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COINFECCIÓN VHB/VIH:  
PROFILAXIS, EVALUACIÓN, TERAPIA, SEGUIMIENTO. 

•  Hoja	de	Ruta	
–  Epidemiología	
–  Historia	Natural	
–  Diagnóstico	
–  Prevención	
–  Tratamiento	
–  Seguimiento	



•  La coinfección VHB con VIH es relativamente común: 5-20%. 
–  Comparten modos de transmisión 
–  Varía según zonas de endemicidad. 
–  Factores de riesgo conocidos en países occidentales. 

Thio CL. Hepatitis B and human immunodeficiency virus coinfection. Hepatology. 2009;49(5 Suppl):S138-45. 

EPIDEMIOLOGÍA 
PREVALENCIA VHB EN POBLACIÓN VIH 

among men who have sex with men, ranging from 9%-
17%, and the lowest prevalence is from heterosexual
transmission (Fig. 1).

In countries with intermediate and high HBV endemic-
ity, the principal routes of HBV transmission are perinatal or
in early childhood; thus, HBV infection usually precedes
HIV infection by decades. In these countries, the majority of
studies show HBV coinfection prevalence of 10%-20%,6-8

but some show prevalence rates as low as 6%.9

Natural History
HIV adversely affects all phases of the natural history of

adult-acquired hepatitis B (Table 1). After HBV infection,
HIV-infected individuals are up to six-fold more likely to
develop chronic hepatitis B than are HIV-negative individ-
uals.10,11 Bodsworth et al. retrospectively studied 77 men
who acquired HBV infection, of whom 31 were HIV-in-
fected prior to HBV infection.10 Of the HIV-infected men,

23% developed chronic hepatitis B compared to 4% of the
HIV-uninfected men (P ! 0.03). Of note, the mean CD4"
T cell counts were lower in the HIV-infected men who de-
veloped chronic hepatitis B compared to the HIV-infected
men who did not become chronically infected. HIV infec-
tion also decreases the rate of hepatitis B e antigen (HBeAg)
clearance up to five-fold and increases the level of HBV rep-
lication as manifested by higher HBV DNA levels.12-14 Even
HIV-infected persons who acquire protective antibody to
hepatitis B surface antigen (anti-HBs) remain at risk for loss
of anti-HBs and subsequent reactivation of HBV (reverse
seroconversion).15,16

Of all these negative consequences, the most important is
that HIV accelerates the progression of HBV-related liver
disease. Cirrhosis is more common in HIV-HBV coinfec-
tion despite lower alanine aminotransferase (ALT) levels
than in HBV monoinfection,12 and may be related to lower
CD4" T cell counts.17 Thio et al. found that HIV coinfec-
tion impacted liver-related mortality in an analysis of 5293
men of whom 326 were positive for hepatitis B surface anti-
gen (HBsAg).18 The HIV-HBV coinfected men were over
17 times more likely to die of liver-related causes compared
to those monoinfected with HBV. One unanswered ques-
tion on the natural history of HBV is the effect of HIV
coinfection on development of hepatocellular carcinoma
(HCC). There is some evidence that lower CD4" T cell
counts are associated with increased risk for HCC in HIV-
HBV coinfected individuals,19 but whether HIV in general
increases the risk is not known.

All of the natural history studies cited here were con-
ducted in areas of the world where HBV is acquired in
adulthood; thus, it is unknown whether the effects of HIV
are the same when HIV is acquired years after a chronic
hepatitis B infection is established, as in countries with
high HBV endemicity.

Pathogenesis of Liver Disease
It seems paradoxical that HBV-related liver disease,

which is an immune-mediated process, is exacerbated by

Fig. 1. Prevalence of chronic hepatitis B varies by geography and
route of infection. The prevalence of chronic hepatitis B in areas of low
endemicity, such as Western Europe and the United States, averages
5%-7% of the HIV-infected population with the percentage varying by the
route of infection. In general, the prevalence in high-endemicity countries
is greater with up to 20% of the HIV-infected population having chronic
hepatitis B. In this figure, the y-axis represents the percent of HIV-infected
persons coinfected with hepatitis B from representative studies. Cohorts
from Western Europe and the United States (US) are separated by risk
group into those who had a history of injection drug use (IDU), multiple
heterosexual contacts (Sex) and men who have sex with men (MSM).

Table 1. Effects of HIV on the Natural History of Adult-Acquired HBV Infection
Effect Comment Reference

Increases risk for developing chronic HBV infection Studies in men who have sex with men. Lower CD4" T-cell count with higher
risk of chronicity.

(10,11)

Decreased rate of HBeAg clearance (13,14)
Increased HBV replication Demonstrated with higher HBV DNA levels (12,13)
Increased likelihood of loss of anti-HBs Increased risk associated with lower CD4" T cell counts (15,16)
Decreased inflammatory response to chronic hepatitis B Lower ALT levels (12)
Increased liver disease progression More cirrhosis and higher liver-related mortality (12,18)
Increased risk for HCC Overall 33% increased risk per 100 cell decrease in recent CD4" T-cell count.

Risk greater among men who have sex with men than in injection drug users
with co-infection

(19)
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with preexisting liver disease.16 Failure to induce 
immunity to HAV and HBV is a function of both 
missed opportunities for vaccination17,18 and the 
immunocompromised state. In HIV-infected per-
sons, antibody titers after vaccination are lower19 
and less durable than they are in those who do not 
have HIV infection, and fewer HIV-infected persons 
have protective levels of antibodies against hepa-
titis B surface antigen (HbsAg).20 The rates of re-
sponse to HAV or HBV vaccines decrease with low-
er CD4 cell counts21-23 and higher levels of HIV 
RNA.18 However, there is no general agreement 
about when immunization becomes futile. Al-
though there is no vaccine against HCV, education 
about transmission patterns and safer sex may re-
duce the incidence of acute HCV infection.9 Final-
ly, clinicians play an important role in counseling 
patients about transmission, avoidance of alcohol, 
and limitation of exposure to other hepatotoxic 
agents (e.g., acetaminophen).

