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ARTICLE INFO ABSTRACT

A malabsorption of lipids frequently occurs in patients with liver disease, not only in those with
cholestasis but also in those with parenchymal liver disease. Moreover, lipid synthesis and transfer
rates are impaired in cirrhotic patients. They have both impaired FFA synthesis and impaired VLDL
production. In cirrhosis, plasma triglycerides are elevated and are carried by LDL rather than VLDL.
In advanced liver disease, however, both plasma triglycerides and VLDL levels are reduced. In 1862
Austin Flint had suggested that the blood cholesterol level was affected by diseases of the liver. He
found that blood cholesterol was raised in three patients with parenchymal liver diseases. Lipid
synthesis is decreased in cirrhotics. In cirrhotics, triglycerides are increased and are carried by LDL
rather than VLDL. However in advanced cirrhosis of liver, both plasma triglycerides and VLDL are
found to be reduced. In patients with cirrhosis, the total serum cholesterol level was decreased.
There was a significant decrease in serum HDL and LDL cholesterol. The serum triglyceride levels
were significantly increased in alcoholic cirrhotic patients, the amount of decrements measured in
the levels of serum total cholesterol; LDL and HDL in patients with cirrhosis are related to the
progress in cirrhosis. Further studies are needed to assess the predictive values of measuring lipid
profiles as a mean to estimate the extent of liver damage in cirrhotic patients. A total of 50 patients
of  age group >18 years, diagnosed as Cirrhosis  with regards to both history and clinical
examination were studied  for 12 months in down town hospital, Guwahati, Assam. Lipid profiles of
cases were compared with age and sex matched 50 controls patients. The age of the patients ranged
from 18 to 60 years, with a mean age of 48.09 ± 9.3 years. Male patients predominated in this study.
Maximum numbers of cases were in the age group 41 to 60 years. The commonest cause of cirrhosis
in this study was alcoholism, followed by viral hepatitis C. Abdominal distension, fever, yellowish
discoloration of eyes/urine & leg were the commonest presenting symptoms in this group of
patients. The commonest signs were pallor, pedal edema, icterus and ascitis. Most of the patients in
this study showing moderate to severe ascites. Maximum number of patients belonged to Child
Pugh Class C. Total cholesterol levels showed highly significant reduction in cirrhosis when
compared to controls (p<0.001) and showed positive correlation with the stage of Cirrhosis.
Triglycerides level showed very significant reduction in cirrhosis when compared to controls
(p<0.01) and was found to have significant correlation with the severity of Liver Disease. HDL
cholesterol levels showed highly significant reduction in cirrhosis when compared to controls
(p<0.001) and showed positive correlation with the severity of Liver disease.  LDL cholesterol
levels showed highly significant reduction in cirrhosis when compared to controls (p<0.001) and
showed positive correlation with the severity of Liver disease. VLDL levels were decreased very
significantly when compared to control & showed positive correlation with the severity of Liver
disease. There is a graded response of the lipid profile depending on the Grade of Cirrhosis.

INTRODUCTION
Liver diseases have been found to contribute markedly to the
global burden of mortality and morbidity. In the 2010 Global

Burden of Disease (GBD) study, more than one million deaths
(1,030,800 deaths representing 2.0% of all deaths, 1.4% of all
deaths of women and 2.4% of all deaths of men) were due to
liver cirrhosis.1 The prevalence of chronic liver disease is high
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in our country and most common causes are chronic hepatitis C
(HCV), alcoholic liver disease, non alcoholic steatohepatitis/
non alcoholic fatty liver disease (NASH/ NAFLD), chronic
hepatitis B (HBV), autoimmune hepatitis, sclerosing
cholangitis, primary billiary cirrhosis, hemochromatosis,
Wilsons disease, Veno-occlusive disease, Drug induced
hepatitis.

