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Abstract
Introduction: The HBV virus has its enveloped protein that surrounds nucleic acid for its protection. Hepatitis B DNA virus belongs to the Hepadnoviridae family and is
similar to retroviruses. Globally, HBV infected people approximately 2 billion in the world, about 350 million people were chronic carriers. One million deaths are caused by
the HBV virus every year. Each year, 400,000 new cases were reported in Latin America. Among all over the World, Pakistan was considered as one of the largest chronic
viral hepatitis infection countries.
Methodology: 975 samples were recoded from different districts of south Punjab. The sera of the patient’s sample were examined to analyze the LFTs, HBS serology,
HBS ELIZA, anti-HBeAg, AFP, anti- HDV, HBC IgM, and HBV DNA EAL TIME PCR. An anticoagulant sample was used to analyze their prothrombin time, HB level, WBC count,
PLT counts, and HBA1C. Data were analyzed by using Microsoft Excel 2019 and SPSS version 14.0.
Results: 975 samples were collected from the Multan district of Punjab. Out of which 638(65.43%) patients were detected positive for HBsAg serology, 312(32.84%)
were not detected. The HBA1C test values are higher in HBV patients and its normal value is below 6.4%. In 1st group 258 patients out of 638 are HBV PCR DETECTED,
bilirubin 2.1+-5.7, ALP 425.1±575.1, AST 119.6±102.6, ALT 62.0±41.6, and albumin 3.5±0.9. in the 2nd group, 149 patients out of 638 are HBV PCR detected, bilirubin 1.4±1.9,
ALP 488.1±339.2, AST 143.0±117.4, ALT 78.1±53.4, and albumin 4.4±0.6.
Conclusion: The prevalence of HBV in diabetic patients is higher as compared to control diabetic patients. the patients with high serum AFP levels tend to be HBsAg-positive, and those who have low AFP levels are associated with cryptogenic cirrhosis. The positive HBc IgM is higher in anti-HDV-negative cases as compared to
HDV-positive cases. The value of HBV DNA was higher in anti-HDV-negative cases. The HBsAg correlates with HBV DNA level and it’s a level higher in the IT phase and
lowers in the IC phase.

Introduction
The inflammation of the liver is caused by the hepatitis
B virus [1]. Hepatitis B is classified into two main categories
acute and chronic hepatitis. The infection of acute hepatitis

B was a short term that lasts for the first 6 months after the
infection of the virus and symptoms occurred within 3 months.
Chronic hepatitis B takes years to show symptoms and refers to
lifelong infection [2,3]. Hepatitis B virus caused acute as well as
chronic hepatitis in the world. The HBV virus has its enveloped
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protein that surrounds nucleic acid for its protection. Hepatitis
B DNA virus belongs to the Hepadnoviridae family and is similar
to retroviruses [4].
Globally, HBV infected people approximately two billion in
the world, about 350 million people were chronic carriers. One
million deaths are caused by the HBV virus every year. Each
year, 400,000 new cases were reported in Latin America, and
10 to 70% of them evolve to hepatocellular carcinoma [5]. The
environment was divided into high, intermediate, and low
endemicity areas on the basis of HBV infection epidemiology.
The infections rate higher than 8% are high, 2% to 8% are
intermediate and lower than 2% are lower endemicity areas.
Among all over the World, Pakistan was considered as one of
the largest chronic viral hepatitis infection countries [6].
The natural course of HBV is divided into three phases:
immune tolerant, inflammatory, and HBeAg seroconversion
phases. The infected patients re-enter into the hepatitis
reactivation, which leads towards cirrhosis and human
hepatocellular carcinoma [3,7].
A subviral agent known as Hepatitis D Virus (HDV) requires
a preexisting infection with HBV. The HDV has circular singlestranded RNA consisting of 1672 to 1697 nucleotides with
extensive intramolecular complementarity [8]. Globally 18
million people are affected by HDV and its mostly found in
western Asia, Europe, and Italy [9]. In recent studies, Turkey,
India, Australia, China, and Japan had more prevalence rates in
past years [10]. The HDV infection with the HBV was associated
with a higher rate of fulminant hepatitis as compared to HBV
infection. The individuals with chronic HBV infection and HDV
superinfection caused severe progressive chronic liver disease
[6]. Diabetes Mellitus causes hyperglycemia in patients and
insulin secretions to become low. Diabetes Mellitus caused
complications such as cardiovascular disease, neurology,
retinopathy, and renal failure. The number of patients with
Diabetes Mellitus is markedly increasing every year and the
prevalence of HBV virus was higher in the diabetic patient as
compared to control patients [11].
During embryonic life, within the first few weeks, the Alpha
Feto-Protein becomes low and reaches lower than 1mg/ml.
Serum AFP is elevated in some disease states, AFP screening
has been suggested when the tumor becomes redactable. In
non-malignant forms of liver AFP is elevated in acute chronic
hepatitis, and cirrhosis [12]. The absolute level of AFP is
examined to distinguish between benign and malignant causes
of elevation [13].

used for the treatment of the HBV virus. These treatments
prevent the effects of temperature or can slow down [16].