HC V Infec tion

The natural history of HCV infection is accelerated 
in patients with HIV,24 with an increased rate of 
progression to cirrhosis, decompensated liver dis-
ease, hepatocellular carcinoma, and death.25,26 Im-
mune restoration with combination antiretroviral 
therapy decreases the rate of death due to liver dis-
ease.27 In addition to liver disease, HCV infection 
is associated with changes in cognitive and psy-
chiatric function,28,29 a decreased quality of life,30 
and an increased prevalence of diabetes mellitus,31 
all of which potentially affect the management of 
HIV infection. There are six HCV genotypes, which 
vary geographically; genotype 1 predominates in 
North America.32

The effect of HCV infection on the progression 
of HIV disease is less clear. There are reports of 
impaired immune reconstitution in patients with 
HIV and HCV coinfection as compared with those 
with HIV infection alone33,34; however, this effect 
appears to be modest and may delay rather than 
prevent full immune reconstitution.35 Hepatotoxic 
effects of antiretroviral therapy are more likely to 
develop in patients with underlying HCV or HBV 
infection,36 although whether these effects change 
the time to discontinuation or modification of this 
therapy is unclear.37,38 Hepatotoxic effects of anti-
retroviral therapy correlate with the underlying 
degree of fibrosis.39 Hepatotoxic effects have been 
described in more detail previously.6,36

Assessment of Liver Injury 
Given the limited response to and toxic effects of 
current therapy for HCV infection, many experts 
recommend liver biopsy in most patients to assess 
the extent of underlying liver damage, to aid in the 
choice of treatment options, and to provide impor-
tant prognostic information. In HCV infection, the 
degree of histologic injury is a better predictor of 
subsequent clinical events40 than is the degree of 
elevation of serum aminotransferase levels, the 
genotype,41 or the viral load.40,42 In one study, 29% 
of patients with HIV and HCV coinfection and per-
sistently normal alanine aminotransferase levels 
had considerable fibrosis that warranted treat-
ment.43 The biopsy may also reveal steatosis, an 
independent risk factor for fibrosis in patients with 
only HCV infection. The association of steatosis 
with nonalcoholic fatty liver disease, HCV geno-
type 3, use of alcohol, use of antiretroviral drugs, 
and the lipodystrophy syndrome is poorly under-
stood in patients with HIV infection.44,45
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Figure 1. Deaths in a Cohort of 23,441 Patients Treated with Anti-HIV 
Drugs (Panel A) and Deaths from Liver Disease According to the CD4 Cell 
Count (Panel B). 

The data are from the the Data Collection on Adverse Events of Anti-HIV 
Drugs Study, reported by Weber et al.1

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at Hinari Phase 1 sites -- comp on July 27, 2009 . 
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needed to better define the risks of fibrosis progression 
and liver-related morbidity and mortality, particularly 
with the introduction of novel HCV therapeutic agents.

Mechanisms of accelerated fibrosis
Although HIV infection significantly impairs cellular 
immunity by CD4+ T-cell depletion, it has become clear 
that the increased liver inflammation and fibrosis seen 
in HIV–HCV co-infection is due to a combination of 

impaired cellular immunity with direct effects on the 
gastrointestinal tract and the liver (Figure 1, Box 1).

Hepatic effects of HIV
In vitro exposure to HIV (or its envelope protein gp120) 
increases HCV replication in hepatocytes 2–3 fold, along 
with increased TGF-β1 production and enhanced TGFB1 
gene expression. Furthermore, this effect can be blocked by 
TGF-β1 antibodies, suggesting that the effect of HIV expo-
sure on HCV replication in infected hepatocytes occurs 
in a positive feedback loop through TGF-β1 (Figure 2).48 
This increased replication can be blocked by antibodies 
to the HIV co-receptors CCR5 and CXCR4, suggesting 
that although HIV does not directly infect hepatocytes, it 
mediates its effects indirectly through these co-receptors.48 
In addition, exposure of HCV-infected hepatocytes to HIV 
leads to increased apoptosis and expression of TNF-related 
apoptosis-inducing ligand (TRAIL) and the TRAIL death 
receptors DR4 and DR5.49,50 Finally, infecting hepatocytes 
with HCV leads to induction of reactive oxygen species 
(ROS) and activation of p38 MAPK, JNK, ERK1/2 and 
NFκB pathways, which leads to increased TGF-β1.51 In 
a similar manner, exposing hepatocytes to HIV directly 
leads to increased production of ROS, collagen, and tissue 
inhibitor of metalloproteinase 1 (TIMP-1), an effect that 
is magnified by concurrent HCV exposure and can be 
blocked by ROS inhibition or siRNA to NFκB.52

Similar to hepatocytes, exposure of hepatic stellate cells 
(HSCs) to HIV in vitro leads to increased production of 
ROS, and expression of and production of collagen and 
TIMP-1 (Figure 2). These effects are increased by addition 
of HCV, and are abrogated by ROS inhibitors and siRNA to 
NFκB.52 HIV can directly infect HSCs, leading to increased 
collagen and monocyte chemoattractant protein 1 (MCP-1) 
production, although the mechanism by which HIV gains 
entry to these cells is unclear as this effect is not blocked by 
antibodies to CD4, CXCR4 or CCR5.53 These data show 
that HIV infection has direct effects on two major cell 
types within the liver leading to increased HCV replica-
tion, increased production of profibro genic cytokines and 
extracellular matrix components, and increased cell death.

