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BACKGROUND: Hepatitis C virus (HCV), hepatitis B virus 
(HBV) and human immunodeficiency virus (HIV) share 
similar routes of transmission by sexual intercourse or drug 
use by parenteral injection, so coinfection is common. This 
study aimed to determine the prevalence of coinfection with 
either HCV or HBV in patients infected with HIV.

DATA  SOURCES: A meta-analysis was performed to quantify 
HBV coinfection with HCV in HIV patients. Published studies 
in the English and Chinese language medical literature 
involving cohorts of HIV patients concomitantly infected with 
HBV and/or HCV were collected from the PubMed database, 
ISI Web of Science, the Cochrane library clinical trials registry, 
CNKI (China National Knowledge Infrastructure) and Google 
Scholar, for relevant articles before November 2009. The search 
was conducted with  the  following  key words:  hepatitis C,  HCV,  
hepatitis B, HBV, human immunodeficiency virus, HIV, and 
coinfection. Data were extracted from relevant studies by two 
investigators. RevMan 5.0 software was used to perform the 
meta-analysis.

RESULTS: We identified 22 studies involving 17 664 patients. 
Substantial differences in the HCV rate compared to the HBV 
rate in HIV patients were found in the overall analysis [odds 
ratio (OR)=3.00; 95% confidence interval (CI) 1.90-4.73]. A 
subgroup analysis showed similar results in a European group, 
but not in Asian or African groups. However, a meta-analysis 
between HIV+HBV+HCV+ and HIV+HBV+HCV- patients 
showed no significant difference (OR=0.91; 95% CI 0.57-1.45). 
Although subgroup analysis still lacked essential differences, 
different regions seemed to have different patterns.

CONCLUSIONS: HCV-HIV coinfection is more frequent than 
HBV-HIV coinfection overall. However, HCV infection does not 
affect the prevalence of HBV infection in HIV-positive patients. 

(Hepatobiliary Pancreat Dis Int 2011; 10: 122-127)
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Introduction

Worldwide, an estimated 33 million people are 
infected  with  the  human  immunodeficiency 
virus  (HIV).[1]  As  hepatitis  C  virus  (HCV), 

hepatitis  B  virus  (HBV)  and  HIV  share  similar  routes 
of  transmission  by  sexual  intercourse  or  drug  use  by 
parenteral  injection,  coinfection  is  common.  Infection 
with  HIV  has  significant  impact  on  the  natural  history 
of  patients  with  hepatitis  virus  infection.  Coinfection 
with  HBV  can  accelerate  the  damage  incurred  by 
the  liver,  resulting  in  a  prolonged  elevation  of  ALT,[2] 

shortening  the  period  before  cirrhosis,[3]  and  increasing 
the  risk  of  developing  hepatocellular  carcinoma  (HCC). 
Similar  results  of  HCV-HIV  coinfection  have  also  been 
reported.[4-6] Moreover, compared to HIV mono-infection, 
HIV patients with HBV or HCV coinfection have higher 
liver-related  mortality  rates,[7]  even  when  antiretroviral 
therapies are used.[8] Several studies[9, 10] showed that HCV 
increases the risk of HBV infection in patients with HIV. 
However, others found the opposite result.[11, 12]

The prevalence of HIV-HBV or HIV-HCV coinfection 
has  been  reported,  and  some  studies  provide  evidence 
that  the  prevalence  of  HBV  is  higher  than  that  of  HCV 
in  HIV-positive  patients.[13,  14]  However,  others  have 
derived  conflicting  results.[15]  Furthermore,  the  effect  of 
one  virus  upon  another  in  HIV-infected  patients  is  still 
controversial. To describe the infection rates of HBV and 
HCV in persons with HIV and to determine whether one 
of  these  liver  viruses  has  an  influence  on  the  infection 
rate of another, we performed a meta-analysis.

Methods
Selection of studies
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Published  studies  in  the English and Chinese  language 
medical  literature  involved  cohorts  of  HIV  patients 
concomitantly  infected  with  HBV  and/or  HCV.  The 
studies were identified by searching the PubMed database, 
ISI  Web  of  Science,  CNKI  (China  National  Knowledge 
Infrastructure)  and  Google  Scholar,  for  relevant 
articles  before  November  2009  using  a  search  criterion 
combination  of  the  following  key  words:  hepatitis 
C,  HCV,  hepatitis  B,  HBV,  human  immunodeficiency 
virus, HIV, and coinfection. To maximize the number of 
studies for our analysis, we also combined the above key 
words.

