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ABSTRACT

Objectives: To determine increased triglyceride levels as a potential cause of development of non–alcoholic 
fatty liver disease.

Materials and Methods: This cross sectional study was conducted at Ayub Medical Institute, Abbottabad. 
A well designed questionnaire was designed. Subjects between 40–60 years age group were selected after 
informed consent and all the data was saved confi dentiality. Data accumulated and examined with the help 
SPSS version 22.

Results: Among patients with hepatic steatosis 28 (56.0%) have normal serum triglyceride levels while 22 
(44.0%) have high triglyceride levels. Among individuals with no fatty infi ltration 41 (82.0%) have normal 
triglyceride level while only 9 (18.0%) have elevated serum triglyceride levels. 27 (54.0%) obese patients 
and 17 (34.0%) overweight individuals have fatty liver disease hence giving a outstanding p-value of ˂ 0.001 
with chi-square test between NAFLD and BMI. 

Conclusion: Hypertriglyceridemia was found as a risk factor for non–alcoholic fatty liver disease (NAFLD).
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Orginal Article

INTRODUCTION

Hypertriglyceridemia is established contributing 
element for cardiac abnormalities. Poor eating habits 
causes high level of fats in the form of triglycerides 
not only in blood but also increases its storage 
throughout the body including liver. Fatty liver is 
usually asymptomatic unless it may lead to liver 

damage. High triglycerides and high weight are allied 
with NAFLD. Non–alcoholic fatty liver disease is 
one of the prevalent illnesses that’s prevalence and 
incidence is continuously being increasing. Lipid 
accumulation in the hepatocytes is the pathology 
found in the disease and it suggest a deep relation-
ship between altered lipid metabolism and non–al-
coholic fatty liver disease1. Dyslipidemia, obesity 
and non-insulin dependent diabetes (NIDDM) keep 
documented role in pathogenesis of the disease2,3. 
Dyslipidemia is a risk factor for cardiovascular 
complications. Liver and circulatory system should 
be carefully observed and controlled non–alcoholic 
fatty liver disease. Triglyceride is the principal form 
that gathered in hepatocytes and is responsible for 
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diagnosed with ultrasonographically confi rmed fatty 
liver, excluding other hepatic pathologies, while 
Group B consisted of 50 individuals of the same 
age group with normal hepatic ultrasound fi ndings 
(i.e., without fatty liver). The study was conducted 
following approval from the Institutional Ethical 
Review Committee, and informed consent was ob-
tained from all participants to ensure confi dentiality 
and anonymity of data.

Abdominal ultrasonography was performed by 
a specialist radiologist to confi rm fatty liver, which 
was identifi ed based on diff use increased echogenic-
ity of the liver, poor visibility of intrahepatic duct 
structures, and mild to moderate hepatomegaly with 
a blunt hepatic edge. Anthropometric measurements 
were recorded, including height, measured in a stand-
ing position using a vertical calibrated scale, and 
weight, measured with a calibrated physical balance. 
BMI was calculated using the formula: weight (kg) 
divided by height (m²).

Biochemical analysis involved the collection 
of a 5 mL venous blood sample from each partici-
pant following an overnight fast. The samples were 
centrifuged at 3000 revolutions per minute for 10 
minutes to obtain serum. Serum triglyceride levels 
were measured using the Innoline diagnostic kit 
via the enzymatic splitting method. Data analysis 
included descriptive statistics to summarize baseline 
characteristics. The chi-square test was applied for 
categorical data analysis, while the independent t-test 
was used to assess diff erences between groups and 
evaluate the association between hypertriglyceri-
demia and NAFLD. A p-value of less than 0.05 was 
considered statistically signifi cant.

RESULT

A total of 100 subjects, 50 NAFLD patients and 
50 normal individual having normal liver study were 
taken in the present research with the age between 
40–60 years. Both male and female individuals were 
selected randomly. Diff erent causative factors for the 
incidence and progression of NAFLD was investigat-
ed. Serum triglyceride level was measured between 
the normal values of 0.4–2.0mmol/L.  22(44.0%) of 
the subjects with NAFLD has high serum triglyceride 
levels while 6 (12.0%) have no fatty infi ltration but 
have hypertriglyceridemia. Statistically by applying 
Chi–square test p–value was found highly signifi cant 
giving the evidence of association of hypertriglycer-

lipotoxicity and hepatic injury. Patients show high 
atherogenic lipoprotein profile with high serum 
triglycerides level, increased level of low density 
lipoprotein and apolipoprotein–B (ApoB) level with 
low level high density lipoprotein4,5. It is documented 
that there is increased production of very low den-
sity lipoproteins by the liver cells with less removal 
from the circulation. However exact pathogenesis of 
dyslipidaemia in NAFLD is unclear6.

Risk factors for cardiovascular disease be-
cause of hypertriglyceridemia including increased 
thickness in the walls of coronary ducts with its 
calcifi cation, malfunctions of endothelial cells of 
the pericardial adipose tissue and sensitivity C–
reactive protein hypersensitivity are increased in 
NAFLD patients7. The relation between NAFLD 
and cardiovascular disease is suggestive to be due 
to infl ammation, insulin resistance, dyslipidemia, 
abnormal lipid metabolism, fat distribution and 
endothelial dysfunction8. 

Obesity increases serum triglyceride levels and is 
associated with increased cholesterol levels. Several 
studies reported high quantity  of triglyceride ap-
peared to elevate the chance of augmenting NAFLD 
in high body mass index subjects9. In addition obe-
sity and hypertriglyceridemia may be mediated by 
insulin resistance insulin resistance has been found 
to have special role in pathogenesis, evolution and 
progression of NAFLD10,11.

