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ABSTRACT
Purpose. Hepatocellular carcinoma (HCC) is an in-
creasing cause of mortality in HIV-infected patients in
the highly active antiretroviral therapy (HAART) era.
The aims of this study were to describe HCC tumor
characteristics and different therapeutic approaches, to
evaluate patient survival time from HCC diagnosis, and
to identify clinical prognostic predictors in patients with
and without HIV infection.

Patients and Methods. A multicenter observational

retrospective comparison of 104 HIV-infected patients
and 484 uninfected patients was performed in four Ital-
ian centers. HCC was staged according to the Barcelona
Clinic Liver Cancer (BCLC) criteria.

Results. Tumor characteristics of patients with and
without HIV were significantly different for age, East-
ern Cooperative Oncology Group performance status
(PS) score =1, and etiology of chronic liver disease. De-
spite the similar potentially curative option rate and
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better BCLC stage at diagnosis, the median survival
time was significantly shorter in HIV* patients. HIV*
patients were less frequently retreated at relapse.

Independent predictors of survival were: BCLC stage,
potentially effective HCC therapy, tumor dimension =3
cm, HCC diagnosis under a screening program, HCC re-
currence, and portal vein thrombosis. Restricting the anal-
ysis to HIV™ patients only, all positive prognostic factors
were confirmed together with HAART exposure.
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Conclusion. This study confirms a significantly
shorter survival time in HIV" HCC patients. The less
aggressive retreatment at recurrence approach does not
balance the benefit of younger age and better BCLC
stage and PS score of HIV* patients. Thus, considering
the prognosis of HIV* HCC patients, effective screen-
ing techniques, programs, and specific management
guidelines are urgently needed. The Oncologist 2011;16:
1258-1269

INTRODUCTION

With the availability of highly active antiretroviral treat-
ment (HAART) in 1996, a remarkable decrease in HIV-
related morbidity and mortality was observed [1, 2]. This
decline was associated with a relative significant increase in
morbidity and mortality related to many different non—
HIV-related diseases, such as chronic liver diseases (CLDs)
[3, 4]. End-stage liver diseases (ESLDs), which are primar-
ily related to complications of chronic hepatitis B virus
(HBV) or hepatitis C virus (HCV) coinfection, as well as
hepatotoxicity associated with antiretroviral therapy and al-
cohol use [5-7], now account for up to 50% of deaths
among people with HIV infection. It is expected that mor-
tality associated with HCV infection will continue to in-
crease over the next 25 years [8, 9]. In a national survey on
deaths among HIV-infected patients, liver diseases repre-
sented the third most frequent underlying cause of death
[91.

Hepatocellular carcinoma (HCC) is the most common
primary cancer of the liver, and according to the World
Health Organization report, the fourth most common cause
of death [10—12]. The risk for HCC is sevenfold higher in
HIV-infected than in HIV-uninfected patients [13, 14].
Since the introduction of HAART, no decrease in the inci-
dence of HCC has been observed, unlike for other HIV-
associated cancers [11, 13, 15].

In the general population, HCC occurs several de-
cades after the initial infection with HCV or HBV [11,
16, 17]. Although it was suspected that HIV infection
alone may be a risk factor for HCC, this hypothesis
seems to have been excluded in large retrospective co-
hort studies [15]. On the other hand, in HIV* patients,
coinfection with HCV or HBV is common, and a signif-
icantly higher risk for developing HCC as a result of
chronic viral hepatitis is well documented. Little is still
known about the interactions between HIV and HBV
and/or HCV over the long term: HIV coinfection seems
to accelerate disease progression and to reduce the effi-
cacy of anti-HCV and anti-HBV therapies. However, it is
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unclear whether HIV infection directly increases the
likelihood of HCC in patients with viral hepatitis [18—
21]. In addition to potential indirect effects on HCC risk
through improvements in immune reconstitution and sur-
vival, HAART is known to have some direct hepatotoxic
effects, especially among HIV-infected patients chroni-
cally infected with HBV or HCV [7, 22].

In addition to the elevated risk for developing HCC,
individuals with HIV infection may have higher HCC-
related morbidity and mortality. Some studies showed
that HIV-HCYV coinfected patients develop liver cirrho-
sis more quickly than HCV monoinfected individuals,
and that in these patients, HCC is more aggressive [21,
23-25]. Nevertheless, the clinical course of HCC in an
HIV-infected setting is not well defined yet, because
most previous studies had small sample sizes and many
HIV patients were not undergoing HAART [20, 24, 26].
A large case—control study provided evidence that, at di-
agnosis, HCC was more advanced (infiltrating or meta-
static) in HIV-infected patients than in non-HIV patients;
moreover, in the HIV-infected group, HCC occurrence
did not seem to be related to HIV disease stage [20].
More recently, an Italian—Spanish study found a shorter
survival time for HIV-infected patients with HCC than
for HIV-uninfected controls [23].