Alcohol is consumed widely in most parts of the world and has
long been identified as a major risk factor for all liver diseases.2

For specific secondary causes of liver cirrhosis and liver
cancer, liver cirrhosis secondary to alcohol use for 2010 was
estimated to be 282,800 deaths (representing 19.8% and 19.8%
of all liver cirrhosis deaths).  The mortality from liver cancer
secondary to alcohol for 2010 was estimated to be 149,000
deaths and 3,782,000 Disability adjested life years (DALYs)
(representing 27.4% and 27.6% of all liver cirrhosis deaths). 1

NAFLD are now being increasingly recognized as a major
health burden. The prevalence of fatty liver in India has been
shown to be as high as 15%-30%.5 Earlier reports indicated that
majority of cases of NAFLD are relatively mild and have a
benign course. However, now it has been documented that
number of these cases can progress to fibrosis, cirrhosis, liver
failure and hepatocellular carcinoma and thus contributes to
liver related mortality and morbidity.3, 4

Liver is the principal site of formation and clearance of
lipoproteins. This shows liver is involved in many steps of lipid
metabolism and lipid transport. Thus in severe liver disease,
lipid metabolism is profoundly disturbed. In chronic liver
disease due to decreased biosynthetic capacity of liver
unusually low levels of cholesterol and triglycerides is found. 5

In Patients with HBV cirrhosis and HCV related cirrhosis,
showed that lower levels of total cholesterol and cholesterol
ester, as well as HDL and LDL-cholesterol except VLDL
cholesterol and TG levels were influenced by aetiology and
severity of chronic viral hepatitis. 6, 7 Patients with alcoholic
cirrhosis and post alcoholic liver cirrhosis showed that total
cholesterol, LDL, VLDL, HDL-cholesterol were all decreased.
8 Lipid abnormalities in chronic hepatitis, liver cirrhosis and
hepatocellular carcinoma showed that the triglyceride and
cholesterol levels decreased while LDL-triglyceride fraction
increased.9 LDL from cirrhotic patients contained more
triglycerides and less esterified and free cholesterol. Patients
with NAFLD the levels of serum triglycerides, total
cholesterol, LDL and VLDL cholesterol were raised with low
serum HDL levels. 10

This study aims at studying the pattern of lipid profile changes
in patients suffering with chronic liver disease.

METHODOLOGY
It was a Cross Sectional descriptive study in the Department of
Medicine, Down Town Hospital, Guwahati, Assam, between
May 2013 to April 2014.

This study includes 50 known cases with signs, symptoms &
investigations suggestive of chronic liver disease were taken in
age group of 18- 60 years irrespective of gender were included
in the study & lipid profile was compared with age & sex
matched 50 normal control patients. Control patients were
randomly selected from down town hospital without history of

liver disease & having normal liver function tests. Child pugh
score was calculated for each cirrhosis case and they were
divided into child pugh class A, B, C & lipid profile was
compared within the child pugh classes.

Inclusion criteria

 Patients with age greater than 18 yrs.
 Known and established cases of chronic liver disease

diagnosed by ultrasound and biochemical criteria.

Exclusion criteria

 Case that had used oral hypoglycemic agents or
insulin within previous 30 days.

 Cases with chronic renal failure.
 Patient who had used lipid lowering agents within

previous 30 days.
 Patient with diabetes mellitus, hypertension.
 Patients with other disease likely to result in alteration

of lipid levels like nephrotic syndrome, thyroid
disorders, cancer were excluded.

 Refusal to participate in the study

Data collection technique

Primary data: History and clinical examination. Patients were
asked to sign a written informed consent form.
Secondary data: Systematic reviews and research data.

Tools – Clinical performance

Child Pugh score to assess the severity and prognosis of
cirrhosis of liver

Primary Data collection

A hospital based descriptive study was conducted. All patients
having age between 18-60yrs having the symptoms and signs
of chronic liver disease presenting during the course of hospital
stay were evaluated and studied. 50 patients were included in
the study according to the above described inclusion and
exclusion criteria. Proper Consent was taken and patient
identification numbers were given to each patient to protect
their identity. Lipid profile and relevant liver function tests
were performed in cases & severity of liver cirrhosis has been
assessed through Child Pugh score system in the present study.
Liver function tests (S. Bilirubin and SGPT) and lipid profile
were also estimated in 50 healthy controls consisting of 40
males and 10 females. Lipid profile of 50 cases was determined
& compared with 50 normal ages & sex matched normal
control patients randomly selected from hospital.