Microbial translocation
HIV infection leads to an early and marked decline in 
mucosal lymphoid tissue in the gastrointestinal tract.54 
Evidence also exists of increased circulating lipopoly-
saccharide (LPS) in HIV infection, which seems to be of 
gastro  intestinal origin and correlates with chronic immune 
activation (as measured by levels of plasma IFN-α and cir-
culating activated T cells).55 It has been shown that LPS 
can bind to Toll-like receptor 4 (TLR4) on Kupffer cells 
and increase the release of TGF-β1, TIMP-1 and type I 
collagen.56 In patients co-infected with HIV and HCV, 
levels of LPS are strongly associated with the d evelopment 
of cirrhosis.57

Immune dysfunction
Although HIV infection causes chronic immune activation 
as outlined above, the immune response to specific patho-
gens, including HCV, is dysfunctional, which is presumably 

HIV

LiverImmune system Gastrointestinal
tract

Mucosal CD4+

T cell depletion
CD4+ T cell
depletion

CD4+

cell

Increased HCV
replication

Hepatocyte
apoptosis

Increased
fibrosis

Decreased
HCV-specific

immune
responses

Increased
microbial

translocation

Figure 1 | Driving factors underlying liver disease pathogenesis in HCV–HIV 
co-infection. HIV infection leads to an impaired immune response against HCV, 
increased HCV replication, hepatic inflammation and apoptosis, increased 
microbial translocation from the gastrointestinal tract and increased fibrosis.

Box 1 | Overview of fibrosis

Hepatic fibrosis is the accumulation of extracellular matrix including collagens, 
fibronectin and proteoglycans into the space of Disse, the area between the 
hepatocytes and the hepatic sinusoids, and occurs in response to liver injury.130 
Marked progress has been made in the understanding of hepatic fibrogenesis, 
including the key role of the hepatic stellate cell. Originally described by Kupffer in 
the 19th century, the hepatic stellate cell is now recognized for its versatility: 
in the quiescent state, it serves as the main reservoir for vitamin A in the 
liver; however, upon activation, the structure of stellate cells changes significantly 
and they evolve into myofibroblast-like cells. They migrate and accumulate 
at the sites of tissue repair, secreting large amounts of extracellular matrix. 
Moreover, they secrete a multitude of growth factors and cytokines that stimulate 
inflammation, fibrosis, contraction and mitosis.130 Transforming growth factor 
beta 1 (TGF-β1) is one of the best-characterized cytokines expressed following 
liver injury, and upregulation occurs through several mechanisms. For example, 
reactive oxygen species (ROS) are oxygen-containing free radicals that cause 
injury through DNA mutations and lipid peroxidation, and arise with dysregulation 
of the electron transport chain in hepatic mitochondria.131 With production of 
ROS, activation of several pathways occurs, including extracellular signal-related 
kinase (ERK), c-Jun N-terminal kinase (JNK), p38 mitogen-activated protein kinase 
(p38 MAPK), and each pathway leads to the upregulation of nuclear factor 
κB (NFκB) and the induction of expression of TGF-β1.51 Additional cytokines 
released during fibrogenesis include angiotensin II, endothelin-1, platelet-derived 
growth factor and platelet activating factor. Another potent trigger of hepatic 
fibrogenesis is hepatocyte apoptosis, which occurs via two signalling pathways; 
the extrinsic pathway in response to extracellular stimuli, or the intrinsic 
(or mitochondrial) pathway, instigated in response to intracellular stimuli such as 
ROS production or DNA damage.132 Engagement of these pathways leads to the 
formation of apoptotic bodies, which activate stellate cells.133 These activated 
stellate cells phagocytose the apoptotic bodies and produce TGF-β1134 and tissue 
inhibitor of metalloproteinase 1 (TIMP1), promoters of hepatic fibrosis.135
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YEAR IN REVIEW
HEPATITIS B IN 2014

HBV research moves forward 
—receptors and reactivation
Man-Fung Yuen and Ching-Lung Lai

Since the discovery of HBV in the 1960s, its life cycle and the natural 
history of infection have been delineated by many studies. In 2014, new 
findings concerning the host–virus interaction and new studies of HBV 
reactivation from occult HBV infection are of considerable interest.
Yuen, M.-F. & Lai, C.-L. Nat. Rev. Gastroenterol. Hepatol. 12, 70–72 (2015);  
published online 16 December 2014; doi:10.1038/nrgastro.2014.226

Worldwide, 350 million people are chronic 
carriers of HBV; 30–40% of these carriers 
develop end-stage liver diseases and liver 
cancer. Severe hepatitis flares as a result of 
HBV reactivation are also associated with 
high morbidity and mortality. Studies pub-
lished in 2014 provide new insights into host–
virus interactions and HBV reactivation. 
Development of drugs acting on newly identi-
fied host–virus pathways (Figure 1), as well as 
increasing recognition and prompt treatment 
of HBV reactivation, could alleviate the poor 
outcome associated with this disease.

In the past, the exact receptor(s) involved 
in the uptake and trafficking of HBV into 
human hepatocytes were unknown, although 
HBV pre-S1 domain has been well docu-
mented to be an essential element for viral 
entry. At present, only three cell culture 
models that are susceptible to HBV infection 
are available—primary human hepatocytes, 
Tupaia belangeri hepatocytes and the hepatic 
cell line HepaRG®(Biopredic International, 
France). This lack of alternative models poses 
a great limitation on potential resources for 
viral studies.

The discovery that sodium/bile acid 
cotransporter (SLC10A1, also known as 
human sodium taurocholate cotransporting 
polypeptide or NTCP) was critically involved 
in HBV (mainly the pre-S1 domain) and host 
interaction has brought new explanations 
for the species-specific hepatotrophism of 
HBV.1 In addition, this finding opens up 
the possibility of testing viral entry inhibi-
tors and infectivity of different HBV vari-
ants in different robust in vitro cell culture 
systems. Another question raised from 
this new finding is whether NTCP gene 
polymorphisms affect the prevalence of 

HBV infection in different ethnic groups. 
NTCP is a member of the solute carrier 
family 10, which comprises seven members, 
is expressed at the basolateral membrane 
of hepatocytes and is primarily responsi-
ble for bile acid reuptake. In addition, it is 
now clear that NTCP also interacts with the 
m yristoylated pre-S1-lipoprotein of HBV 
and the binding complex initiates the first 
step of HBV entry into the hepatocytes. This 
new knowledge has a great potential in ren-
dering HBV nonpermissive cell lines suscep-
tible to HBV infection by overexpressing the 
NTCP receptor.

