
 TOPIC HIGHLIGHT

Hepatocellular carcinoma, human immunodeficiency virus and 
viral hepatitis in the HAART era

Douglas C Macdonald, Mark Nelson, Mark Bower, Thomas Powles

Harry HX Xia, PhD, MD, Series Editor

Online Submissions: wjg.wjgnet.com                                                                                                                World J Gastroenterol  2008 March 21; 14(11): 1657-1663
www.wjgnet.com                                                                                                                                          World Journal of Gastroenterology  ISSN 1007-9327
wjg@wjgnet.com                                                                                                                                                                                         © 2008 WJG. All rights reserved.

Douglas C Macdonald, Mark Nelson, Mark Bower, Chelsea and 
Westminster hospital, London, United Kingdom 
Thomas Powles, St Bartholomew’s Hospital , London,  
United Kingdom
Correspondence to: Dr. Thomas Powles, St Bartholomew’s  
Hospital, Department of Medical Oncology, London, 
United Kingdom. thomas.powles@bartsandthelondon.nhs.uk
Telephone: +44-20-76018522  Fax: +44-20-76018523
Received: August 31, 2007       Revised: November 28, 2007

Abstract
The incidence of hepatocellular carcinoma (HCC) in 
patients with human immunodeficiency virus (HIV) 
is rising. HCC in HIV almost invariably occurs in the 
context of hepatitis C virus (HCV) or hepatitis B virus 
(HBV) co-infection and, on account of shared modes of 
transmission, this occurs in more than 33% and 10% of 
patients with HIV worldwide respectively. It has yet to 
be clearly established whether HIV directly accelerates 
HCC pathogenesis or whether the rising incidence is 
an epiphenomenon of the highly active antiretroviral 
therapy (HAART) era, wherein the increased longevity 
of patients with HIV allows long-term complications of 
viral hepatitis and cirrhosis to develop. Answering this 
question will have implications for HCC surveillance and 
the timing of HCV/HBV therapy, which in HIV co-infection 
presents unique challenges. Once HCC develops, there 
is growing evidence that HIV co-infection should not 
preclude conventional therapeutic strategies, including 
liver transplantation.
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INTRODUCTION
With the increased survival of  human immunodeficiency 
vir us (HIV) pat ients with access to highly act ive 
antiretroviral therapy (HAART), it is unsurprising that 
conditions with a typically long latency are now being 
observed more frequently. Hepatocellular carcinoma 
(HCC) is such a disease, usually occurring several decades 
after the initial infection with hepatitis C virus (HCV) 
or hepatitis B virus (HBV). While few suspect that HIV 
infection alone is a risk-factor for HCC (indeed, this has 
been excluded in large retrospective cohort studies[1]), 
associated infection with HCV or HBV is common and 
the significantly increased risk of  HCC with viral hepatitis 
is well-documented. More is now known of  the interaction 
between HIV and HBV and/or HCV over the long-term. 
Broadly speaking, HIV co-infection seems to accelerate 
disease progression and reduces the efficacy of  anti-HCV 
and anti-HBV therapy. However, it is unclear whether HIV 
infection directly increases the likelihood of  HCC in viral 
hepatitis.
Some other key questions are as follows: 

What is the true prevalence of  HIV and HBV and/or 
HCV co-infection worldwide?

How should HIV status affect screening and treatment 
for HCC?

How should HIV infection influence therapy for viral 
hepatitis?

Answering these questions is essential to planning 
effective strategies for the prevention, screening and 
treatment of  HCC in HIV-positive patients in the future. 
Here we review recent attempts to address these challenges.