MATERIALS AND METHODS

This cross-sectional study was conducted at 
the tertiary care hospital, Ayub Medical Institute 
(AMI), Abbottabad, utilizing the institute’s well-
equipped advanced technical laboratory to ensure 
standardized data collection and analysis. The study 
included patients aged 40 to 60 years diagnosed with 
non-alcoholic fatty liver disease (NAFLD) based on 
ultrasonographic fi ndings. Participants were ran-
domly recruited from the general population visiting 
AMI, Abbottabad. The inclusion criteria consisted of 
individuals within the specifi ed age range diagnosed 
with fatty liver through ultrasonography. Exclusion 
criteria included patients with a history of alcohol 
consumption, those diagnosed with other hepatic dis-
eases such as hepatitis or HIV, and pregnant women.

Participants were divided into two groups: 
Group A included 50 individuals aged 40 to 60 years 
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idemia with NAFLD (Table–1). BMI of the study 
subjects measured by calculating weight and height 
of the individuals. Based on BMI study participants 
were grouped into normal, overweight and obese. 
Signifi cant association was found between obesity 
and NAFLD (p˂0.001) as shown in Table –2. Indi-
viduals with high BMI have hypertriglyceridemia 
which then aff ects hepatocytes and get accumulated 
in hepatic tissue. Table–3 shows the association of 
BMI with triglyceride levels. Statistically a highly 
signifi cant p–value (˂0.001) was observed between 
serum triglyceride level and BMI.  

DISCUSSION

Research study carried out shows evidence 
of hypertriglyceridemia and obesity as strong risk 
factors for NAFLD12. NAFLD is emerging problem 
worldwide and is considered as a common cause of 
hepatocellular carcinoma13,14. Obese but otherwise 
metabolically healthy individuals are more exposed 
to NAFLD progression in contrast to low weight 
individuals15. Sedentary life style, eating habits 
increases the frequency of metabolic syndrome and 
increase in triglyceride levels. The relation between 
obesity, dyslipidemia and metabolic syndrome de-
velop insulin resistance in peripheral tissues which 
increases hepatic fl ux of fatty acids from diet, in-
creases lipolysis & resistance to antilipolytic eff ect 
of insulin from peripheral tissue. Hepatic accumu-

Table 1: Association between Serum Triglyceride levels and NAFLD (n=100)

Triglyceride Level Normal High Total p–value

NAFLD
Yes 28 (56%) 22 (44%) 50 (100%)

˂0.001
No 44 (88%) 6 (12%) 50 (100%)

Total 72 (72%) 28 (28%)

lation of triglycerides is caused by the transport of 
free fatty acid into liver16. Obesity is considered as 
a vital element for NAFLD; however, studies gives 
an evidence of NAFLD in lean persons17.

However, Hypertriglyceridemia is found respon-
sible for cardiovascular complications as evidenced 
by previous studies that documented cardiovascular 
events as the chief source of death amongst NAFLD 
subjects yet hepatic tissue is also aff ected by high 
triglyceride level in the body18,19. Our current study 
shows significant association between hypertri-
glyceridemia and NAFLD which is consistent with 
several other studies. Lonardo A. et al., confi rms 
hypertriglyceridemia as peril cause of NAFLD20.  
Souza MR et al documented 20-80% of NAFLD 
patients have dyslipidemia21. Hu Y et al and Grand-
er C et al also confi rm the risk of developing the 
disease in patients with high triglyceride level and 
high BMI22,23. Degree of hypertriglyceridemia also 
suggests the severity of NAFLD24,25. In addition, 
overweight and obesity are found responsible for the 
prevalence of dyslipidemia26. It is also documented 
that obesity and inactivity of adult males have high 
circulating triglyceride concentration27.

LIMITATIONS

Our present study only considered the associa-
tion between hypertriglyceridemia and non–alcohol-

Table 2: Association between NAFLD and BMI

Parameters
BMI

Total p–value
Normal Over-weight Very Obese

NAFLD
Yes 6 (12%) 17 (34%) 27 (54%) 6 (12%)

˂ 0.001
No 38 (76%) 12 (24%) 0 (0%) 38 (76%)

Total 44 44 (44%) 29 (29%) 27 (27%)

Table 3: Association between Serum Triglyceride and BMI (n=100)

Parameters
BMI

Total p–value
Normal Over-weight Very Obese

Triglyceride Levels
37 (67.3%) 18 (32.7%) 0 (0%) 55 (100%)

˂ 0.001
6 (21.4%) 9 (32.1%) 7 (25%) 28 (100%)

Total 44 (44%) 29 (29%) 27 (27%) 100 (100%)
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ic fatty liver disease.

RECOMMENDATIONS

NAFLD association can also been studied in fu-
ture with cholesterol levels which is also risk factors 
for cardiovascular diseases.

CONCLUSION 

Elevated triglyceride level mediated with obesity 
is found to be a marker of NAFLD. Hypertriglycer-
idemia is an established risk factor for developing 
cardiovascular abnormalities. Fatty infi ltrations in 
the hepatic tissue make individuals vulnerable to 
serious consequences like liver cirrhosis and hepa-
tocellular carcinoma. Sedentary life styles, eating 
habits, lack of physical activity, emotional stress 
and other environmental factors are connected with 
progression of the illness. Prevention of disease need 
lifestyle changes along with early observation and 
therapy of the disease.
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