Another potential area of progress for the 
future is in the field of treatment of chronic 
hepatitis B. In 2014, research showed that 
the two functions of NTCP (bile acid uptake 
and HBV entry) are not independent.2 By 
binding NTCP with bile acid substrates, 
HBV uptake was inhibited, and vice versa. 
Taking advantage of this finding could open 
up a novel therapeutic area for development 
of a treatment for chronic HBV infection. 
Theoretically, agents such as bile acid deriva-
tives or drugs directly binding to NTCP could 
inhibit HBV entry to uninfected hepato cytes, 
which would be an important step forward. 
At present, the most widely used drugs (that 
is, nucleoside–nucleoside analogues) only 
suppress HBV DNA replication, without 
inhibiting HBV infection to uninfected 
hepatocytes. Inhibition of HBV infection 
to uninfected hepatocytes in patients with 
chronic hepatitis B might enhance the rate of 
viral clearance owing to natural turnover 
of hepatocytes or immune-mediated cell 
death of infected hepatocytes.

According to in vitro experiments con-
ducted by Yan et al.,2 among various primary 

and secondary bile salts, tauroursodeoxy-
cholic acid has the most potent HBV inhibi-
tory effect. In addition, there are drugs 
(namely, ciclosporin, ezetimibe and irbesar-
tan) that can directly bind to NTCP. In 2014, 
Watashi et al.3 found that ciclosporin was able 
to inhibit HBV entry into cultured hepato-
cytes by disturbing the NTCP–HBV trans-
porting system. Another potential anti-HBV 
agent acting through the NTCP mechanism 
is the peptide ligand derived from the HBV 
large protein, Myrcludex B™ (Universitäts-
klinikum Heidelberg, Germany). Ni et al.4 
demonstrated that the half maximal inhibi-
tory concentration (IC50) of Myrcludex B™ for 
HBV inhibition (~100 pM) is lower than that 
for bile salt transport (~5 nM), which suggests 
that HBV infection might not require full 
binding saturation of NTCP. Myrcludex B™ 
has already been shown to block intra-
hepatic spread of HBV in humanized mice.5 
However, whether the level of bile salts will 
be affected detrimentally if Myrcludex B™ is 
tested in humans for the treatment of chronic 
hepatitis B needs to be determined.

Another step forward in 2014 was in 
the understanding of HBV reactivation. 
Although occult HBV infection (serum 
 anti-hepatitis B surface antigen antibody 
[a nti-HBsAg]-negative with detectable 
HBV DNA in serum and/or the liver) was 
described in 1994,6 its clinical implications 
remained obscure. The paucity of knowl-
edge of this condition is partly due to its 
mild disease manifestations in the major-
ity of patients. A better-described aspect of 
occult infection is HBV transmissibility in 
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Figure 1 | Potential therapeutic means to 
inhibit HBV entry into hepatocytes. 
Abbreviations: Na+, sodium ion; NTCP, 
sodium/bile acid cotransporter.
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needed to better define the risks of fibrosis progression 
and liver-related morbidity and mortality, particularly 
with the introduction of novel HCV therapeutic agents.

Mechanisms of accelerated fibrosis
Although HIV infection significantly impairs cellular 
immunity by CD4+ T-cell depletion, it has become clear 
that the increased liver inflammation and fibrosis seen 
in HIV–HCV co-infection is due to a combination of 

impaired cellular immunity with direct effects on the 
gastrointestinal tract and the liver (Figure 1, Box 1).

Hepatic effects of HIV
In vitro exposure to HIV (or its envelope protein gp120) 
increases HCV replication in hepatocytes 2–3 fold, along 
with increased TGF-β1 production and enhanced TGFB1 
gene expression. Furthermore, this effect can be blocked by 
TGF-β1 antibodies, suggesting that the effect of HIV expo-
sure on HCV replication in infected hepatocytes occurs 
in a positive feedback loop through TGF-β1 (Figure 2).48 
This increased replication can be blocked by antibodies 
to the HIV co-receptors CCR5 and CXCR4, suggesting 
that although HIV does not directly infect hepatocytes, it 
mediates its effects indirectly through these co-receptors.48 
In addition, exposure of HCV-infected hepatocytes to HIV 
leads to increased apoptosis and expression of TNF-related 
apoptosis-inducing ligand (TRAIL) and the TRAIL death 
receptors DR4 and DR5.49,50 Finally, infecting hepatocytes 
with HCV leads to induction of reactive oxygen species 
(ROS) and activation of p38 MAPK, JNK, ERK1/2 and 
NFκB pathways, which leads to increased TGF-β1.51 In 
a similar manner, exposing hepatocytes to HIV directly 
leads to increased production of ROS, collagen, and tissue 
inhibitor of metalloproteinase 1 (TIMP-1), an effect that 
is magnified by concurrent HCV exposure and can be 
blocked by ROS inhibition or siRNA to NFκB.52

Similar to hepatocytes, exposure of hepatic stellate cells 
(HSCs) to HIV in vitro leads to increased production of 
ROS, and expression of and production of collagen and 
TIMP-1 (Figure 2). These effects are increased by addition 
of HCV, and are abrogated by ROS inhibitors and siRNA to 
NFκB.52 HIV can directly infect HSCs, leading to increased 
collagen and monocyte chemoattractant protein 1 (MCP-1) 
production, although the mechanism by which HIV gains 
entry to these cells is unclear as this effect is not blocked by 
antibodies to CD4, CXCR4 or CCR5.53 These data show 
that HIV infection has direct effects on two major cell 
types within the liver leading to increased HCV replica-
tion, increased production of profibro genic cytokines and 
extracellular matrix components, and increased cell death.