THE WORLDWIDE AT-RISK POPULATION-
WHAT IS THE TRUE PREVALENCE OF HIV 
AND VIRAL HEPATITIS CO-INFECTION?
HBV and HCV infection have distinct epidemiological 
and geographical profiles due to different modes of  
transmission. In broad terms, HCV transmission is 
predominantly due to intravenous drug use in Western 
societies and a mix of  Ⅳ drug use and iatrogenic 
transmission in developing countries. These modes 
of  transmission also apply to HBV but in endemic 
areas the primary route is through sexual contact and 
vertical transmission. HIV shares modes of  transfection 

www.wjgnet.com



with both diseases and therefore its geographical and 
demographic distribution encompasses that of  both 
HBV and HCV. There are many exceptions to this broad 
rule, however. In the Far East, for example, the HCV 
burden is predominantly found in the elderly population 
and probably represents iatrogenic exposure from poorly 
sterilized medical equipment in the 1920s[1]. Rates of  HIV 
co-infection are predictably low in this cohort.

Between HIV positive populations in different 
countries, relative proportions of  HCV and HBV  
co-infection vary widely according to the prevalence of  
different high-risk behaviours in the populations tested. 
Examples of  these diverse prevalences are given in Table 1.

Most of  these studies are disadvantaged by a small 
sample size (especially in developing countries) or are 
limited to one particular at-risk group (e.g. haemophiliacs 
or Ⅳ drug users). Thus wide variation is often seen 
between studies in the same geographical region. For 
example, in Greece a recent study of  737 HIV infected 
individuals found a prevalence of  48.1% and 12.1% of  
HCV and HBV co-infection respectively[3], a marked 
contrast to a study only 6 years earlier in the same country 
(13.8% and 67.4% respectively[4]).

The recorded prevalence is likely to be inaccurate for 
other reasons. Around 30% of  HCV antibody-positive 
patients will have undetectable HCV RNA (i.e. have 
cleared the virus) and yet most studies of  prevalence 
use the antibody test alone. Hepatitis B surface antigen 
(HBsAg) is almost universally used as a surrogate of  
HBV co-infection, yet there is growing recognition for 
a significant subset of  patients who are HBsAg-negative 
but have detectable HBV DNA on quantitative PCR and/
or positive anti-HB core antibodies. So-called “occult” 
hepatitis B infection is frequently detected in patients with 
HCV infection, HIV and HCC of  non-HCV aetiology. 
The prevalence of  occult HBV co-infection in HCV may 
be as high as 80% in HCV endemic areas such as Japan[4]. 
Occult HBV infection is also more common in HIV-
positive than HIV negative patients in HBV endemic areas 
(22.1% vs 2.4%)[5]. This is especially relevant to studies of  
HCC in HIV infection, since occult HBV infection seems 
to maintain its oncogenic potential despite lower viral 
titres. In a recent Italian study, HBV DNA was detected in 
68 of  107 cases of  HBsAg-negative HCC (63.5%)[6] and 
occult HBV infection has been demonstrated in up to 70% 
of  patients with HBsAg-negative HCC in Japan[7].

It thus seems that larger prevalence studies using RNA 
and DNA titres are needed to achieve a more accurate 
estimate of  the true burden of  viral hepatitis in HIV, 
particularly in developing countries where the largest 
reservoirs of  infection exist.

HIV CO-INFECTION AND PROGRESSION 
TO HCC IN VIRAL HEPATITIS
The pathogenesis of HCC in viral hepatitis 
Up to 75% of  cases of  HCC worldwide are thought to 
be associated with hepatitis B or C[8]. While the continual 
inflammation and repair of  cirrhosis is an important 
pathogenic factor in both diseases, the degree of  viral 
replication is more closely related to HCC risk in HBV 
than in HCV infection. The risk of  HCC in active chronic 
hepatitis B is some 90-fold greater than age-matched 
healthy controls but only 9-fold greater in inactive carriers 
of  HBV where viral load is low. Also, viral titres seem to 
correlate directly with the risk of  HCC in hepatitis B[9].

In hepat i t i s C, the presence of  c i r rhos i s i s a 
prerequisite to the development of  HCC, which occurs in 
between 1%-4% of  patients per annum once cirrhosis is 
established. Indeed, the increased risk of  HCC in cirrhotic 
patients persists in the absence of  the virus after successful 
eradication with IFN therapy[10].

