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Abstract

Background: Metabolic syndrome describes the co-occurrence of central adiposity, hyperglycemia,
hypertension, lipid abnormalities and other metabolic changes that increase risk of cardiovascular,
cerebrovascular, renal diseases. Non-alcoholic fatty liver disease (NAFLD) is associated with a substantial
increased risk of cardiovascular disease (CVD), which is partly related to low HDL-C level. This multi-
system condition has adverse effects on many organs, the liver being one of them. Non-alcoholic fatty liver
disease appears to be the hepatic manifestation of metabolic syndrome, and is increasingly recognized as a
major contributor to the burden of chronic liver disease world-wide.

Obijective: To find out the Association of Low HDL of NAFLD Patients With or Without Metabolic Syndrome.

Materials and Methods: This is a cross sectional descriptive study which was conducted in the Department
of Medicine, Rajshahi Medical College Hospital, Rajshahi, Bangladesh.250 patients age above 20 years
nonalcoholic both male and female were included for the study. All patients were interviewed by structured
questionnaire. Statistical analysis was carried out by using the Statistical Package for the Social Sciences
(SPSS) software version 23.0 for windows (SPSS Inc, Chicago, Illinois, USA).

Results: Among 250 respondents a total of 67(26.8%) cases were diagnosed as metabolic syndrome and out
of the 67 metabolic syndrome patients 23(34.33%) were male and 44(65.67%) were female. Out of the 23
male metabolic syndrome patients 9(39.13%) were diagnosed as NAFLD and out of the 44 female metabolic
syndrome patients 16(36.36%) were diagnosed as NAFLD. Out of the 53 NAFLD patient’s 25 patients were
presented with metabolic syndrome and 28 patients were without metabolic syndrome. Patients of NAFLD
with metabolic syndrome presented with low HDL in 16(64%) cases. The difference was significant for high-
density lipoprotein and waist circumference (p<0.05) between metabolic syndrome and non-metabolic
syndrome patients.

Conclusion: From the study, it can be concluded that the proportion of NAFLD significantly higher in
metabolic syndrome patients compare to non-metabolic syndrome patients and metabolic syndrome is higher
in female compare to male. The results of this study indicate that central obesity and dyslipidemia, with low
HDL cholesterol, are important associates of NAFLD in patients.
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1. INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is
the most prevalent liver disease. Non-alcoholic
fatty liver disease (NAFLD) refers to a spectrum
of liver damage ranging from simple steatosis to
Non-alcoholic steatohepatitis (NASH),
advanced fibrosis and cirrhosis [1]. There are
other factors and conditions that can lead to
fatty liver such as lipodystrophy, Wilson’s
disease, primary mitochondrial disease, bariatric
surgery, parenteral nutrition, medication
(amiodarone, methotrexate, tamoxifen), toxins.
The incidence of NAFLD varies on the
geographic area and the diagnostic method. In
Europe, the NAFLD incidence in the general
population is 20-30% and in the USA is 27-38%
[2, 3]. Prevalence in the Middle East, Japan, and
China is almost the same as the Western world,
with a prevalence rate of 15-30%. In Asian
countries, the prevalence of NAFLD varies in
different regions. However, in the Indian
subcontinent, prevalence of NAFLD is recorded
to be 16-32% in wurban population and
approximately 9-16% in rural areas [3,5 6].
Bangladesh is also experiencing an increasing
trend of NAFLD due to changing dietary
patterns and sedentary lifestyles [5, 7]. The
World Health Organization (WHQO) has been
documented in May 2014 stating that 2.82% of
total deaths in Bangladesh are due to liver
diseases. It is the eighth most common cause of
death in Bangladesh, and the age-adjusted death
rate is 19.26 per 100 000 populations [8, 9, 10].
Chronic liver diseases (CLDs) are responsible
for 37-69% of liver diseases in Bangladesh, and
NAFLD is a significant contributor to the
burden of chronic liver diseases. However, data
on the burden of NAFLD are very limited in
Bangladesh. The few studies that have been
conducted included hospitalized patients [11,
12], and little information is available on the
community-based estimation of NAFLD burden.
In low-income countries like Bangladesh,
hospital-based  prevalence estimates may
underestimate the true burden of disease as
many patients with NAFLD may never seek