Microbial translocation
HIV infection leads to an early and marked decline in 
mucosal lymphoid tissue in the gastrointestinal tract.54 
Evidence also exists of increased circulating lipopoly-
saccharide (LPS) in HIV infection, which seems to be of 
gastro  intestinal origin and correlates with chronic immune 
activation (as measured by levels of plasma IFN-α and cir-
culating activated T cells).55 It has been shown that LPS 
can bind to Toll-like receptor 4 (TLR4) on Kupffer cells 
and increase the release of TGF-β1, TIMP-1 and type I 
collagen.56 In patients co-infected with HIV and HCV, 
levels of LPS are strongly associated with the d evelopment 
of cirrhosis.57

Immune dysfunction
Although HIV infection causes chronic immune activation 
as outlined above, the immune response to specific patho-
gens, including HCV, is dysfunctional, which is presumably 

HIV

LiverImmune system Gastrointestinal
tract

Mucosal CD4+

T cell depletion
CD4+ T cell
depletion

CD4+

cell

Increased HCV
replication

Hepatocyte
apoptosis

Increased
fibrosis

Decreased
HCV-specific

immune
responses

Increased
microbial

translocation

Figure 1 | Driving factors underlying liver disease pathogenesis in HCV–HIV 
co-infection. HIV infection leads to an impaired immune response against HCV, 
increased HCV replication, hepatic inflammation and apoptosis, increased 
microbial translocation from the gastrointestinal tract and increased fibrosis.

Box 1 | Overview of fibrosis

Hepatic fibrosis is the accumulation of extracellular matrix including collagens, 
fibronectin and proteoglycans into the space of Disse, the area between the 
hepatocytes and the hepatic sinusoids, and occurs in response to liver injury.130 
Marked progress has been made in the understanding of hepatic fibrogenesis, 
including the key role of the hepatic stellate cell. Originally described by Kupffer in 
the 19th century, the hepatic stellate cell is now recognized for its versatility: 
in the quiescent state, it serves as the main reservoir for vitamin A in the 
liver; however, upon activation, the structure of stellate cells changes significantly 
and they evolve into myofibroblast-like cells. They migrate and accumulate 
at the sites of tissue repair, secreting large amounts of extracellular matrix. 
Moreover, they secrete a multitude of growth factors and cytokines that stimulate 
inflammation, fibrosis, contraction and mitosis.130 Transforming growth factor 
beta 1 (TGF-β1) is one of the best-characterized cytokines expressed following 
liver injury, and upregulation occurs through several mechanisms. For example, 
reactive oxygen species (ROS) are oxygen-containing free radicals that cause 
injury through DNA mutations and lipid peroxidation, and arise with dysregulation 
of the electron transport chain in hepatic mitochondria.131 With production of 
ROS, activation of several pathways occurs, including extracellular signal-related 
kinase (ERK), c-Jun N-terminal kinase (JNK), p38 mitogen-activated protein kinase 
(p38 MAPK), and each pathway leads to the upregulation of nuclear factor 
κB (NFκB) and the induction of expression of TGF-β1.51 Additional cytokines 
released during fibrogenesis include angiotensin II, endothelin-1, platelet-derived 
growth factor and platelet activating factor. Another potent trigger of hepatic 
fibrogenesis is hepatocyte apoptosis, which occurs via two signalling pathways; 
the extrinsic pathway in response to extracellular stimuli, or the intrinsic 
(or mitochondrial) pathway, instigated in response to intracellular stimuli such as 
ROS production or DNA damage.132 Engagement of these pathways leads to the 
formation of apoptotic bodies, which activate stellate cells.133 These activated 
stellate cells phagocytose the apoptotic bodies and produce TGF-β1134 and tissue 
inhibitor of metalloproteinase 1 (TIMP1), promoters of hepatic fibrosis.135
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Since the discovery of HBV in the 1960s, its life cycle and the natural 
history of infection have been delineated by many studies. In 2014, new 
findings concerning the host–virus interaction and new studies of HBV 
reactivation from occult HBV infection are of considerable interest.
Yuen, M.-F. & Lai, C.-L. Nat. Rev. Gastroenterol. Hepatol. 12, 70–72 (2015);  
published online 16 December 2014; doi:10.1038/nrgastro.2014.226

Worldwide, 350 million people are chronic 
carriers of HBV; 30–40% of these carriers 
develop end-stage liver diseases and liver 
cancer. Severe hepatitis flares as a result of 
HBV reactivation are also associated with 
high morbidity and mortality. Studies pub-
lished in 2014 provide new insights into host–
virus interactions and HBV reactivation. 
Development of drugs acting on newly identi-
fied host–virus pathways (Figure 1), as well as 
increasing recognition and prompt treatment 
of HBV reactivation, could alleviate the poor 
outcome associated with this disease.

In the past, the exact receptor(s) involved 
in the uptake and trafficking of HBV into 
human hepatocytes were unknown, although 
HBV pre-S1 domain has been well docu-
mented to be an essential element for viral 
entry. At present, only three cell culture 
models that are susceptible to HBV infection 
are available—primary human hepatocytes, 
Tupaia belangeri hepatocytes and the hepatic 
cell line HepaRG®(Biopredic International, 
France). This lack of alternative models poses 
a great limitation on potential resources for 
viral studies.

The discovery that sodium/bile acid 
cotransporter (SLC10A1, also known as 
human sodium taurocholate cotransporting 
polypeptide or NTCP) was critically involved 
in HBV (mainly the pre-S1 domain) and host 
interaction has brought new explanations 
for the species-specific hepatotrophism of 
HBV.1 In addition, this finding opens up 
the possibility of testing viral entry inhibi-
tors and infectivity of different HBV vari-
ants in different robust in vitro cell culture 
systems. Another question raised from 
this new finding is whether NTCP gene 
polymorphisms affect the prevalence of 

HBV infection in different ethnic groups. 
NTCP is a member of the solute carrier 
family 10, which comprises seven members, 
is expressed at the basolateral membrane 
of hepatocytes and is primarily responsi-
ble for bile acid reuptake. In addition, it is 
now clear that NTCP also interacts with the 
m yristoylated pre-S1-lipoprotein of HBV 
and the binding complex initiates the first 
step of HBV entry into the hepatocytes. This 
new knowledge has a great potential in ren-
dering HBV nonpermissive cell lines suscep-
tible to HBV infection by overexpressing the 
NTCP receptor.