Collection of blood samples

Venous blood samples of the selected cases were taken for liver
function tests, blood serum cholesterol, and triglyceride and
lipoprotein fractions in morning after 10 hours or overnight
fasting in same sitting. Blood samples were collected from the
controls for measurement of liver function tests, serum
cholesterol, triglycerides and lipoprotein fractions.
The different laboratory tests and methods done in our hospital
for this study are:

 Serum Ammonia- Dry Bio-chemistry VITROS
Method
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 Blood urea- Dry Bio-chemistry VITROS Method
 Serum creatinine- Dry Bio-chemistry VITROS

Method
 Serum Sodium- Ion Selective  electrode method
 Serum Potassium- Ion Selective  electrode method
 Serum bilirubin- Dry Bio-chemistry VITROS

Method
 Serum protein- Dry Bio-chemistry VITROS Method
 Serum albumin- Dry Bio-chemistry VITROS

Method
 Serum globulin- Dry Bio-chemistry VITROS Method
 ALP (Alkaline phosphatase)- Dry Bio-chemistry

VITROS Method
 AST (Aspartate  transaminase)- Dry Bio-chemistry

VITROS Method
 ALT (Alanine  transaminase)- Dry Bio-chemistry

VITROS Method
 HBsAg- Electro Chemiluminisence
 HCV- Electro Chemiluminisence

Lipid Profile

The estimation of Serum Total Cholesterol, HDL, LDL,
triglycerides, VLDL by CHOD-PAP: Enzymatic photometric
method.11

RESULTS AND OBSERVATIONS
A total of 50 patients of  age group >18 years, diagnosed as
Cirrhosis  with regards to both history and clinical examination
were studied  for 12 months in down town hospital, Guwahati,
Assam. Fifty controls were selected randomly from patients
admitted for other ailments not included in the exclusion
criteria. Lipid profile of cases was compared with age and sex
matched 50 controls patients.

The study shows the age incidence ranged from 20 years to 80
years. Cirrhosis was seen predominantly in older age group
with 90% of patients >40 years, of which 76 % were in
between 41 and 60 years of age. Distribution of patients
according to Child-Pugh Score, the majority of the patients 48
% were found in Class C followed by 34 % in Class B and the
remaining 18 % in Class A. Study showing alcohol was most
common cause of cirrhosis (80%) followed by hepatitis C
(10%) and hepatitis B (6%). 4 % cases were cryptogenic. Most
common presenting symptoms were abdominal distension
followed by fever, yellowish discoloration of eyes/urine & leg
swelling. Most common sign’s were pallor (66 %) followed by
icterus (60 %) and pedal edema (56 %). Liver cell failure was
seen in 50 % cases. About 76% of ascites in the patients were
of grade 2 and 3, while encephalopathy was maximum of 46 %
in grade 1.

Jaundice was seen in 50 % of cases. Mean Bilirubin level was
4.37 mg/dl. proportionately liver enzyme was also found to be
elevated in cases i.e. Mean SGPT was 70.44 U/dl.

It is evident from table 2 that the levels of total cholesterol,
triglycerides, HDL, LDL & VLDL were significantly reduced
in cases when compared to control group & it was statistically
significant (p <0.05).

The level of total cholesterol among subjects (130.64 ± 19.51)
was significantly lower when compared to the control group
(167.08 ± 13.32) i.e. decrease in total cholesterol was highly
significant (p<0.001).

The level of triglycerides among subjects (87.34± 16.57) was
significantly lower when compared to the control group

Table 1 Showing liver function test in cases and controls.

Liver function
tests

Cases
(N- 50)

Control
(N-50)

Statistical
Analysis

Unpaired t
testMean Standard

deviation
Mean Standard

deviation
Total

bilirubin
4.37

3.22 0.61 0.28 8.22, p<0.001

SGPT 70.44 50.34 36.06 8.45 4.76, p<0.001

Table 2 Showing Lipid profile in cases and controls

Lipid profile

Cases
(N- 50)

Controls
(N-50) Statistical

Analysis
Unpaired t testMean Standard

deviation Mean Standard
deviation

Total
cholesterol

130.64 19.51 167.08 13.32
10.92

P <0.001

Triglycerides 87.34 16.57 97.38 16.16
3.06

P<0.01(0.002)

HDL 34.14 5.50 41.2 7.20
5.51

P<0.001

LDL 78.03 11.38 106.39 15.69
T 10.34
P<0.001

VLDL 17.46 3.31 19.46 3.21
T 3.06

P<0.01(0.002)

*(p < 0.05) significant, ** (P < 0.01) very significant, *** (P<0.001) indicates that
highly significant and Rest are not significant (p>0.05)

Graph 1 Showing comparison of Total cholesterol in cases and controls

Graph 2 Showing comparison of Triglycerides in cases and controls
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(97.38± 16.16). This decreased in LDL levels in subjects with
cirrhosis was very significant (p<0.01).

