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Abstract

With increasing access to antiretroviral therapy across sub-Saharan Africa, progress is finally being
made in combating the devastating HIV epidemic. As HiV-infected individuals live longer, the effects
of coinfection with chronic hepatitis B and C will likely become an increasingly relevant issue. Indeed,
HIV adversely affects the natural history of HBV and HCV, both of which are endemic across the
African continent. Issues ranging from appropriate diagnostic testing to prevention and treatment
are affected by HIV coinfection, particularly in resource-limited settings. In addition, some of the more
complex problems such as occult infection, imnmune reconstitution, and antiretroviral hepatotoxicity
are becoming increasingly important considerations. In this review, we present the available data on
coinfection in Africa with a major emphasis on prevalence, routes of transmission, prevention and

treatment strategies. (AIDS Reviews 2007;9:25-39)
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|ntroduction

In addition to the growing pandemic of HIV, there is
an enormous burden of infection with chronic viral
hepatitis in Africa leading to very high rates of coinfec-
tion with HIV, hepatitis C virus (HCV) and/or hepatitis B
virus (HBV). Indeed, HIV accelerates the progression
of HBV and HCV related chronic liver disease. With the
advent of HAART and the resultant decline in AIDS-
related opportunistic infections, liver disease will likely
emerge as a significant cause of morbidity and mortal-
ity in Africa, similar to the trend seen worldwide. Un-
fortunately, to date, data on coinfection from Africa is
very limited and consequently the scope and impact

of the problem as well as N(&Smﬁécirtnﬁtf/efﬁoi%arﬁuhph@artqr@qurcpm

poorly understood.
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In this review, the emerging issues of chronic hepa-
titis in HIV-infected patients are discussed, with a par-
ticular emphasis on current and future developments
in Africa.

HBV/HIV coinfection

Africa carries the major burden of HIV infection and,
along with Asia, is the largest reservoir of chronic HBV.
A staggering 25.8 million of the 40.3 million people
worldwide infected with HIV reside in sub-Saharan Af-
rica. The adult HIV prevalence in Africa is estimated at
8.8% compared to 0.6 and 0.3% in North America and
Europe, respectively’. Additionally, HBV is the most

ommon cause of chronic liver disease worldwide with
}@@ of whom 50 million are
estimated to reside i sub-Saharan Africa®3. Although

widely across the continent,
tigen (HBsAQ) positivity is es-
d at 8-20%, -while 70-95% have previously
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Figure 1. HBV prevalence in Africa’.

of protective, neutralizing antibodies (anti-HBs). Nev- to progressive fibrosis, cirrhosis, and ultimately hepa-
ertheless, all those infected at anytime with HBV retain  tocellular carcinoma (HCC).

the viral genome in hepatic nuclei in the form of closed

covalent circular or cccDNA. Viral replication is con- Prevalence of HIV/HBV coinfection

trolled by immune surveillance; however, reactivation

of HBV may occur at any point if severe immunosup- Although a number of prevalence studies of HIV/
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in a three-year study from South Africa involving 864
pregnant women, no increase in HBV prevalence was
seen among HIV-positive women'”. More recently, the
ANRS 1236 study from Coéte d’lvoire was conducted
to estimate the prevalence of HBV and HCV in 1002
pregnant women, 50% of whom were HIV positive.
Positivity for HBsAg was found in a similar proportion
of HIV-positive (45/499, 9%) and HIV-negative (40/498,
8%) women. On the other hand, a higher proportion
of HIV-positive women were viremic based on HBV-
DNA testing, (26.7 vs. 9.4%). In contrast, in a study
of 1861 pregnant women in Zimbabwe, a non-signifi-
cant increase in HBsAg prevalence was seen in 340
HIV-positive women. In addition, they noted a higher
prevalence of HBeAg positivity in the coinfected wom-
en compared to those with HBV alone (25% HBV/HIV
vs. 8.5% HBV alone)’. Two studies from Nigeria also
showed an increased prevalence of HBsAg in HIV-
infected patients (25.9% in 490 HIV-positive patients
versus 14.9% in 175 HIV-negative blood donors)?:2",
However, the importance of sample size is critical, as
highlighted by two studies from Tanzania. In an initial
cohort of 300 blood donors, a fourfold increase in
HBsAg prevalence was reported among HIV-positive
compared to HIV-negative individuals. In a subse-
qguent study performed by the same authors, but
including 1599 blood donors, no difference in rates
of HBsAg positivity was seen, regardless of HIV se-
rostatus®>23,