Another potential area of progress for the 
future is in the field of treatment of chronic 
hepatitis B. In 2014, research showed that 
the two functions of NTCP (bile acid uptake 
and HBV entry) are not independent.2 By 
binding NTCP with bile acid substrates, 
HBV uptake was inhibited, and vice versa. 
Taking advantage of this finding could open 
up a novel therapeutic area for development 
of a treatment for chronic HBV infection. 
Theoretically, agents such as bile acid deriva-
tives or drugs directly binding to NTCP could 
inhibit HBV entry to uninfected hepato cytes, 
which would be an important step forward. 
At present, the most widely used drugs (that 
is, nucleoside–nucleoside analogues) only 
suppress HBV DNA replication, without 
inhibiting HBV infection to uninfected 
hepatocytes. Inhibition of HBV infection 
to uninfected hepatocytes in patients with 
chronic hepatitis B might enhance the rate of 
viral clearance owing to natural turnover 
of hepatocytes or immune-mediated cell 
death of infected hepatocytes.

According to in vitro experiments con-
ducted by Yan et al.,2 among various primary 

and secondary bile salts, tauroursodeoxy-
cholic acid has the most potent HBV inhibi-
tory effect. In addition, there are drugs 
(namely, ciclosporin, ezetimibe and irbesar-
tan) that can directly bind to NTCP. In 2014, 
Watashi et al.3 found that ciclosporin was able 
to inhibit HBV entry into cultured hepato-
cytes by disturbing the NTCP–HBV trans-
porting system. Another potential anti-HBV 
agent acting through the NTCP mechanism 
is the peptide ligand derived from the HBV 
large protein, Myrcludex B™ (Universitäts-
klinikum Heidelberg, Germany). Ni et al.4 
demonstrated that the half maximal inhibi-
tory concentration (IC50) of Myrcludex B™ for 
HBV inhibition (~100 pM) is lower than that 
for bile salt transport (~5 nM), which suggests 
that HBV infection might not require full 
binding saturation of NTCP. Myrcludex B™ 
has already been shown to block intra-
hepatic spread of HBV in humanized mice.5 
However, whether the level of bile salts will 
be affected detrimentally if Myrcludex B™ is 
tested in humans for the treatment of chronic 
hepatitis B needs to be determined.

Another step forward in 2014 was in 
the understanding of HBV reactivation. 
Although occult HBV infection (serum 
 anti-hepatitis B surface antigen antibody 
[a nti-HBsAg]-negative with detectable 
HBV DNA in serum and/or the liver) was 
described in 1994,6 its clinical implications 
remained obscure. The paucity of knowl-
edge of this condition is partly due to its 
mild disease manifestations in the major-
ity of patients. A better-described aspect of 
occult infection is HBV transmissibility in 
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Figure 1 | Potential therapeutic means to 
inhibit HBV entry into hepatocytes. 
Abbreviations: Na+, sodium ion; NTCP, 
sodium/bile acid cotransporter.
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HISTORIA NATURAL 
EFECTOS VHB SOBRE VIH 

EFECTOS	SOBRE	VIH	

•  Inicio	precoz	de	TARV	

•  Más	efectos	adversos	a	TARV	
–  Síndrome	de	reconstitución	

inmune	

–  Hepatotoxicidad	

•  Menor	respuesta	a	TARV	
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EPIDEMIOLOGÍA 
GENOTIPO VHB EN POBLACIÓN VIH 
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1 Revista Médica de Chile. 2009;137(5):641-8. 
2 International Journal of Infectious Diseases. 2013;17(10):e919-24. 

3 Encuesta Nacional De Salud. Chile 2009-2010.  

DIAGNÓSTICO 
PREVALENCIA COINFECCIÓN VHB-VIH EN CHILE 

Año	 HBsAg	 Anti-HBc	 Anti-HBs	 DNA	VHB	

Perez	1	 2009	 6,1%	 42,2%	 -	 -	

Otto-Knapp	2	 2013	 8,4%	 -	 -	 -	

Prevalencia	VHB	
Población	General	3	

2010	 0,15%	



DIAGNÓSTICO 
SEROLOGÍA VHB EN VIH 

HBsAg Anti-HBc total Anti-HBs 

Susceptible - - - 

Inmune por vacunación - - + 

Inmune post Infección Natural - + + 

Infección Crónica (>6 meses) + + - 

Adaptado de Attia et al. WJG 2012. 



DIAGNÓSTICO 
SEROLOGÍA VHB EN VIH 

HBsAg Anti-HBc total Anti-HBs 

Susceptible - - - 

Inmune por vacunación - - + 

Inmune post Infección Natural - + + 

Infección Crónica + + - 

Anti-HBc aislado - + - 

Infección Oculta VHB 
(DNA VHB sin HBsAg detectable) - +/- - 

Adaptado de Attia et al. WJG 2012. 



Autor País N HBsAg Anti-HBc aislado 
Viremia en  
anti-HBc 
aislado 

Osborn MK EE.UU. 1346 11,7% 15,1% 3,3% 

Cohen Stuart JW  Holanda 1606 2,9% 14,8% NA 

Shire NJ  EE.UU. 240 7,1% 15,8% 10,5% 

Davaro RE  EE.UU. 257 5,1% 43,6% NA 

Neau D Francia 1123 NA 14,2% 0,6% 

Neau D  Francia 2185 6,7% 17% NA 

Piroth L  Francia 240 8,3% 17,5% 35% 

Adaptado de Sun et al. Journal of Viral Hepatitis 2010. 

*3 marcadores: HBsAg, anti-HBc, anti-HBs; países de baja endemia VHB 
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1 Revista Médica de Chile. 2009;137(5):641-8. 
2 International Journal of Infectious Diseases. 2013;17(10):e919-24. 

