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ABSTRACT 
 

Alcoholism is a chronic, progressive and potential cause of liver disease in the western world and it is 
most common in Nepal. Numerous data are available regarding alcoholic liver disease (ALD) with biochemical and 
hematologic indicators but very few works have been made in the Nepalese context. Hence, an effort has been 
made to evaluate the status of biochemical markers in ALD among the Nepalese subjects.166 ALD cases were 
enrolled in our OPD. Out of total ALD patients, 110 (66.27 %) patients were male and 56 (33.73%) patients were 
female. ALD patients had significantly low body weight (p<0.05) and low BMI (p<0.05) compared to control. 
Hyperbilirubinemia and hypoalbuminemia correlate with alcohol intake. Albumin / globulin ratio significantly 
decreased in ALD. The elevated levels of AST (p<0.001), ALT (p<0.01), ALP (p<0.001), GGT (p<0.001) and AST/ALT 
ratio > 1 were found with ALD patients respectively. The percentage of hemoglobin and total number of RBC were 
found to be significantly decreased, whereas mean corpuscular volume (MCV) significantly increased in ALD. The 
findings of the present study are consistent with previous studies, suggesting that hepatocytes damage causes leak 
of these enzymes into the circulation. This study concludes that biochemical and hematological parameters is 
dependable marker of ALD. 
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INTRODUCTION 
 

Alcohol use is rising rapidly in developing regions and is a major concern among 
indigenous people around the world, showing a higher prevalence of liver disease. However, 
levels and patterns of alcohol consumption do not fully explain the cause of alcoholic liver 
disease mortality [1]. The global burden of disease project estimated alcohol to be responsible 
for 1.5% of all deaths and 3.5% of those who live life with disability [2]. In the USA, 67.3% of the 
population over 18 years of age drinks alcohol each year [3]. Now a day, it is a common 
substance abused in Nepal [4, 5]. A group of researchers reported on 2000AD, about 60% of the 
Nepalese people had experienced alcohol and 41% had taken it during the last 12 months [6]. 
Alcoholism is a chronic, progressive and is one of the potential causes of liver disease [7]. 
Although alcoholism is more common in men, women are much more susceptible to the toxic 
effects of alcohol [8]. Recent evidence has shown that estrogen may increase the susceptibility 
of the liver to alcohol-related damage, rendering women more vulnerable to its toxic effects 
[9]. Cirrhosis mortality rates are very low in the younger population, but rise with increasing 
age. In fact, the rate of cirrhosis among people 75–84 years of age is as high as 31.1 per 100,000 
individuals  and  contribution of cirrhosis to total deaths peaks between 45- 54 years of age, 
becoming the fourth leading cause of death in the US within this age group [9]. The prevalence 
of ALD, particularly cirrhosis, varies significantly with socioeconomic status and social class. 
Numerous studies have shown that individuals who are unemployed, have low income, or have 
low educational background exhibit higher rates of cirrhosis mortality [10]. Severity of liver 
damage is often associated with the amount of heavy alcohol consumption with a history of 
alcohol abuse [11]. However, the magnitude of ALD not only depends on the total amount of 
alcohol consumed; drinking patterns and type of alcoholic beverage intake [12]. 
 

Three major histological changes have been associated with chronic alcohol 
consumption: alcoholic fatty liver, alcoholic hepatitis and alcoholic cirrhosis. Alcoholic fatty liver 
is a condition of accumulation of fat in the liver, reversible upon discontinuation of alcohol use. 
Alcoholic hepatitis is a second major histopathological lesion due to alcohol. Alcoholic cirrhosis 
is the third major histological pattern of liver injury due to alcohol. It occurs in about 15% of 
heavy drinkers. Acetaldehyde formed of ethanol oxidation stimulates collagen synthesis. It is an 
irreversible stage of alcoholic liver damage, and is of the micro nodular type [13]. ALD 
constitutes a significant number of patients in various countries around the world and presents 
serious health-related as well as economic problems [14]. The pattern of liver disease varies 
geographically, among various ethnic groups with different practices and time [15]. Alcoholic 
liver disease causes elevations of serum aspartate transaminase (AST) and alanine transaminase 
(ALT) [16]. More than 80% of patients with alcoholic liver disease have De Ritis Ratio (AST: ALT 
ratio) of 2 or more [17]. This ratio is a valuable diagnostic marker of ALD [18]. 
Hyperbilirubinemia is frequent in alcoholic liver disease. Tests for alkaline phosphatase, γ-
glutamyl transpeptidase (GGT), serum albumin, and prothrombin time, are also indicator tests 
of altered hepatic activity [19]. Hematologic tests, namely, RBC counts, WBC counts, 
hemoglobin levels and mean corpuscle volumes are strong indicators of alcoholic liver disease 
as reported by several researchers [7]. 
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However, numerous data are available regarding alcoholic liver disease with biochemical and 
hematologic indicators throughout globe but very few numbers of researches have been made 
about ALD in the Nepalese context. Hence, an effort has been made to evaluate the status of 
biochemical markers in alcoholic liver disease among the Nepalese subjects. 
 