In summary, although there are somewhat conflicting
results, the majority of evidence from the largest stud-
ies shows that the prevalence of chronic HBV infection
is similar among HIV positive and negative patients.
This is in clear contrast to studies from North America
and Europe and highlights the differing modes of trans-
mission of the two viruses in Africa. While HIV is typi-
cally spread in Africa sexually or through unsterilized
needles in adulthood, HBV is largely acquired very
early in life through vertical or early horizontal transmis-
sion?* In contrast, in low-prevalence countries, the pre-

fer significantly based on HIV status. To date, studies
have focused on HBsAg prevalence without looking at
HBV-DNA, HBeAg, or severity of liver disease. Coinfec-
tion with HIV impacts on rates of HBeAg seroconver-
sion and is associated with higher levels of HBV-DNA
as well as occult HBV (HBV-DNA positivity in the ab-
sence of HBsAg)®. Future studies of prevalence should
also look at markers of active HBV infection in HIV
positive versus negative individuals. In addition, the
majority of studies have examined low-risk populations,
pregnant women, and blood donors, which may under-
estimate the prevalence of coinfection.

Routes of transmission

Although childhood infection with HBV is common,
epidemiologic studies from Africa have suggested that
horizontal (from other infected children or family mem-
bers) rather that vertical transmission is the major route
of HBV acquisition in childhood?2°, A study from
southern Tanzania in 1999 found that 21% of children
born to HBV-negative women were HBsAg(+) by 18
months of age, identical to the rate in a matched cohort
born to HBsAg(+) mothers, suggesting horizontal is at
least as important as vertical transmission®. Vertical
transmission clearly occurs, but the rate has been re-
ported to be lower in Africa than in Asia and other
high-prevalence regions. This likely relates to earlier
HBeAg seroconversion in the HBV genotypes found in
Africa. The risk of vertical transmission is strongly cor-
related with the HBeAg status of the mother, occurring
in 90% of cases from HBeAg(+) mothers compared to
just 10-30% in HBeAg(-) mothers. Coinfection with HIV
may have significant impact on the rates of vertical
transmission because HIV-coinfected women are more
likely to be HBeAg(+) and to have higher HBV-DNA
levels®. Improving access to the HBV vaccine and
possibly hepatitis B immune globulin (HBIG) for post-
exposure prophylaxis will be critical to avoid an in-
crease in vertical transmission as HIV rates increase.
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workers and medical and nursing students. Blood
transfusion is also an important mode of transmission
of both HIV and HBV because many centers in Africa
lack adequate financial resources to perform appropri-
ate screening tests®2337. In most countries, blood is
screened for HBsAg; however the techniques used
vary widely. A study from Ghana showed that using the
cheaper particle agglutination or dipstick tests, 46 and
29% of viremic patients were missed, respectively,
whereas enzyme immunoassay (EIA) identified 97% of
infectious donors®. They found only 0.5% of HBsSAg(-),
anti-HBc(+) donors were viremic, suggesting that the
additional cost of anti-HBc testing is not warranted,
and the focus should remain on ensuring widespread
access to accurate (EIA) HBsAg testing prior to all
transfusions.

Outcome of HBV/HIV coinfection

The course and outcome of HBV infection is largely
affected by the immune status of the individual, and
consequently HIV coinfection impacts on almost all
aspects of HBV infection, from rates of chronicity to
progression of liver disease. Studies from non-African
countries have shown that HIV-infected patients have
a higher chance of developing chronic HBV infection
after exposure than HIV-negative patients®. However,
this may be less relevant in Africa where HBV gener-
ally predates HIV infection. Little data is available from
Africa documenting the course of HIV/HBV coinfection,
but data from elsewhere demonstrate that HIV/HBV-
coinfected patients have higher HBV-DNA levels and
lower rates of spontaneous HBeAg and HBsAg clear-
ance rates than HBV-monoinfected patients*®-42. Coin-
fected patients also have an increased risk of cirrhosis
and liver-related mortality than those with HBV alone*3-4.
A recent study from Kenya comparing HIV/HBV-coin-
fected patients with HBV-monoinfected patients found
lower CD4+ counts and alanine aminotransferase (ALT)
levels in coinfected patients, suggesting a decreased

Clinical scenarios in HBV/HIV coinfection
HBYV reactivation/reverse seroconversion

In the usual course of HBV infection, patients clear
HBeAg and develop anti-HBe antibody and may ulti-
mately lose HBsAg with the development of anti-HBs.
The development of antibody implies immune control
of viral replication as opposed to true clearance of
infection. With impaired immune function, “immune
control” may be lost and reverse seroconversion may
occur. First described in the setting of immunosup-
pression from chemotherapy, reappearance of HBeAg,
and less commonly HBsAg, has been described in HIV
infection. Surprisingly, reverse seroconversion has
been reported even with normal CD4+ counts and can
occur at any time during the course of HIV infection®?;
however this has not been rigorously studied. Reap-
pearance of HBeAg may be associated with a flare of
hepatitis. Although reappearance of HBsAg in anti-
HBc(+) patients is quite uncommon, with the high
prevalence of anti-HBc (75-90% in some countries)
and HIV in Africa, this may still constitute a significant
burden of disease. An improved understanding of the
predictors and consequences of reverse seroconver-
sion will be important for the future management of
coinfection in Africa.