medical care as a result of being asymptomatic,
having limited access to healthcare services, and
being in fear of significant economic burden
[13]. Metabolic Syndrome is a set of metabolic
and cardiovascular risk. According to the NCEP
ATP Il definition, Metabolic Syndrome is
present if three or more of the following five
criteria are met : abdominal obesity (waist
circumference increased for the Europeans > 94
cm in men and > 80 cm in women; for the
Americans > 102 cm in men and 88 cm in
women, for south Asian men> 90 cm and
women>80cm), elevated triglycerides > 150
mg/dl or treatment for hypertriglyceridemia, low
HDL cholesterol <40 mg/ dl for women or
<50mg/dl for men or treatment for low HDL
cholesterol, hypertension > 130/85 mm Hg or
treated hypertension, high fasting plasma
glucose > 100 mg/dl or treatment for
hyperglycemia [14,15,16].Over 90% of patients
with NAFLD have at least one component of the
Metabolic Syndrome and the complete diagnosis
of Metabolic Syndrome is present at 55-65% of
the patients with liver disease [1]. The weighted
pooled prevalence of metabolic syndrome
regardless of gender and criteria used to define
metabolic syndrome was 20% with high
heterogeneity observed. Weighted pooled
prevalence of metabolic syndrome is higher in
female (32%) compared to male (25%) though
not statistically significant (P=0.434). Risk
factors for the development of Metabolic
syndrome and NAFLD include: Increasing age -
around 44% of the US population above the age
of 50 years have MS, possibly due to weight
gain, reduced physical activity & hormonal
effects. Obesity-increased waist circumference
and central adiposity is strongly linked with
metabolic syndrome, with an increase of 1 cm in
waist circumference increasing the risk of
metabolic syndrome by around 7.4%. Physical
inactivity is a potent predictor of cardiovascular
mortality and morbidity, probably mediated via
central adiposity, reduced high density
lipoprotein (HDL) cholesterol levels and
hypertension.

Operational Definitions: Definition of metabolic syndrome (According To ATP Ill Criteria)

Glucose

>5.6mmol/L (>100mg/dL) or drug treatment for elevated glucose

Blood Pressure

>130/85 mmHg or drug treatment for elevated blood pressure

Triglycerides

>1.7mmol/l (=150mg/dL) or specific treatment for this

High Density Lipoprotein
(HDL) Cholesterol

Men:1.03mmol/L (<40mg/dL) Women: 1.29mmol/L (<50mg/dL)

Obesity

Abdominal Waist Circumference -population specific:
European men: > 102cm (>40”) European women >88cm (=34.5) South
Asian men: >90cm (=35) South Asian women: >80cm (=31.5”)
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2. MATERIALS AND METHODS

Study Design: Cross sectional descriptive

study.

Study Place: Department of Medicine, Rajshahi
Medical College Hospital, Rajshahi,
Bangladesh.

Study Period: From July 2017 to June 2019.

Study population: Study was conducted on
non-alcoholic patients in the age group of >20,
attending Medicine Department of Rajshahi
Medical College Hospital, Rajshahi,
Bangladesh.

Sampling Technique: Purposive sampling.
2.1.Inclusion Criteria

¢ Non-alcoholic patients.
o Age >20 years

e Both  metabolic and
syndrome patients.

e Adult male and female patients equal in
number.

non-metabolic

2.2.Exclusion Criteria

e Alcoholic patients.

e Drug causing obesity (Antipsychotics,
Antidepressant, Anticonvulsants)

e Disease causing obesity (Hypothyroidism,
Cushing’s syndrome, PCOS)

e Age <20 year
2.3. Determination of Sample Size

According to this formula the estimated final
sample size was 246

2.4.Data Analysis

Data were entered in duplicate into a SPSS and
analyzed using SPSS software, version 23.0.
Analyses of data consistency were initially
conducted, followed by descriptive analyses.
The associations of the outcome “NAFLD” with
the “MS” exposure and other explanatory
variables were tested using the chi-squared test
and linear association, and prevalence ratios
with their respective 95% confidence intervals
(95% CI) was calculated. The data collected was
presented in the form of percentages,
frequencies and figures such as tables, charts
and graphs. Statistical comparisons were made
using unpaired student t-test for 2 independent
variables. A P value of less than .05 was
considered to be statistically significant.

3. RESULTS

Among 250 respondents a total of 67(26.8%)
cases were diagnosed as metabolic syndrome
and out of the 67 metabolic syndrome patients
23(34.33%) were male and 44(65.67%) were
female. Out of the 23 male metabolic syndrome
patients 9(39.13%) were diagnosed as NAFLD
and out of the 44 female metabolic syndrome
patients 16(36.36%) were diagnosed as NAFLD.
Out of the 53 NAFLD patient’s 25 patients were
presented with metabolic syndrome and 28
patients were without metabolic syndrome.
Patients of NAFLD with metabolic syndrome
presented with low HDL in 16(64%) cases. The
difference was significant for high-density
lipoprotein and waist circumference (p<0.05)
between metabolic syndrome and non-metabolic
syndrome patients.

