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INTRODUCTION
Worldwide, about 300 million people (3.9%) are in-

fected with hepatitis B. It leads to different complica-
tions including hepatocellular carcinoma1. Hepatitis B 
is a significant viral infection in Pakistan due to its high 
prevalence and poor treatment outcome. Pakistan Med-
ical Research Council (PMRC) in collaboration with WHO 
reported a prevalence of about 2.5 % in Pakistan2 which 
was reported later in 2018, as 6.6 % by another local 
study3. In Khyber Pakhtunkhwa province the prevalence 
has been reported to be 2.7%4.

Alanine Amino transferase (ALT) is a liver enzyme the 
elevation of which shows injury to liver cells. That is why 
apart from high viral load, elevation of ALT up to a spe-
cific level is needed for starting anti viral drugs. Alanine 

amino transferase is important liver enzyme in a sense 
that it is used for monitoring the progress of hepatitis 
B infection as liver biopsy is less frequently performed 
in our setup. However ALT is not a good indicator for 
underlying hepatitis B infection and quite a significant 
number of patients may have normal ALT in spite of 
chronic hepatitis B or even a high viral load. According 
to some studies, raised ALT was found in about 38% of 
patients with chronic hepatitis B5 (CHB) and so it is con-
sidered that patients of CHB in spite of normal ALT are 
prone to liver injury, cirrhosis liver and hepatocellular 
carcinoma (HCC)6. Similarly not all patients with high ALT 
are HBe Ag positive or have high viral load. In one study, 
the HBe Ag positivity was about 37% in patients with 
chronic active hepatitis B and raised ALT levels7. Other 
studies showed that there was no significant relation 
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ABSTRACT
Objective: To find out the relationship of alanine amino transferase with viral 
load and HBe antigen positivity in the HBs Ag positive patients.

Methodology: This cross sectional study was performed on 63 patients in 
medical unit of Hayatabad Medical Complex Peshawar from October 2018 to 
August 2019. All HBs Ag positive patients, both male and female, were en-
rolled from the wards and outpatient department (OPD). Patients with cirrho-
sis liver, decompensated liver disease, acute hepatitis and other hepatotoxic 
liver conditions were excluded from the study. Every patient was tested for 
HBs Ag by enzyme linked immunosorbent assay (ELISA). Serum alanine amino 
transferase, quantitative polymerase chain reaction (PCR) for (hepatitis B vi-
rus) HBV DNA and HBe Ag from the sample taken at the same time and date. 
ALT of 40 U/L was considered the upper limit of normal. A level of two times 
of the upper limit of normal (ULN) was considered as high. Data was entered 
and analyzed with SPSS version 20. 

Results: Out of sixty-three patients, 55.55% (n=35) were males and 44.44% 
(n=28) were females. Patients age range was 15 to 70 with mean and SD of 
41 ± 17. Out of these patients, 49% (n=31) had a viral load of 2000 iu/ml or 
more and 33.33% (n=21) had HBe Ag positive status. Raised alanine amino 
transferase was noted in 39.69% (n=25) patients. No difference was found 
regarding these parameters in the males or females. Out of all, 71 % of the 
patients with a viral load of more than 2000 iu/ml were having raised ALT. The 
frequency of raised alanine amino transferase with HBe Ag positive patients 
was 85.7% (n=18).

Conclusion: Alanine amino transferase does not have a close correlation with 
the viral load in HBV patients. It is comparatively more correlated with HBe 
Ag positivity.
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between viral load and AST, likewise between liver viral 
load and ALT8.

Since ALT reference levels may differ from one labo-
ratory to another laboratory, the issue of its normal cut-
off values remains. The recent literature considers the 
normal upper limit reference values for ALT as 30 U/L for 
male and 19 U/L for females9. Since the reference value 
for the upper limit of ALT is about 40 U/L in most of the 
local laboratories in Peshawar, therefore we take this val-
ue in our study as the upper limit of normal. 

The purpose of this study was to address the issue 
that whether the rise in ALT follows the viral load and 
HBe Ag positivity? In another words, the purpose was 
to find out the correlation of ALT with the HBV viral load 
and HBe Ag positivity.

METHODOLOGY
This cross sectional study was conducted in the med-

ical unit of Hayatabad Medical Complex Peshawar from 
October 2018 to August 2019. All the HBs Ag positive 
patients, both male and female, were consecutive-
ly enrolled for the study. Patients were enrolled from 
the wards and OPD of the same hospital. Patients with 
cirrhosis liver, acute hepatitis, and decompensated liv-
er disease were excluded from the study. Patients who 
were on known hepatotoxic drugs, alcohol abuse, those 
who were having associated other liver diseases like fat-
ty liver grade II or more, cholelithiasis, cholangitis or oth-
er associated viral hepatitis were also excluded from the 
study. Patients, who had used antiviral drugs for more 
than two months, were also not included in the study.