Immune reconstitution

Immune reconstitution inflammatory syndrome (IRIS)
is defined as a paradoxical exacerbation of preexisting
infectious processes, secondary to an exuberant in-
flammatory response, following the initiation of HAART
in HIV-infected patients®%2. Usually, IRIS develops
within the first two to three months of HAART initia-
tion®%4. In the setting of HIV/HBV coinfection, initiation
of HAART may lead to HBV reactivation and worsening
hepatitis in previously diagnosed or undiagnosed healthy
HBV carriers®®®. In some patients with good hepatic

immune response in theseN@'erwrﬁ f(r)éin’d’négorpubr“:@@@i (eserve) @Yab'eﬂares associated with IRIS

ed in other studies. This highlights the fact that lower

can lead to HBeAg Seroconversion®. Liver biopsy in

ALT values in coinfected patie g @n %&‘@bl" Fjﬁmﬁ Rl rofound liver cell necrosis and
reflect less-active liver diseasreé ﬁgr u% Y, thqr nflamma %@megis thought to be secondary to
means that serum transaminases mﬁi\f;ﬁ be an.ade- the recovery of CD4+ and CD8+ cytotoxic T-cells in
quate surrogate for livet/\bl ;E}QU Iuﬁepﬂﬁn} Wrre!tfgen)fb@@m%éé@ﬂoad from previously un-

inflammation and fibrosis in this setting. Lower CD4+
counts were also associated with higher @/Er{r
mortality in coinfected patients®’. In contrast, studies
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checked HBV replication*>*>%. Differentiating 'IRIS
ART hepatotoxicity may be difficult as both
occur shortly after institution of therapy. Levels of HBV-
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HAART, but is most common with nevirapine and rito-
navirs?60 Although hepatotoxicity is reported to be
more common in patients with HBV infection, it should
not preclude patients with HBV coinfection from receiv-
ing therapy. Most patients with liver-enzyme elevation
remain asymptomatic. However, if jaundice or even
nonspecific symptoms develop, therapy should be dis-
continued as this may herald the onset of liver failure.
Also, IRIS has been seen in patients with HCV/HIV
coinfection who are started on HAART therapy. As
HAART becomes more widely available across Africa,
hopefully a better understanding of IRIS and HAART
hepatotoxicity will develop.

HBV genotype

The three HBV genotypes prevalent in Africa are A
(subtype Alor Aa), D, and E. While genotype A1 is
found in Southern African countries, genotype D pre-
vails in Northern Africa and genotype E (a variant seen
only in sub-Saharan Africa) is found in Western and
Central Africa®'. The African subtype of genotype A (A1
or Aa) is associated with HBeAg seroconversion at a
younger age and lower HBV-DNA levels compared
to the European subtype (A2 or Ae)®. Genotype D
is also associated with early HBeAg seroconversion
due to the predilection to develop mutations in the
precore gene that abrogate HBeAg production. In
Mediterranean countries, this had led to high rates of
HBeAg(-) active hepatitis B. Consequently reliance on
HBeAg as a traditional marker of active viral replica-
tion may be unreliable. There are, however, no studies
from Africa looking at the effect of HBV genotype on
disease progression in coinfected patients.

Management of HIV/HBV coinfection
in Africa

Principles for treatment in North- America and Europe
are based upon studies done in HBV-monoinfected pa-

tients and smaller studiestO—praﬂ’\t-o@'Fﬁe’@hdiSp@ubﬁ@@‘@ir@eﬁom@y)

tients. In general, the decision to institute treatment of

HBV in coinfected patients is fd@prr@d;@pcédBér

monoinfected patients and is based on viral |6ad, bio-

of experience in coinfected patients is with lamivudine,
the use of this agent is limited by the rapid development
of resistance. Lamivudine-resistant HBV emerges at a
rate of 15-20% in coinfected patients’®,