The levels of HDL among subjects (34.14± 5.50) were
significantly lower when compared to the control group (41.2±
7.20). This decrease in HDL levels in subjects with cirrhosis
was highly significant (p<0.001).

The levels of LDL among subjects (78.03± 11.38) were
significantly lower when compared to the control group
(106.39± 15.69). This decrease in LDL levels in subjects with
cirrhosis was highly significant (p<0.001).

The levels of VLDL among subjects (17.46± 3.31) were
significantly lower when compared to the control group

(19.46± 3.21). This decrease in VLDL levels in subjects with
cirrhosis was highly significant (p<0.01).

The levels of all  lipid parameters total cholesterol,
triglycerides, HDL, LDL & VLDL in subjects was significantly
reduced in Child Score C compared to B and B compared to A
i.e. decrease in Lipids in patients with Cirrhosis was
proportional to Child class.

The levels of total cholesterol, HDL & LDL showed very
significant decrease (p<0.01) & triglycerides & VLDL showed
significant decrease (<0.05) proportional to Child class.

Cases were compared with control among males in the above
table-4. Male cases showing highly significant reduction in the
levels of Total Cholesterol, HDL, LDL (p<.001) & significant
reduction in triglycerides & VLDL levels (<0.05) when
compared to control males.

Graph 3 Showing comparison of HDL in cases and controls
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Graph 4 Showing comparison of LDL in cases and controls
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Graph 5 Showing comparison of VLDL in cases and controls
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Table 3 Showing lipid profile in child pugh class

Lipid profile

CHILD PUGH CLASS One way
Analysis of
Variance
(ANOVA)

F value & sig.

Class A (NO-9) Class B (NO-17) Class C (NO-24)

Mean Standard
deviation Mean Standard

deviation Mean Standard
deviation

Total
cholesterol

145.44 18.08 134.35 18.42 122.45 17.20
6.03

P< 0.0046

Triglycerides 96.88 20.43 91.82 15.78 80.58 12.98
4.73

0.013

HDL 38.1 6.001 36.96 4.789 32.73 4.90
5.32

0.0082

LDL 87.96 8.75 79.02 11.35 73.6 10.0
6.49

0.0032

VLDL 19.37 4.08 18.36 3.15 16.1 2.57
4.81

0.012

Comparison was done using ANOVA (Analysis of variance test) *(p <
0.05) significant, ** (P < 0.01) very significant, *** (P<0.001) indicates
highly significant & (p>0.05) not significant.

Table 4 Showing lipid profile changes in males

Lipid profile

Cases Male
(N- 42)

Control  Male
(N-40)

Statistical
Analysis

Unpaired t test

Mean
Standard
deviation Mean

Standard
deviation t &  p value

Total  cholesterol 130.66 19.58 166.32 13.11
9.64

<0.001

Triglycerides 87.04 16.02 96.05 15.06
2.62

<0.05 (0.01)

HDL 35.19 5.60 40.89 6.86
4.11

<0.001

LDL 78.06 11.41 106.21 15.66
9.26

<0.001

VLDL 17.4 3.20 19.19 2.98
2.6

<0.05 (0.01)

Table 5 Showing lipid profile changes in Females

Lipid profile

Cases female
(N- 08)

Control  female
(N-10)

Statistical
Analysis

Unpaired t test

Mean Standard
deviation Mean Standard

deviation t &  p value

Total
cholesterol

130.5 20.52 170.1 14.47
4.8

<0.001

Triglycerides 88.87 20.39 102.7 20.02
1.44

0.16 (NS)

HDL 34.66 5.45 42.43 8.75
2.3

<0.05 (0.035)

LDL 77.85 12.03 107.13 16.60
4.17

<0.001

VLDL 17.77 4.07 20.53 4
1.4

0.16 (NS)
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0.05) significant, ** (P < 0.01) very significant, *** (P<0.001) indicates
highly significant & (p>0.05) not significant.

