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Abstract

Introduction: Chronic liver disease (CLD) is commonly associated with insulin resistance and dyslipidemia,
especially in non-alcoholic CLD due to its association with obesity and metabolic syndrome. Early identification
of these abnormalities is important to reduce disease progression and cardiovascular risk.

Materials and Method: This comparative cross-sectional study included 80 CLD patients divided into alcoholic
CLD (n=40) and non-alcoholic CLD (n=40) groups. Fasting blood sugar, fasting serum insulin, HOMA-IR, total
cholesterol, triglycerides, HDL-C, LDL-C, and VLDL-C were assessed and compared between the groups.
Result: Non-alcoholic CLD patients had significantly higher fasting blood sugar (118.7 + 24.9 mg/dL vs 101.6 +
18.4 mg/dL), fasting insulin (15.1 + 4.6 pU/mL vs 9.8 + 3.2 pU/mL), and HOMA-IR (4.39 + 1.52 vs 2.46 £ 0.91)
than alcoholic CLD patients. Total cholesterol, triglycerides, LDL-C, and VLDL-C were higher, while HDL-C
was lower in the non-alcoholic CLD group. HOMA-IR showed positive correlation with lipid abnormalities.
Conclusion: Non-alcoholic CLD patients had greater insulin resistance and dyslipidemia than alcoholic CLD
patients, highlighting the need for early metabolic screening and management.

Keywords: Chronic liver disease, Insulin resistance, HOMA-IR, Lipid profile, Alcoholic liver disease, Non-
alcoholic liver disease, Dyslipidemia.
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Introduction

Chronic liver disease (CLD) is a major global health
problem and contributes substantially to morbidity
and mortality worldwide [1]. The most common
etiologies of CLD include alcoholic liver disease
(ALD) and non-alcoholic fatty liver disease
(NAFLD), both of which may progress to fibrosis,
cirrhosis, liver failure, and hepatocellular
carcinoma. Although alcohol consumption remains
a major cause of liver injury, the prevalence of
NAFLD has increased rapidly in recent years due to
the rising burden of obesity, diabetes mellitus,
insulin resistance, and metabolic syndrome [2].

Insulin resistance is considered one of the central
mechanisms involved in the development and
progression of chronic liver disease, particularly in
NAFLD. In patients with insulin resistance, the
ability of insulin to suppress hepatic glucose
production and regulate lipid metabolism becomes
impaired, leading to increased hepatic fat
accumulation, enhanced lipolysis, and progression
of steatosis [3]. Persistent insulin resistance also
contributes to oxidative stress, inflammation,
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fibrosis, and worsening liver injury [4]Dyslipidemia
is another important metabolic abnormality
frequently associated with CLD. Patients with liver
disease often exhibit altered lipid metabolism
characterized by elevated serum triglycerides,
increased low-density lipoprotein cholesterol (LDL-
C), increased total cholesterol, and reduced high-
density lipoprotein cholesterol (HDL-C).

Such abnormalities are more pronounced in NAFLD
because hepatic steatosis is closely linked to insulin
resistance and disturbed lipid handling by the
liver.[5,6]NAFLD is now recognized as the hepatic
manifestation of metabolic syndrome and is strongly
associated with obesity, type 2 diabetes mellitus,
hypertension, insulin resistance, and atherogenic
dyslipidemia [7]. Studies have shown that elevated
triglycerides, LDL-C, and total cholesterol, along
with decreased HDL-C, are significantly associated
with the severity of fatty liver disease and worsening
insulin resistance. Homeostatic Model Assessment
of Insulin Resistance (HOMA-IR) is commonly
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used as a simple and reliable tool for estimating
insulin resistance in such patients [8].

Alcoholic liver disease also has significant effects
on glucose and lipid metabolism. Chronic alcohol
consumption alters hepatic lipid oxidation and
promotes  triglyceride  accumulation  within
hepatocytes, resulting in fatty liver and dyslipidemia
[9]. Alcohol-related liver injury may further impair
insulin signaling pathways and contribute to insulin
resistance, although the metabolic profile of ALD
differs from that of NAFLD [10].

Assessment of insulin resistance and lipid profile in
patients with alcoholic and non-alcoholic CLD is
therefore important not only for understanding
disease pathogenesis but also for predicting
cardiovascular risk and disease progression. Early
identification of abnormal lipid parameters and
insulin resistance may facilitate timely lifestyle
modification, pharmacological intervention, and
prevention of long-term complications [11,12].

In view of the above, the present study was
conducted to assess insulin resistance and lipid
profile among patients with alcoholic and non-
alcoholic chronic liver disease and to compare the
metabolic alterations between the two groups.

