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Hepatitis B virus is one of the world s most important infectious diseases, with
one third of the world s population having been infected. It is important to
identify HBV/HDV co-infections to reduce the morbidity and improve quality
of life in HIV positive patients. The present study was performed to find out
Hepatitis B virus and Hepatitis D virus infection in HIV infected patients and
its correlation with CD4 counts in a tertiary care hospital. Total number of HIV
patients included in the study were three thousand one hundred and forty two
(3142). Out of these hundred and six (106) were positive for HBsAg. CD4
counts range was 20-1217 cells/mm3 and mean CD4 count was 342 cells/mm3.
One patient had chronic hepatitis D infection as IgG HDVAb was positive in
serum. The present study emphasize that a uniform protocol should be formed
to screen every HIV/AIDS patient and their co-partners for Hepatitis B and
hepatitis D virus for early detection and management of these co-infection
beside HIV for better prognosis and survival of these patients.

Introduction
Co-infections with viral hepatitis in
individuals living with HIV or acquired
immunodeficiency syndrome (AIDS) are of
great concern due to their association with
unfavorable outcomes and failure of
antiretroviral therapy 3.

Hepatitis B virus is one of the world s most
important infectious diseases, with one third
of the world s population having been
infected, approximately 400 million being
chronically infected and one million dying
of the complications of HBV infection each
year1. It has been estimated that 5% of
HBV carriers are also coinfected with HDV,
resulting in 15 million persons infected
with HDV worldwide2.

It is important to identify HBV/HDV coinfections to reduce the morbidity and
improve quality of life in HIV positive
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patients. The literature regarding the
prevalence of co-infection with HBV and
HDV in HIV infected patients in India is
sparse. Hence, the present study was
performed to find out hepatitis B virus and
Hepatitis D virus infection in HIV infected
patients and its correlation with CD4 counts
in a tertiary care hospital.

and forty two (3142). Out of these hundred
and six (106) were positive for HBsAg. So,
the percentage of HIV positive patients who
were infected with hepatitis B virus
infection was found to be 3.37 %. Amongst,
106 HBsAg positive patients, 88 were male
and 18 were female. The age ranges of the
HIV positive patients was found to be 22-65
years. Average age was 36 years. Amongst
106 patients, 86 patients were on ART. All
106 patients had heterosexual mode of
transmission.

Materials and Methods
Study was conducted in the department of
Microbiology of P.G.I.M.E.R and Dr. Ram
Manohar Lohia Hospital, New Delhi. Study
was performed over a period of one year
from December 2011 to November 2012.
Inclusion criteria was patients positive for
HIV and giving consent for the
investigations. 6 ml of the blood was
collected from confirmed HIV-positive
patients
into
plain
and
EDTA
(ethylenediamine tetraacetic aid) vacutainer
tubes. Serum was seperated from the plain
vacutainer and used for serological testing.
Blood in EDTA vacutainer was used for
CD4 counts testing.

CD4 counts range was 20-1217 cells/mm3
and mean CD4 count was 342 cells/mm3.
Patients were further divided into groups
(<200, 200-350, >350-500 and >500) based
on their CD4 counts.(Table 1). Average
CD4 count for various serological markers
of hepatitis B and hepatitis D is calculated
(Table 2)
Serological staging of Hepatitis B positive
patients
Acute hepatitis B infection - Acute hepatitis
B virus infection was present in 10 patients.
These patients were positive for HBsAg and
IgM HBcAb.

Testing for hepatitis B surface antigen(
HBsAg) was performed using Monolisa
HBs Ag ULTRA, Bio-Rad, France. All
HBsAg positive samples were further tested
for HBeAg (HbeAg- Wantai,Beijing,
China), IgM HBcAb (Wantai,Beijing,
China) , total(IgM+IgG) HBcAb (Wantai,
Beijing, China), total (IgM+IgG) HBeAb
(Wantai, Beijing, China). IgG anti-HDV
(Wantai,Beijing, China) was also detected
using ELISA technique.CD4 count was
performed using FACS Calibur, BD.

Acute hepatitis B infection with high
infectivity- It was present in 2 patients.
These were positive for HBeAg also.
Acute hepatitis B infection with low
infectivity- It was present in 8 patients.
These were negative for HBeAg.
Chronic hepatitis B infection- Chronic
hepatitis B infection was present in 96
patients. These patients were positive for
HBsAg and IgG HBcAb.
Chronic hepatitis B infection with high
infectivity- It was present in 37 patients.
These patients were positive for HBeAg.