Table 4 Showing lipid profile changes in males

Lipid profile

Cases Male
(N- 42)

Control  Male
(N-40)

Statistical
Analysis

Unpaired t test

Mean
Standard
deviation Mean

Standard
deviation t &  p value

Total  cholesterol 130.66 19.58 166.32 13.11
9.64

<0.001

Triglycerides 87.04 16.02 96.05 15.06
2.62

<0.05 (0.01)

HDL 35.19 5.60 40.89 6.86
4.11

<0.001

LDL 78.06 11.41 106.21 15.66
9.26

<0.001

VLDL 17.4 3.20 19.19 2.98
2.6

<0.05 (0.01)

Table 5 Showing lipid profile changes in Females

Lipid profile

Cases female
(N- 08)

Control  female
(N-10)

Statistical
Analysis

Unpaired t test

Mean Standard
deviation Mean Standard

deviation t &  p value

Total
cholesterol

130.5 20.52 170.1 14.47
4.8

<0.001

Triglycerides 88.87 20.39 102.7 20.02
1.44

0.16 (NS)

HDL 34.66 5.45 42.43 8.75
2.3

<0.05 (0.035)

LDL 77.85 12.03 107.13 16.60
4.17

<0.001

VLDL 17.77 4.07 20.53 4
1.4

0.16 (NS)
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(97.38± 16.16). This decreased in LDL levels in subjects with
cirrhosis was very significant (p<0.01).

The levels of HDL among subjects (34.14± 5.50) were
significantly lower when compared to the control group (41.2±
7.20). This decrease in HDL levels in subjects with cirrhosis
was highly significant (p<0.001).

The levels of LDL among subjects (78.03± 11.38) were
significantly lower when compared to the control group
(106.39± 15.69). This decrease in LDL levels in subjects with
cirrhosis was highly significant (p<0.001).

The levels of VLDL among subjects (17.46± 3.31) were
significantly lower when compared to the control group

(19.46± 3.21). This decrease in VLDL levels in subjects with
cirrhosis was highly significant (p<0.01).

The levels of all  lipid parameters total cholesterol,
triglycerides, HDL, LDL & VLDL in subjects was significantly
reduced in Child Score C compared to B and B compared to A
i.e. decrease in Lipids in patients with Cirrhosis was
proportional to Child class.

The levels of total cholesterol, HDL & LDL showed very
significant decrease (p<0.01) & triglycerides & VLDL showed
significant decrease (<0.05) proportional to Child class.

Cases were compared with control among males in the above
table-4. Male cases showing highly significant reduction in the
levels of Total Cholesterol, HDL, LDL (p<.001) & significant
reduction in triglycerides & VLDL levels (<0.05) when
compared to control males.

Graph 3 Showing comparison of HDL in cases and controls

Graph 4 Showing comparison of LDL in cases and controls

Graph 5 Showing comparison of VLDL in cases and controls

Table 3 Showing lipid profile in child pugh class

Lipid profile

CHILD PUGH CLASS One way
Analysis of
Variance
(ANOVA)

F value & sig.

Class A (NO-9) Class B (NO-17) Class C (NO-24)

Mean Standard
deviation Mean Standard

deviation Mean Standard
deviation

Total
cholesterol

145.44 18.08 134.35 18.42 122.45 17.20
6.03

P< 0.0046

Triglycerides 96.88 20.43 91.82 15.78 80.58 12.98
4.73

0.013

HDL 38.1 6.001 36.96 4.789 32.73 4.90
5.32

0.0082

LDL 87.96 8.75 79.02 11.35 73.6 10.0
6.49

0.0032

VLDL 19.37 4.08 18.36 3.15 16.1 2.57
4.81

0.012

Comparison was done using ANOVA (Analysis of variance test) *(p <
0.05) significant, ** (P < 0.01) very significant, *** (P<0.001) indicates
highly significant & (p>0.05) not significant.

Table 4 Showing lipid profile changes in males

Lipid profile

Cases Male
(N- 42)

Control  Male
(N-40)

Statistical
Analysis

Unpaired t test

Mean
Standard
deviation Mean

Standard
deviation t &  p value

Total  cholesterol 130.66 19.58 166.32 13.11
9.64

<0.001

Triglycerides 87.04 16.02 96.05 15.06
2.62

<0.05 (0.01)

HDL 35.19 5.60 40.89 6.86
4.11

<0.001

LDL 78.06 11.41 106.21 15.66
9.26

<0.001

VLDL 17.4 3.20 19.19 2.98
2.6

<0.05 (0.01)

Table 5 Showing lipid profile changes in Females

Lipid profile

Cases female
(N- 08)

Control  female
(N-10)

Statistical
Analysis

Unpaired t test

Mean Standard
deviation Mean Standard

deviation t &  p value

Total
cholesterol

130.5 20.52 170.1 14.47
4.8

<0.001

Triglycerides 88.87 20.39 102.7 20.02
1.44

0.16 (NS)

HDL 34.66 5.45 42.43 8.75
2.3

<0.05 (0.035)

LDL 77.85 12.03 107.13 16.60
4.17

<0.001

VLDL 17.77 4.07 20.53 4
1.4

0.16 (NS)
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Cases were compared with control among females in the above
table-5. Female cases showing highly significant reduction in
the levels of Total Cholesterol, LDL (p<.001) & significant
reduction in HDL levels (<0.05).  Levels of Triglycerides &
VLDL were not significantly reduced.

