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ABSTRACT 

Objective: To look for the relationship of deranged lipid profile with severity of liver cirrhosis along with other socio-
demographic factors at Pak Emirates Military Hospital Rawalpindi. 
Study Design: Cross sectional study. 
Setting and Duration of Study: Gastroenterology department, Pak Emirates Military Hospital, Rawalpindi Pakistan, from Sep 
2018 to Feb 2019. 
Methodology: Eighty patients suffering from cirrhosis admitted in the medical ward or reporting in outpatient department of 
Pak Emirates Military Hospital were included in this study. Diagnosis of cirrhotic liver was made based on clinical findings 
and relevant investigations and severity of cirrhosis was established by using the Model for end stage liver disease (MELD) 
score. Total cholesterol, LDL cholesterol and HDL cholesterol and triglyceride levels were correlated with the severity of 
cirrhosis in the target population along with other factors. 
Results: Out of 82 patients included in the final analysis 49 (59.7%) were male and 33 (40.3%) were female. Most of the  
patients presented with the chronic liver disease secondary to the hepatitis C virus (HCV). 45 (54.8%) had MELD score >10 
while 37 (45.2%) had MELD score <10. Analysis showed total hypo2holesterolemia and hypotrigly ceridemia emerged as 
strong predictors of severe cirrhotic illness (p-value <0.05). 
Conclusion: Low values of lipid parameters were strongly related to the presence of severe cirrhotic illness among the patients 
suffering from liver cirrhosis. Lipid profile can be used as an indicator to predict the severity of illness among cirrhotic based 
on our results.  
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INTRODUCTION 

Burden of hepato-biliary diseases has been on a 
rise globally.1 Diseases involving the vital organ of 
liver rank among the top in affecting the quality of life 
of patients all over the world.2 These diseases can be 
benign or malignant and may lead to temporary or 
permanent damage to the parenchyma of this vital 
organ of human body. Chronic or end stage liver dis-
ease has been commonly associated with the pheno-
menon of liver failure. There can be multiple causes for 
this, which may be primary or secondary. Once cirr-
hosis of liver has occurred then no medical therapy can 
reverse this condition and liver transplant remains the 
only option.3 

Liver has been regarded as a factory of human 
body where many products are synthesized or broken 
down. Various forms of lipids have been processed     
in liver and their metabolism is dependent upon the 
proper functioning of this vital organ. It has been an 
established fact that when liver has structural or 

functional problems, metabolic capacity becomes 
altered and many chemicals either get increased or 
decreased in concentration inside the body.4,5 This 
phenomenon has been used to assess the nature and 
severity of liver disease. Alteration in levels of total 
cholesterol, LDL cholesterol, HDL cholesterol and 
triglyceride has been associated with liver damage 
among the patients suffering from cirrhosis.6 

Metabolic property of liver has been severely 
compromised in the patients of cirrhosis. Various 
studies have been done in past highlighting this fact.7,8 

Therefore it can be concluded that though cirrhosis 
affects the architecture of liver and seems like a struc-
tural deficit, has clear effect on the functioning of this 
vital organ of the human body. 

Relationship of altered lipid profile indices and 
presence and severity of liver cirrhosis has been dis-
cussed by clinicians and researchers at various levels. 
Ghadir et al. concluded that serum triglyceride level, 
serum lipid levels diminish linearly with progression 
of liver damage and these indices inversely correlate 
with severity of cirrhosis.9 Another similar study done 
in Brazil revealed that hypocholesterolemia can be 
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used to assess the progression of liver disease, because 
of the association between lowered cholesterol levels 
and outcome of the patients suffering from cirrhotic 
liver.10 A recent study came up with interesting find-
ings that the serum HDL-Cholesterol and LDL-Choles-
terol may be considered as markers of severity of liver 
damage in non-alcoholic cirrhosis, but the triglycerides 
only in disease of alcoholic origin. A similar study in 
our part of the world concluded that hypolipidemia 
was a consistent finding in patients with cirrhosis 
secondary to Hepatitis B virus infection. Liver cirrhosis 
may lead alteration in enzyme function causing deran-
gement in lipid metabolism. 

In Pakistan liver cirrhosis has been a common 
medical diagnosis affecting millions of people of all   
the age groups. Various researchhas been conducted 
locally to assess the etiology and severity of cirrhosis 
among the patients suffering from end stage liver 
disease.13,14 As ours is a developing country with limi-
ted resources which need to be managed effectively, so 
this becomes very important to look for the methods 
which are less expensive and can predict the severity 
and outcome of the illness. We therefore designed this 
study with the rationale to look for the relationship of 
deranged lipid profile with severity of liver cirrhosis 
along with other socio-demographic factors at Pak 
Emirates Military Hospital Rwp. 