Prior to the institution of HAART, hepatitis B serology
(ideally HBsAg and anti-HBc) should be performed in
all patients as this may impact the choice of HAART
and affect long-term management. In coinfected pa-
tients who are newly initiated on HAART therapy for
HIV, agents with HBV activity (tenofovir, lamivudine,
emtricitabine) should be considered along with a non-
nucleoside reverse transcriptase inhibitor (NNRTI) or
protease inhibitor (P1). Whether all anti-HBc(+) patients
require effective anti-HBV therapy as part of HAART is
unknown, but this may have major relevance in Africa.
If available, tenofovir or emtricitabine are preferable to
lamivudine because of their better resistance profiles.
Lamivudine resistance usually leads to an asymptom-
atic rise in transaminases; however, severe flares in the
setting of HIV coinfection have been documented’. If
lamivudine resistance develops, a second HBV-active
agent should be added. If no other options exist, lami-
vudine should be continued as severe and even fatal
withdrawal flares have been reported™. It is also im-
portant to consider lamivudine-resistant HIV. If HBV
serology has not previously been performed, it should
be done prior to changing the HAART regimen. Before
lamivudine is discontinued in favor of another anti-HIV
agent, the HBV infection must also be considered. Un-
less the replacement agent also has HBV activity, la-
mivudine should be continued to avoid a withdrawal
flare of hepatitis. If there is a need to treat HBV in
patients without indications for HAART, agents with no
HIV activity are preferable to avoid the development of
drug-resistant HIV. Entecavir would be the optimal
choice, but its high cost may limit its availability. Ad-
efovir may be a reasonable alternative; however, this
agent does have some activity against HIV and there
may be cross-resistance with tenofovir, given: their
structural similarities. If HBeAg seroconversion occurs,
b@ontinue HBV therapy after
six months; however, there is a significant risk of re-

bﬁqprgfﬁg require close follow-up. Inter-
eron has not proven very effective in HIV/HBV coinfec-

chemical abnormalities, and-iﬁerity ffﬂaer patho@. tion, and its utility is: further limited by cost and side
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potent activity against HBV polymerase, leading to
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increasing prevalence in HIV-coinfected patients’”7?,
with one study reporting that 85% of coinfected pa-
tients with anti-HBc alone were HBV-DNA positive®.
Although many studies have documented this phenom-
enon in coinfected patients in the Northern hemisphere,
very limited data is available from Africa. In a recent
study from South Africa, occult hepatitis B was found
in 22.1% of HIV-positive individuals compared to 2.4%
of HIV-negative individuals. In the same study it was
found that HBsAg was more frequently positive in HIV-
negative individuals as compared to HIV-positive indi-
viduals (35.2 vs. 16.2%), suggesting that HIV infection
might be a risk factor for occult hepatitis B (false-
negative HBsAg test)®'. The scope of this problem is
not well understood in HIV/HBV-endemic regions of
Africa where PCR-based HBV-detection methods are
not commonly available. The clinical significance of
this syndrome is also unclear. While most patients with
occult HBV are asymptomatic with normal liver en-
zymes, there is concern that these patients may be at
risk for progressive liver damage and/or the develop-
ment of HCC, particularly in the setting of immunosup-
pression from HIV. A better understanding of the scope
and consequences of this problem will be important
because testing all anti-HBc(+) patients for HBV-DNA
is very costly.

Postexposure prophylaxis

The World Health Organization (WHQO) through the
Safe Injection Global Network (SIGN) organization is
striving to make postexposure prophylaxis (PEP) avail-
able to babies of known HBV carriers and healthcare
workers who have been exposed to HBsAg(+) blood.
Although recommended PEP for infants consists of
both HBIG and vaccination, a recent study from Thai-
land shows that vaccine alone may be equally effec-
tive, especially in HBeAg(-) mothers®. This may be
particularly relevant in Africa where HBeAg serocon-
version occurs earlier and HBIG is expensive and not

tentially would prevent HIV transmission, Africa is the
ideal place to study vertical-transmission prevention
strategies for both infections.

Hepatocellular carcinoma

The most devastating complication of HBV infection
is the development of HCC. Although cirrhosis greatly
increases the risk of HCC, integration of HBV into the
host genome puts infected individuals at risk even in
the absence of significant fibrosis. Little is known
about the effect of HIV on the risk of HCC, but reports
showing an association with HBeAg positivity and
higher HBV-DNA levels (both features of HBV-HIV coin-
fection) are concerning®*. As the availability of HAART
is increasing and people are living longer, HCC may
emerge as a major problem. This may be of particular
concern in parts of East Africa where contamination
of staple foods with aflatoxin, a major promoter of
HCC, is common®. Moreover, genotype A subtype
A1, the predominant genotype in south East Africa, is
also associated with an increased risk of HCC at a
younger age®.

