1

Figure 1: Correlation between triglyceride levels and degree of steatosis detected by ultrasound.

Parameter NAFLD Patients Control P value
(n=126) (n=26)
Age 41.88+7.64 40.56+9.13 0.4048
Sex
Male : female 76:50 17:9 0.0387*
Body mass index 31.45£2.23 25.46+2.21 0.002*
Hemoglobin (gm/dl) 12.84+1.42 13.08+1.47 0.4147
Red blood cells 3.98+0.83 4.00£0.89 0.9014
White blood cells 8556'281197%)13\/\/.iiasriouﬁ%%‘ﬂ?iyz'sd' 0.3283 177
Platelet 181.73+21.91 182.50+21.06 0.8652
Diabetes mellitus 64 (50.79) 4(15.3%) 0.021*
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4.0

3.5 R=0.84, P<0.001

No < 30 30-60% >60% >80%

Steatosis

Analyzing the clinical and laboratory characteristics of patients showed that high BMI, blood sugar, cholesterol and
triglycerides are important predictors of NAFLD.

Table (3): Association of baseline predictors and sustained virologic response (SVR) in the 2 studied groups
(after adjusting for baseline measurements)

Parameters Patient with NAFLD Patients with no NAFLD
(Steatosis < 30%0) (Steatosis > 30%0)

(95% CI) (95% CI)

Baseline Age [per decade, (older (0.18, 2.59) (0.01, 1.86)
versus younger)]

Baseline BMI [per kg/m?, higher | 0. (0.64, 1.53) . . (0.50, 1.65)
versus lower]

Female . (0.013, 1.55) . (0.01, 1.77)

Diabetes (present versus not | 1. 1.24-2.0 . . (0.09, 4.55)
present)

Triglycerides (>3mmol vs | 6. 9.8-323.2 < 0.0001 . 11.3-273.2
<3mmo)
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Cholesterol  (>6 mmol vs <6 | 3.43 (0.03,383.2) <0.0001 0.0371 | (0.03, 6.7) 0.031
mmol)

HOMA IR

>4 411 1.3-9.76 < 0.0001 0.314 (1.7-11.9) 0.026
Steatosis <30 4.8 0.9-17.4 0.002 5.2 1-21.4 0.004
Baseline ALT [per 10 U/L (higher | 0.95 (0.79, 1.15) 0.62 0.12 (0.55, 1.21) 0.032
versus lower)]

BMI, body mass index; ALT, alanine aminotransferase; HCV, hepatitis C virus; RVR, rapid virologic response; EVR, early
virologic response; OR, odds ratio, Cl, confidence interval. *

Figure 2: Cholesterol Level in NAFLD Patients and Control
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*The cholesterol levels significantly differ between the two groups.

DISCUSSION
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The characteristic features of NAFLD have not been adequately studies in Saudi Arabia. In the present
study, we found that NAFLD was closely associated with obesity and diabetes mellitus. Diabetes and NAFLD often
coexist, and there is evidence to suggest that diabetes can have a significant adverse effect on patients with NAFLD,
leading to increased complications and premature mortality.®> The liver plays a unique role in controlling
carbohydrate metabolism by maintaining glucose concentration in a normal range, expressing a number of enzymes
that are alternatively turned on or off depending on whether blood glucose levels are either rising or falling. In the
post absorptive state 75% of total glucose disposal occurs in insulin- dependent tissues, approximately 50% in the
brain and 25% in the splanchnic area including the liver. glucose utilization, which averages approximately
2mg/kg/min. Gluconeogenesis accounts for a substantial fraction (64%) of total glucose production even during the
first 22 hours of a fast in humans. ***

In Western countries, NAFLD is the most common liver disease and is a major cause for liver
transplantation with a prevalence of 20-30%. In Asia-Pacific regions, the prevalence of NAFLD ranges from 5 to
30%."Y". In KSA, AL-Hamoudi et al, 2012 reported that the NAFLD prevalence rates range of 7-10% among
Saudis .»’

In our study, we found that NAFLD was more frequent in males than females. Our findings are in
agreement with the study Kopley et al, 2011*®, We have observed abnormal values of serum ALT levels in all
patients compared to controls with an independent association between higher ALT levels and high cholesterol and
triglyceride levels as well as blood sugar levels. A correlation was established between triglyceride levels and
fasting and post-prandial sugar values. Younossi el al 2011 showed in community-based cross-sectional and case-
controlled studies that ALT levels were independently related to blood sugar levels in patients with NAFLD.*

In conclusion in this study we have shown that there is a strong correlation between obesity, high glucose
level and NAFLD. Additionally, NAFLD is the most frequent chronic disease among patients attending the liver
clinic/ dept. of gastroenterology in the King Salman Bin Abdul Aziz University Hospital Al-Kherj Extreme caution
should be taken while treating obese/diabetic patient for probable liver disease including fibrosis.
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