Inclusion and exclusion criteria

All identified studies were screened, and the articles 
were  selected  by  reviewing  their  titles  and/or  abstracts. 
Two  observers  independently  reviewed  the  full  texts 
of  the  remaining  articles.  We  excluded  studies  that  1) 
were not published at  full  length; 2)  included no more 
than  20  participants;  and  3)  had  no  control  group. 
When  participant  recruitment  overlapped  by  more 
than 30% in two or more articles by the same author(s), 
the  one  with  the  largest  population  of  participants  or 
most  recently  published  was  selected.  HIV  infection 
was defined  by a  positive  result  in  HIV  enzyme-linked 
immunosorbent  assay  (ELISA)  and  confirmed  by 
Western  blotting  assay.  HBV  infection  was  defined  by 
a  positive  result  of  HBV  infection  markers:  hepatitis  B 
surface antigen (HBsAg), hepatitis B e antigen (HBeAg), 
anti-hepatitis  B  surface  antibody  (HBsAb)  and  anti-
hepatitis B core antibody (HBcAb); this was confirmed 
by  ELISA  or  enzyme  immunoassay  (EIA).  HCV 
infection  was  defined  by  a  HCV  ELISA-positive  result 
and  confirmed  by  polymerase  chain  reaction  (PCR)  or 
recombinant immunoblot assay.

Data extraction

Two  of  us  were  responsible  to  data  extraction  and 
others  checked  the  results  and arbitrated  discrepancies. 
The results were converted to odds ratio (OR). We used 
those  adjusted  for  the  greatest  number  of  potential 
confounders when risk estimates were presented.

Assessment of study quality 

We used a 12-point scoring system to rate the quality 
of  the  retrieved  studies,  and  this  was  carried  out  by 
two  independent  investigators.  The  score  was  based 
on  the  factors  (study design, patient number,  source of 
population  and  detection  method),  which  are  used  for 
the evaluation of the quality of our included studies. The 
studies were classified into three  levels that represented 
their quality. A higher score indicated better quality. 

Sensitivity analysis and publication bias

Sensitivity  analysis  was  performed  by  removing 
trial(s)  to evaluate whether  the remaining studies were 
affected  in  terms  of  statistical  significance.  Publication 
bias was evaluated by using funnel plots and the Egger's 
test.[16]

Statistical analysis

Analyses were made with Review Manager (version 5.0 
Cochrane  Collaboration,  Oxford,  UK).  The  significance 
was  measured  at  P<0.05.  Significant  heterogeneity  was 
measured  at  P<0.10.  Significant  publication  biases  were 
measured  at  P<0.10.  The  Egger's  test  was  performed 
using STATA software (version 10.0, Stata Corp., College 
Station, TX, USA). 

Results
Selected studies 

After  searching  the database,  a  total  of 22  studies were 
identified  and  screened  for  retrieval.  Of  these  studies, 
five were  from Italy,[9, 12, 17-19]  two from France,[20, 21]  two 
from  Spain,[11,  22]  one  each  from  China,  Germany,  the 
USA, Greece, Iran, Nigeria, Thailand, Malawi, Australia, 
India  and  Kenya,[13-15,  23-30]  and  two  from  two  or  more 
countries  or  regions.[10,  31]  The  characteristics  of  the  22 
studies are given in Table.

Extraction process

In a total of 221 studies identified, 84 not involving 
the  three  viruses  or  mainly  focusing  on  other  viruses 
or  diseases  were  excluded  after  reviewing  their  titles. 
Sixty-eight  studies  were  excluded  after  reviewing  their 
abstracts  9  contained  fewer  than  20  patients  and  59 
lacked relevant data. After a full  text review, 47 studies 
were  excluded:  21  lacked  control  groups  or  a  triple 
infection group, 16 lacked full text, 8 were not written in 
English or Chinese, and 2 focused on other fields (such 
as  HBV  genotype-related  analysis  or  DNA  analysis). 
The  remaining  22  studies[9-15,  17-31]  were  included  in  the 
analysis.