HCV/HIV coinfection

Over 170 million people (3% of the world’s popula-
tion) are chronically infected with HCV® 88, With the
decreasing mortality from AlDS-related opportunistic
infections after the introduction of HAART®®, liver dis-
ease has emerged as an important cause of morbidity
and mortality in the coinfected population®9'. Similar
to HIV, Africa has the highest prevalence rates for HCV
(Figs. 2 and 3)%. Hence, it becomes very important
to understand the interaction of HIV and HCV in coin-
fected patients and their effect on each other on the
progression of disease in Africa.

Prevalence of coinfection

widely available. For ex;Ns@dp@qmnc@rfe tvhi@rpubhl@@’gr@mem@w@@a of HCV monoinfection

HBIG and vaccination are recommended, or a booster
dose of HBV vaccine alone forr@
cinated. Many countries provide ahtiretroviral” therapy
for HIV-infected mothers to-ievent vertical transmis-
sion. Whether a similar Wét Ild

remains unclear. Preliminary data suggest that lamivu-
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Figure 2. HCV prevalence in Africa’®.

larly, a study from a rural area of Zimbabwe on 124 HIV-
positive patients showed a low HCV prevalence rate of
0.8% (1/124 patients)®. The prevalence rates of coin-
fection from studies conducted in various parts of Af-
rica are shown in table 1%, From the data available, it
appears that the prevalence of HIV/HCV coinfection is

low in most parts of Africal\| () part of this pubiHa@atap@ g ognd
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Africa

3.8-fold?7 %8, However, studies from numerous African
countries have shown low rates of HCV in sex-work-
er cohorts despite a high prevalence of HIV infec-
tion. In addition, low rates of vertical HCV transmis-
sion have been reported. In a study from Tanzania
among 980 pregnant women, the HCV vertical-trans-
{o®e 5% and the ANRS 1262
study from Cameroon and a study from Burkina Faso

Routes of transmission rep roduced or Qfﬁvgﬁéi@;ﬁpy?ﬁgtes of vertical transmission?4<.

Unlike in industrialized nations where, HCV rates are
much higher in HIV-infeé{é/deQfEI; tHis d3Es@bt
appear to be the case in Africa. This suggests that the
predominant modes of HCV and HIV t@?ﬁs
likely differ. Data from North America have shown

i
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istory of expeésure-to injection medical/dental ther-

nd blood transfusien has also been reported to

it fisk Hastbifor Hev in various African
countries. However, many patients have no identifiable
ﬂé}he?g. At this point, although nosocomial spread
is clearly important, whether this is the predominant
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Figure 3. HIV prevalence in Africa (adapted from UNAIDS, 2000).

exists and treatment is generally unavailable due to on HIV disease progression and mortality. While some
financial constraints. Consequently, identification of the  studies predict increased risk of developing AIDS-re-
major sources of HCV transmission will be critical to lated opportunistic infections and mortality in HCV-

prevent further spread across the continent. coinfected patients, others do not'%41%. A study look-
ing at the effect of HCV genotype on disease

Severity and outcome of coinfection E)rogressipn found that genotype 1 was associated with
No part of this pu ihée{q?@wdﬂﬂ@?&b@er CD4+ counts, and in-

Studies from the northern hemisphere have shown creased AIDS related mortality in 207 HIV/HCV-coin-
that HIV-infected patients are | ' gtuse@'ttin ﬁfg ient 107.'ﬁlgsugh most reports have identi-
ously clear HCV after an exposﬁ? r@ 0S€ Wi ogr ie ?etrg@@ysl he“predominant genotype in Africa,
HIVI%. Coinfected patients progress to girrhosis faster recent data suggest that the prevalence of genotype 1
than HCV-monoinfected NMilﬂﬁ@‘u’I /&l@a@r@l@'& Wrﬁl}ﬁ@ﬂs Mb&s'ﬂﬂé}may portend worse pro-
found that the risk of decompensated liver disease gression of liver disease in the setting of HIV coinfec-
increased sixfold in coinfected patients, ar@fh{\h/@r [ i ,|§h@§rhaps more importantly, it will impact on
at increased risk for morbidity and mortality secondary treatment outcome if and when therapy becomes more

to end-stage-Jiver=disease’®®. The converse is less readily availahle: To date therg ake dies from
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Table 1. Rates of HCV/HIV coinfection in African countries