Despite these available studies, many questions about
the outcomes of HCC in HIV-infected patients still remain
open: the effect of HAART as a risk/protective factor at the
onset/development of HCC, the role of viral hepatitis coin-
fection, the HIV infection profile (CD4™ cell counts and
HIV viral load), the clinical characteristics of the tumor,
and, finally, the possible differences between HIV-infected
and HIV-uninfected patients in terms of the efficacy of
HCC treatment.

The aims of this study were to describe HCC tumor
characteristics and different therapeutic approaches, evalu-
ate patient survival time from HCC diagnosis, and identify
clinical prognostic predictors in patients with and without
HIV infection.
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PATIENTS AND METHODS

A retrospective multicenter study was conducted in four
Italian centers for HIV-infected patients. Controls were re-
cruited from the oncology or internal medicine units of the
same hospitals. Cases and controls were recruited consec-
utively over a 13-year period from January 1, 1997 to
March 31, 2010. Patient data comprised data on demo-
graphics, mortality, characteristics and staging of the HCC
at diagnosis, serum level of a-fetoprotein (AFP), viral sta-
tus (HIV, HCV, and HBV), laboratory values concerning
liver function (aspartate aminotransferase—alanine amino-
transferase ratio, total bilirubin, albumin, prothrombin
time, and platelet count), Child-Turcotte-Pugh scores, pre-
sumptive date of initial HBV or HCV infection, history of
alcohol abuse (defined as alcohol intake =60 g/day for
males and =40 g/day for females), and HCC treatment (at
first diagnosis and, if performed, at HCC progression).

CLD was diagnosed in patients with HCV or hepatitis B
surface antigen (HBsAg)™ serology and persistent liver en-
zyme elevation for =6 months. For the vast majority of the
patients, data on acute hepatitis were not available.

Patients included in the study were diagnosed as having
liver cirrhosis according to the following criteria: (a) biopsy
proven, (b) esophageal varices with endoscopic documen-
tation, (c) thrombocytopenia (=100,000/mm>) with ultra-
sound (US) signs of portal hypertension.

Portal vein thrombosis (PVT) was detected using US
with Doppler examination and/or computed tomography.

HIV-HCYV coinfected patients were those with anti-
HCYV antibodies or plasma HCV RNA detected in any test.
HIV-infected patients with chronic HBV infection were
those seropositive for HBsAg and/or HB e antigen
(HBeAg). With regard to HIV-infected patients, both viro-
logical and immunological characteristics as well as anti-
retroviral treatment were recorded.

Patients were considered as undergoing HAART if ex-
posed to antiretroviral drugs for =6 months; HIV viral load
was stratified as detectable or undetectable (<50 copies/mL),
and CD#4 strata were <200/uL, 200-350/uL, and >350/uL.

HCC Diagnosis and Treatment

Screening and diagnosis of HCC were performed according
to the American Association for the Study of Liver Disease
guidelines [16]. We considered patients as being under an
HCC screening program if there was evidence of US and
AFP evaluations every 6 months in their charts.

The Barcelona Clinic Liver Cancer (BCLC) staging sys-
tem [27] was used for HCC staging: we chose this scoring
system because of recent evidence indicating its good pre-
dictive value for survival in non-HIV patients with HCC
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[16, 17, 28]. The BCLC stage was therefore used in this
study in all statistical analyses.

HCC treatment was considered potentially curative if
locoregional treatments (radiofrequency ablation/ethanol
injection [RFA/PEI] or RFA combined with transarterial
chemoembolization [TACE]) or surgical options (liver re-
section and liver transplantation) were considered. TACE
was considered an effective but not curative strategy.

Treatment was considered unproven or ineffective if
systemic chemotherapy (used before sorafenib was avail-
able) and biological drugs (i.e., sorafenib) were used.

In cases of multiple modality HCC treatment, the most
effective in terms of survival was recorded; for example,
RFA over TACE over systemic chemotherapy. Thus, for
example, we considered patients treated with an RFA plus
TACE combination regimen as receiving a “curative” treat-
ment, because RFA is considered to be the better treatment
[16, 17]. Patients treated with an RFA plus TACE regimen
were those whose tumor size and/or lesion number slightly
exceeded Milano’s criteria (intermediate stage; mean size,
4.2 = 1.5 cm; 1-3 lesions) [16, 17].

Statistical Methods

Continuous variables were compared using Student’s 7-test
(for normally distributed variables) or the Mann—Whitney
U-test (in cases of non-normally distributed variables); cat-
egorical variables were compared using x* analysis or Fish-
er’s exact test when appropriate. Survival was compared
using Kaplan—Meier analysis and log-rank testing (Bonfer-
roni’s correction was used as appropriate). Multivariate
Cox proportional hazards analysis tested all factors for in-
dependent association with survival that were associated
with survival on univariate analysis at p < .10 and that did
not have significant collinearity [29]. In all survival analy-
ses, we considered only patients having a follow-up period
of =3 months (n = 435).

Statistical analyses were performed using PASW/
SPSS®, version 18.0 (SPSS, Inc., Chicago, IL) and
MedCalc®, version 11.2.1 (MedCalc Software, Mari-
akerke, Belgium) statistical software.