Study quality

The number of patients participating  in  the studies 
ranged  from  72  to  5472.  Their  mean  age  was  27.2  to 
43  years.  Most  of  the  patients  were  men.  Of  the  22 
cohort studies, 10 were retrospective  in design, 11 were 
prospective, and one was a cross-study. There were 5486 
patients with HCV  infection, 1630 with HBV  infection 
and 18 959 with HIV infection.
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Table. Characteristics of studies included in the meta-analysis

Reference Study design
Continent,
  Country or Region

Age
  (mean, yr)

Gender
  (male %)

Total patients infected with 
  HIV+ HBV+ HCV-/
  HIV+ HBV+ HCV+

Quality
  score (12)

Ockenga et al. 1997[24] Prospective Germany 37 81   22/4 ≥8

Pallas et al. 1999[11] Prospective Spain 27.2 93.9     5/135 ≥8

Dimitrakopoulos et al. 2000[13] Retrospective Greece 32 88 122/5     5-7

De Luca et al. 2002[18] Prospective Italy 33 75   46/44     5-7

Bonnet et al. 2002[20] Retrospective France 36 72   22/10 ≤4

Law et al. 2003[14] Retrospective Thailand 32.3 52   60/3 ≤4

Lincoln et al. 2003[29] Retrospective Australia Unclear 94 101/38     5-7

Almond et al. 2004[17] Cross-sectional Italy 40 73.2     2/4     5-7

Meraviglia et al. 2004[19] Prospective Italy 40.7 75.4   25/27     5-7

He et al. 2006[15] Retrospective China 35.6 60.2     3/7     5-7

Guitton et al. 2006[21] Retrospective France 43 71   72/26     5-7

Palacios et al. 2006[22] Retrospective Spain 39 77   25/18     5-7

Filippini et al. 2007[9] Retrospective Italy 37.2 58.4     4/5 ≤4

Zhou et al. 2007[10] Prospective Asia and Pacific region 37 73 171/153     5-7

Forbi et al. 2007[26] Prospective Nigeria 20-64 46   37/13     5-7

Harania et al. 2008[23] Prospective Kenya 39.5 55   26/1     5-7

Nyirenda et al. 2008[27] Prospective Malawi 35 39   31/2     5-7

Tedaldi et al. 2008[28] Prospective USA ND ND 120/14 ≥8

Solomon et al. 2008[30] Longitudinal cohort,
  prospective

India 35 99.7   24/25     5-7

Landes et al. 2008[31] Retrospective Western and Central
  Europe, Ukraine

27.6   0   30/21     5-7

Morsica et al. 2009[12] Prospective Italy 36 82   18/21     5-7

Mohsen et al. 2009[25] Retrospective Iran Unclear 91.6   57/31     5-7

ND: not noted in study; Unclear: containing patients not within our consideration.

HCV+HIV+ versus HBV+HIV+

Substantial differences in the HCV rate compared to 
the HBV rate in HIV patients were found according to an 
overall analysis (OR=3.00; [95% CI 1.90-4.73, P<0.00001] 
heterogeneity  P<0.00001,  I2=96%)  (Fig.  1).  However, 
some  factors  might  lead  to  the  significant  heterogeneity, 
for  example,  ethnicity.  We  then  performed  a  subgroup 
analysis by ethnicity.

The  subgroup analysis  showed  that  the prevalence of 
HCV in the European group was higher than that of HBV 
in  HIV-positive  patients  (OR=4.08;  [95%  CI  2.24-7.44, 
P<0.00001]  heterogeneity  P<0.00001,  I2=95%),  while 
in  the  Asian  (OR=1.96;  [95%  CI  0.35-10.82,  P=0.44] 
heterogeneity P<0.00001,  I2=95%) and African (OR=2.7; 
[95%  CI  0.61-11.88,  P=0.19]  heterogeneity  P<0.00001, 
I2=96%) groups, that was not the case (Fig. 2). The results 
implied  that  regional  diversity  should  be  taken  into 
account.