Country Year Total pts. Prevalence of HCV Cohort Studied
screened in HIV(+) population
West Africa
Burkina Faso% 2005 547 1.3% (7/547) AN
Cote d’lvoire 1995-96 429 3.1% (7/223) OoP
Niger 1990 1163 22.2% (2/9) BD
Niger 1990 250 24.7% (18/73) sw
Togo 1993-94 478 6.8% (6/87) BD, IP, STD
East Africa
Eritrea 1995 323 9.6% (3/31) SW
Ethiopia 1994 5936 4.0% (25/623) GP, AN, SW
Kenya'4 2005 976 3.7% IP
Kenya'46 2005 6154 0.02% BD
Somalia 1990 438 0% (0/5) SW
Tanzania 1989-90 497 4.5% (1/22) GP
Tanzania 1993 192 0% (0/44) IP
Tanzania 1995 980 1.5% (1/66) GP
Tanzania® 2006 1559 0% BD
Southern Africa
South Africa 1992 833 0% (0/19) STD, FP, GP
South Africa 1992 263 3.3% (1/30) GP
South Africa™” 2003 1649 1.9% OopP
Zambia 1995 343 0.6% (1/182) IP
Zimbabwe® 2003 269 0.8% (1/124) GP
Central Africa
Burundi 1991 685 9.9% (15/151) opP
Cameroon 1991-92 380 9.1% (1/11) AN
Gameroon 0 part ofsthis publicatien may be 0P, 51D
Cameroon 2005 6008 d h 't 6.7% (6/89) AN
can ws [EPrOARLEd OF pNOTOCQDYIN] 10
DR C ' 1188\ 1| i 7. NCCl Sw
oroe Without theeprior written’fréfeission
DR Congo 1990 1089 6.5% (2/31) AN
Nigera™ 2004 of the publish@gx iz op

AN: antenatal; OP: outpatient; IP: inpatient; SW: sex worker; GP: general population; BD: bl
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d d 0[S, STD: patients ittending sexually transmitted disease clinics;
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Table 2. Main causes of elevated liver enzymes in HBV/HIV, HCV/HIV coinfected patients

Comments

Viral hepatitis

Acute hepatitis A & E
Delta hepatitis
GBV-C

Drug Hepatotoxicity

Usually asymptomatic but can cause acute hepatitis and rarely liver failure
Rapid progression of liver disease
May slow HIV progression

NNRTI Nevirapine hypersensitivity reaction can cause fulminant liver failure

Pl Ritonavir-dose related toxicity, not severe

NRTI Mitochondrial toxicity causing lactic acidosis

INH Asymptomatic increase in AST/ALT; if jaundice/symptoms develop, high risk of liver failure
Rifampin Drug interaction with NNRTI

Immune reconstitution

Reactivation of HBV or HCV

NNRTI: nonnucleoside reverse transcriptase inhibitors; PI: protease inhibitors; INH: Isoniazid; NRTI: nucleoside reverse transcriptase inhibitors.

disease in patients with coinfection. As HAART be-
comes more widely available, HCV-related liver dis-
ease may become a much more significant problem.

Management of HIV/HCV coinfection

Treatment of HCV in coinfected patients with pe-
gylated interferon and ribavirin has slightly lower re-
sponse rates than in HIV-negative patients, particu-
larly in patients with genotype 1 infection and high HCV
viral loads'® 10 [f treatment of coinfected patients is
to be undertaken, a few issues must be considered.
Coadministration of ribavirin and didanosine can lead
to lactic acidosis secondary to mitochondrial toxicity
and should be avoided®” """, Similarly, coadministration
of ribavirin and zidovudine increases the risk of anemia
and should be avoided''?. Patients coinfected with
HCV are at increased risk of HAART hepatotoxicity.
While the diagnosis of HCV should certainly not pre-
clude patients from receiving HAART, it may help guide
therapeutic options to minimize the risk of liver toxicity
by avoiding agents such as nevirapine and ritonavir, if
possible. Other causes of liver enzyme elevation in the

Prevention programs

Almost all prevention programs in Africa are di-
rected towards the burgeoning HIV epidemic. How-
ever, due to similar routes of transmission among HIV,
HBV, and HCV, the same general prevention princi-
ples apply to coinfection. Table 3 outlines the current
prevention programs utilized in Africa to combat HIV,
HBV, and HCV.

Although the current programs are making an im-
pact, other areas will require attention in the future.
Education is a critical issue. Significant strides have
been made in educating young people about HIV
transmission, but little mention is made of viral hepati-
tis. Because many programs to address the spread of
HIV are already in place, minor adjustments to include
discussion of hepatitis, including vaccination, would be
very useful. Furthermore, healthcare workers must re-
ceive formal training in the handling of blood products
and safe surgical techniques and procedures. They
should also all receive HBV vaccination.