Results and Discussion
Demographic profile
Total number of HIV patients included in
the study were three thousand one hundred
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Chronic hepatitis B infection with low
infectivity- It was present in 59 patients.
28 of these patients were positive for
HBeAb and rest 31 were negative for
HBeAb.

prevalence was found to be 3.3% among
HBsAg positive jaundice patients in 199819.
Another study from Ludhiana showed a
prevalence of 10% in HBsAg-positive liver
disease patients20.

Serological staging of hepatits D positive
patients

The prevalence of anti-HDV in chronic
HBsAg/HIV carriers in Euro- SIDA was
14.5% and hepatitis D was predominated in
intravenous drug users21 . In another study
done in Western Iran, high HDV prevalence
of 31.57% in HIV/HBV co-infected
individuals was found22. An Italian
multicenter survey, carried out in 2006
among HBsAg-positive patients, yielded an
anti-HDV prevalence of 8.1%23. With a
5.9% prevalence of hepatitis D in HBsAgpositive patients, Switzerland has been
found to be less affected than most other
European countries24. In 2003, a study was
conducted in which 194 HBsAg-positive
Korean patients were tested for anti-HDV,
out of which, seven (3.6%) tested positive.
Six of these patients had HCC
(hepatocellular carcinoma) and one had
cholangiocarcinoma. Therefore, HDV was
mainly associated with patients with HCC in
that study.The reason behind high
prevalence of HDV infection in other studies
may be because they had done study on
patients with liver disease including
cirrhosis, liver failure and HCC. Studies
done on patients with cirrhosis, liver failure
HCC and intra venous drug abusers had
indicated high prevalence. In our study,
none of the patient had any history of
cirrohosis, liver failure, HCC and
intravenous drug abuse. So, the prevalence
is found to be low in our study.

One patient had Chronic hepatitis D
infection as IgG HDVAb was positive in
serum. He was negative for HBeAg.
Prevalance
Amongst the 3142 HIV positive patients
studied, the prevalence of HBsAg was found
to be 3.37 %. This is comparable to
prevalence of 2.61% in a study done in New
Delhi4. Some other studies have suggested a
slightly higher prevalence of 5.3%5 and
9.9%6 in New Delhi. In a study done in
Maharashtra, the prevalence was found to be
2.99%7 while it was 1.7% in a study done in
UP8. In a study done in Lucknow prevalence
was 2.25%9.
Worldwide, prevalence was found to be
3.7% in a study done in Brazil10 while it was
5.6% in Scotland11. 9.2% prevalence was
reported from Tanzania12 and 6.4% from
Japan13. In China14 prevalence was reported
to be 7.2% in a study while in Nigeria15
prevalence was found to be 7.9% in a study.
Our study showed a prevalence of 0.94%
HDV infection among HBsAg positive
patients in HIV patients. In Northern India,
the prevalence of hepatitis D in HBsAgpositive individuals from New Delhi was
reported to be 8.1% in patients with severe
liver diseases in 199616 and 10.6% in
patients with HBV-related liver diseases in
2005 in Central India17. A study in Indore
showed higher prevalence of 5.7% in
patients with chronic liver disease, 1.9% in
those with acute viral hepatitis and 15% in
those with hepatic failure18. In Kolkata, the

Staging of hepatitis B among HIV infected
patients
Acute hepatitis B infection was seen in 10
(9.43%) patients. Out of which 2 (20%) had
high infectivity as they were positive for
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HBV and/or HDV30. In addition to increased
mortality, HIV co-infection accelerates the
progression of hepatitis B and increases the
risk of cirrhosis31. Patients with AIDS
apparently are less likely to clear HBV
infection after exposure or more likely to
reactivate latent HBV infection or both32.

HBeAg. Rest of 8 (80%)patients had low
infectivity as they were negative for HBeAg.
Chronic hepatitis B infection was seen in 96
(90.5%) patients. These patients were
further divided into chronic hepatitis B with
HBeAg positive(37 patients, 38.5%) and
chronic hepatitis B with HBeAg negative(59
patients, 61.5%). Chronic hepatitis B with
HBeAg were considered with high
infectivity while chronic B with HBeAg
negative were considered with low
infectivity. In a study 26.1% of chronic
carriers were HBeAg positive25 while other
study demonstrated 47.3% of chronic
carriers were HBeAg positive26. In a study
done in Nigeria 30.8% of chronic carriers
were HBeAg positive27.