MATERIALS AND METHODS 
 

This retrospective hospital-based case control study was conducted in the National 
Medical College and Teaching Hospital (NMCTH), Birgunj, Nepal, in collaboration with the 
department of central pathology laboratory. All clinically suspected patients attending at our 
outpatient department (OPD) with common symptomatic disease like fever, diarrhea, skin 
disease etc. from 16thSeptember 2009 to 15th August 2011 were selected for study. A total 
number of 166 cases of clinically diagnosed cases of ALD in the age group of 20-60 years with 
history of prolong alcohol intake. ALD was diagnosed with the help of clinical and biochemical 
findings [20]. 100 healthy patients and volunteers of medical college staffs who did not have 
any features suggesting abnormalities related to biochemical, liver or hematological 
parameters, were enrolled in the study as controls. Patients with diabetes mellitus, 
autoimmune disease, hemolytic anemia, or infections of the liver, renal problem were excluded 
from the study.  Detailed present and past histories of the patients were collected from preset 
proforma. The proforma included name, age, sex, dietary habit, dirking habit, smoking habit, 
family history of disease ,socio-economic status , community and occupation.  
 

Ethical approval was taken from Institutional Research Committee. 5ml of blood was 
drawn by venipuncture under aseptic precaution in the fasting condition in a plain tube.  Serum 
was  separated and biochemical parameters include  total  bilirubin, conjugated and 
unconjugated bilirubin, total protein, albumin, albumin: globulin ratio, aspartate transaminase 
(AST),  alanine transaminase (ALT), alkaline phosphatase ( ALP) and γ-glutamyl transpeptidase 
(GGT)  were assayed by using Bio-Kit (Ranbaxy) by semi - automated clinical chemistry analyzer 
(Microlab 300 , Vital Scientific, USA) . The ratio of AST to ALT was calculated. The hematological 
measurements included total count of RBCs and WBCs, haemoglobin concentration ,  Packed 
Cell Volume (PCV)  and mean corpuscular volume (MCV) were  measured by an automated cell 
counter ( MEK6410K,Nohon Kohdan ,China).  
 

All results were expressed in Mean ± SEM. One-way analysis of variance (ANOVA) was 
used to test the significance of difference between all the parameters of controls and patients 
and p value < 0.05 was taken to indicate a statistically significant. The statistical evaluation was 
done using the Student’s‘t’ test. Statistical analysis was carried out using SPSS for windows 10.0 
software (SPSS Inc., Chicago, IL, USA). 
 

RESULTS 
 

A total of 166 adult subjects were enrolled in the outpatient department (OPD) in 
National Medical College and Teaching Hospital, Birgunj. Regarding sex out of total patients, 
110 (66.27 %) patients were male and 56 (33.73%) patients were female. Age of the patients 
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was considered from 20-60 year and they were divided into four groups with age of 10 years 
interval. Maximum frequency of ALD has been found in 31-40 year age of both sex group 
patients. There were no statistically significant differences in age and sex between patients and 
controls (Table 1). 

 
Table 1 Sex distribution of patients with ALD (n = 166) and non-ALD controls (n = 150). 

 

Age Group   
Mean Age 

 Male Female 

  Patients 
(n=110) 

Control 
(n=100) 

p-value Patients 
(n=56) 

Control 
(n=50) 

p-value 

21 - 30 24.91±2.72 32 (29.09%) 30 (30%) > 0.05 19 (33.92%) 20 (40%) > 0.05 

31 – 40 33.55±2.71 44 (40%) 35 (35%) > 0.05 21 (37.50%) 15 (30%) > 0.05 

41 - 50 44.33±2.51 21 (19.09%) 20 (20%) > 0.05 11 (19.64%) 12 (24%) > 0.05 

51 - 60 55.00±3.03 13 (11.82%) 15 (15%) > 0.05 5 (8.94%) 3 (6%) > 0.05 

N = 166  n = 110 (66.27%) n = 56 (33.73%) 

p> 0.05 = statistically non-significant 

 
Mean age, body weight, height and body mass index were determined of the total 

patients 166 (male =110 and female = 56) and healthy control (n=100) group (Table 2). Male as 
well as female ALD patients had significantly low body weight (p<0.05) and low BMI (p<0.05) 
compared to control. 