3 Vargas JI, Jensen D, Fuster F et al. Journal of Medical Virology. DOI 10.1002/jmv.24384 
4 Encuesta Nacional De Salud. Chile 2009-2010  

Año	 HBsAg	 Anti-HBc	 Anti-HBs	 Anti-HBc	
aislado	

DNA	VHB	

Perez	1	 2009	 6,1%	 42,2%	 -	 -	

Otto-Knapp	2	 2013	 8,4%	 -	 -	 -	

Vargas	JI	3	 2015	 7%	 42,7%	 34,4%	 8,3%	 0%	

DIAGNÓSTICO 
MARCADORES SEROLÓGICOS VHB/VIH: DATOS LOCALES 

Anti-Core (+): mayoría 
Infección Resuelta 



Tabla:	Variables	asociadas	a	An1-HBc	(+)	por	ECLIA.	(n=192) 

Variable An1-HBc	Nega1vo		
(n=110) 

An1-HBc	Posi1vo	
(n=82) 

OR		
(IC	95%) p	Value 

Sexo	Masculino 	69,1% 	95,1% 8,72	
(2,9-35,1) <0,001 

Hombre-Sexo-
Hombre 40% 68,1% 3,19		

(1,6-6,4) <0,001 

VDRL	Reac1vo 5,4% 17,3% 3,69	
(1,15-13,8) 0,013 

Abuso	de	
sustancias 8,2% 18,2% 2,5		

(0,91-7,3) 0,047 

Lapso	diagnós1co	
VIH	(meses) 

83,4	
	(IC95%	73,1-93,6) 

99,4		
(IC95%	86,5-112,2) 0,026 

DIAGNÓSTICO 
FACTORES DE RIESGO CONTACTO VHB EN VIH 

Vargas JI, Jensen D, Fuster F et al. Journal of Medical Virology. DOI 10.1002/jmv.24384 



VIGILANCIA 
EVALUACIÓN PRESENCIA COINFECCIÓN VHB/VIH 

•  VIH		
–  HBsAg	y	anti-HBc	total:	al	diagnóstico.	
–  HBsAg:	anual	

•  VHB		
–  Al	diagnóstico:		

•  Hepatitis	aguda	
•  Hepatitis	crónica	

–  En	caso	de	Cirrosis	

Guía Clínica AUGE “Sindrome de la Inmunodeficiencia adquirida VIH/SIDA”, Minsal, 2013. 
Guía Clínica de Manejo y Tratamiento de la Infección por Virus de la Hepatitis B (VHB). Minsal, 2013 



PREVENCIÓN 
RECOMENDACIONES VACUNACIÓN VHB EN VIH 

Evaluar	
presencia	de	
infección	VHB	
y	vacunar	si	
susceptible	

Europa	2	
(EACS)	

EE.UU.1	
(NIH/CDC/HIVMA)	

Gran	Bretaña3	
(BHIVA)	

GPC	Minsal	VHB	y	
VIH	2013	

1 MMWR Recomm Rep 2009;58:1-207.  
2 EACS Guidelines. Ago 2012.  

3 HIV Medicine (2010), 11, 1–30.  



PREVENCIÓN 
VACUNACIÓN VHB EN POBLACIÓN VIH 

	
•  Menor	respuesta	serológica	a	vacunación:	17	a	65%.	

–  Diversos	esquemas	de	vacunación.	
–  Seroconversión:	Carga	viral	VIH	y	recuento	CD4.	
–  Medición	Anti-HBs	4-8	semanas	post	vacunación	
–  Baja	adherencia	a	completar	esquema	(30-70%)	

	
•  Pocos	datos	en	población	latinoamericana	

–  México	
–  Brasil	

Whitaker et al. Lancet Infect Dis 2012; 12: 966–76. 



62%	

38%	

Respuesta	a	Vacunación	
Esquema	Estándar	(0,1,6	meses)	

Respuesta	(+)	152/245	

Respuesta	(-)	93/245	

•  Respondedores	
–  Anti-HBs	>100	ui/mL:	85,5%	

PREVENCIÓN 
VACUNACIÓN VHB EN VIH (n=245) 

Fuster F, Vargas JI et al. Abstract #1693. AASLD 2014. 



PREVENCIÓN 
VACUNACIÓN VHB EN VIH: DATOS LOCALES 
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Fuster F, Vargas JI et al. Abstract #1693. AASLD 2014. 
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PREVENCIÓN 
VACUNACIÓN VHB EN VIH: DATOS LOCALES 

Fuster F, Vargas JI et al. Abstract #1693. AASLD 2014. 



Factores	asociados	a	Inasistencia	a	Esquema	de	Vacunación.	

Variables	 aOR	 IC	95%	 p	value	

Consumo	de	Drogas	 0.40	 0.17-0.94	 0.037	

Abandono	de	Tratamiento	 0.41	 0.20	–	0.84	 0.016	

Nivel	Educacional	Superior	 0.64	 0.42-0.99	 0.045	

PREVENCIÓN 
VACUNACIÓN VHB EN VIH: DATOS LOCALES 

Fuster F, Vargas JI et al. Abstract #1693. AASLD 2014. 

•  Adherencia	a	esquema	vacunación:	fundamental	
para	Seroconversión.	