Tablel: Distribution of patients according to their clinical and biochemical profiles (n=250)

Variable Meanz SD Odd Ratio
Age (in year) 45.70+7.22 1.20
Body mass index (kg/m2) 20.60+4.39 3.10
\Waist circumference (cm) A.22+7.44(Women) 2.10
82.87+6.25(Men) 2.12
Diastolic blood pressure (mm Hg) 78.87+6.25 3.1
Systolic blood pressure (mm Hg) 126.0+18.17 2.20
Fasting blood sugar (mg/dl) 124.17+62.62 1.12
Total cholesterol (mg/dl) 196.16+54.59 1.00
Serum triglycerides (mg/dl) 185.13+ 77.5 2.00
High density lipoprotein (mg/dl) 45.2349.13 2.10
Serum LDL (mg/dl) 125.43+27.44 3.60
/Alanine amino transferase (SGPT) (u/l) 65.33+49.02 1.30

[Table 1] shows that mean age of the patient
was 45.70+7.22 years. On physical examination
findings showed the mean BMI was 20.6+4.39
kg/m2, mean waist circumference was
74.22+7.44 cm. Mean diastolic blood pressure
(mm Hg) was 78.87+£6.25 and mean systolic

blood pressure (mm Hg) 126.0£18.17. The

mean

fasting blood

sugar
total cholesterol

124.17462.62 and mean
(mg/dl) was 196.16+54.59 and mean serum
triglycerides (mg/dl) were 185.13+77.5.
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Figurel: Socio-demographic characteristics of the study patients (n=250)

[Figure-1] shows that maximum number of
patients were in between 46-55 years of age and
mean was 53.70+7.22. Male female ratio was
1:1. Most of the patients (76.8%) were non-
smoker, 90.8% patient were Muslim, 91.2%
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patient were married, 64.4% patient had

monthly income >10000 -20000 taka, 29.6%
patient were farmer , 35.2% patient were
housewife and 23.6% were businessman, 45.2%
patient were graduate.
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Figure2: Bar diagram showing the age distribution of the study patients
Table2: Association of NAFLD with /without Metabolic Syndrome (n=250)

NAELD P_atients with Pe}tients without P_value
Metabolic syndrome (N=67) Metabolic syndrome (N=183)
Yes 25 (37.31%) 28 (15.30%) 011"
No 42 (62.69%) 155 (84.709%) '
Total 67 (100.0%) 183 (100.09%6)
P-value measured by Chi-square test, *significant

Analysis of the above table indicated that the
proportion of NAFLD significantly higher
(37.31%) in patients with MS compare to

normal patients without MS (15.30%) shows in
[Table-2].

Patients type
247
" 5269
1080 =731
50 153
patients with Patients without

Lletabiolic syndrordeletabolic syndrorne

(H=&T)

(=123

Figure3: Bar diagram showing the NAFLD patients relation to MS syndrome (n=250)
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Table3: Association of NAFLD with /without Metabolic Syndrome relation to sex (n=250)

Male (N=125) Female (N=125)
NAFLD With Metabolic Without Metabolic | With Metabolic |Without Metabolic
syndrome (n=23) syndrome (n=102) | syndrome (n=44) | syndrome (n=81)
Yes 9(39.13%) 16(15.69%) 16(36.36%) 12(14.81%)
No 14(60.87%) 86(84.31%) 28(63.64%) 69(85.19%)
Total 23 (100%) 102 (100%) 44(100%) 81(100%)
p-value 0.029° 0.178"™
P-value measured by Chi-square test, ns= not significant

Table-3 shows analysis of the above table male patients compare to non-metabolic

indicated that the proportion of NAFLD
significantly higher in metabolic syndrome in

Table4: Association of Low HDL of NAFLD patients

syndrome and no significant difference of
NAFLD with or without MS in female patients.

with/without Metabolic Syndrome (n=53)

HDL (M <40mg/ | NAFLD with Metabolic | NAFLD without Metabolic Total P-value
dl, F< 50mg/dl) syndrome (N= 25) syndrome (N=28)

Present 16(64%) 16 (57.14%) 32(60.38%) 0.009%

Absent 9(36%) 12 (42.86%) 21(39.62%) '

Total 25(100.0%) 28(100.0%) 53(100.0%)

P-value measured by Chi-square test, *significant

Table-4 shows that out of 53 patients, low HDL
level significantly higher (64%) in NAFLD with

metabolic syndrome group compare to without
metabolic syndrome.

HDL (M < 40mg/dLF< S0mg/dl)

fd

57.14

HAFLD with W5 MAFLD without WS

=25

(m=22)

Figure4: Bar diagram showing the low HDL of NAFLD patients’ relation to Metabolic Syndrome.