We  further  carried  out  a  sensitive  analysis  by 
trial(s)  exclusion.  We  excluded  the  publication(s)  with 
statistically  significant  heterogeneity  and  repeated 
the  analysis.  In  the  overall  summary  estimates,  the 
European  and  Asian  groups  did  not  demonstrate  a 

statistically  significant  change  after  the  exclusion 
(overall:  from  eight  studies,[11,  12,  20,  21,  23-25,  29]  OR=2.48; 
[95%  CI  2.13-2.88,  P<0.00001]  heterogeneity  P=0.14, 
I2=36%);  European:  from  six  studies[11,  12,  17,  20,  21,  24] 
OR=2.44;  [95% CI 1.95-3.04, P<0.00001] heterogeneity 
P=0.16, I2=38%). The heterogeneity of the African group 
could not be eliminated. Publication bias was evaluated, 
and forest plots and Egger's test suggested no evidence of 
publication bias (Egger's test: overall P=0.425; European 
P=0.936; African P=0.312; and Asian P=0.798). 

HIV+HBV+HCV+ versus HIV+HBV+HCV-

Because  of  the  high  prevalence  of  HCV  in  HIV-
infected patients, we then asked whether HCV infection 
affected  the  prevalence  of  HBV  in  HIV-infected 
patients.  No  significant  differences  were  seen  in  the 
overall  analysis  of  HIV+HBV+HCV+  compared  to 
HIV+HBV+HCV- in the meta-analysis (OR=0.91; [95% 
CI 0.57-1.45, P=0.69] heterogeneity P<0.00001, I2=91%). 
As the heterogeneity was significant, we then performed 
a  subgroup  analysis  and  still  could  not  identify  any 
relationship between these two groups in the European 
(OR=1.09;  [95%  CI  0.58-2.07,  P=0.79]  heterogeneity 
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P<0.00001, I2=82%), Asian (OR=0.29; [95% CI 0.04-1.99, 
P=0.21]  heterogeneity  P<0.00001,  I2=95%)  and  African 
groups (OR=1.77; [95% CI 0.90-3.47, P=0.1] heterogeneity 
P=0.55, I2=0%).

Sensitive analysis and publication bias

We  then  performed  a  sensitive  analysis.  The 
summary  estimates  for  overall,  and  for  the  European 
and  Asian  groups  did  not  change  with  any  statistical 
significance  after  the  exclusion  (overall:  from  sixteen 
studies,[9-11,  14,  17-21,  23-27,  30,  31]  OR=1.01;  [95%  CI  0.87-1.18, 
P=0.90] heterogeneity P=0.10, I2=33%; European: from 
eight  studies,[9,  11,  12,  17-19]  OR=1.15  [95%  CI  0.78-1.70, 
P=0.47] heterogeneity P=0.15, I2=35%; Asian: from three 
studies,[14,  15,  30]  OR=0.91;  [95%  CI  0.56-1.48,  P=0.70] 
heterogeneity  P=0.10,  I2=56%).  The  heterogeneity  of 
the African group could not be eliminated. We did not 
find any evidence of a publication bias from forest plots 
and Egger's test (Egger's test: overall P=0.798; European 
P=0.633; African P=0.822; and Asian P=0.127). 

Discussion
In this study, our meta-analysis examined the prevalence 
of  coinfection  with  either  HBV  or  HCV  in  patients 
infected  with  HIV.  The  overall  analysis  showed  that 
HCV-HIV coinfection was more frequent than HBV-HIV 
coinfection, indicating that patients with HIV seemed to 
have a higher risk of HCV infection. This outcome might 
be due to sex, age, ethnicity, occupation, marital status[25] 
and  injection  of  drug  use.[11,  30]  We  performed  subgroup 
analyses by ethnicity using available data. Similar results 
were  obtained  in  the  European  group,  but  not  in  the 
Asian  or  African  groups.  Ethnicity  is  a  potential  reason 
for differences  in standard of  living, habits and customs. 
In  addition,  medical  resources,  sanitation,  and  the 
development of therapy vary, and these factors should be 
considered. In this meta-analysis we found that a higher 
frequency  of  HCV  infection  does  not  impact  a  patient's 
susceptibility to HBV infection, a result that is similar to 
that of a previous study.[27]

There  are  several  potential  limitations  in  this  meta-
analysis. First, the possibility of information and selection 
biases and unidentified confounders cannot be completely 
excluded, while not all regions of the world were included. 
Second,  because  our  search  strategy  only  focused  on 
articles  in  English  and  Chinese,  some  potential  high-
quality  data  written  in  other  languages  were  excluded, 
and  this  might  cause  a  significant  bias.  Third,  factors 
including  different  methodologies  of  study  design, 
numbers  of  patients  in  cohorts,  and  publication  bias 

may have caused the heterogeneity  in  the meta-analysis; 
caution should be taken when generalizing the results. 