These differences probably represent the different 
underlying pathogeneses of  HCC in HBV versus HCV[11]. 
In the former, the random integration of  viral DNA into 
the host chromosomes (an incidental process not necessary 
for viral replication) leads to secondary chromosomal 
rearrangement and genomic instability. The HBV DNA 
product protein HBx (crucial to replication) transactivates 
genes involved in cell-cycle control (c-jun and c-myc for 
example). In vitro HBx has been shown to disrupt cell-cycle 
control and inhibit DNA repair and apoptosis all of  which 
have oncogenic potential in their own right[12].

By contrast, the HCV does not integrate into host 
cell DNA. Some HCV core proteins do enter the nucleus 
and modify a variety of  signal transduction pathways. 
Additionally, oxidative cellular injury occurs as a direct 
result of  HCV core protein expression both in vitro and  
in vivo[13]. Although this may participate in the carcinogenic 
process to a small degree, the principal oncogenic effect 
of  HCV is mediated indirectly through activation of  
the immune-mediated inflammation and its downstream 
effects on cell proliferation and apoptosis.

The incidence of HCC in the HIV positive cohort
The 2001 French Mortavic study[14] was a prospective 
1-year cohort study of  25 178 HIV positive patients across 
65 national centres comparing the incidence and causes 
of  death to similar cohorts in 1995 and 1997. Deaths 
from end-stage liver disease (ESLD) rose significantly 
from 1995 to 2001 (1.5% to 14.3%) and the proportion 
of  those deaths due to HCC also rose 5-fold (4.7% 
to 25%). Nearly all deaths from HCC were in patients 

Country
Germany, Ockenga 

et al  1997[45]
Greece, 

Dimitrakopoulos
et al  2000[45]

Thailand,
Sungkanuparph 
et al  2004[45]

TREAT Asia HIV 
Observational 

Database (TAHOD)[45]

Spain, Gonzalez-
Garcia et al  2002[45]

Australia,
Lincoln et al [45]

Ivory coast, Rouet 
et al  2004[45]

n 232 181 529 1498              2820           3309           501
HCV + ve 23% 13.80% 7.80% 10%              -88%           10.70%           1%
HBV + ve  9% 67.40% 8.70% 10%              -5%           4.80%           26%

Table 1  Examples of internationally diverse prevalences of HBV and HCV co-infection in HIV populations.
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with HCV co-infection. Deaths from AIDS during this 
period fell from 91.6% to 48.7% and overall mortality 
from 8.15% to 1.05%. The authors thus concluded that 
increased longevity in the HAART era is the principle 
reason for increased ESLD and HCC in the 2001 cohort. 
A large retrospective cohort study of  US veterans 
(following 14 018 male veterans from 1997 to 2004) has 
also confirmed a much higher risk of  HCC in the HIV 
population, nearly exclusively in association with HCV 
(and to a lesser extent HBV) co-infection [15]. A third 
retrospective cohort-spanning the pre-HAART and 
HAART eras-revealed a much higher incidence of  HCC 
in patients with HIV/HCV co-infection than average and 
the difference was much more marked in the HAART era 
(only 5 diagnosis of  HCC were made in the entire cohort 
of  11 678 patients in the pre-HAART era, versus 22 in the 
HAART era)[1]. Smaller, retrospective cohort studies in 
Europe have yielded similar results. One study of  2383 
HIV positive patients found a higher-than-expected 
incidence of  HCC (6 cases in total, four of  which had 
HCV co-infection) compared with the population 
average[16].

It is noteworthy that studies examining cohorts in the 
pre-HAART era or in countries where HAART is not 
readily available, have frequently found the incidence of  
HCC to be lower or equal to average population rates[17,18]. 
The more recent studies, however, proffer convincing 
evidence that HCC incidence is higher than the population 
average and rising amongst the HIV-positive population 
receiving HAART-nearly exclusively in association with 
HCV or HBV infection- and cite increased longevity as the 
principal cause of  this phenomenon. 