Materials and Methods

Study Design: This hospital-based cross-sectional
observational study was conducted in the
Department of General Medicine

Study Population: A total of 80 patients diagnosed
with chronic liver disease were included in the
study.

Grouping of Study Population
The study population was divided into two groups:

e Group A: Alcoholic chronic liver disease (n =
40)

e Group B: Non-alcoholic chronic liver disease (n
= 40)

Inclusion Criteria

o Patients aged more than 18 years

o Patients with clinical, biochemical,
radiological, or histopathological evidence of
chronic liver disease

o Patients with alcoholic chronic liver disease
having a significant history of chronic alcohol
consumption

o Patients with non-alcoholic chronic liver
disease without significant alcohol intake and
with evidence of fatty liver disease or other non-
alcohol-related liver pathology

o  Patients willing to provide informed consent

Exclusion Criteria

« Patients with acute liver failure
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o  Patients with viral hepatitis

o Patients with hepatocellular carcinoma

e  Patients with chronic kidney disease

o  Pregnant women

o Patients with known diabetes mellitus on
insulin therapy

o  Patients with thyroid disorders

e Patients on corticosteroid therapy

o  Patients taking lipid-lowering drugs

e Patients with severe systemic illness

Data Collection: Detailed demographic and clinical
history was obtained from all patients, including:

e Age

e Sex

e Body mass index
e Duration of illness
e Alcohol intake

e Smoking history

e Comorbidities

o  Family history

A detailed general physical examination and
systemic examination were performed in all
patients.

Laboratory Investigations

The following investigations were carried out in all
patients:

o Fasting blood sugar

o Fasting serum insulin

o Liver function tests

o Serum bilirubin

o Serum albumin

e Serum transaminases

o  Alkaline phosphatase

e Prothrombin time

o  Fasting lipid profile

o Ultrasonography of abdomen

Lipid Profile Parameters
The fasting lipid profile included:

o Total cholesterol

o  Triglycerides

o  High-density lipoprotein cholesterol (HDL-C)

o  Low-density lipoprotein cholesterol (LDL-C)

e Very low-density lipoprotein cholesterol
(VLDL-C)

Assessment of Insulin Resistance: Insulin
resistance was assessed using the Homeostatic
Model Assessment of Insulin Resistance (HOMA-
IR):

HOMA-IR = Fasting Insulin ( p(,“';“mLi(x)gaSLing Glucose (mg/dL)

Higher HOMA-IR values indicated greater insulin
resistance.

International Journal of Current Pharmaceutical Review and Research

624



International Journal of Current Pharmaceutical Review and Research

Statistical Analysis: The collected data were
entered into Microsoft Excel and analyzed using
Statistical Package for Social Sciences (SPSS)
software version 25.0.

o  Continuous variables were expressed as Mean +
SD

o Categorical variables were expressed as
frequency and percentage

o Independent t-test was used to compare
continuous variables between the two groups

o Chi-square test was used to compare categorical
variables

o Pearson’s correlation coefficient was used to
assess the relationship between insulin
resistance and lipid profile parameters

e A p-value of less than 0.05 was considered
statistically significant

Results

Demographic Characteristics: A total of 80
patients with chronic liver disease were included
in the study, of whom 40 patients had alcoholic
chronic liver disease and 40 patients had non-
alcoholic chronic liver disease. The demographic
characteristics of both groups are shown in Table
1. The mean age of patients in the alcoholic CLD
group was 49.8 * 8.6 years, whereas in the non-
alcoholic CLD group it was 47.3 * 9.2 years. The
difference in age between the two groups was not
statistically significant (p = 0.214), indicating
that both groups were comparable with respect
to age distribution. Male predominance was
observed in both groups, although it was more
marked in the alcoholic CLD group. Among
alcoholic CLD patients, 34 patients (85.0%) were
male and 6 patients (15.0%) were female,
whereas in the non-alcoholic CLD group, 24
patients (60.0%) were male and 16 patients
(40.0%) were female. This difference in gender
distribution was statistically significant (p =
0.012). The mean BMI was significantly higher in
the non-alcoholic CLD group (28.1 * 4.2 kg/m?)
compared to the alcoholic CLD group (23.9 + 3.4
kg/m?), and this difference was highly significant
(p <0.001) (Table 1).

Fasting Blood Sugar, Serum Insulin, and
HOMA-IR: The comparison of fasting blood sugar,
fasting serum insulin, and HOMA-IR between the
two groups is presented in Table 2. The mean fasting
blood sugar level in alcoholic CLD patients was
101.6 + 18.4 mg/dL, while it was significantly
higher in non-alcoholic CLD patients at 118.7 +24.9
mg/dL (p = 0.001). Similarly, the mean fasting
serum insulin level was significantly higher in the
non-alcoholic CLD group (15.1 + 4.6 pU/mL)
compared to the alcoholic CLD group (9.8 + 3.2
pU/mL), with a highly significant difference (p <
0.001). The mean HOMA-IR value in alcoholic
CLD patients was 2.46 = 0.91, whereas in non-
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alcoholic CLD patients it was 4.39 + 1.52. This
difference was highly significant (p < 0.001),
indicating that insulin resistance was substantially
greater in patients with non-alcoholic chronic liver
disease (Table 2).

