
INTRODUCTION
The liver is the second richest source of ALT. It is 
not surprising that any marked necrosis of liver 
cells leads to an escape of this enzyme into the 
blood. In acute hepatitis the level increases some 
times 10 or 100 folds than the normal, but in 
cirrhosis and obstructive jaundice the rise is less 

1,2pronounced than in acute necrosis . 

The hepatitis C virus has been affected 
3approximately ten million populations of Pakistan , 

4
and millions of people worldwide . Some patients 
with chronic hepatitis C have normal serum 
alanine aminotransferase (ALT) levels, even when 
tested on multiple occasions. In this and other 
situations in which the diagnosis of chronic 
hepatitis C may be questioned, the diagnosis 
should be confirmed by testing for HCV RNA. The 
presence of HCV RNA indicates that the patient 
has ongoing viral infection despite normal ALT 
levels. The ALT levels frequently fluctuate over time 
and may be normal or significantly elevated in 
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same patients measured at different times, where 
as other have persistently normal or persistently 

5
elevated ALT level . Approximately 20% of patients 
with chronic HCV infection have persistently 
normal ALT levels. Although most of these patients 
have some degree of inflammation on liver 

6
biopsy , but some researchers reported up to 10% 

3
of cases with fibrosis . However in non alcoholics, 
the rate of progression of fibrosis is very slow in 

7
patients with normal serum ALT levels . Although 
the virologic response to interferon monotherapy 
appears to be the same as in patients with elevated 
ALT levels, treatment increases the serum ALT 
levels in about half of patients, and this increase 

7,8can persists , so whether increase in ALT level is 
associated with a change in the rate of progression 

9is not known . There is no correlation between the 
serum ALT level and liver histology has been found 

10
in some studies , and thus should not be used to 

11guide therapy , on the other hand successful 
therapy is associated with clearance of serum 
HCV, RNA, normalization of serum ALT levels, and 

12
improvement in liver histology . 

It has been documented that there are significant 
clinical differences among the various genotypes 
and serum ALT levels and very few data are 
available from the literature on the relationship 

13
between ALT level and genotype .

Keeping all the above facts in view, we conduct a 
study on this controversial issue to determine any 
correlation between HCV genotypes and serum 
ALT levels in various patients of chronic hepatitis 
induced by hepatitis C virus, in our setup. This 
study shows the data from whole interior of Sindh, 
as the cases were collected from all the teaching 
hospitals attached with all the medical colleges of 
Sindh.  

MATERIALS AND METHODS
 (METHODOLOGY)
This study was conducted at Research Medical 
Center LUMHS Jamshoro, Pathology Department 
Peoples University of Medical & Health Sciences 
Nawabshah and Biotechnology Department 
university of Karachi, during August 2006 to 
December 2009.

This study was a multi centric study covering all 
the interior of Sindh. The blood samples from 344 
patients were collected from various medical 
wards of Liaquat University Hospital Jamshoro 
and Hyderabad, Peoples University of Medical & 
Health Sciences Hospital Nawabshah, Chandka 
Medical College Hospital Larkana, Civil Hospital 
Sukkur and Muhammad Medical College Hospital 
Mirpurkhas. The patients included in the study 
were having ages between 18 – 55 years, with 
evidence of presence of HCV-RNA in serum of 
patient by PCR and histological evidence of 
chronic hepatitis with either fibrosis or 
inflammatory activity by biopsy.

The suspected patients of chronic hepatitis were 
informed about the study, they signed a consent 
form and ELISA test for the presence of HCV 
antibodies was performed by ELISA kit of Biokit 
Spain. Than a sample of 05.0 ml of blood was 
collected in a tube with separating gel, to obtain 
serum, which was stored at room temperature for 
the determination alanine aminotransferase by 

12using UV enzymatic kinetic method . A sample of 
10.0 ml of blood was collected in a tube with 
separating gel, to obtain serum, which was stored 
at -80°C for determination of hepatitis C virus by 
extracting HCV-RNA from plasma, amplified using 
reverse transcription and detected through the 
use of fluorescent reporter dye probes specific for 
HCV in the smart cycler® (cephid) and for HCV 
genotyping, which was performed by Anagen Kit 
that determines 12 HCV genotypes by simply 
electrophoresing HCV 5"NCR & Core region 
genes of type-specific sequence length amplified 
by Reverse-Transcription Polymerase Chain 
Reaction (RT-PCR) and features accurate and 
simple determination of HCV genotypes. The Kit 
can correctly genotype HCV RNA in serum or 
plasma at concentration equal to or greater than 
100IU/ml.