However, none of  the above studies indicates that 
there is a higher incidence of  HCC in HIV and viral 
hepatitis co-infection compared to isolated HCV or HBV 
infection- as one might expect if  HIV accelerates the 
disease progression of  viral hepatitis towards HCC.

HCC oncogenesis in viral hepatitis-is HIV a true additional 
risk factor?
While the HIV virus itself  is not considered to be 
particularly oncogenic in its own right, a number of  
cancers are well known to occur with increased frequency 
in people with HIV infection. For the most part this is a 
consequence of  impaired immunity and failure to clear 
several common oncogenic viruses such as HHV8 in 
Kaposi sarcoma (KS), EBV in non-Hodgkin’s (NHL) and 
HPV in anal and cervical cancer. 

In vivo studies in murine models have revealed a 
potential role for the HIV Tat gene in liver tumorigenesis. 
Transgenic mice expressing this gene have a greater 
incidence of  hepatocellular carcinoma. This is thought to 
be mediated by extra-hepatic growth signals rather than 
by direct disruption of  the hepatocyte cell cycle by the Tat 
product and the effect is not specific for hepatocarcinoma; 
these animals suffer a higher incidence of  other extra-
hepatic tumours (leiomyosarcomas, squamous cell 
papillomas and carcinomas, adenocarcinomas of  skin 
adnexa and B-cell lymphomas). In humans, however, large 
retrospective cohort studies in the HAART era have shown 
no increased incidence of  HCC in HIV monoinfection[1].

There is clearer evidence that HIV can accelerate 
disease progression of  both HBV and HCV and thus 
indirectly increase the chance of  subsequent HCC. 
HIV affects the natural history of  HCV infection in 
two important ways: firstly, it increases the likelihood 
of  chronic infection following the acute episode[19] and 
secondly, it hastens the development of  cirrhosis once 
chronic infection is established[20,21]. This has important 
implications for the subsequent development of  HCC and 
any screening strategy. HIV co-infection has also been 
shown to accelerate the progression of  HBV infection[22], 
with patients suffering from more severe disease at an 
earlier stage. Increased liver injury in viral hepatitis may 
also be mediated indirectly in HIV by antiretroviral 
the r apy - r e l a t ed he pa to tox i c i t y and by immune 
reconstitution syndrome. Indeed, HCV infection seems to 
increase the risk of  HAART-related hepatotoxicity[23]. It 
must also be considered that once HCC has developed, a 
putatively weaker anti-tumour response due to chronically 
low CD4+ and CD8+ lymphocyte counts may result in 
more rapid growth and spread of  disease. 

Despite evidence for acceleration of  cirrhosis in viral 
hepatitis with HIV co-infection, attempts to demonstrate 
a specific increase in HCC in this context-over and above 
that observed in HCV or HBV monoinfection- have so far 
yielded variable results.

In the US veterans studies mentioned above, direct 
comparisons were made between HCV mono-infected 
subjects and groups with HIV/HCV co-infection.

Mcguinnis et al (2001)[15] compared the incidence of  
HCC between 14 018 HIV positive and 28 036 age-, sex- 
and location-matched HIV-negative controls in a large 
retrospective cohort study from 1997 to 2004. A higher 
age-matched incidence of  HCC was clearly demonstrated 
in the HIV positive group (incidence rate ratio 1.68) 
but when adjusted for HCV infection and/or alcohol 
consumption the incidence rate rations were similar, 
suggesting HIV co-infection confers no additional risk of  
HCC compared to HCV infection alone.

A precursor of  this study (another retrospective cohort 
of  US veterans) compared the incidence of  cirrhosis 
and HCC in 26 641 HCV-only with 4761 HCV/HIV co-
infected subjects between 1991 and 2000[24]. The incidence 
of  HCC in both groups was found to be the same in the 
HAART era and lower in the HIV/HCV co-infection 
group in the pre-HAART era. This would corroborate the 
premise that HIV patients did not survive sufficiently long 
in the pre-HAART era to develop HCC, but also suggests 
that in the HAART era HIV status does not seem to alter 
the likelihood of  progression to HCC in HCV infection. 