Every patient was tested for HBs Ag and HBe Ag sta-
tus by ELISA, serum ALT and quantitative polymerase 
chain reaction (PCR) for HBV DNA from the sample tak-
en at the same time and date. The tests were performed 
from two standard laboratories in Peshawar including 

main laboratory of Hayatabad Medical Complex Pesha-
war. ALT of more than 40U/L was taken as the upper 
limit of normal in our study. A level of two times the 
upper limit of normal was considered as high. Data was 
analyzed with help of SPSS version 19. The predictor 
variables were viral load and HBe Ag while the outcome 
variable was raised ALT (how correctly it correlates with 
viral load & HBe Ag positivity).

RESULTS
The age range was 15 to 70 years with mean and SD 

of 41 ± 17. Fifty five percent (n=35) were males and 44.44 
% (n=28) females. Out of all HBs Ag positive patients, 
49% (n=31) were having a viral load of more than 2000 
IU/ml and 33.33 % (n=21) were having HBe Ag positive 
status. Raised ALT was noted in 39.69% (n=25) patients. 
No difference was found regarding these parameters in 
the males or females. Seventy one percent ( n=22) of the 
patients with a viral load of more than 2000 U/L were 
having raised ALT. The frequency of raised ALT with HBe 
Ag positive patients was 85.7 % (n=18) as shown in table 
1 and 2.

DISCUSSION
Serum alanine amino transferase (ALT) and aspartate 

amniotransferase (AST) are considered the most close-
ly associated enzymes with liver injury. The activity of 
these enzymes is considered as reliable and sensitive 
marker of liver disease10. According to different guide 
lines, (AASLD, EASL and WHO), the recommendations 
for treatment of chronic hepatitis B needs a viral load of 
specific level and high ALT level (>2 ULN)11, while WHO 
guidelines recommend the treatment even if the ALT 
level is normal and a high viral load11. In our study, the 
correlation of ALT was made with the HBV viral load and 
HBe Ag status. Since the recommendations for the anti-
viral treatment, apart from the viral load, was raised ALT 

Table 1: Status of viral load, HBe Ag and ALT in the HBs Ag positive patients
No. of patients Viral load (iu/ml) HBe Ag status ALT (u/l)
n=63 <2000 2001-19000 =/>2000 Positive Negative >2 x ULN <2 x ULN

n=32 n=20 n=11  n=21 n=42 n=25 n=38
Percentage 50.8% 31.7% 17.4% 33.33% 66.6%  39.7% 60.3%

ULN= Upper limit of normal

Table 2: Correlation of ALT with viral load and HBe Ag status
ALT status Viral load iu/ml HBe Ag status

>2000 (n=31) <2000 (n=32) Negative (n=42) Positive (n=21)

ALT > 2 X ULN 71% (n=22)
(P=.0187)

9.37% (n=3)
(p=.00001) 16.66% (n=7) 85.7 % (n=18)

ALT < 2 X ULN 29% (n=9)
(P=.054)

90.6%(n=29)
(p=.0244) 83.44% (n=35) 14.3 % (n=3)

ULN= Upper limit of normal
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of >2 ULN, therefore we also considered the patients 
with ALT of >2 ULN as same group irrespective of their 
individual values. 

This study indicates that ALT may not closely correlate 
with the viral load. A patient with hepatitis B may be hav-
ing high viral load and minimal or no liver injury (normal 
ALT) especially in the incidentally diagnosed cases of 
hepatitis B. This mostly occurs in the immune tolerant 
phase of hepatitis B infection. According to some of the 
physicians, the immune tolerant phase patients are an 
issue whether to treat them or not12. Yet it is preferred 
that such patients may be treated with antiviral drugs as 
treatment with interferons is associated with low inci-
dence of hepatocellular carcinoma13.

This study showed a viral load of less than 2000 iu/
ml in about 51 % of the patients, ALT of less than 2 x 
ULN in 60% of cases and HBe Ag negative status in 
about 67% of the cases. These figures were about 57%, 
55% and 91% respectively in another study14. Similarly 
Inci et al. included 230 patients of chronic Hepatitis B 
in which there were 77% (n=177) HBe Ag negative and 
23% (n=53) HBe Ag positive patients15. They found an 
average ALT of 129 ± 89 U/L in HBe Ag positive patients 
while 76.35 ± 75 in HBe Ag negative patients. These data 
are in accordance with our study data. 

According to our study, 29% of the HBV patients had 
ALT of less than 2x ULN inspite of having a viral load of 
more than 2000 iu/ml. Another study showed this fig-
ure as 40%14. In this study, we found that high ALT was 
more frequently associated with HBe Ag positive indi-
viduals (85.7%) and a high viral load (71%). Alexander 
J.V,Thompson et al. in one of their studies also men-
tioned the correlation of ALT with HBe Ag status and vi-
ral load in the HBs Ag positive patients. They found high 
percentage of raised ALT and high viral load among HBe 
Ag positive patients16. Their data showed that patients 
with a mean ALT of 107 U/L was in the HBe Ag positive 
group while this mean was 45 U/L in patients with HBe 
Ag negative group.

CONCLUSION
ALT does not have a close correlation with the viral 

load in hepatitis B patients while it has more close cor-
relation with HBe Ag positivity.
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