RESULTS

Between January 1997 and March 2010, 588 white patients
with HCC were enrolled in the present study: 104 (17.7%)
patients were HIV infected and 484 (82.3%) were unin-
fected. In the HIV-infected patients, at HCC diagnosis, the
CD4™ cell count was =200/mL in 25 cases (24%),
=400/mL in 45 cases (43.3%), and >400/mL in 34 cases
(32.7%). In all 104 HIV-infected individuals, HCC was di-
agnosed after 1996: 93 (89%) were on HAART at HCC di-
agnosis, 61 (58.6%) had an undetectable HIV viral load
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Table 1. Patient characteristics
Characteristic HIV* (n = 104) HIV™ (n = 484) p-value
Mean (£ SD) age at HCC diagnosis, yrs 48.03 (= 7.4) 67.54 (= 9.6) <.001
Mean (* SD) age at HIV diagnosis, yrs 33.70 (£ 10.1) -
Patients aged >70 yrs (%) 3(2.8%) 101 (20.8%) <.001
Male sex 99 (95.2%) 358 (73.9%) <.001
Etiology of chronic liver disease .000*
HCV 56 (53.8%) 307 (63.4%)
HBV 11 (10.6%) 71 (14.6%)
HCV + HBV 36 (34.6%) 18 (3.7%)
Cryptogenic 1 (1.0%) 43 (8.9%)
Alcohol 0 41 (8.6%)
Other 0 4 (0.8%)
Alcohol abuse (in viral etiology) 11 (10.5%) 59 (13.3%) 517
HIV parameters
Risk factors
VDU 76% -
MSM 11.5% -
Heterosexual 8.7% -
Others 3.8% -
CD4 cells <200/mL 25 (24.1%) -
HIV RNA copies <50/mL 61 (58.6%) -
CDC group
A 46 (44.3%) -
B 37 (35.5%) -
C 21 (20.2%) -
HAART (yes/no)® 89/15
Performance status® (0-1/=2) 87/17 339/145 .005
Characteristics of liver function
CTP score, mean = SD 7.35(x 1.7) 7.55 (x 2.0) .343
CTP distribution .105%
Stage A 45 (43.2%) 243 (50.2%)
Stage B 33 (31.8%) 161 (33.2%)
Stage C 26 (25.0%) 79 (16.3%)
YAt HCC diagnosis.
Abbreviations: CDC, Centers for Disease Control; CTP, Child-Turcotte-Pugh; HAART, highly active antiretroviral therapy;
HBYV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; IVDU, i.v. drug user; MSM, men having
sex with men; SD, standard deviation.

(<50 copies/mL), and 20 (19.2%) had low-level HIV
viremia (<10,000 copies/mL). Only 21 (20.2%) HIV-in-
fected patients had previously been diagnosed with an
AIDS-defining illness. Among the patients on HAART, 13
(14.6%) were on three nucleotide reverse transcriptase in-
hibitors (NRTIs), 22 (24.7%) were on two NRTIs plus one
non-nucleoside reverse transcriptase inhibitor, and 54
(60.7%) were on two NRTIs plus one boosted protease in-
hibitor.
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Comparison of Baseline Values

Patient characteristics are summarized in Table 1. HIV-
infected patients were predominantly male, about 20
years younger than their non—HIV-infected counterparts,
abused alcohol less often (10.5% versus 13.5%), and
more often had chronic HBV or HCV as the underlying
prevalent etiology (99% versus 81.6%). Among the HIV-
uninfected controls, the main nonviral causes of HCC
were alcohol abuse and cryptogenic, mostly as suspected
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Table 2. Tumor characteristics

Characteristic HIV*' (n = 104) HIV™ (n = 484) p-value
Diagnosis under screening program 58 (55.7%) 371 (76.7%) <.001
Diagnosis made by

Biopsy 31 (29.8%) 128 (26.4%) 468

Imaging 73 (70.2%) 356 (73.6%)

Hepatic lesions

Single 53 (50.9%) 202 (41.7%) 101

Multiple 51 (49.1%) 282 (58.3%)

Median (range) size of a single lesion, cm 3.5(1.1-9) 3.7 (1-12) 151
Portal vein thrombosis 19 (18.2%) 84 (17.3%) .887
Extrahepatic metastases 4 (3.8%) 26 (5.3%) .630

One site 3 20

Multiple sites 1 6
Stage at diagnosis (BCLC) <.001*

A 29 (27.9%) 64 (13.3%)

B 40 (38.5%) 141 (29.1%)

C 11 (10.5%) 223 (46.0%)

D 24 (23.1%) 56 (11.6%)

Median (range) serum AFP level, ng/mL 420 (1.3-25,120) 478 (1.0-7,800) 716
n with AFP >200 ng/mL 68 (65.3%) 284 (58.6%) 227
n with AFP >400 ng/mL 53 (50.9%) 185 (38.2%) 371
Mean time from HIV infection to HCC, yrs 18.6 (= 6.9) -

Mean time from CLD to HCC, yrs 15.2 (= 3.6) 24.5 (+ 5.8) <.001

a 2

Abiareviations: AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; CLD, chronic liver disease.

evolution of nonalcoholic fatty liver disease (about 9%
each).