Lipid Profile Comparison between Alcoholic and
Non-Alcoholic CLD Patients: The lipid profile
findings of the two groups are summarized in
Table 2. Patients with non-alcoholic CLD had
significantly more deranged lipid profiles
compared to alcoholic CLD patients. The mean
total cholesterol level was 162.5 + 28.3 mg/dL in
the alcoholic CLD group and 198.6 + 34.1 mg/dL
in the non-alcoholic CLD group, with a highly
significant difference between the groups (p <
0.001). Similarly, mean triglyceride levels were
significantly higher in non-alcoholic CLD patients
(189.8 + 46.7 mg/dL) compared to alcoholic CLD
patients (141.2 + 39.6 mg/dL) (p < 0.001).

The mean HDL-C level was significantly lower in
the non-alcoholic CLD group (36.4 = 6.8 mg/dL)
compared to the alcoholic CLD group (42.8 + 7.9
mg/dL), with a statistically significant difference (p
< 0.001). On the other hand, LDL-C levels were
significantly higher in non-alcoholic CLD patients
(124.2 + 28.5 mg/dL) compared to alcoholic CLD
patients (92.6 = 21.7 mg/dL) (p < 0.001).

Similarly, mean VLDL-C levels were significantly
higher in the non-alcoholic CLD group (37.9 £ 9.3
mg/dL) compared to the alcoholic CLD group (28.2
+ 7.9 mg/dL), and the difference was statistically
significant (p < 0.001) (Table 2).

Correlation of HOMA-IR with Lipid Profile
Parameters: The correlation between HOMA-IR
and various lipid profile parameters is shown in
Table 3. HOMA-IR showed a significant positive
correlation with total cholesterol (r = +0.48, p <
0.001), indicating that higher insulin resistance was
associated with higher total cholesterol levels. A
similar positive correlation was observed with
triglycerides (r = +0.56, p < 0.001), LDL-C (r =
+0.51, p < 0.001), and VLDL-C (r = +0.53, p <
0.001). In contrast, HDL-C showed a significant
negative correlation with HOMA-IR (r=-0.42,p =
0.001), suggesting that increasing insulin resistance
was associated with lower HDL-C levels (Table
3).Overall, the study demonstrated that patients with
non-alcoholic chronic liver disease had significantly
greater insulin resistance and more severe
dyslipidemia compared to patients with alcoholic
chronic liver disease. The significantly higher
fasting blood sugar, fasting insulin, HOMA-IR, total
cholesterol, triglycerides, LDL-C, and VLDL-C
levels, along with lower HDL-C levels, suggest that
metabolic abnormalities are more pronounced in
non-alcoholic CLD patients. These findings indicate
that insulin resistance plays a major role in the
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pathogenesis and progression of metabolic
disturbances in chronic liver disease.

Table 1: Demographic Characteristics of the Study Population

Parameter Alcoholic CLD (n=40) Non-Alcoholic CLD (n=40) p-value
Age (years) 49.8£8.6 473£9.2 0.214
Male 34 (85.0%) 24 (60.0%) 0.012
Female 6 (15.0%) 16 (40.0%)

BMI (kg/m?) 23.9+34 28.1£4.2 <0.001

Table 2: Comparison of Fasting Blood Sugar, Serum Insulin, HOMA-IR, and Lipid Profile Between
Alcoholic and Non-Alcoholic CLD Patients

Parameter Alcoholic CLD (n=40) Non-Alcoholic CLD (n=40) p-value
Fasting Blood Sugar (mg/dL) 101.6 £18.4 118.7+24.9 0.001
Fasting Serum Insulin (uU/mL) 9.8+3.2 15.1+4.6 <0.001
HOMA-IR 2.46+091 439+1.52 <0.001
Total Cholesterol (mg/dL) 162.5+28.3 198.6 £ 34.1 <0.001
Triglycerides (mg/dL) 141.2+39.6 189.8 +£46.7 <0.001
HDL-C (mg/dL) 428+79 36.4+£6.8 <0.001
LDL-C (mg/dL) 92.6+21.7 124.2 +28.5 <0.001
VLDL-C (mg/dL) 282+79 37.9+£93 <0.001
Table 3: Correlation of HOMA-IR with Lipid Profile Parameters
Lipid Parameter Correlation Coefficient (r) p-value
Total Cholesterol +0.48 <0.001
Triglycerides +0.56 <0.001
HDL-C —0.42 0.001
LDL-C +0.51 <0.001
VLDL-C +0.53 <0.001