HBV co-infection in HIV disease
considerably complicates its diagnosis and
management32. In HIV infected patients,
chronic HBV has an unfavorable course
compared with those who do not, and the
risk of liver-associated mortality is
significantly
increased31.
Therefore,
prevention is vital and HBV infection is
preventable by vaccination. It is anticipated
that the natural history of HBV will change
in sub-Saharan Africa as more countries
introduce infant vaccination; this is likely to
influence the rate of HBV-HIV co-infection
in the future33.

Average CD4 cell count was 342 cells/mm3
and range was 20-1217 cells/mm3. In this
study average CD4 counts amongst HBeAg
positive patients was found to be lower than
average CD4 counts among HBeAg
negative patients(270 cells /mm3 v/s 324
cells /mm3). In one study CD4 counts of
HBeAg negative patients was found to
higher than HBeAg positive patients (189.4
v/s 113.11 cells /mm3)26 while in other study
done in Nigeria CD4 counts of HBeAg
negative patients was also found to higher
than HBeAg positive patients(119 v/s 80
cells /mm3)27. In another study CD4 counts
of HBeAg negative patients was also higher
than HBeAg positive patients (417 v/s 355
cells /mm3)28. Only one patient had IgG
HDV and his CD4 count was 32 cells /mm3.
In one study average CD4 counts of HDV
and HBV/HIV co-infected patients was
found to be 281 cells /mm321 while in
another study it was found to be 100 cells
/mm329.

HBV and HDV
Infection by HDV can be caused either as a
coinfection in individuals with HBV or as a
superinfection in chronic HBV carriers.
Because the HBsAg carriers permit a
continuous replication of HDV, HDV may
play a role in the development of fulminant
hepatitis and accelerate the progression of
chronic liver damage in both HIVuninfected34 and HIV-infected patients35
with chronic HBV infection. Another
important feature of chronic hepatitis D is
that it can give rise to hepatocellular
carcinoma in the infected individuals36
The present study emphasize that a uniform
protocol should be formed to screen every
HIV/AIDS patient and their co-partners for
Hepatitis B and hepatitis D virus for early
detection and management of these coinfection beside HIV for better prognosis
and survival of these patients.

HIV and HBV
The degree of immunodeficiency represents
an important factor in the progression of
hepatitis among individuals co-infected with
448
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Table.1 CD4 counts range of hepatitis B virus infection in HIV infected patients

CD4 counts range

Male

Female

Total

<200

24

3

27

200-350

24

3

27

>350-500

26

6

32

>500

14

6

20

Total

88

18

106

Table.2 CD4 counts in HBV-HIV co-infected individuals with respect to
various serological markers of hepatitis B and hepatitis D

Presence of serological marker

Average CD4 counts(cells/mm3)

HBeAg

270

(IgM+IgG) HBeAb

324

IgM HBcAb

370

(IgM+IgG) HBcAb

331

IgG HDVAb

32

Table.3 Serological staging of hepatits B positive patients

Acute hepatitis B infection (n=10)
Chronic hepatitis B infection(n=96)

High infectivity

2(20%)

Low infectivity

8(80%)

High infectivity

37(38.5%)

Low infectivity

59(61.5%)