HCV genotypes were available in 92 HIV-infected pa-
tients with the following distribution: genotype 1, 57.7%;
genotype 2, 25%; genotype 3, 14.1%; and genotype 4,
3.2%. HCV genotypes were available for 325 HIV unin-
fected patients with the following distribution: genotype 1,
60.7%; genotype 2, 23.4%; genotype 3, 13.8%; and geno-
type 4, 2.1%. There was no significant difference in the
HCV genotype distribution between HIV-infected and un-
infected patients (x*, 0.558; p = .91) .

For HBV infection, most of the patients in both the HIV-
infected and uninfected groups were HBeAg : 57.4% (27
of 47) and 59.5% (53 of 89), respectively. This difference is
not statistically significant (p = .79).

We only had data for a few patients on the quantitative
HCV RNA or HBV DNA polymerase chain reaction deter-
mination at the time of HCC diagnosis (these biological
markers are not recommended by clinical guidelines). HCV
RNA was available only in HIV-infected patients; most of
them (55.4%) had HCV RNA <500,000 IU/mL.

HBYV DNA was available for 47 HIV-infected patients:
HBV DNA was undetectable in 38.3%, low (<2,000
IU/mL if HbeAg™ or <20,000 IU/mL if HbeAg") in
23.4%, and high (>2,000 IU/mL if HbeAg~ or >20,000
IU/mL if HbeAg™) in 23.4%. All patients with high HBV
viral load were not on HAART.

At HCC diagnosis, HIV-infected patients had a better
performance status (PS) score than their uninfected coun-
terparts.

HCC Tumor Characteristics
Tumor characteristics are shown in Table 2. No differences
were found in terms of the HCC diagnostic tool used (liver
biopsy versus imaging) between the two groups. The HCC
diagnosis was achieved through screening programs more
frequently in HIV-uninfected than in HIV-infected patients
[30, 31]. No significant differences among centers concern-
ing screening modality, diagnosis, survival, and HIV status
were observed.

The HCC presentation (multiple versus single node) at
diagnosis was similar in the two groups, as was the preva-
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Table 3. Tumor treatment
Treatment HIV" (n = 104) HIV™ (n = 484) p-value
Treated after diagnosis (all treatments) 89 (85.6%) 317 (65.4%) .000
Untreated after diagnosis 15 (14.4%) 167 (34.6%)
Potentially curative therapy 40 (44.9%) 162 (51.1%) .066
RFA/PEI 15 (16.8%) 75 (23.6%)
Surgical resection 13 (14.7%) 40 (12.6%)
Liver transplantation 7 (7.8%) 4 (1.3%)
RFA plus TACE? 5 (5.6%) 43 (13.6%)
Effective, noncurative
TACE 38 (42.7%) 145 (45.7%) .631
Therapy of unproven efficacy or other therapy 11 (12.4%) 10 (3.1%) <.001
Sorafenib 6 (6.7%) 8 (2.5%)
Systemic chemotherapy 5(5.7%) 2 (0.6%)
Recurrence after treatment 63 (70.7%) 196 (61.8%) 135
Treatment at recurrence (all treatments) 40 (61.01%) 169 (86.2%) <.001
Time to recurrence, mos 1491 = 15.74 19.93 = 17.83 .084
Percentages are calculated with respect to the corresponding total.
“Combined RFA plus TACE treatment was considered as a potentially curative therapy (see Patients and Methods for
?g)llig\?itall?ig)ﬁs: PEI, percutaneous ethanol injection; RFA, radiofrequency ablation; TACE, transarterial chemoembolization.

lence of detectable vascular invasion, PVT, and extrahe-
patic metastasis.

HCC Tumor Staging
The staging of HCC was different between the two groups
(Table 2). In fact, over half of the HIV-uninfected patients
had advanced-stage HCC: BCLC stage C or D was present
in 57.6% of HIV-uninfected patients versus 33.6% HIV-
infected patients. Conversely, the prevalence of BCLC
stage A in HIV-infected patients was double that of HIV-
uninfected patients (27.9% versus 13.3%, respectively).

No significant difference in the median serum AFP level
was found between the two groups.

The time from a CLD diagnosis to HCC discovery was
significantly shorter in the HIV-infected group than in their
uninfected counterparts (15.2 years versus. 24.5 years).