These studies, however, are subject to several sources 
of  error. In one retrospective cohort the authors concede 
that up to 50% of  the apparent HCV-only group were 
never tested for HIV (which would bias the study towards 
the null) and it was also subject to changes in disease 
reporting and coding during the study period which may 
have lead to significant acquisition bias. More importantly, 
a recurring confounding factor is the rising incidence 
of  cirrhosis (and therefore HCC) throughout the study 
period in patients with isolated HCV infection. This may 
reflect earlier acquisition of  HCV in this group (often in 
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the 1970s in the US) compared to their HIV co-infected 
counterparts and highlights a recurring deficiency in such 
retrospective cohort studies: they rarely include data on 
when infection was acquired. Although HCC rates may 
be similar in HIV/HCV and HCV-only groups in the 
immediate post-HAART era, the HIV/HCV co-infected 
cohort may well have acquired HCV more recently and 
thus the equal incidence may actually belie accelerated 
disease progression in this group.

The 2004 Italian cooperative group on AIDS and 
Tumours (GICAT) study examined 41 cases of  HCC in 
HIV positive individuals (from a joint Italian and Spanish 
database) and compared them with 384 HIV-negative 
controls diagnosed over the same period (1995-1998)[25]. 
This is the largest study purporting to show an acceleration 
of  liver disease towards HCC in HIV and viral hepatitis 
co-infection. The HIV group with HCC were much 
younger at presentation (age 40-46 vs 60-70) and had 
more advanced infiltrating disease. There was also a trend 
to more advanced cirrhosis at presentation in the HIV 
positive population. Accordingly, few of  the HIV patients 
were offered active treatment and survival rates were poor.  
Again, HCV co-infection was clearly the main risk factor 
in both the HIV positive group and negative controls. In 
this study, the younger age at diagnosis and the limited data 
available on the timing of  HCV infection in both HIV co-
infected and HCV-only groups suggested HIV-HCV co-
infected patients develop HCC some 10 years earlier than 
expected (compared with a previous series examining HCC 
in HIV-negative patients with post-transfusion HCV).

Three further studies have also described earlier develop-
ment of  HCC (and poorer outcome) in HIV co-infected 
subjects compared with HBV or HCV monoinfection, 
including one cohort of  British haemophiliac men and 
boys[26], one of  homosexual men in the United States[27] and  
a Spanish retrospective cohort of  2383 HIV positive 
subjects[28]. The total numbers of  cases of  HCC in each 
study were very low, however.

Convincing evidence for an HIV-induced acceleration 
of  disease progression in viral hepatitis towards HCC 
thus remains lacking. Of  note is a glaring lack of  studies 
specifically addressing HBV and HIV co-infection-
presumably because this is far less prevalent than HCV/
HIV co-infection in the developed countries which have 
the advanced information infrastructure needed to carry 
out retrospective trawls of  large databases.

If  one postulates the ideal study to address whether 
HIV is a true additional risk factor for HCC in viral 
hepatitis, it would consist of  a prospective cohort of  
HIV/HCV/HBV co-infected and HCV- and/or HBV-
only subjects with all subjects cross-tested for co-infection 
before allocation to groups (and at regular intervals 
thereafter). It would also instigate screening for HCC on 
a regular basis. It might be reasonable to expect that even 
if  HIV has an accelerative effect on HCC pathogenesis 
this might be countered viral suppression by HAART, 
therefore such a study would undertake regular monitoring 
of  HIV viral load in the HIV co-infected group. Crucially, 
if  the duration of  HIV and HBV/HCV infection is known 
for each patient, fewer patients and years of  follow-up 
would be necessary to detect an accelerative affect of  HIV 

on progression to HCC.
It is telling that almost none of  the studies mentioned 

above include any such parameters. On the basis of  
existing evidence, we can only conclude that if  an 
additional risk of  progression to HCC in viral hepatitis is 
conferred by HIV it is not large enough to be detected by 
relatively crude retrospective examination within the short 
space of  time (relative to normal HCC pathogenesis) that 
has passed since the introduction of  HAART.