Although largely hampered by cost, improved
screening of transfused blood is another important is-

setting of coinfection must N@epp@ﬁ[d@ﬁ (Tatite DU KUK (DR élonme) ayhba@, reliable serologic testing

In most of Africa, HCV infection in coinfected individu-

will be critical if testing is to become widespread, par-

als remains undiagnosed and be E{%@@st E’ﬂa\l i ga@ rinother issue that needs urgent
the high costs of diagnostic g@tng@l@d reatmen .r ter?ézpig Yj)}ﬁf n practice of reusing needles

Although it is unlikely that HCV will be commonly treat-
ed in most resource-poéN: t@e‘%nﬁ

able options become available, it would still be very
useful to better understand the epidemiolo@fa’ﬁb]@r

den of HCV-related disease across the continent. To

achieve these, go
will be nery.
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after ,a modest sterilization technique has been per-

rpgf@({i’ Wc[rlife Fﬂw@@&%kﬁ&l@e@ a financial issue due to

the costs of syringes, needles, and disposable equip-

||wt5‘h@d'ckle this problem, the WHO organizes the
secretariat of the SIGN conference to provide auto-dis-
nd safety
ion*. In its
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Table 3. Prevention programs for HIV and viral hepatitis

Current prevention and treatment programs implemented to combat HIV, HBV, and HCV in Africa

— GAVI: The Global Alliance for Vaccines and Immunization assists African countries to include HBV vaccination into their
Expanded Programs on Immunization (EPI).

— SIGN: Secretariat of the Safe Injection Global Network conference organized by WHO provides auto-disable syringes for all
immunization injections and safety boxes for used syringes and needles collection.

- MIMS: Making Medical Injections Safer program trains healthcare workers in methods of safe sharps disposal.

- WHO: Working towards increasing availability of antiretrovirals.

- Intensive prevention programs aimed at increasing the distribution of condoms and treatment of sexually transmitted

infections.

Making Medical Injections Safer (MMIS) program, it
aims to train healthcare workers in methods of safe
sharps disposal using small, locally built incinerators,
and decreasing the need for unnecessary injections by
spreading awareness among healthcare workers and
patients*. While these programs are helpful, greater
implementation of existing programs and novel ap-
proaches are required.

Management of HBV transmission would be greatly
improved by more widespread use of vaccination. This
has had profound effects on the incidence of HBV infec-
tion worldwide, particularly in Taiwan and other parts of
Asia''®. The Global Alliance for Vaccines and Immuniza-
tion (GAVI) endeavors to assist African countries to in-
clude HBV vaccination in their Expanded Programs on
Immunization (EPI) by providing information and finan-
cial assistance*. Many African countries have already
introduced the vaccine in their EPI and many more are
in the process of finalizing their plans.

Other hepatitis virus/HIV coinfection

Hepatitis A virus (HAV) and to a lesser extent hepatitis
E virus (HEV) are both endemic in Africa and cause only
acute hepatitis with no chronic phase. The course of both
infections does not appear to be significantly altered by
HIV coinfection, but there is minimal data on this subject.

Delta hepatitis (HDV) is|'d @ef
requires the simultaneous presence of HBV for virion

assembly and secretion. Coinfe!e%(ﬁ Ie(plﬂsm er@d—l%r
edan

is usually transient and self-limi has a very low
rate of progression to chronig disease!'f. In contrast,
HDV superinfection in Mﬁ?@lbﬁ %@taqrskglry
presents as severe or even fulminant hepatitié and has

a high rate of progression to chronic diseés
rhosis. In general, HDV inhibits HBV replication in he-

patocytes. Friple-infection with HIV has been showpsto
counter t it @ertmtaon-vefoatp,u

dmairD) LHo

without affecting HDV replication or the severity of liver
histology''®. The prevalence of HDV in HBsAg(+) indi-
viduals varies considerably across Africa. While Tuni-
sia, Cameroon, Senegal, and Uganda have high rates of
HDV prevalence in HBV-infected populations (27-
47%)"16-120 Nigeria has reported low prevalence of
HDV (4-6%)'2"122. There is very limited data on the
prevalence of triple infection with HIV/HBV/HDV in Af-
rica, but in certain regions it is likely substantial. In a
study from West Africa, it was observed that HIV-pos-
itive patients were more frequently coinfected with HBV
and HDV compared to HIV-negative individuals'?3, This
likely represents increased parenteral exposures rath-
er than increased susceptibility to HDV infection due
to HIV. All three viruses share common routes of trans-
mission; however, which mode is most predominant
differs significantly between, and possibly within, coun-
tries. To date, treatment with HBV-active agents
(nucleos(t)ide analogs and interferon) has proven disap-
pointing in both HIV positive and negative patients with
HDV24125 Therefore efforts need to focus on prevention
of HBV, and therefore HDV, through vaccination.
Hepatitis G virus, now known as GBV-C virus, is an
RNA virus that is mainly transmitted parenterally. Vari-
ous routes of infection including blood transfusion?6.127,
injection drug use'®, and vertical®*' and sexual
transmission'"132 have been documented from studies