HCC Treatment

Overall, a higher number of HIV-infected patients received
treatment for HCC (85.6 versus 65.4%). HCC treatment
was divided into three groups: potentially curative, proven
effective but not curative, and unproven or ineffective ther-
apy (Table 3). The first group included locoregional treat-
ments (RFA/PEI or RFA combined with TACE) together
with surgical options (liver resection and liver transplanta-
tion). The latter group included systemic chemotherapy
(used before sorafenib was available) and biological drugs
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(i.e., sorafenib). In HIV-uninfected patients, RFA and
TACE were commonly used (69.4% versus 59.5% for un-
infected and infected patients, respectively), whereas in
HIV-infected patients surgical options were preferred
(22.4%, versus 13.9%). Interestingly, the orthotopic liver
transplant (OLT) option was significantly more prevalent in
HIV-infected than in HIV-uninfected patients (7.9% versus
1.3%). The overall survival rates for patients treated with
OLT were 90%, 80%, and 70% at 6 months, 1 year, and 5
years, respectively. Because of the small number of OLT-
treated patients, we did not consider comparing survival af-
ter OLT between HIV-infected and uninfected patients.
Overall, potentially curative therapies were equally ad-
ministered in both groups (44.9% versus 51.1%; p = .066).
Similarly, no significant difference for the effective but not
curative option (i.e., TACE) was observed between the two
groups (42.7% versus 45.7%; p = .631). HIV-infected pa-
tients underwent therapies of unproven efficacy more often
(12.4% versus 3.1%, respectively; p < .001).
Interestingly, the recurrence rate after therapy was sim-
ilar between the two groups, regardless of the treatment op-
tion (70.7% versus 61.8%; p = .135). However, the rate of
retreatment (all treatments) at recurrence was dramatically
higher in the HIV-uninfected group than in their HIV-
infected counterparts (86.2% versus 61.01%; p < .001), de-
spite the number of potentially treatable patients—at HCC
recurrence, there were 56 patients (40 were treated) with
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HR = 1.424 (95% CI1 0.963-2.11)
%2 =3.897; p= 0484 (log-rank test)
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B
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Figure 1. Survival rates in HIV™ and HIV™ patients with
hepatocellular carcinoma. All patients had at least 3 months of
follow-up. (A): All patients. (B): Patients treated with curative
treatment. Patients treated with combined radiofrequency ab-
lation and transarterial chemoembolization were considered to
be treated with curative treatment. The difference in survival
rates did not change significantly after exclusion of these pa-
tients from the analysis.

Abbreviations: AB, antibody; CI, confidence interval; HR,
hazard ratio.

BCLC stage A—C disease in the HIV-infected group and
173 patients (169 were treated) with BCLC stage A—C dis-
ease in the HIV-uninfected group.

At recurrence, curative options were used in 47.9% of
cases in the HIV-uninfected group, compared with 42.5%
of the HIV-infected group. TACE was used at recurrence in
52.5% of patients treated in the HI'V-infected group, com-
pared with 43.7% of those treated in the HIV-uninfected
group. Time to recurrence was similar between groups:
14.91 = 15.74 months versus 19.30 = 17.83 months (p =
.084), for the HIV-infected versus HIV-uninfected patients,
respectively.

Tolerance of different treatment regimens (OLT, RFA,
TACE, TACE plus RFA, etc.) used in HIV-infected pa-
tients was remarkably similar between the two groups.

Hepatocellular Carcinoma in HIV Patients

HR = 1.59 (95% CI 0.93-2.73)
%2 = 3.612; p=.051 (log-rank test)

n at risk

B Hazard ratio

HR = 1.41(95% CI 0.76-2.2.61)
%2 = 1.503; p=.221 (log-rank test)

n at risk T

Figure 2. Survival rates in HIV" and HIV ™~ patients with
hepatocellular carcinoma. All patients had at least 3 months of
follow-up. (A): Patients treated with noncurative treatments.
(B): Patients retreated (all treatments) at recurrence.

Abbreviations: AB, antibody; CI, confidence interval; HR,
hazard ratio.

Moreover, in HIV-infected patients treated with sorafenib,
treatment was stopped in three of six patients as a result of
secondary effects (grade 3 hypophosphatemia, grade 2 hy-
pertension, and grade 2 mucositis).

Survival
The 435 patients considered in the survival analysis (97 in
the HIV-infected group and 338 in the non—-HIV-infected
group) underwent follow-up for at least 3 months. One hun-
dred fifty-eight deaths (36.3%)—42.3% and 34.6%, re-
spectively, in the HIV-infected and uninfected groups—
were recorded. All were described as liver-related death.
The median survival time was significantly shorter in
HIV-infected patients than in HIV-uninfected patients—35
months (95% confidence interval [CI], 22.6—47.3 months)
versus 59 months (95% CI, 46.3-70.6 months), respec-
tively (log-rank p = .048). The 6-month, 1-year, 2-year,
and 5-year survival rates were 92.3% versus 93.3%, 81.5%
versus 85.8%, 66.6% versus 72.2%, and 34% versus 49.1%,
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Table 4. Factors (unadjusted and adjusted) related to survival (Cox proportional hazards model of survival)
Univariate Hazard Multivariate Hazard