DISCUSSION
Chronic liver disease affects people in their most productive
years of life and has a significant impact on the economy as a
result of premature death, illness, and disability. 12 Earliest data
regarding lipid levels in cirrhosis was available in 1862 when
Flint et al had suggested that the blood cholesterol level was
affected by the liver diseases. 13 Dyslipidemia in liver disease
was studied earliest by Evelyn et al in 1944 which suggested
liver diseases affecting liver parenchyma serum lipids tend to
decrease. 14

In this study cirrhosis was seen predominantly in older age
group with 82% of patients >40 years, of which 76 % were in
between 41 and 60 years of age. This may be due high
prevalence of undiagnosed cirrhosis in both NASH and
hepatitis.  Compensated cirrhosis often remains undetected for
prolonged periods of time & delayed presentation of
decompensated cirrhosis due to various etiologies. This is
supported by the epidemiological studies done Clark et al and
Poynard et al. 12, 15 Poynard et al extend their discussion to
quote that three independent factors were associated with an
increased rate of fibrosis progression in HCV patients: age at
infection older than 40 years, daily alcohol consumption of 50
g or more, and male sex. 12 The value of serum total cholesterol
was significantly lower in patients with cirrhosis when
compared to controls in our study. (p <0.001) This observation
supported by the studies done by Spósito et al, Mandal et al. 16,

17 Miller et al found that in cirrhosis without cholestasis, the
patients are not usually significantly hyperlipidaemic and in
advanced cases cholesterol and apo B levels may be reduced.
Although LCAT activity and the proportion of plasma
cholesterol esterified may also be markedly reduced. 5, 18

Comparison of the total cholesterol values in different Child
Pugh Classes showed a direct relation between the severity of
Liver damage and reduction in the cholesterol level. This was
supported by observations in study conducted by Spósito et al,

Perales et al. 16, 19 They suggested that Cholesterol and lipid
phosphorus are normal or subnormal in most patients with
portal cirrhosis & with increase in parenchymal damage there
is decrease in lipid phosphorus which is positively correlated
with total cholesterol. The most frequent disorder of serum
lipids in liver diseases is an increase of the ratio of free to total
cholesterol. 14, 16 D'Arienzo et al, Jiang, et al, found in their
study that a low serum cholesterol level is associated with a
higher mortality rate in patients with liver cirrhosis.20, 21

Janicko et al suggested that the total cholesterol level was a
significant marker of mortality, independent of other predictive
measures such as INR, bilirubin, creatinine, MELD & can be
used to improve the predictive accuracy of MELD score.22

Triglycerides levels were significantly lower in patients with
cirrhosis when compared to controls in our study. (p <0.01)
This was supported by studies done by Spósito et al, Ghadir et
al. 16, 23 Zanatta et found that triglycerides were normal in
hepatocellularcarcinoma and cirrhosis patients, this could be
probably due to difference in the stages in cirrhosis and
etiology.24, 25 It is well known that NASH and Alcoholic
cirrhosis is associated with increase in serum TG
concentrations.26 An increase in TG secretion form the liver in
the form of LDL is likely responsible for the increase in serum
TG concentrations commonly noted in patients with NAFLD.27

Mandal et al didn’t find significant difference in triglycerides
in viral cirrhosis and control group.17 This finding was
contradicted by our study. The mechanism responsible for
reduction of triglyceride level in patient with cirrhosis could be
that the metabolism of free fatty acids might be reduced in
cirrhotics due to decreased reserve of liver parenchyma as
suggested by Evelyn and McIntyre et al.14, 28 Poor nutrition,
altered metabolism and abstinence from alcohol of cirrhosis
patients may explain the lower triglyceride in cirrhosis in them.
In our study we found that the level of reduction of the
triglyceride was proportionate to the severity of the
parenchymal liver disease (p<0.001). This was supported by
the studies done by Perales et al and Varghese et al 19, 29