METHODOLOGY 

This cross-sectional study was conducted at                
the Gastroenterology unit of Pak Emirates Military 
Hospital Rawalpindi Pakistan, from September 2018 to 
February 2019. Sample was gathered by using the non-
probability consecutive sampling technique. Sample 
size was calculated by using the World Health Organi-
zation (WHO) sample size calculator by using popula-
tion prevalence proportion of 90%.11 

Inclusion Criteria: All patients between the age of 12 
and 60years reported in the gastroenterology depart-
ment with liver cirrhosis due to any cause and were 
considered as potential candidates for liver transplant 
were included in the study.  

Exclusion Criteria:  Patients with unclear diagnosis 
regarding the cause of liver failure. Patients who were 
pregnant or had a diagnosis of hepatocellular car-
cinoma were also not included from the start. Patients 
with active psychiatric illness or delirium or dementia 
were also excluded in the beginning. Patients suffering 
from uncontrolled diabetes or any other metabolic 
disorder interfering with lipid metabolism were also 

excluded. Patients on any type of lipid lowering drugs 
were not included in the analysis as well.  

Diagnosis of chronic liver disease or liver 
cirrhosis was made on the clinical, laboratory and 
radiological findings by the consultant gastroente-
rologist.12-14 Model for end stage liver disease criteria 
was used to assess the severity of illness among these 
patients. MELD For-mula used was: 0.957 x Loge 
(Creatin -ine [mg/dL]) + 0.378 X Loge (Total Bilirubin 
[mg/mL] 1.120 x Loge (INR)+ 0.643. Patients with 
initial MELD score greater than 10 were considered as 
having more severe illness as compared to those 
having MELD score less than 10.15,16 

Pak-Emirates Military Hospital has an ethical 
review board committee which was approached to get 
the approval for study. Lipid profile was done from 
the laboratory of own hospital. Other investigations 
included all base line investigations (Blood Complete 
picture, liver function test, renal function test, C-
reactive protein, tumor markers etc.) ultrasound abdo-
men. Mini mental state examination was also done to 
look for the signs of hepatic encephalopathy or other 
causes of delirium in these patients. 

Intravenous blood samples were collected from 
the cirrhosis patients with the help of 5ml syringe. 
Serum was separated and stored at−40°C until analy-
zed for lipid profile and fatty acids by micro-lab 300 
and gas chromatography (GC 8700, Perkin–Elmer Ltd). 
Lipid profile performed by kit method (Merck, Ger-
many) included total cholesterol (TC), triacylglycerol 
(TAG), high density lipoprotein–cholesterol (HDL-C), 
low density lipoprotein–cholesterol (LDL-C), very low-
density lipoprotein–cholesterol (VLDL-C) and total 
lipids. All these investigations were carried out in the 
laboratory of own hospital under the supervision of 
consultant chemical pathologist. Hypocholesterolemia 
in our analysis was defined as: TC <100 mg/dl and/or 
HDL-cholesterol <40 mg/dl and/or LDL-cholesterol 
<70 mg/dl and for hypotrigly-ceridemia value of TG 
<70 mg/dl.17 All statistical analysis was performed by 
using the Statistics Package for Social Sciences version 
24.0 (SPSS-24.0). Mean and standard deviation for the 
age of study participants was calculated. Frequency 
and percentages for gender, causes of liver failure, 
severity of cirrhosand patients with abnormal lipid 
profile were calculated. 

RESULTS 

A total of 90 patients of liver cirrhosis reported    
in the department in the given period. Three of them 
were not fulfilling the age criteria of study, three 
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wereon lipid lowering drugs and diagnosis of two 
remained unclear. Out of 82 patients included in the 
final analysis 49 (59.7%) were male and 33 (40.3%) 
were female. Male to female ratio was 1.5:1. Mean age 
of patients diagnosed with liver failure in our study 
was 47.14 ± 2.342 years. Other characteristics of study 
population have been summarized in Table. 
 

Table: Characteristics of study participants (n=82). 