As ethnicity may largely affect the prevalence of any 
of  the  three  viruses,  several  measures  should  be  taken. 
Doubling the HBV vaccine may be used in regions with 
large HBV-infected populations, as  in China,  for better 
responses and higher CD4+ cell counts.[32, 33] Blood safety 
should be granted more attention in Africa, where blood 
transfusion  is  the  most  common  route  of  transmitting 
these  diseases.  People  with  unsafe  sexual  relationships 
and addiction to drug injection should always be careful 
because all of these viruses can be transmitted by sexual 
intercourse  and  injection  drug  use.  In  addition,  the 
replication of HBV and HCV in HIV patients should be 
actively monitored when receiving antiviral therapy, and 
this monitoring system should be a part of clinical care 
in case of reactivation of latent infection.[34, 35]

In  summary,  our  data  showed  that  patients  with 
HIV have a higher risk of HCV infection than those of 
HBV infection. Periodic  liver checkups are required for 
a better therapeutic strategy. Meanwhile, more attention 
should be paid to the prevention of such liver diseases in 
HIV-infected patients according to their ethnicities.

Funding: This study was supported by grants from the National S&T 
Major  Project  (2008ZX10002-005)  and  National  Key  Technology 
R&D Program (2008BAH27B00).
Ethical approval: Not needed.
Contributors: LLJ  proposed  the  study.  CJJ  wrote  the  first  draft 
and  analyzed  the  data.  All  authors  contributed  to  the  design  and 
interpretation of the study and to further drafts. LLJ is the guarantor.
Competing interest:  No  benefits  in  any  form  have  been  received 
or  will  be  received  from  a  commercial  party  related  directly  or 
indirectly to the subject of this article.

References
1      Joint  United  Nations  Programme  on  HIV/AIDS.  AIDS 

epidemic  update:  December  2007.  Geneva:  World  Health 
Organization;2007. 

2      Hadler  SC,  Judson  FN,  O'Malley  PM,  Altman  NL,  Penley  K, 
Buchbinder  S,  et  al.  Outcome  of  hepatitis  B  virus  infection 
in  homosexual  men  and  its  relation  to  prior  human 
immunodeficiency virus infection. J Infect Dis 1991;163:454-459.

3      Thio  CL.  Hepatitis  B  in  the  human  immunodeficiency 
virus-infected  patient:  epidemiology,  natural  history,  and 
treatment. Semin Liver Dis 2003;23:125-136.

4      Darby SC, Ewart DW, Giangrande PL, Spooner RJ, Rizza CR, 
Dusheiko  GM,  et  al.  Mortality  from  liver  cancer  and  liver 
disease  in  haemophilic  men  and  boys  in  UK  given  blood 
products  contaminated  with  hepatitis  C.  UK  Haemophilia 
Centre Directors' Organisation. Lancet 1997;350:1425-1431.

5      Pol S, Lamorthe B, Thi NT, Thiers V, Carnot F, Zylberberg H, 
et  al.  Retrospective  analysis  of  the  impact  of  HIV  infection 
and  alcohol  use  on  chronic  hepatitis  C  in  a  large  cohort  of 
drug users. J Hepatol 1998;28:945-950.



Hepatobiliary Pancreat Dis Int，Vol 10，No 2  •  April 15，2011  •  www.hbpdint.com  •  127

Prevalence of hepatitis B and C in HIV-infected patients

6      Thomas  DL,  Astemborski  J,  Rai  RM,  Anania  FA,  Schaeffer 
M,  Galai  N,  et  al.  The  natural  history  of  hepatitis  C  virus 
infection:  host,  viral,  and  environmental  factors.  JAMA 
2000;284:450-456.

7      Bonacini  M,  Louie  S,  Bzowej  N,  Wohl  AR.  Survival  in 
patients  with  HIV  infection  and  viral  hepatitis  B  or  C:  a 
cohort study. AIDS 2004;18:2039-2045.

8      Puoti  M,  Cozzi-Lepri  A,  Paraninfo  G,  Arici  C,  Moller 
NF,  Lundgren  JD,  et  al.  Impact  of  lamivudine  on  the  risk 
of  liver-related  death  in  2,041  HBsAg-  and  HIV-positive 
individuals:  results  from  an  inter-cohort  analysis.  Antivir 
Ther 2006;11:567-574.