However Gadir et al, Subhan et al didn’t find proportional
decrease in triglycerides level according to severity of liver
damage, 97, 30 this is probably due to the fact that in late stages
of hepatic disease, the activity of TG lipase (the enzyme
responsible for hydrolyzing ester linkages of TGs) is severely
impaired.6 The level of serum HDL in our study was
significantly decreased in cases of Cirrhosis when compared to
control (p<.001), are consistent with studies done by Spósito et
al, Ghadir et al.16, 23 The decrease in HDL in patients with
cirrhosis can be attributed to decreased hepatic synthesis of
HDL. This could be due to LCAT deficiency as liver is the
only source of this enzyme (LCAT) and serum levels of this
enzyme are decreased in liver disorders. 18, 31 We also found
that the levels of HDL reduction were proportional to the
severity of liver damage in cirrhosis. This HDL reduction is
also suggested by Perales et al, Spósito et al.16, 19 This is
explained by the proportional decrease in serum levels of apoA
I & apoA II according to increase in severity of liver damage.24,

32 There was a significant decrease in levels of serum LDL in
patients with cirrhosis, when compared to controls (p<0.001) in
our study. This is in accordance with previous study by Spósito
et al and Ghadir et al, 16, 23 We also found that the levels of
LDL reduction were proportional to the severity of liver
damage in cirrhosis. This HDL reduction is also suggested by

Table 6 Showing studies comparable to our study

Study Total
cholesterol Triglycerides HDL LDL VLDL

Spósito et al
(1997)

134 ± 38 80 ± 35 25 ± 15 93 ± 28 16 ± 7

Vargese 2007 135.6 ± 50.50 86.56 ±41.32 33.51 ±10.2072.09 ±45.5814.59 ±12.03
Gadir
2010

138.9 82.2 40.7 80.5 -

Subhan 2012 140.6 84.2 34.7 82.5 -
Mandal et al

2013
141.5±46.69 120.9±96.23 33.50±12.78 86.58±35.63 23.53±15.04

Jagannatha
(2013)

132 ± 12.6 79 ± 6.8 39 ± 2.3 80 ±12.3
-

Nangliya  et al
(2015)

141.06±22.64 118.52±24.88 34.54±4.50 82.81±13.17 -

Mohapatra
(2015) 141.5±46.69 94.3±42.3 33.50±12.78 78.48±24.24 23.53±15.04
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Spósito et al and Perales et al. 16, 19 The levels of VLDL in
patients with cirrhosis decreased significantly when compared
to controls in our study (p<0.01).This is in accordance with
studies conducted by Mandal et al and Ghadir et al 17, 23 Studies
by Perales J et al in 1994 had observed that there was
significant decrease in VLDL cholesterol and apo E levels in
patients with severe chronic liver disease when compared to
controls. He suggested that the reduction was probably as a
result of a defect in their synthesis.19 VLDL also showed
declining levels with progressive increase severity of liver
disease. This is supported by studies done by Spósito et al and
Perales et al. 16, 19

CONCLUSION
Cirrhosis of liver is one of frequently encountered disease
causing significant morbidity & mortality. Since compensated
cirrhosis often goes undetected for prolonged periods of time,
early diagnosis may result in reversal in fibrosis if cirrhosis is
caused by hepatitis C & hemochromatosis & management of
complications, results in improved management, quality of life
and life expectancy. Dyslipidemia is common in cirrhosis & it
is decline in lipid levels is negatively correlated with severity
of liver damage in previous studies. This study was undertaken
to study lipid profile in cirrhosis & there by to assess the
clinical utility of the estimation of lipid and lipoprotein levels
as a sensitive indicator of extent of liver damage. We found
highly significant reduction in levels of total cholesterol, HDL
& LDL & in cirrhotic patients when compared with normal
controls.  Triglycerides & VLDL showed very significant
reduction compared to controls. All lipid parameters total
cholesterol, triglycerides, HDL, LDL & VLDL showed a
graded response to the severity of liver disease among the
cases. There are many different biochemical tests are available
for diagnosing and assessing the severity of liver cell damage.
But these tests lack the desired sensitivity and specificity for
assessing the prognosis of the patients. Thus serum lipid profile
may serve as a sensitive indicator of severity in cirrhosis of
liver.
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