Factor )/ ratio 95% CI )/ ratio 95% CI
BCLC stage A or B versus C or D <.001 2.89 2.15-4.76 <.001 2.56 2.11-3.71
CTP stage (A versus B or C) <.001 2.36 1.98-3.12 NS
HCC treatment (any) <.001 2.22 1.48-3.33 NS
Tumor diameter <3 cm <.001 2.15 1.58-2.89 .029 1.77 1.20-4.02
PVT <.001 .399 .260-.612 .015 .605 .355-921
Curative HCC treatment .002 1.73 1.22-2.47 <.001 1.86 1.59-3.85
HCC diagnosis under a screening program  .012 1.75 1.32-3.23 .021 1.56 1.32-3.56
Sex (male) .029 1.62 1.05-2.51 NS
Recurrence .039 723 .524-.898 .021 710 431-.851
HIV™ .051 702 491-1.002  .049 .835 .634-.958
Time from CLD diagnosis .088 939 .852-1.09 NS
Age at diagnosis 255 992 .979-1.02
Alcohol abuse 245 774 .534-1.26
HCYV versus not HCV 149 779 .556-1.10
HCV genotype 1-4 versus 2-3 453 1.230 .765-1.130
HBYV versus not HBV 445 1.141 811-1.61
Abbreviations: BCLC, Barcelona Clinic Liver Cancer; CI, confidence interval; CLD, chronic liver disease; CTP, Child-
Turcotte-Pugh; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; NS, nonsignificant; PVT,
portal vein thrombosis.

for HIV-infected patients versus HIV-uninfected patients,
respectively (Fig. 1A).

In patients with HCV infection (HIVTHCV™, n = 85;
HIV HCV™, n =241), coinfected patients had a significant
shorter survival time—35 months (95% CI, 23.7-46.2
months) versus 65 months (95% CI, 46.9—83.1 months),
respectively (log-rank p = 0.036). In the subgroups with
HBV infection (HIV Hasbro™, n = 53; HIV Hasbro ™,
n = 59), survival rates were similar—51 months (95% CI,
27.2-74.8 months) versus 53 months (95% CI, 34.7-71.2,
months) (log-rank p = .844).

The median survival time was not different between HIV-
infected and uninfected patients treated with potentially cura-
tive therapy—52 months (95% CI, 40.5-68.9 months) in
HIV-infected patients versus 62 months (95% CI, 42.7-81.3
months) in uninfected patients (p = .901) (Fig. 1B).

Stratifying by specific treatment type, the median sur-
vival time also was not different between groups. In partic-
ular, the survival durations in patients treated with surgery
were 53 months (95% CI, 39.5-85.1 months) versus 59
months (95% CI, 37.1-87.1 months) (p = 0.575), respec-
tively, for HIV-infected and uninfected patients. In patients
treated with RFA/PEI, these were 51 months (95% CI,
43.5-72.1 months) versus 53 months (95% CI, 45.2-71.3
months) (p = .673) and in patients treated with TACE plus
RFA, they were 45 months (95% CI, 32.3-58.1 months)
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versus 43 months (95% CI, 31.1-68.1 months) (p = .428),
respectively, for HIV-infected and uninfected patients.

Conversely, a significant difference was observed in
survival between groups when considering patients who did
not receive potentially curative therapies—35 months (95%
CI 15.2-54.8 months) versus 65 months (95% CI, 37.4—
92.7 months) (p = .051) for HIV-infected versus uninfected
patients, respectively. The 6-month, 1-year, 2-year, and
5-year survival rates were 93.0% versus 94.7%, 77.6% ver-
sus 85.6%, 59.3% versus 69.7%, and 23.9% versus 50.1%
for HIV-infected patients versus HIV-uninfected patients,
respectively (Fig. 2A). TACE-treated subgroups did not
show a significant difference in survival. The median sur-
vival times were 38 months (95% CI, 16.2—48 months) and
41 months (95 CI, 18.2—-45 months) (p = .087) for HIV-
infected and uninfected patients, respectively. The 5-year
survival rates for patients treated with TACE were 31% for
the HIV-uninfected group and 48% for HIV-infected
patients.

No significant differences were observed in survival
rates between HIV-infected and HIV-uninfected patients
who underwent retreatment (of any kind) at HCC recur-
rence (Fig. 2B).

Cox univariate regression analysis found 11 factors to
be significantly associated with survival and two showing a
trend for association, with p < .1 (Table 4). Alcohol abuse,
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Figure 3. Survival rates in HIV ™" patients with hepatocellular carcinoma with respect to HIV RNA status. All patients had at least

3 months of follow-up. Statistics are reported in the text.

age at HCC diagnosis, and HCV or HBV presence were not
predictive of survival. Multivariate Cox regression analysis
identified seven factors to be independently associated with
survival: BCLC stage, tumor dimension =3 cm, proven ef-
fective HCC therapy, recurrence after therapy, the presence
of vascular invasion, diagnosis of HCC under a screening
program, and HIV antibody positivity (Table 4). Treatment
at recurrence (considered as “any treatment”) was also sig-
nificantly related to survival in the univariate regression
analysis (hazard ratio [HR], 1.95; 95% CI, 1.21-3.16; p =
.006). Interestingly, when this parameter was inserted into
the multivariate Cox model, it remained as an independent
factor associated with survival, excluding HIV status from
the model (HR, 1.85; 95% CI, 1.28-2.95; p = .008).

In HIV-infected patients, we did not find any significant
association between low HCV viral load and survival on
univariate analysis (odds ratio [OR], 1.035;95% CI, 0.541—
1.980; p = .917). Conversely, we observed a significant as-
sociation for low HBV viral load and survival (OR, 0.634;
95% CI, 0.248-0.618; p = .041).