SCREENING, PREVENTION AND 
TREATMENT OF HCC IN HIV
Treatment and outcome of HIV patients with HCC
In the HIV negative population, solitary or a small number 
of  HCC lesions are resectable, and associated with a 5-year 
survival of  60%-70%[27]. In the presence of  cirrhosis 
patients with operable lesions are offered transplantation 
resulting in equivalent survival data. Operability is 
determined by the Milan criteria (no evidence of  
extrahepatic tumour and unifocal tumour mass < 5 cm in 
diameter or multifocal tumours < 4 in number, each < 3 cm  
in diameter[29], although some large-volume centres now 
adopt the more aggressive University of  California, San 
Francisco (UCSF) criteria which have extended tumour 
burden limits with similar outcomes[30]. Ethanol injection 
is another treatment option for patients with local disease 
who are not candidates for surgery and is associated with 
5-year survival rates of  approximately 50%[31]. Patients 
with more advanced disease are limited to palliative 
embolization. No chemotherapy or targeted therapy has 
been shown to offer a survival benefit for these patients.

Data from other HIV positive non-AIDS defining 
cancers, such as lung cancer, suggest these patients are 
offered curative therapy less frequently than their HIV 
negative counterparts due to the advanced nature of  
their disease at presentation[32]. In the series described in 
the GICAT study[32] 15 of  the 41 patients with HIV and 
HCC had disease within the Milan criteria that would be 
deemed curable with liver transplantation. However, none 
underwent liver transplantation and only two underwent 
surgical resection. Overall, HIV positive patients have a 
much worse outcome compared to their HIV negative 
counterparts with only a 28% 1 year survival.

Although HIV-positive status was previously an 
absolute contraindication to liver transplantation, this 
is now becoming more commonplace following several 
transplant series which have demonstrated similar survival  
outcomes in MELD-score matched HIV- positive and 
negative recipients[33-38]. There is no evidence, as previously 
feared, that the subsequent immunosuppressive therapy 
results in progression of  HIV disease[39].

There is now data specif ical ly addressing l iver 
transplants in HIV positive patients with HCC. Di 
Benedetto et al recently reported a series of  7 patients with 
HIV and HCC who fulfilled Milan criteria and underwent 
liver transplantation[40]. After a mean follow-up of  232 
d, the overall patient and graft survival was 85.7%. One 
patient died of  a myocardial infarction with a functioning 
graft and no evidence of  HCC recurrence.
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Liver transplant patients with HIV, for any indication, 
clearly face specific problems post-transplant compared 
with HIV negative counterparts. These include more 
aggressive HCV re-infection, more common lamivudine 
resistance in HBV and a higher incidence of  tacrolimus 
toxicity[41]. However, where an increased mortality has 
been observed it is frequently cited that late referral plays 
a role[42]. A greater proportion of  HIV-positive patients 
seem to die on the waiting list for liver transplantation 
from liver-related causes. Two conclusions can therefore 
be drawn: firstly, patients with HIV and HCC should not 
be denied the opportunity for liver transplantation and 
secondly, detecting these cancers early is of  paramount 
importance.

Preventative therapy in HIV and HBV/HCV co-infected 
patients
Patients with HIV-HCV co-infection benefit from HCV 
eradication for the same reasons as those with HCV alone. 
Sustained virological response rats (SVR) of  between 
27%-40% have been achieved with IFN and ribavirin 
therapy in HIV co-infected patients[43]. Not only is the risk 
of  HCC reduced with HCV eradication but the resulting 
enhanced liver function increases tolerance to antiretroviral 
agents. Treatment of  the HIV-HCV patient presents 
several challenges however, such as (1) more severe and 
frequent IFN related myelosupression, (2) more frequent 
haemolytic anaemias caused by ribavirin interaction with 
zidovudine, (3) antagonism of  zidovudine phosphorylation 
(4) increased risk of  lactic acidosis. Most significantly, 
patients with low CD4+ counts respond very poorly to 
HCV eradication therapy[44].