EravelRVA [0$3n L Ip lestern@guntios ¥ sto@y from Egypt observed that

direct percutaneous exposure from reusing syringes,
@wgﬁﬁymgﬁry and invasive medical ma-
euvers including hemodialysis was responsible for
cases of GBV-C than blood transfusion. The over-

V\Zﬁr L%n@a%lff %lﬁélptms Egyptian cohort of 354

patients was 16%. Coinfection was very common with
$€k5@]’, but also seen with HBV (7.6%)'®. The
prevalence of GBV-C in Congo and Morocco has been

foungd to be similar to or highertham that CV134185,
ile@ial e@ﬁngj he G1vi , infection
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with GBV-C generally does not cause liver disease!6-1%8,
There have been reports of GBV-C-related acute and
chronic hepatitis as well as fulminant hepatic failure; how-
ever, clear causation has been hard to establish®14,
More importantly, growing evidence has shown that
GBV-C/HIV-coinfected patients have much improved
outcomes compared to HIV-monoinfected individuals.
Coinfected patients have been shown to have a better
response to HAART, slower progression to AIDS, and
decreased mortality'#?'%4. No data from Africa exist on
the prevalence and outcome HIV/GBV-C coinfection.
Given the apparent beneficial effect of GBV-C, this
certainly warrants further study.

Future directions

Major initiatives are underway to control the growing
HIV epidemic in Africa. As progress is made, coinfec-
tion with HBV and HCV will become an increasing
problem. Research on coinfection has begun in a num-
ber of African countries. Larger epidemiologic studies
aimed at identifying the prevalence, routes of transmis-
sion, and severity of disease in coinfection need to be
initiated so that appropriate prevention strategies can
be implemented. Some issues unique to Africa such
as the risk of HBV reactivation in anti-HBc(+) individu-
als with HIV will be critical to better assess the poten-
tial burden of disease. Understanding the effect of HIV
on the risk of HCC will also be crucial, particularly as
people begin living longer with the introduction of
HAART. Better ability to predict and manage HAART-
induced hepatotoxicity in the setting of coinfection will
also be important. Determining the natural history of
disease and particularly how it may differ from that in
Western populations will be critical to make most effi-
cient use of limited resources for prevention and treat-
ment. Promotion of knowledge and awareness among
the general population of how HIV, HBV, and HCV are
transmitted will be vital for the success of prevention
strategies. Healthcare professionals need to be made
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Abstract

Chronic hepatitis B affects nearly 10% of HIV-infected patients. Thus, approximately four million people
worldwide are HBV/HIV coinfected. Hepatitis B virus (HBV) infection is a dynamic disease and coinfec-
tion with HIV impacts directly on the outcome of HBV infection, considerably complicating its natural
history, diagnosis, and management. Hepatic necroinflammation is lower in HBV/HIV coinfection, yet
liver damage, especially fibrosis, progresses at a faster rate than in HBV monoinfection. With improved
control of HIV disease with HAART, liver disease has emerged as one of the leading causes of death
in patients with HIV. Anti-HBV therapy should be considered for all HIV/HBV-coinfected patients with
evidence of liver disease, irrespective of the CD4 cell count. In coinfected patients not requiring HAART,
HBYV therapy should be based on agents with no HIV activity such as adefovir. In contrast, in patients
with CD4 counts less than 350 cells/ul, the use of agents with dual anti-HIV and anti-HBYV activity should
be considered. Combination therapy should ideally be used to avoid or delay the development of an-
tiviral resistance. Regular monitoring of patients is imperative to recognize reactivation and subsequent
need for treatment, and to identify drug resistance and viral breakthrough early. Similar close monitor-
ing is required for patients presenting with advanced HIV infection and reduced functional hepatic
reserve due to HBV-related cirrhosis. Effective antiviral treatment can precipitate immune reconstitution
disease resulting in serious hepatic flare and precipitating liver decompensation. Clearly, more data
are needed to more effectively treat HIV/HBV coinfection. (AIDS Reviews 2007;9:40-53)
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