CD4 count at diagnosis of HCC was not independently
associated with survival (p-values were nonsignificant for
all CD4 strata).

In HIV-infected individuals, the median survival dura-
tion was longer in those with undetectable HIV RNA than
in those with a higher viremia level (Fig. 3).

In HIV-infected patients, the following factors were in-
dependently associated with survival: BCLC stage A or B
versus stage C or D (HR, 2.51; 95% CI, 2.13-2.95; p =
.001), HAART (HR, 1.25; 95% CI, 1.09-2.11; p = .024),
proven effective HCC therapy (HR, 1.78; 95% CI, 1.38—
2.25; p = .001), tumor dimension =3 cm (HR, 1.56; 95%
CI, 1.14-2.55; p = .018), and HCC diagnosis made under a
screening program (HR, 1.32; 95% CI, 1.18-2.65; p =
.021). Even in HIV-infected patients, retreatment at recur-
rence was significantly associated with survival both on
univariate (HR, 1.65; 95% CI, 1.21-2.86; p = .035) and
multivariate (HR, 1.58; 95% CI, 1.20-3.01; p = .038) anal-
ysis.

DISCUSSION

In the last decade, along with the dramatic reduction in
AIDS-related mortality and morbidity as an effect of the in-
troduction of HAART, ESLD has become one of the lead-
ing causes of mortality and morbidity (reaching 50% in
some centers) in patients infected with HIV and coinfected
with HCV or HBV [5, 15, 32]. According to the available
epidemiological data, deaths related to CLD complications,
mainly HCC, significantly increased from 15% to 25% in
the short period from 2000 to 2005 in western countries.
This suggests that HCC must be considered as an important
emerging cause of death in HIV™ patients [26, 32]. However,
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our knowledge of HCC outcomes in HIV-infected patients is
still poor, especially regarding HIV and HCC treatment.

In this study, we provide an analysis of the presentation
and outcomes of 104 consecutive Italian HIV " patients
with HCC from the Italian Cooperative Group on AIDS and
Tumors.

To our knowledge, this is the largest cohort study com-
paring HIV-infected with HIV-uninfected HCC patients
who all had an HCC diagnosis made in the HAART era. To
date, only a few relatively small retrospective studies have
been published on this topic, and they involved, as a whole,
<200 HIV-infected patients [13, 20, 23, 24, 26, 32].

In agreement with these previous reports, we found that,
in most cases of HIV-infected patients, HCC was diagnosed
in patients with well-controlled HIV disease and a good PS.
The age at HCC diagnosis was younger in HI'V-infected pa-
tients than in uninfected patients, and HCV coinfection was
the major risk factor, with a worse prognosis in terms of
shorter median survival time than for HIV-uninfected pa-
tients, despite good HIV infection control. As expected,
HIV™" patients in our series also had a shorter mean time of
evolution from CLD to HCC [24, 26].

Many different important findings emerge from our re-
sults. First, HIV-infected patients who developed HCC were
coinfected with HCV or HBV in the great majority of cases.
Second, in HIV-infected patients, HCC was diagnosed mostly
at an early stage (66% at BCLC stage A or B), and for this rea-
son it was amenable for curative approaches. In spite of this
result, the median survival time of the HIV-infected cohort
was shorter (Fig. 1) than that of the HIV-uninfected cohort, in
whom HCC was diagnosed at a more advanced stage (58% at
BCLC stage C or D) and was hence less frequently amenable
to curative approaches. A possible explanation for this differ-
ent outcome between the two groups obviously relies on a
more aggressive tumor biology for HCC in the presence of
HIV infection [23-25]. This hypothesis may be supported by
the observation that, in HIV coinfected patients, HCC seems to
develop more rapidly than in their uninfected counterparts.
Nevertheless, it is important to remark how these data may be
significantly biased by the natural difficulty of obtaining an ac-
curate estimate of the actual start date of chronic liver viral in-
fection. Moreover, in our series, HIV* patients had a better
tumor stage at diagnosis, and no significant difference was ob-
served between the two groups in terms of either time to tumor
recurrence or the tumor recurrence rate after HCC treatment.

Third, HIV-infected patients on HAART at HCC diag-
nosis had a better prognosis than patients not on HAART.

A possible explanation relies on both the HAART effect
on HBV infection and its impact in downregulating liver in-
flammation with a reduction in liver fibrosis progression
[18, 33-35]. A significant association between HBV repli-
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cation status at HCC diagnosis and HCC outcome on uni-
variate analysis was found: all HBV patients with high
serum HBV DNA levels were not on HAART and, not sur-
prisingly, HAART excluded HBV replication status as an
independent predictor of survival in the regression analysis.

Fourth, no response rate difference was found between
the two groups with regard to potentially curative treat-
ments either at diagnosis or at recurrence, although in the
case of HCC disease progression after treatment, HIV-
infected patients were retreated significantly less frequently
than HIV-uninfected patients.