Methodology
975 samples were collected from the district of south Punjab
from October 2020 to February 2021. Patient information
was recorded including name, age, and sex. Collected 5ml
venous blood from the patient by using disposable syringes,
transferred into vials containing coagulant and anticoagulant,
centrifuged and plasma was separated from red blood cells for
further analysis.
The serum was used for serology test, LFTs by semi-auto
chemistry analyzer. Added 800ul R1 solution in the test tube.
Added 200ul R2 solution in R1solution test tube and kept at R/T
for 5 minutes. After this added 100ul plasma in the test tube
and run on Mindray 2600DR.
Serum HBsAg levels were quantified by using HBsAg assay,
based on chemiluminescent microparticle immunoassay
according to manufacturer protocol. The detection ranges
from 0.05-250IU/ml, and the higher value of HBsAg requires
dilution.
HBA1C tests were performed on Indiko (Fully Automated)
Clinical Chemistry Analyzer by Thermo Scientific; US-FDA
Approved. were detected by radioimmunoassay. Anti HDV, HBV
ELIZA, anti-HBe, and AFP level tests were formed on enzymelinked immunosorbent assay. After HBV chromatography, we
performed an HBV enzyme-linked immunosorbent assay and
then move towards HBV REAL-TIME PCR QUANTITATIVE. The
plasma of sample was analyzed for HBV virus by Real-time
PCR using an HBV Quantification kit. The addition of probes
in the master mixture emit light and quantified the viral load.
The detection limit ranged from 30 to 1.7×108IU/mL for HBV
PCR. The viral load of samples with HBV DNA <30IU/ml was
“undetected”.
Data were analyzed by using Microsoft Excel 2019 and SPSS
version 14.0.

Results
975 samples were collected from the Multan district of
Punjab. Out of which 638(65.43%) patients were detected
positive for HBsAg serology, 312 (32.84%) were not detected
in Figure 1.
The lower limit of detection is 30IU/ml, with 100%

The main reason for HBV virus transmission is through
blood, blood fluids, unsterilized needles, used syringes, birth,
and sexual contact [3,14]. HBV showed symptoms such as fever,
fatigue, upset stomach, lack of appetite, change in urine color,
pale eyes and skin, and grey color stool [3,15]. Liver damage
is diagnosed by blood tests, liver biopsy, or liver ultrasound.
There is no specific treatment to cure acute hepatitis. But, can
be cured by using some fluids, healthy and proper nutrition,
and doing rest. Hospitalization is required in some cases.
Interferon, liver transplants, and antiviral medications are

Figure 1: Patient that has HBV serology positive test.
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probability. The Applied Biosystems (Step One™ and Step
OnePlus™ Real-Time PCR Systems) assay detect quantitates
and genotypes. The sensitivity of HBV DNA REAL-TIME PCR
is 30IU/ml. Out of 975 samples, 449(46.05) were male and
526(53.94%) were female. Out of 638 samples 407(63.79%)
viral load greater than 30IU/ml, the result was detected for
those patients who have higher viral load than their sensitivity.
positive and negative viral load mentioned in Figure 2.
The further analysis with 975 patients (Table 1). In 1st group
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Figure 3: HBV prevelacnce in daibetic patient.

258 patients out of 638 are HBV PCR DETECTED, bilirubin
2.1±5.7, ALP 425.1±575.1, AST 119.6±102.6, ALT 62.0±41.6,
and albumin 3.5±0.9. in 2nd group 149 patients out of 638 are
HBV PCR DETECTED, bilirubin 1.4±1.9, ALP 488.1±339.2, AST
143.0±117.4, ALT 78.1±53.4 and albumin 4.4±0.6. the results
show that the patients with high serum AFP levels tend to
be HBs-Ag-positive, the other hand those who have low AFP
levels are associated with cryptogenic cirrhosis.
The graph shows that the HBA1C test values are higher
in HBV patients and its normal value is below 6.4%. The
prevalence of HBV in diabetic patients is higher as compared to
control diabetic patients in Figure 3.
253 patients (90.35%) were negative for HBeAg and (73.9%)

Figure 4: HBsAg and HBV DNA levels varied significantly between the patients in
different phases of CHB.
Table 2: Difference between Anti-HDV positive and negative cases.
Variable

Positive Anti-HDV
(n = 280)

Negative Anti-HDV (n = 358)

White Blood Cells (×103/mm3)