 
Table 2.  Demographic profile of patients with ALD and healthy control groups 

 

Parameters Male, Mean ± SEM Female, Mean ± SEM 

 ALD 
(n=110) 

Control 
(n=100) 

ALD 
(n=56) 

Control 
(n=50) 

Age (yrs) 38.23 ± 1.23 40.01±0.89 35.23± 1.53 35.89±1.28 

Bodyweight (kg) 43.08 ± 1.72
*
 41.28 ± 1.63 40.89 ± 1.65

*
 39.28±1.21 

Height (cm) 162.23±0.27 162.11 ±0.28 160.22±0.51 160.01 ± 0.55 

BMI (kg/m
2
) 19.87±0.04

*
 22.62±0.63 19.03±0.34* 21.08±0.92 

 
Table 3.   Enzymatic parameters among ALD and control groups. 

 

Parameters Male, Mean ± SEM Female, Mean ± SEM 

 ALD 
(n=110) 

Control 
(n=100) 

ALD 
(n=56) 

Control 
(n=50) 

GGT (IU/L) 327.57±13.27
**

 24.55±0.41 302.13±13.60
**

 25.02±0.62 

ALP (IU/L) 197.78±8.25
**

 127.15±1.60 197.61±10.64
**

 125.11±2.11 

AST (IU/L) 151.75±6.00
**

 32.38±0.68 147.46±3.29
**

 31.52±1.06 

ALT (IU/L) 69.81±2.83 30.56±0.73 65.42±3.75 30.55±1.03 

AST: ALT 2.64±1.54
**

 1.12 ± 0.31 2.46±1.97
**

 1.11±0.19 

 
p value *<0.05, **<0.001 when compare Alcoholic liver disease (ALD) with healthy non-alcoholic liver disease as 
controls. 

 
In the present study, the serum enzymatic parameters include AST, ALT, ALP, GGT and 

AST/ALT levels in the control group and alcoholic patients are given in Table 3. The elevated 
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levels of AST (p<0.001), ALT (p<0.01) and ALP (p<0.001) were found with ALD patients 
respectively. One point that is more interesting the increased ALP levels remain same in both 
male and female patients. The ratio of serum AST/ ALT in the male and female was 2.64±1.54 
and 2.46±1.97 as compared to the controls (p<0.001) respectively. All patients with ALD had an 
AST/ALT ratio > 1, but no one in the group had an AST or ALT level >300 IU/L. GGT levels in the 
alcoholic patients of both gender was highly elevated as compared to healthy control (p<0.001). 
Patients with ALD were assessed by non-enzymatic biochemical parameters (Table 4). In the 
present study, there is significantly increase total bilirubin (<0.05) in male and female alcoholic 
patients respectively. They further observed that all patients showing elevated level of 
conjugated and unconjugated bilirubin. On closer look, it was found that conjugated bilirubin 
(p<0.05) elevated more than unconjugated bilirubin (<0.05) when compared with healthy 
control group. Total proteins including albumin and A: G ratio were significantly decreased in 
both gender. It was also found that prothrombin time of male alcoholic patients elevated more 
than female alcoholic patients and both values were statistically significant(<0.05). 
 

Table 4.  Non- enzymatic biochemical parameters among ALD and control groups. 
 

Parameters Male, Mean ± SEM Female, Mean ± SEM 

 ALD 
(n=110) 

Control 
(n=100) 

ALD 
(n=56) 

Control 
(n=50) 

Total Bilirubin (mg/dl) 3.08 ± 0.5
***

 0.67 ± 0.02 2.21 ± 0. 06
***

 0.56 ± 0.19 

Conjugated Bilirubin (mg/dl) 2.56 ± 1.15
***

 0.56 ± 0.05 1.98 ± 0.02
***

 0.50 ± 0.12 

Unconjugated Bilirubin 
(mg/dl) 

1.58 ± 0.87
 **

 0.36 ± 0.02 1.01 ± 0.05
**

 0.07 ± 0.21 

Total Protein (g/dl) 5.28 ± 1.18
***

 7.45 ± 0.89 4.59 ± 0.99
***

 6.87 ± 0.09 

Albumin (g/dl) 2.22 ± 0.75
**

 3.12 ± 0.56 1.82 ± 0.71
**

 3.32 ± 0.88 

Albumin: Globulin (A: G) 0.92 ± 0.26
*
 1.32 ± 0.14 0.82 ± 0.22

*
 1.09 ± 0.16 

Prothrombin time (s) 25 .02 ± 0.04
***

 15.08 ± 0.18 24.07 ± 0.07
***

 14.13 ± 0.04 

 p value 
*
< 0.05, 

**
< 0.01, 

***
 < 0.001 when compare ALD with healthy non-alcoholic liver disease as controls. 

 
Table 5  Hematological parameters among ALD and control groups 

 