9      Filippini P, Coppola N, Pisapia R, Martini S, Marrocco C, Di 
Martino F, et al. Virological and clinical aspects of HBV-HCV 
coinfection  in  HIV  positive  patients.  J  Med  Virol  2007;79: 
1679-1685.

10   Zhou  J, Dore GJ, Zhang F, Lim  PL, Chen YM;  TREAT Asia 
HIV  Observational  Database.  Hepatitis  B  and  C  virus 
coinfection in The TREAT Asia HIV Observational Database. 
J Gastroenterol Hepatol 2007;22:1510-1518.

11   Pallás  JR,  Farinas-Alvarez  C,  Prieto  D,  Delgado-Rodríguez  M. 
Coinfections by HIV, hepatitis B and hepatitis C in imprisoned 
injecting drug users. Eur J Epidemiol 1999;15:699-704.

12   Morsica G, Bagaglio S, Cicconi P, Capobianchi MR, Pellizzer 
G, Caramello P, et al. Viral  interference between hepatitis B, 
C, and D viruses in dual and triple infections in HIV-positive 
patients. J Acquir Immune Defic Syndr 2009;51:574-581.

13   Dimitrakopoulos  A,  Takou  A,  Haida  A,  Molangeli  S, 
Gialeraki  A,  Kordossis  T.  The  prevalence  of  hepatitis  B  and 
C in HIV-positive Greek patients: relationship to survival of 
deceased AIDS patients. J Infect 2000;40:127-131.

14   Law  WP,  Dore  GJ,  Duncombe  CJ,  Mahanontharit  A,  Boyd 
MA,  Ruxrungtham  K,  et  al.  Risk  of  severe  hepatotoxicity 
associated  with  antiretroviral  therapy  in  the  HIV-NAT 
Cohort, Thailand, 1996-2001. AIDS 2003;17:2191-2199.

15   He  Y,  Zhao  QX,  Ren  YJ,  Ding  LM.  Coinfection  with  HBV 
and  HCV  in  128  AIDS  patients  infected  through  blood 
transmission. Zhongguo Yi Xue Ke Xue Yuan Xue Bao 2006; 
28:662-664.

16   Sterne  JA, Egger  M. Funnel plots  for  detecting bias  in meta-
analysis: guidelines on choice of axis. J Clin Epidemiol 2001; 
54:1046-1055.

17   Almond  LM,  Boffito  M,  Hoggard  PG,  Bonora  S,  Raiteri  R, 
Reynolds  HE,  et  al.  The  relationship  between  nevirapine 
plasma  concentrations  and  abnormal  liver  function  tests. 
AIDS Res Hum Retroviruses 2004;20:716-722.

18   De  Luca  A,  Bugarini  R,  Lepri  AC,  Puoti  M,  Girardi  E, 
Antinori  A,  et  al.  Coinfection  with  hepatitis  viruses  and 
outcome of initial antiretroviral regimens in previously naive 
HIV-infected subjects. Arch Intern Med 2002;162:2125-2132.

19   Meraviglia  P,  Schiavini  M,  Castagna  A,  Viganò  P,  Bini  T, 
Landonio  S,  et  al.  Lopinavir/ritonavir  treatment  in  HIV 
antiretroviral-experienced patients: evaluation of risk factors 
for liver enzyme elevation. HIV Med 2004;5:334-343.

20   Bonnet  F,  Lawson-Ayayi  S,  Thiébaut  R,  Ramanampamonjy 
R, Lacoste D, Bernard N, et al. A cohort study of nevirapine 
tolerance  in  clinical  practice:  French  Aquitaine  Cohort, 
1997-1999. Clin Infect Dis 2002;35:1231-1237. 

21   Guitton  E,  Montastruc  JL,  Lapeyre-Mestre  M;  French 
Network of Pharmacovigilance Centres. Influence of HCV or 
HBV coinfection on adverse drug reactions to antiretroviral 

drugs in HIV patients.Eur J Clin Pharmacol 2006;62:243-249.
22   Palacios R, Vergara S, Rivero A, Aguilar I, Macías J, Camacho 

A, et al. Low incidence of severe liver events in HIV patients 
with  and  without  hepatitis  C  or  B  coinfection  receiving 
lopinavir/ritonavir. HIV Clin Trials 2006;7:319-323.