In HIV-HBV infection, there is every reason to suspect 
the risk of  progression to HCC can be reduced by viral 
suppression just as it is in monoinfected HBV cases.  
Given that HAART and HBV suppression regimens 
share many common agents (lamivudine, for example) 
the principal problem encountered in this group is cross-
resistance. Dual therapy for effective HBV suppression is 
frequently required (e.g. lamivudine plus tenofovir) but, as 
in HCV coinfection, response rates are poor in patients 
with low CD4+ counts. 

Although anti-viral therapy in HIV and HBV and/or 
HCV is more complex and generates more potential 
adverse events, if  early hepatological expertise is sought 
then the vast majority of  patients should have the option 
of  potentially curative therapy in HCV and effective long-
term viral suppression in HBV. 

Screening for HCC in patients with hepatitis and HIV  
co-infection
The European association for study of  the liver (EASL) 
has released guidelines for screening HIV and HCV/HBV 
co-infected individuals. These are similar to HCV and 
HBV monoinfected patients with established cirrhosis and 
recommend screening every 6 mo with ultrasonography 
and alpha-fetoprotein levels. In the United States suggested 
screening of  co-infected individuals incorporates the 
use of  ultrasound as the primary screening modality. 
They suggest AFP should not be used alone unless 

ultrasonography is unavailable; screening should occur at 
6-12 mo intervals and should include all those at elevated 
risk for HCC[32,38].

In our unit we currently do screen co-infected 
individuals with both α-fetoprotein (AFP) and ultrasound 
scans if  the AFP is raised. This has not been validated 
and early unpublished results suggest these may be 
problems with sensitivity and specificity of  AFP in this 
setting, especially as HAART can cause an increase in 
AFP levels[41]. Anecdotally our programme has revealed a 
low sensitivity and specificity. This may in part be due to 
patient selection and the potentially rapid development 
of  the disease. More frequent imaging surveillance in very 
high-risk groups (such as those with persistently high HBV 
titres, for example) may prove to be the way forward. Data 
in this setting is urgently required.

CONCLUSION 
Retrospective cohort studies warn us that an increase in 
HCC in the HIV population is already underway in regions 
where HAART therapy is available. Increased access to 
HAART can be expected to have similar consequences 
in developing countries but the timing of  this increase 
will be difficult to predict. Insufficient epidemiological 
data on HIV and HBV/HCV co-infection (especially in 
the developing countries which are most affected) makes 
the at-risk population very difficult to locate and quantify.  
Because the latency of  HCC in HIV co-infection may be 
shorter than in isolated viral hepatitis, there may be less 
time than we might expect to prepare adequate screening, 
prevention and treatment services. 

Such services are currently far from optimal. A recent 
US study of  HIV clinic management of  HBV co-infection 
found that HBV viral load was inadequately monitored in 
HIV co-infected patients despite regular measurements 
of  HIV titres[45]. Other guidelines for HBV management 
were loosely adhered to. The applicability of  current HCC 
screening techniques in viral hepatitis monoinfection 
remains untested in the context of  HIV co-infection, 
and once HCC is diagnosed, patients are referred for 
potentially effective treatment less frequently and much 
later than their HIV-negative counterparts.

Although guidelines now exist on the management of  
viral hepatitis and HIV co-infection, there will always be 
unique scenarios not covered by these that present both 
opportunities (e.g. anti-viral cross-efficacy) and pitfalls 
(e.g. cross-resistance). As the HAART era takes us into 
uncharted waters, holding to the optimum course through 
prevention, screening and therapy for HCC will require 
both HIV physician and hepatologist at the helm.
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