Age (Years) 

Mean ± SD  
 Range (min-max) 

47.14 ± 2.342 years 

12-59 years 

Mean MELD Score 16.13 (1.231) 

Gender 

Male 

Female 

49 (59.7%) 
33 (40.3%) 

Severity of cirrhosis 

MELD Score <10 

MELD Score > 10 

37 (45.2%) 
45 (54.8%) 

Causes of Cirrhosis  

HCV Infection 

HBV Infection 

Alcoholic Liver Disease 

Autoimmune Hepatitis 

Wilsons Disease 

Cryptogenic Cirrhosis 

Others 

55 (67.1%) 
10 (12.2%) 
08 (8.7%) 
03 (3.65%) 
03 (3.65%) 
02 (2.4%) 
01 (1.2%) 

 

Forty five (54.8%) had severe illness (MELD score 
>10) while 37 (45.2%) had less severe illness (MELD 
score <10). HCV was the commonest cause of liver 
failure in our setup followed by HBV. 

DISCUSSION 

Liver cirrhosis has been a prevalent condition in 
all parts of the world.2 Etiology may vary according to 
the demography of patient. Developing countries like 
Pakistan has more cases of viral infections which pre-
sent as cirrhosis or end stage liver disease.1 Some-times 
even with the development of hepatocellular carcino-
ma.18 Western and developed countries have controlled 
the spread of these infections but alcoholism become 
the culprit for cirrhosis in these parts of the world and 
adds to the burden of hepatobiliary diseases.19 Cirrho-
sis can be classified on structural as well as functional 
basis.3Classifying cirrhosis based on severity becomes 
important due to advent of newer treatments like liver 
transplant. There are many direct and in direct ways 
and scoring systems to assess the severity of cirrhosis 
and predict the prognosis of patient and prioritize 
them for the liver transplant.14 

Most of the patients included in our analysis were 
male with a male to female ratio of 1.5:1. Gender has 
no role in predicting the severity of illness in our target 

population. Similar results have been produced in           
the studies done in the past as well by Bombeck et al, 
where p-value was not significant for the gender.10 

Hepatitis C virus (HCV)was the commonest cause of 
cirrhosis followed by Hepatitis B virus (HBV) in our 
target population. This is also not a new finding and 
consistent with the results of other studies done on our 
population by Salamat et al, in which around 80% of 
the patients suffered from HCV.13 Type of etiology of 
cirrhotic liver disease has also been an influencing fac-
tors on the metabolic derangement in various studies 
done in the past but it was not the scope of our study 
so we did not establish or studied this association. 

Reduction in the levels of total cholesterol 
emerged as strong predictor of severe cirrhotic illness 
in our target population. Similar studies done on this 
subject in the past have also shown similar results. 
Especially studies done by Ghadir et al, and Bomeke    
et al, which showed p-value less than 0.05 for these 
parameters.9,10 Altered metabolic capacity of liver in 
presence of cirrhosis secondary to alcoholism or viral 
infections can be an explanation to this finding as this 
has been replicated in number of studies among all 
type of populations. 

Triglyceride levels were the second component    
of lipid profile which had a strong link with presence 
of severe illness in our analysis. Past literature also 
through light on this association and establishes a     
link between the two variables.10,11 Study of Chrostek     
et al. is especially important in this regard. One theory 
which explains this phenomenon postulates that re-
duction in the activity of microsomal triglycerides tran-
sfer protein (MTTP)may be responsible for decrease in 
the levels of triglycerides among the patients suffering 
from liver cirrhosis, especially secondary to viral 
infections.6 

LDL cholesterol and VLDL were not significantly 
liked with the presence of more severe illness in the 
patients we targeted for our study. Studies published 
in 2013 and 2017 done in other parts of the world have 
shown different results and p-value <0.05 showing 
significant association of these variables.11,12 Possible 
reasons may be ethnic difference in the study popula-
tion or difference in etiology of cirrhosis. More studies 
with a large sample size may show accurate results in 
this regard. 

This study was conducted in the gastroentero-
logy unit of a Military hospital which has limited bud-
get. Free of cost treatment is provided to the entitled 
patients only. This was the biggest limitation of this 
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analysis as it cannot be generalized because lipid 
profile could be done only of entitled patients or those 
who could afford. Non affording patients who were 
not entitled as well were unable to afford the cost of 
this investigation. Another limitation is not following 
up the patients for a long time as MELD score may 
vary with the time and condition of the individual. 
Long term follow up may have generated different 
results. Further studies addressing these limitations 
and involving multiple centers may generate genera-
lizable results in this regard. 

CONCLUSION 

Low values of lipid parameters were strongly related   
to the presence of severe cirrhotic illness among the patients 
suffering from liver cirrhosis. Lipid profile can be used as    
an indicator to predict the severity of illness among cirrhotic-
based on our results. 
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