Parameters Male, Mean ± SEM Female, Mean ± SEM 

 ALD (n=110) Control (n=100) ALD (n=56) Control (n=50) 

Hb ( g /dl) 12.43 ± 0.11
*
 13.69 ± 1.26 11.18 ± 0.08

*
 12.32 ± 0.87 

RBC x 10
6 

(cells/µl) 4477.23 ± 0.06
*
 5064.71 ± 0.08 4098.46 ± 0.21* 4638.66 ± 0.29 

WBC x 10
3
 (cells / µl) 4136.91 ± 0.08

*
 5124.57 ± 0.07 4119.68 ± 0.07

*
 5083.12 ± 0.01 

PCV (%) 40.12 ± 0.03
**

 44.06 ± 0.21 35.09 ± 0.08
**

 38.19 ± 0.03 

MCV (fl/l) 101.06 ± 1.01
*
 92.84 ±0.87 96.05 ±0.12

*
 93.09 ±0.09 

ESR (mm/h) 2.75 ±0.01 2.55 ±0.08 2.69 ± 0.03 2.54 ± 0.06 

Platelets x 10
3 

(cells/ µl) 197099.46±0.09 206238.09±1.16 2078236.23±0.86 216348.39±1.04 

Lymphocytes (%) 47.13 ±0.17 48.17 ±0.16 43.01 ±0.18 44.16 ±0.15 

Neutrophils (%) 41.12 ±0.24 40.09 ±0.22 39.93 ± 0.18 41.01 ± 0.87 

Eosinophil (%) 2.57 ± 0.06 2.59 ±0.10 2.55 ± 0.02 2.54 ±0.05 

 
p value, * < 0.05, **<0.01 when compare ALD with healthy non-alcoholic liver disease as controls. 
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In the present study (Table 5), the percentage of hemoglobin, total number of RBC and 
WBC were found to be significantly decreased (p<0.05), whereas mean corpuscular volume 
(MCV, p<0.05)) significantly increased in alcoholic liver disease in comparison to control group.  
Pack cell volume (PCV) was found marginally decreased in both groups. Differential counts, 
platelet counts and ESR value remain almost same as healthy control. 

 
DISCUSSION 

 
Liver is a versatile organ of the body and it performs different kinds of biochemical 

function and host defense of the body. Therefore, liver disease is a collection of conditions, 
diseases, and infections that affect the cells, tissues, structures, or functions of the liver [16]. 
Chronic heavy alcohol drinking induces liver injury and results in ALD, even irreversible alcoholic 
liver cirrhosis [21]. ALD diagnosis is currently based on drinking history, related laboratory test 
[22]. We analyzed 166 ALD patients, of which maximum frequency of ALD has been found in 31-
40 year age of both sex. Our study showed that male population (66.27%) is affected with ALD, 
which is corroborated with a previous study of western Nepal [23]. This may be associated with 
a variation in the drinking pattern or medical care seeking practice between sexes in these 
geographical regions. This could be due to the gender-dependent difference in the gastric and 
hepatic metabolism of alcohol added with hormonal factors along with delayed medical care 
among female patients.  
 

In the present study showed that ALD patients had significantly low body weight and 
BMI.  Reduced adipose tissue is one cause of lower body weights in such patients. Loss of 
adipose tissue in chronic alcoholics who continue to drink is probably due to simultaneous 
inadequate nutritional intake [24, 25]. In recent years, conventional biochemical markers and 
potential ones have evoked the interest of researchers to study the damages caused by ethanol 
in the liver [26].  
 