4. DISCUSSION

In the present study, it was observed that mean
age of the patient was 53.70+£7.22 years. On
physical examination mean BMI was 20.6+4.39
kg/m2 while mean waist circumference was
74.22+7.44 cm. Mean Diastolic blood pressure
(mm of Hg) was 78.87+6.25 and mean Systolic
blood pressure (mm Hg) 126.0+18.17. In
present study it is shown that the proportion of
NAFLD higher in female patients compare to
male patients with or without MS. Analysis
indicated that the proportion of NAFLD higher
in female patients compare to male patients with
or without MS. Among 102 normal male
patients  without metabolic ~ syndrome
16(15.65%) had NAFLD and out 81 female
patients without MS 12(14.8%) patients had
NAFLD. Among 23 male patients with MS
9(39.13%) patients had NAFLD and among 44
female patients with MS 16(36.36%) patients
had NAFLD. A study by Khan et al. [17],

ARC Journal of Public Health and Community Medicine

reported that the prevalence of NAFLD was
44%, with majority (54%) of cases found in
male. Majority of cases (59.3%) presented at the
age of 40 to 60 years and MS was present in
61.5% of cases. In the present study, it was
observed that out of 53 patients with NAFLD
with metabolic syndrome were 37.31% and
without metabolic syndrome were 15.30%.
Maximum 60.79% patients had Triglycerides
>150 mg/dl while low Serum HDL level was
seen in 60.38% patients and increased waist
circumference was found in 62.26% patients
which were also observed by Yang et al. [18],
and the difference was statistically significant.
In the present study, it was observed that altered
ALT >41 IU was observed in 14(63.6%) Grade
Il NAFLD patients with metabolic syndrome.
Central obesity was observed in 9(69.2%) Grade
Il NAFLD patients with metabolic syndrome.
These results are consistent with studies by
RakeshGaharwar et al [19]; Animesh Deb et al.
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[20] and Younossi et al. [21]. Considering the
MS biochemical components,
hypertriglyceridemia and HDL-C low
concentrations are the lipid profile impairments
usually associated with the presence of NAFLD
[23]. In the present study, HDL-c serum
concentrations, as assessed in stages of liver
disease, showed significant changes. Boza and
coworkers [22], have observed significantly
HDL-c lower means in class Ill obese
individuals with NAFLD in comparison to the
group without the disease, and this variable was
the only lipid fraction associated with the
diagnosis of NAFLD. Similarly, a study
developed by Chaves and co-workers (2012)
reported that the only lipid fraction related to the
presence of steatosis was HDL-C, showing
significantly lower median in patients with
NAFLD. In the study of Dias and coworkers
[22], which assessed possible predictors of
NAFLD in obese individuals, no correlation for
lipid fractions was observed occurring in the
most advanced stages of the liver disease.
Several panel markers have been created, using
combinations of clinical and biochemical
parameters in order to generate clinical models
of fibrosis. Ninety percent of individuals with
NAFLD have at least one risk factor of MS, and
33% have all the features of MS. Study
concluded that liver fat content is significantly
increased in subjects with the MS as compared
with those without the syndrome, independently
of age, gender, and body mass index. This
suggests that being overweight is an
independent risk factor of liver injury and might
contribute to liver fibrosis either alone or in
association with other liver diseases. Marchesini
et al. [24], have pointed that NAFLD, in its
whole spectrum ranging from pure fatty liver to
non-alcoholic steatohepatitis (NASH), might
represent another feature of MS.
Pathophysiologic considerations, clinical
associations, and laboratory investigations
support  that  insulin  resistance  and
hyperinsulinaemia have a central role in
pathogenesis of both MS and non-alcoholic fatty
liver. Studies concluded that NAFLD, in the
presence of norm glycaemia and normal or
moderately  increased body  weight, s
characterized by clinical and laboratory data
similar to those found in diabetes and obesity
such as impaired insulin sensitivity and
abnormalities in lipid metabolism.

5. CONCLUSION

From our study, it can be concluded that the
proportion of NAFLD significantly higher in

ARC Journal of Public Health and Community Medicine

metabolic syndrome patients compare to non-
metabolicsyndrome patients and metabolic
syndrome is higher in female compare to male.
The difference was significant for high-density
lipoprotein  (p<0.05) between  metabolic
syndrome and non-metabolic syndrome patients.
As the patients of NAFLD remain
asymptomatic in the course of the disease hence
the physician should have a high index of
suspicion in order to detect NAFLD early in the
course of the disease. Higher prevalence of all
the components of metabolic syndrome in cases
of NAFLD was observed.
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