Scatter Plots Showing Correlation of HOMA-TR With Lipid Profile Parameter

Total Cholesterol Triglycerides
r=0.48 0.5

INAR

Figure 1:

Discussion 118.7 £ 24.9 mg/dL in non-alcoholic CLD patients
compared to 101.6 = 18.4 mg/dL in alcoholic CLD
patients. Mean fasting insulin was 15.1 £ 4.6 pU/mL
versus 9.8 + 3.2 pU/mL, while mean HOMA-IR was

In the present study, fasting blood sugar, fasting
serum insulin, and HOMA-IR were significantly
higher in the non-alcoholic CLD group than in the
alcoholic CLD group. Mean fasting blood sugar was
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4.39 + 1.52 versus 2.46 + 0.91, indicating greater
insulin resistance in non-alcoholic CLD patients.

These findings are supported by Neschen et al. [13],
who reported that GPAT1 knockout mice had 59%
lower hepatic triglyceride content and 74% lower
diacylglycerol content than controls and remained
protected from hepatic insulin resistance despite
high-fat feeding.

Similarly, Jornayvaz et al. [14] found that DGAT2-
overexpressing mice showed only 0.8 + 41.8%
suppression of endogenous glucose production
compared to 87.7 + 34.3% in wild-type mice, along
with an almost 12-fold increase in hepatic
diacylglycerol content and marked worsening of
insulin sensitivity. Choi et al. also reported that
suppression of DGAT?2 reduced hepatic triglyceride
accumulation and improved insulin sensitivity.

In the present study, non-alcoholic CLD patients had
significantly more deranged lipid profiles than
alcoholic CLD patients. Mean total cholesterol was
198.6 £+ 34.1 mg/dL in the non-alcoholic CLD group
compared to 162.5 + 28.3 mg/dL in the alcoholic
CLD group. Mean triglycerides were 189.8 + 46.7
mg/dL versus 141.2 + 39.6 mg/dL. LDL-C and
VLDL-C were also significantly higher in non-
alcoholic CLD patients, while HDL-C was lower
(36.4 + 6.8 mg/dL vs 42.8 + 7.9 mg/dL).Stone et al.
[15] demonstrated that DGAT2 promotes
triglyceride synthesis and hepatic fat accumulation,
thereby contributing to steatosis.

Similarly, Jornayvaz et al. [14] observed marked
hepatic triglyceride accumulation and an almost 12-
fold rise in hepatic diacylglycerol content in
DGAT2-overexpressing mice. Choi et al. [16]
further reported that mice with lower DGAT2
expression had nearly fivefold lower hepatic
triglyceride levels and 1.5-fold lower diacylglycerol
levels than DGAT2-overexpressing mice. Kaczocha
et al. [17] also suggested that increased intracellular
fatty acid transport contributes to hepatic steatosis
and dyslipidemia.

In the present study, HOMA-IR showed positive
correlation with total cholesterol (r = +0.48),
triglycerides (r = +0.56), LDL-C (r = +0.51), and
VLDL-C (r = +0.53), while it showed negative
correlation with HDL-C (r = —0.42). This suggests
that worsening insulin resistance is associated with
greater dyslipidemia in CLD patients. These
findings are comparable to those of Neschen et al.
[13], who observed 59% lower hepatic triglycerides
and 74% lower diacylglycerol content in GPATI1
knockout mice, with preservation of insulin
sensitivity. Choi et al. also found that reducing
DGAT2 expression lowered hepatic lipid
accumulation and improved insulin signaling.

Conclusion
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Non-alcoholic chronic liver disease patients had
significantly higher insulin resistance and more
severe lipid abnormalities than alcoholic chronic
liver disease patients. Fasting blood sugar, serum
insulin, HOMA-IR, total cholesterol, triglycerides,
LDL-C, and VLDL-C were significantly higher,
while HDL-C was lower in the non-alcoholic group.
HOMA-IR showed positive correlation with
cholesterol, triglycerides, LDL-C, and VLDL-C and
negative correlation with HDL-C. Overall findings
suggested that non-alcoholic CLD patients were
metabolically more compromised and required early
screening and management.

Limitations

The study had a relatively small sample size and was
conducted at a single center, which may limit the
generalizability of the findings. Its cross-sectional
design did not permit assessment of temporal
changes in insulin resistance and lipid profile. Liver
biopsy and advanced imaging for hepatic fat
quantification were not performed in all patients. In
addition, factors such as diet, physical activity,
obesity severity, and medication use were not
evaluated in detail.
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