An elevated serum AST in relation to serum ALT has been proposed as an indicator of 
alcohol induced organ damage [27]. The elevation in ALT was not as high as that of AST in ALD 
patients, thus reflecting the diminished hepatic activity of these enzymes, which made them to 
leak into the serum from damaged hepatocytes due to location of ALT in the cytosol [28]. The 
increase in AST may be due to increased cell membrane permeability, cell necrosis and 
mitochondrial leakage into the blood, caused by excessive alcohol consumption [29]. Since AST 
is located in both the cytosol and mitochondria, serum levels depend markedly on the degree 
of liver damage [30]. It was reported that most patients with high alcohol consumption but 
without severe liver disease do not have an AST/ALT ratio above one. A high AST/ALT ratio 
suggests advanced ALD [31]. Some interrelated reasons have been reported for the high 
AST/ALT ratio in ALD due to (i) decreased hepatic ALT activity [32],   (ii) pyridoxal -5’- phosphate 
depletion in the liver of alcoholics [33] and (iii) mitochondrial damage leading to an increase in 
the serum activity of mitochondrial aspartate in patients with high alcohol consumption [31]. 
GGT located in several tissues of the kidney, pancreas and liver and plays a role in the 
metabolism of glutathione, facilitates amino acid transport. The activity of serum GGT is 
induced by ALD and cholestasis, not by renal disease. Several researchers have reported a 
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significant elevation in GGT in patients with ALD, and even in light and moderate drinkers [17]. 
Studies by Cushman et al.[34] and Poikolainen et al.[35] showed that elevated serum GGT levels 
in drinkers were related more closely to the biological effects of alcohol consumption rather 
than to the amount of alcohol consumed. Irie et al.[36] found that GGT synthesis and protein 
expression were increased in ALD, leading to elevated serum levels of GGT that was commonly 
noted in patients with the disease.  We found in our study, level of GGT elevated significantly 
due to regular intake of alcohol. Many authors have shown that the determination of ALP is 
useful for the diagnosis and clinical evaluation of patients with different types of carcinomas 
[37]. Our results demonstrate that none of our patients with total ALP values lower than 100 
IU/L presented ALD without any sign and symptom of cancer. 
 

Patients with various forms of liver disorders showed hyperbilirubinemia. In the present 
study, there is an increase of total bilirubin, conjugated bilirubin and unconjugated bilirubin 
level of serum of alcoholic patients in male and female respectively. Uptake and excretory 
functions of liver is constrained depending upon the increment of bilirubin level of serum.  
Albumin level was found to be significantly decreased in all the tested groups when compared 
with normal group and is most common complication of ALD.  Hypoalbuminemia was present 
about 86% patients of the hepatic encephalopathy in a study carried out in Pakistan [38] 

.Previous study carried out in central Nepal shows that reversal A/G ratio can help in the 
diagnosis of ALD [23]. 
 

Alcohol has a variety of pathologic effects to the bone marrow resulting in vacuolization 
of the bone marrow precursor cells, anemia, leukemia and thrombocytopenia. It also affects 
the function of the leukocytes and platelets [39]. It directly damages erythroid precursors, 
thereby contributing to macrocytosis and the anemic state of chronic alcoholics. Ethanol 
induces sideroblastic anemia, perhaps by direct interference with heme synthesis. Further, 
chronic ingestion of alcohol can lead to various types of hemolytic anemia caused by alterations 
in the erythrocyte membrane lipids that occur in association with alcoholic liver disease [40]. 
Because the red blood cell survive for 120 days after it has been released into the circulation, 
an MCV result may remain elevated for up to 3 months after a person has stopped drinking. 
However, increase in MCV has been reported in other conditions such as thyroid disease, folate 
deficiency, recent blood loss and a number of hematological conditions, and liver disease from 
other causes [41]. The values obtained  for haematological parameters in alcohol drinkers 
irrespective of sex showed a significant difference (p<0.05) in the haemoglobin concentration , 
MCV and PCV when compared to those of the control this could be as a result of dehydration as 
reported by Kristensson et al.[42]. Prolonged PT is associated with increased mortality [43]. Our 
study showed that mean rise in PT was 6.94 s in both genders, which was supported with 
published work done by Pakistani researcher [38]. However, no significant variation in either of 
the groups tested was observed in case of polymorphonuclear cells, lymphocytes, eosinophil 
and ESR values. 
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CONCLUSION 
 

The result of this study established that alcohol drinking is associated with a number of 
changes in cell functions, body weight, body mass index and hematological parameters. 
Hyperbilirubinemia, Hypoalbuminemia, high erythrocyte, mean corpuscular volume and pack 
cell volume are common features of alcoholics. Monitoring GGT, ALP, AST and ALT in 
combination is a sensitive means of detecting severity of alcohol induced liver damage. 
Internationally the AST/ALT ratio is accepted as dependable marker for diagnosis of ALD. Mostly 
affecting the productive age group of the male as well as female population. ALD has prime 
economic burden of the society as well. This provides reliable evidence for the liver injury 
caused by acute alcohol intoxication. We recommended screening for alcohol abuse in all adult 
patients presenting to the hospital as early detection of ALD could decrease morbidity and 
mortality due to ALD. 
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