23   Harania RS, Karuru  J, Nelson M, Stebbing  J. HIV, hepatitis B 
and hepatitis C coinfection in Kenya. AIDS 2008;22:1221-1222.

24   Ockenga  J, Tillmann HL, Trautwein C, Stoll M, Manns MP, 
Schmidt  RE.  Hepatitis  B  and  C  in  HIV-infected  patients. 
Prevalence and prognostic value. J Hepatol 1997;27:18-24.

25   Mohammadi  M,  Talei  G,  Sheikhian  A,  Ebrahimzade  F, 
Pournia Y, Ghasemi E, et al. Survey of both hepatitis B virus 
(HBsAg) and hepatitis C virus (HCV-Ab) coinfection among 
HIV positive patients. Virol J 2009;6:202.

26   Forbi JC, Gabadi S, Alabi R, Iperepolu HO, Pam CR, Entonu 
PE,  et  al.  The  role  of  triple  infection  with  hepatitis  B  virus, 
hepatitis  C  virus,  and  human  immunodeficiency  virus 
(HIV) type-1 on CD4+ lymphocyte levels in the highly HIV 
infected  population  of  North-Central  Nigeria.  Mem  Inst 
Oswaldo Cruz 2007;102:535-537.

27   Nyirenda M, Beadsworth MB, Stephany P, Hart CA, Hart IJ, 
Munthali  C,  et  al.  Prevalence  of  infection  with  hepatitis  B 
and C virus and coinfection with HIV in medical inpatients 
in Malawi. J Infect 2008;57:72-77.

28   Tedaldi E, Peters L, Neuhaus J, Puoti M, Rockstroh J, Klein 
MB,  et  al.  Opportunistic  disease  and  mortality  in  patients 
coinfected  with  hepatitis  B  or  C  virus  in  the  strategic 
management of antiretroviral  therapy (SMART) study. Clin 
Infect Dis 2008;47:1468-1475.

29   Lincoln  D,  Petoumenos  K,  Dore  GJ;  Australian  HIV 
Observational  Database.  HIV/HBV  and  HIV/HCV 
coinfection,  and  outcomes  following  highly  active  anti-
retroviral therapy. HIV Med 2003;4:241-249.

30   Solomon  SS,  Srikrishnan  AK,  Mehta  SH,  Vasudevan  CK, 
Murugavel KG, Thamburaj E, et al. High prevalence of HIV, 
HIV/hepatitis C virus coinfection, and risk behaviors among 
injection drug users in Chennai, India: a cause for concern. J 
Acquir Immune Defic Syndr 2008;49:327-332.

31   Landes M, Newell ML, Barlow P, Fiore S, Malyuta R, Martinelli 
P, et al. Hepatitis B or hepatitis C coinfection  in HIV-infected 
pregnant women in Europe. HIV Med 2008;9: 526-534.

32   Rey  D,  Krantz  V,  Partisani  M,  Schmitt  MP,  Meyer  P, 
Libbrecht  E,  et  al.  Increasing  the  number  of  hepatitis  B 
vaccine  injections  augments  anti-HBs  response  rate  in  HIV-
infected patients. Effects on HIV-1 viral load. Vaccine 2000; 
18:1161-1165.

33   Fonseca  MO,  Pang  LW,  de  Paula  Cavalheiro  N,  Barone  AA, 
Heloisa Lopes M. Randomized trial of recombinant hepatitis 
B  vaccine  in  HIV-infected  adult  patients  comparing  a 
standard dose to a double dose. Vaccine 2005;23:2902-2908.

34   Chuang WL, Dai CY, Chang WY, Lee LP, Lin ZY, Chen SC, et 
al. Viral interaction and responses in chronic hepatitis C and 
B  coinfected  patients  with  interferon-alpha  plus  ribavirin 
combination therapy. Antivir Ther 2005;10:125-133.

35   Yalcin K, Degertekin H, Yildiz F, Kilinc N. A severe hepatitis 
flare in an HBV-HCV coinfected patient during combination 
therapy with alpha-interferon and ribavirin. J Gastroenterol 
2003;38:796-800.

Received May 27, 2010
Accepted after revision February 10, 2011