5.6±2.9

5.9±2.1

Platelet’s (×103/mm3)

207.5±91.9

214.9±74.3
12.4±2.2

Hemoglobin (g/dL)

12.3±2.1

HBV DNA PCR positive cases. In anti HDV negative cases, the

PT (Sec)

14.2±3.9

14.3±3.7

HBc IgM was higher as compared to HDV positive (13.68%)

Positive HBc IgM

5(1.78%)

49(13.68%)

versus (1.78%). In anti HDV cases the value of HBV DNA was

Positive HBc (total)

252(90%)

308(86.03%)

HBeAg positive

27(9.6%)

48(13.40%)

Positive HBV-DNA

251(53.9%)

256(71.50%)

higher see in Table 2.

HBsAg and HBV DNA level in phases of chronic hepatitis B
the HBsAg and HBV DNA levels varied significantly between
the patients in different phases of CHB. In different phases of

CHB the HBsAg and HBV DNA level significantly different. In
the immune tolerance group, the highest and lowest mean
values are observed. The highest mean value was (HBV DNA:
7.41±01.01 and HBsAg: 4.07±0.83) and in the IC group the
lowest was observed was (HBV DNA: 1.88±0.78 log and HBsAg:
1.98±1.42). the calculations observed in log IU/ ml units. The
HBV and HBsAg shows similar variation in every phase. Higher
to lowest in these order, IT group>EPH >ENH >IC group. The
lowest mean value observed in IC group Figure 4.

Discussion
Figure 2: Patients who have higher viral load than their sensitivity. Positive and
negative viral load mentioned.
Table 1: Clinical data of hbv real-time pcr positive patients.
Characteristics

Group 1
(AFP<20 IU/mL)

Group 2
(AFP = 20–399IU/mL)

Gender (male: female)

178:124

271:402

Age (y)

56.1±14.1

51.7±11.3

258:166

149:65

Underlying etiology
HBV REAL-TIME PCR (+:-)
Biochemical liver function tests
Total bilirubin (mg/dL)

2.1±5.7

1.4±1.9

Alkaline phosphatase (IU/L)

425.1±575.1

488.1±339.2

Aspartate aminotransferase(IU)

119.6±102.6

143.0±117.4

Alkine aminotransferase (IU/L)

62.0±41.6

78.1±53.4

Total Albumin (g/dL)

3.5±0.9

4.4±0.6

Mean AFP (IU/mL)

7.4±5.0

116.7±92.4

(+:-) indicates positive: negative; AST: Aspartate Transaminase; ALT: Alanine
Transaminase; AFP: Alpha Fetoprotein

There are certain limitations that were determined by the
present meta- analysis despite prominent efforts to test the
correlation between the Diabetes Mellitus prevalence and HBV
infection. Firstly, a serum marker was used to diagnose the
HBV infection. These markers include the HBsAg, anti-HBc,
HBV DNA or all these marker combinations in serum that
make it impossible to distinguish between ongoing and past
infection [17]. Moreover, hepatitis severity rate was not well
known; only a few studies had indicated aminotransferase
level. Secondly, meta-study involved three different studies:
Case-control, cross-sectional and cohort studies. All these
various types of study analysis have been partially responsible
for heterogeneity [18].
Furthermore, there is no evidence provided by the two
cohort studies for the association between HBV infection and
Diabetes Mellitus prevalence. Thirdly, population selection
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for control was divided into two major types. In some studies,
hospitalized patients that were not affected with HBV infection
were taken as control while in other studies the healthy
population was taken as control [19].
Therefore, it is concluded by the present studies that
HBV infected patients have higher rate of emerging Diabetes
Mellitus prevalence as compared to uninfected patients’
due heterogeneity across studies and meta-analysis studies
limitations. In our study we found that the HBV prevalence in
diabetic patients higher than nondiabetic.
We examined the correlation of Serum AFP level and
patient’s age. Higher AFP level observed in young patients,
secreting AFP in some cases. Frequently, the serum AFP levels
has been higher in younger age as compared to older ones. The
inverse correlation measured between AFP and patients and
confirmed by universe analysis [20]. The previous study tells
that younger patient linked with chronic HBV infection and
generally present high HCC at more advanced stage [21]. So, it
is concluded that not only age of the patients but there is also
involvement of the age- related conditions, tumor infection
and chronic HBV infection that are involved in an increased
AFP level in HCC patients. HBV infection and inflammation not
indicate by HBV DNA level.
In this study, the HBsAg levels are different during
different stages of chronic hepatitis B, in the Immune Tolerant
phase the level of HBsAg is higher and the lower in Internal
Control phase. The HBsAg level correlates with HBV DNA levels
especially in immune tolerant, HBeAg-negative hepatitis and
Internal control phase.
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