HIV ™ patients in our study had a significant longer median
survival duration (35 months) than that reported by Puoti et al.
[23] (6 months), In that study, comparing 41 HIV" HCC pa-
tients with HIV™ HCC patients from two cohorts (n = 381 and
n = 701), they also reported that HIV infection was indepen-
dently associated with a shorter survival time (HR, 1.63; 95%
CI, 1.10-2.40; p = .015). The difference observed may be ex-
plained by two fundamental aspects: (a) the higher percentage
of HIV " HCC patients diagnosed at an earlier stage in our co-
hort (66.4% versus 46%) and (b) the higher percentage
(94.3%) of our HIV™ patients whose HCC was treated with
potentially curative/effective therapeutic approaches than in
the Puoti et al. [23] series (only 40%). Our survival rates are
also significantly different from those reported in the study by
Brau et al. [24]. In this case, the median survival time for HIV "
HCC patients was significantly longer in our study (35 months
versus 6.9 months, respectively). The discrepancy may be ex-
plained by the significant difference in HCC stage at diagnosis
and by the different approaches in terms of screening (66.4%
versus 50%) and therapy between the two cohorts [24].

In our opinion, the other available studies have different
designs and are too limited to allow for further comparisons
or consideration [13, 20, 26, 32].

Other relevant data emerging from our study concern
the treatment received by HIV-infected patients. In about
one third of our HIV-infected patients, HCC was treated
with a potentially curative option. These results are in con-
trast to those from other case series, in which no adequate
treatment for HCC disease or no treatment at all (even for
those with a nonadvanced BCLC stage) was used in most
HIV-infected patients [13, 20, 23, 24, 26, 32]. Also, in our
study, HCC treatment rates (expressed in terms of curative
and noncurative options) were quite similar in the two
groups, making a more adequate comparison possible.

Nevertheless, regarding potentially curative options, the
HIV-infected patients in our series were more frequently
treated with surgical options for HCC than the HIV-unin-
fected patients; this difference may be explained by the
younger age, better PS, and better HCC stage at diagnosis of
the HIV-infected group. It is to be noted that HIV ™" patients
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treated with surgical options had outcomes, in terms of
postoperative surgical complications and survival, similar
to HIV-uninfected patients, according to previous reports
[36, 37], and that the progression-free survival (PFS) time
was not significantly different between the two groups.

Even though HCC patients presented with similar clinical
and biological characteristics at diagnosis, were similarly
treated, and had the same PFES probability after the first treat-
ment, we noticed a significantly worse overall survival out-
come in HIV-infected patients. How can we explain these
results? Our data suggest that this worse prognosis for HIV ™"
HCC patients may be a result of a significant and unexplained
lower propensity to retreat HIV-infected patients at HCC re-
currence, rather than to an intrinsic biological aggressiveness
of HCC (see above) or to a lack of therapeutic intervention at
diagnosis. In our series, considering patients eligible for re-
treatment at HCC recurrence, HIV-infected patients were
treated significantly less frequently than their uninfected coun-
terparts. Besides HAART, our data show that independent
prognostic factors for HCC outcome in HIV-infected patients
were nearly the same as in HIV-uninfected patients, because
treatment at recurrence and early HCC diagnosis (i.e., diagno-
sis under screening program) were significantly less fre-
quently performed in HIV-infected patients.

The retrospective design and the possible heterogeneity
in diagnosing and managing patients among the participat-
ing centers were the limitations of our study that we tried to
overcome by recruiting cases and controls from the same
hospitals (no significant differences in overall results were
observed after stratifying results by centers). Another pos-
sible concern was with the allocation of the “combined ap-
proach” (RFA combined with TACE) for HCC to the
“curative options.” This option, even if promising, does not
yet have a well-established role in HCC treatment [38, 39].
Nevertheless, no significant difference in the survival rate
results between groups was observed in our series, even af-
ter the exclusion of patients treated with a therapeutic ap-
proach from among the curative options (data not shown).

At present, no universal guidelines for managing HCC in

Hepatocellular Carcinoma in HIV Patients

clinical practice in HIV-infected patients are available [16—-17,
40, 41]. Considering that our data did not really show any sig-
nificant differences between HIV-infected and HIV-unin-
fected patients in terms of HCC response to the therapy
available at present, different therapeutic strategies for HCC in
the HIV setting may possibly be advocated to improve the in-
tegration of HIV and HCC treatments, and HCC therapeutic
trials specifically designed for HIV-infected patients are
needed. On the other hand, considering the key roles in sur-
vival of early diagnosis of HCC and retreatment for HCC re-
currence, the extension of regular screening programs for
HCC to HIV-infected patients according to proposed guide-
lines [16, 28, 40—43], together with a greater proclivity for
treatment and retreatment options in cases of an HCC diagno-
sis or recurrence, may represent an important and urgent
breakthrough in facing this emerging problem.

In conclusion, this study confirms a significantly shorter
HCC survival time in patients with HIV infection. The less
aggressive retreatment at recurrence approach does not bal-
ance the benefit of younger age and better BCLC stage and
PS score of HIV-infected patients.
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