RESULTS
In this prospective study (Table-I) a total of 344 
HCV-PCR positive patients with different 
genotypes were evaluated (239 men and 105 
women). Their ages rang from 18-55 years with a 
mean age of 35.14 years. The duration of infection 

2
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was evaluated in all the patients; it was below 2 
years in 140 (40.69%), between 3 and 5 years in 
196 (56.9%) and above five years in 8 patients 
(2.32%). The age at infection was below 20 years in 
42 (12.20%) patients, between 21 & 40 years in 221 
(64.25%) and above 40 years in 81 patients 
(23.55%). 

Estimation of alanine aminotransferase (ALT)
The ALT is the major liver enzyme and is used as a 
marker of liver infection or hepatitis was estimated 
in 344 patients and was 4.4 times higher (mean 
level= 154.5 U/L) than normal in 335 (97.38%) 
patients, while 09 (2.61%) patients show ALT with 
in normal limit.

HCV Genotypes
The genotype (Table-II) was performed on 344 
blood samples of chronic hepatitis C patients with 
positive hepatitis C virus RNA. The results of 
genotyping indicated (Table-II) that HCV 
genotype- 3a was found to be a major genotype in 
242 (70.34%) cases, followed by genotype 3b in 
19 (5.52%) cases, genotype 1a in 10 (2.61%) 
cases, genotype 1b in 5 (1.45%) cases, genotype 
2 in 4 (1.16%) cases, genotype 5 in 3 (0.87%) 
cases and genotype mixed in 9 (2.61%). However 
no other genotype could be identifiable by this 
technique in 52 (15.11%) cases so classified as 
such remained untyped.

HCV Genotypes and alanine aminotransferase 
(ALT) level
As described in (Table-III), when HCV genotypes 
were correlated with serum ALT levels, 09 cases 
were found < 50 mg % and among these 06 cases 
were of genotype 1a, 02 cases were of genotype 
2a and one case of untyped. 55 cases shows 
serum ALT level between 50-100 mg % and among 
this majority of cases belongs to untyped 
category. 209 cases shows serum ALT level 
between 100-200 mg % and among this majority of 
cases belongs to genotype 3a. 71 cases shows 
serum ALT level >200 mg % and among this 
majority of cases belongs to genotype 3a. 

DISCUSSION
In current when we correlate the serum ALT levels 
with various genotypes of hepatitis C virus, the 
majority, ie eight cases out of nine of cases of 
genotype 1 show ALT levels < 100 U/L and no any 
patient show ALT level more than 100 U/L this 
finding is in consistent with another study held in 

14Italy .

We observed that the majority of the cases of 
genotype 3a, 3b, and 2 have serum ALT levels 
between 100-200 U/L, and cases above 200 U/L 
also belong to this class. In these genotypes no 
any case was observed < 50 U/L, this finding is 

14also observed by other workers . The most 

3
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prevalent genotype in Pakistan is 3a followed by 
153b & 1a .The patients of genotype 3 which also the 

16-18
most prevalent genotype in Pakistan , had 
significantly higher ALT values; this finding was 

19,20
also reported in two other studies from the USA . 
Few data are available from the literature on the 
relationship between ALT level and genotype: Mita 

21et al  found no correlation, but included only 8 
22patients with genotype 3. Zeuzem et al  reported a 

trend of lower ALT levels in patients with previous 
intravenous drug abuse where genotype 3 was 
prevalent; also in this study the number of patients 
was small.

CONCLUSIONS
The data in the current study indicates the strong 
correlation between HCV genotypes and serum 
ALT levels. The genotypes 3a, 3b and 2 were found 
associated with high serum ALT levels and the 
genotype 1 was found associated with low levels 
of serum ALT.
Copyright© 11 Jan, 2014.
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