449

Int.J.Curr.Microbiol.App.Sci (2014) 3(8) 445-452

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

Mast EE, Alter MJ, Margolis HS.
Strategies to prevent and control
hepatitis B and C virus infections: a
global perspective. Vaccine. 1999
Mar 26;17(13-14):1730-3.
Weiss RA. How does HIV cause
AIDS? Science (New York, NY.
1993 May 28;260(5112):1273-9.
Gonzalez SA, Talal AH. Hepatitis C
virus in human immunodeficiency
virus-infected
individuals:
an
emerging
comorbidity
with
significant implications. Semin Liver
Dis. 2003;23(2):149-66.
Raizada A, Dwivedi S, Bhattacharya
S. Hepatitis B, hepatitis C and HIV
co-infection at an antiretroviral
centre in Delhi. Trop Doct. 2011
Jul;41(3):154-6.
Gupta S, Singh S. Hepatitis B and C
virus co-infections in human
immunodeficiency virus positive
North Indian patients. World J
Gastroenterol.
2006
Nov
14;12(42):6879-83.
Jain M, Chakravarti A, Verma V,
Bhalla P. Seroprevalence of hepatitis
viruses in patients infected with the
human immunodeficiency virus.
Indian J Pathol Microbiol. 2009 JanMar;52(1):17-9.
Patil SS, Nikam SA, Dama SB,
Chondekar RP, Kirdak RV, Dama
LBPrevalence of hepatitis-B surface
antigen (HBsAg) positivity in
SolapurDistrict, Maharashtra State,
IndiaBangladesh Journal of Medical
Science Vol.10 No.2 Apr 11
Ankur G, Sapna G, Ankit L, Arti A.
Very low prevalence of hepatitis B
and C Co-infection in HIV-positive
medical inpatients in a tertiary care
hospital in Agra (UP), Northern
India. Indian journal of sexually

10.

11.

12.

13.

14.

15.

450

transmitted
diseases.
2012
Jul;33(2):147-8.
Tripathi AK, Khanna M, Gupta N,
Chandra M. Low prevalence of
hepatitis B virus and hepatitis C
virus co-infection in patients with
human immunodeficiency virus in
Northern India. J Assoc Physicians
India. 2007 Jun;55:429-31.
de Almeida Pereira RA, Mussi AD,
de Azevedo e Silva VC, Souto FJ.
Hepatitis B Virus infection in HIVpositive population in Brazil: results
of a survey in the state of Mato
Grosso and a comparative analysis
with other regions of Brazil. BMC
Infect Dis. 2006;6:34.
Hakeem L, Thomson G, McCleary
E, Bhattacharyya D, Banerjee I.
Prevalence and Immunization Status
of Hepatitis B Virus in the HIV
Cohort in Fife, Scotland. J Clin Med
Res. 2010 Feb;2(1):34-8.
Franzeck FC, Ngwale R, Msongole
B, Hamisi M, Abdul O, Henning L,
et al. Viral hepatitis and rapid
diagnostic test based screening for
HBsAg in HIV-infected patients in
rural
Tanzania.
PLoS
One.
2013;8(3):e58468
Koike K, Kikuchi Y, Kato M,
Takamatsu J, Shintani Y, Tsutsumi
T, et al. Prevalence of hepatitis B
virus infection in Japanese patients
with HIV. Hepatol Res. 2008
Mar;38(3):310-4.
Chen X, He JM, Ding LS, Zhang
GQ, Zou XB, Zheng J. Prevalence of
hepatitis B virus and hepatitis C
virus in patients with human
immunodeficiency virus infection in
central China. Arch Virol. 2013 Apr
4.
Tremeau-Bravard A, Ogbukagu IC,
Ticao
CJ,
Abubakar
JJ.
Seroprevalence of hepatitis B and C

Int.J.Curr.Microbiol.App.Sci (2014) 3(8) 445-452

16.

17.

18.

19.

20.

21.

22.

23.

infection among the HIV-positive
population in Abuja, Nigeria. Afr
Health Sci. 2012 Sep;12(3):312-7.
Irshad M, Acharya SK. Hepatitis D
virus (HDV) infection in severe
forms of liver diseases in north India.
European
journal
of
gastroenterology & hepatology.
1996 Oct;8(10):995-8.
Chakraborty P, Kailash U, Jain A,
Goyal R, Gupta RK, Das BC, et al.
Seroprevalence of hepatitis D virus
in patients with hepatitis B virusrelated liver diseases. The Indian
journal of medical research. 2005
Sep;122(3):254-7.
Jaiswal SP, Chitnis DS, Artwani KK,
Naik G, Jain AK. Prevalence of antidelta antibodies in central India.
Trop Gastroenterol. 1999 JanMar;20(1):29-32.
Bhattacharyya S, Dalal BS, Lahiri A.
Hepatitis D infectivity profile among
hepatitis B infected hospitalised
patients in Calcutta. Indian journal
of public health. 1998 OctDec;42(4):108-12.
Ghuman
HK,
Prabhakar
H.
Prevalence of hepatitis A, B, C & D
in Ludhiana. Indian journal of
medical
sciences.
1995
Oct;49(10):227-30.
Soriano V, Grint D, d'Arminio
Monforte A, Horban A, Leen C,
Poveda E, et al. Hepatitis delta in
HIV-infected individuals in Europe.
AIDS. 2011 Oct 23;25(16):1987-92.
Ghadir MR, Belbasi M, Heidari A,
Sarkeshikian SS, Kabiri A, Ghanooni
AH, et al. Prevalence of hepatitis d
virus infection among hepatitis B
virus infected patients in qom
province, center of iran. Hepatitis
monthly. 2012 Mar;12(3):205-8.
Gaeta GB, Stroffolini T, Smedile A,
Niro G, Mele A. Hepatitis delta in

24.