Fonseca: 34% 

62%	

Paitoonpong: 71% 

PREVENCIÓN 
USO DE ESQUEMAS REFORZADOS DE VACUNACIÓN 

Overton: 17.5% 
Kim:  44% 

Bailey: 47.5% 
Pettit: 46.5% 

de Vries: 50% 

Rey: 55% 

Launay: 65% 

Cornejo: 62% 

Esquema Simple: 17-65% Viega: 64% 

Postch: 89% 

Postch: 91% 

Cornejo: 60% 

Launay: 82% 

Cruciani: 60% 

Fonseca: 47% 

Esquema Reforzado: 47-91% 

Ungulkraiwit: 65% 

Pasricha: 73% 
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PREVENCIÓN 
USO DE ESQUEMAS REFORZADOS DE VACUNACIÓN 

Overton: 17.5% 
Kim:  44% 

Bailey: 47.5% 
Pettit: 46.5% 

de Vries: 50% 

Rey: 55% 

Launay: 65% 

Cornejo: 62% 

Esquema Simple: 17-65% Viega: 64% 

Postch: 89% 

Postch: 91% 

Cornejo: 60% 

Launay: 82% 

Cruciani: 60% 

Fonseca: 47% 

Esquema Reforzado: 47-91% 

Ungulkraiwit: 65% 

Pasricha: 73% 

•  Ensayo	Clínico	Controlado:		
– Sin	diferencias	en	Seroconversión	con	uso	
de	esquema	estándar	vs.	reforzado	en	VIH	
(+)	bien	controlados.	

PLoS ONE 8(11): e80409. Nov 2013  



PREVENCIÓN 
ESQUEMA ESTANDAR VACUNACIÓN VHB EN VIH 

Evaluar	
presencia	de	
infección	VHB	
y	vacunar	si	
está	indicado	

Europa	2	
(EACS)	

EE.UU.1	
(NIH/CDC/HIVMA)	

Gran	Bretaña3	
(BHIVA)	

GPC	Minsal	VHB	y	
VIH	2013	

1 MMWR Recomm Rep 2009;58:1-207.  
2 EACS Guidelines. Ago 2012.  

3 HIV Medicine (2010), 11, 1–30.  



TRATAMIENTO COINFECCIÓN VHB/VIH 
GUÍA VIH/VHB MINSAL 
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ANEXO 13. Tratamiento en coinfectados VIH/ VHB 
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TRATAMIENTO COINFECCIÓN VHB Y VIH 
GUÍA VIH MINSAL 2013 

Coinfección	VIH/VHB	

TARV	previa	

Sumar	o	
reemplazar	un	
INTR	con	TDF	
como	parte	de	

TARV	

Sin	TARV	

Inicio	TARV:	
TDF/FTC	+	3ª	
droga	activa	

VIH	

Soriano et al. Clin Liver Dis 17 (2013) 489–501 
MINSAL. Guía Clínica AUGE “Sindrome de la Inmunodeficiencia adquirida VIH/SIDA”, 2013. 



TRATAMIENTO COINFECCIÓN VHB Y VIH 
GUÍA VIH MINSAL 2013 

•  Tratamiento	
supresor,	no	
curativo:	mantención	
de	por	vida.	

•  Toxicidad	TDF:	
cambiar	a	Entecavir	+	
otra	droga	VIH	

Coinfección	VIH/VHB	

TARV	previa	

Sumar	o	
reemplazar	un	
INTR	con	TDF	
como	parte	de	

TARV	

Sin	TARV	

Inicio	TARV:	
TDF/FTC	+	3ª	
droga	activa	

VIH	

Soriano et al. Clin Liver Dis 17 (2013) 489–501 
MINSAL. Guía Clínica AUGE “Sindrome de la Inmunodeficiencia adquirida VIH/SIDA”, 2013. 



TRATAMIENTO COINFECCIÓN VHB Y VIH 
SEGUIMIENTO 

•  Monitorización	de	Respuesta:	3-6	meses	
–  Carga	Viral	VHB	
–  Pruebas	hepáticas	
– HBeAg	y	anti-HBe	no	de	rutina	

•  Valorar	presencia	de	Cirrosis	
– Alto	grado	sospecha	
– Aún	con	CV	VHB	(-)	y	perfil	hepático	normal.	
–  Cirrosis	(+):	vigilancia	HCC	y	várices	esofágicas	

Soriano et al. Clin Liver Dis 17 (2013) 489–501 
MINSAL. Guía Clínica AUGE “Sindrome de la Inmunodeficiencia adquirida VIH/SIDA”, 2013. 



COINFECCIÓN VHB/VIH 
MENSAJES PARA LA CASA 

•  VHB	y	VIH:	co-infeccción	frecuente.	
–  Afectan	evolución	mutuamente.	
–  Prevalencia	Chile	VHB	en	VIH:	6-8%	

•  Importancia	tamizaje	
–  Grupos	de	riesgo	
–  Género	Masculino,	HSH,	ITS,	uso	drogas.	

•  Diagnóstico	serológico.	
–  HBsAg	(+)	>	6	meses:	infección	crónica	
–  HBsAg	(-):	anti-HBc	y	anti-HBs.	



•  Prevención:	vacuna	VHB	efectiva	
–  Esquema	estándar	0-1-6	meses	
– Medir	anti-HBs	post	vacuna	
–  Reforzar	adherencia	
–  Revacunar	a	No	Respondedores	

•  VHB/VIH:	indicación	inicio	TARV		
–  Permanente	
–  Seguimiento:		

•  CV	VHB	y	pruebas	hepáticas	
•  Vigilar	aparición	de	Cirrosis	

COINFECCIÓN VHB/VIH 
MENSAJES PARA LA CASA 



COINFECCIÓN VHB/VIH: PROFILAXIS, 
EVALUACIÓN, TERAPIA, SEGUIMIENTO. 

Dr.	José	Ignacio	Vargas	D.	
Departamento	Gastroenterología	

Pontificia	Universidad	Católica	de	Chile	
	 

 

 

II  SIMPOSIO DE ACCESO A NUEVAS TERAPIAS 
PARA HEPATITIS C 

Fecha: Miércoles 17 de junio de 2015 (17:00 – 20:00 h) 

Lugar: Sede Colegio Médico (Esmeralda 678, Santiago) 

Organización: Asociación Chilena de Hepatología (ACHHEP) 

Auspicio: ALEH, FUPAHEP, MINSAL, Colegio Médico, Fundación Pro Bono 

 

Objetivo 

Analizar situación actual de las nuevas terapias para la hepatitis C y su próxima 
implementación en nuestro país. 

 

 

 

 

     