25.

26.

27.

28.

29.

30.

451

Europe: vanishing or refreshing?
Hepatology (Baltimore, Md. 2007
Oct;46(4):1312-3.
Genne D, Rossi I. Hepatitis delta in
Switzerland: a silent epidemic. Swiss
medical weekly. 2011;141:w13176.
Jobarteh M, Malfroy M, Peterson I,
Jeng A, Sarge-Njie R, Alabi A, et al.
Seroprevalence of hepatitis B and C
virus in HIV-1 and HIV-2 infected
Gambians. Virol J. 2010;7:230.
Firnhaber C, Reyneke A, Schulze D,
Malope B, Maskew y, MacPhail P, et
al. The prevalence of hepatitis B coinfection in a South African urban
government HIV clinic. South
African medical journal . 2008
Jul;98(7):541-4
Idoko J, Meloni S, Muazu M,
Nimzing L, Badung B, Hawkins C,
et al. Impact of hepatitis B virus
infection
on
human
immunodeficiency virus response to
antiretroviral therapy in Nigeria. Clin
Infect Dis. 2009 Oct 15;49(8):126873
Jaroszewicz J, Reiberger T, MeyerOlson D, Mauss S, Vogel M, Ingiliz
P, et al. Hepatitis B surface antigen
concentrations in patients with
HIV/HBV co-infection. PloS one.
2012;7(8):e43143
Sheng WH, Hung CC, Kao JH,
Chang SY, Chen MY, Hsieh SM, et
al. Impact of hepatitis D virus
infection on the long-term outcomes
of patients with hepatitis B virus and
HIV coinfection in the era of highly
active antiretroviral therapy: a
matched cohort study. Clin Infect
Dis. 2007 Apr 1;44(7):988-95.
Gaeta GB, Stornaiuolo G, Precone
DF, Lobello S, Chiaramonte M,
Stroffolini T, et al. Epidemiological
and clinical burden of chronic
hepatitis B virus/hepatitis C virus

Int.J.Curr.Microbiol.App.Sci (2014) 3(8) 445-452

31.

32.

33.

34.

35.

36.

infection. A multicenter Italian study.
Journal of hepatology. 2003
Dec;39(6):1036-41.
Hakeem L, Thomson G, McCleary
E, Bhattacharyya D, Banerjee I.
Prevalence and Immunization Status
of Hepatitis B Virus in the HIV
Cohort in Fife, Scotland. J Clin Med
Res. 2010 Feb;2(1):34-8.
Saravanan S, Velu V, Kumarasamy
N, Nandakumar S, Murugavel KG,
Balakrishnan P, et al. Coinfection of
hepatitis B and hepatitis C virus in
HIV-infected patients in south India.
World J Gastroenterol. 2007 Oct
7;13(37):5015-20.
Jobarteh M, Malfroy M, Peterson I,
Jeng A, Sarge-Njie R, Alabi A, et al.
Seroprevalence of hepatitis B and C
virus in HIV-1 and HIV-2 infected
Gambians. Virol J. 2010;7:230.
Chen DS, Lai MY, Sung JL. Delta
agent infection in patients with
chronic
liver
diseases
and
hepatocellular
carcinoma--an
infrequent finding in Taiwan.
Hepatology (Baltimore, Md. 1984
May-Jun;4(3):502-3.
Arribas JR, Gonzalez-Garcia JJ,
Lorenzo A, Montero D, Ladron de
Guevara C, Montes M, et al. Single
(B or C), dual (BC or BD) and triple
(BCD) viral hepatitis in HIVinfected patients in Madrid, Spain.
AIDS (London, England). 2005 Sep
2;19(13):1361-5.
Hadziyannis SJ. Review: hepatitis
delta. Journal of gastroenterology
and
hepatology.
1997
Apr;12(4):289-98.

452

