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/ABSTRACT

Background. The aim of our work is to assess the clinical out-
comes of liver transplantation (LT) for hepatocellular carci-
noma (HCC) in HIV-coinfected patients. This is a multicenter
study involving three Italian transplant centers in northern It-
aly: University of Modena, University of Bologna, and Univer-
sity of Udine.

Patients and Methods. We compared 30 HIV-positive pa-
tients affected by HCC who underwent LT with 155 HIV-unin-
fected patients who received the same treatment from
September 2004 to June 2009. At listing, there were no differ-
ences between HIV-infected and -uninfected patients regard-
ing HCC features. Patients outside the University of California,
San Francisco criteria (UCSF) were considered eligible for LT if

a down-staging program permitted a reduction of tumor bur-
den.

Results. HIV-infected patients were younger, they were more
frequently anti-HCV positive, and a higher number of HIV-in-
fected patients presented a coinfection HBV-HCV. Pre-LT
treatments (liver resection and or locoregional treatments)
were similar between the two groups. Histological character-
istics of the tumor were similar in patients with and without
HIV infection. No differences were observed in terms of over-
all survival and HCC recurrence rates.

Conclusion. LT for HCC is a feasible procedure and the pres-
ence of HIV does not particularly affect the post-LT outcome.
The Oncologist 2013;18:000—000

Implications for Practice: This paper provides important hints for the physician involved in the care of HIV-infected patients
affected by hepatocellular carcinoma, showing that liver transplantation is a valid option for these patients. The impact of
liver transplantationin this setting of patients has never been clearly defined elsewhere. These good results are achieved by
the integration of liver surgeons, infectious diseases physicians, gastroenterologists, and oncologists.

INTRODUCTION

Hepatocellular carcinoma (HCC) is the leading cause of death
among patients with liver cirrhosis and is the fifth most fre-
guent malignant tumor worldwide. Epidemiological data sup-
port a foreseeable increase in mortality secondary to HCC in
the upcoming years [1]. The most common underlying dis-
eases to this condition are chronic viral hepatitis and alcohol
abuse. These conditions are epidemiologically linked with HIV
infection, sharing common behavioral risk factors [2]. Several
reports have outlined a more aggressive course of HCCin HIV-
infected patients. HIV, per se, can boost carcinogenesis with
the pivotal role of the HIV-tat protein inducing growth signals
and enhancing HCC cell proliferation and antitumor immune
response [3—8]. Furthermore, the increased life expectancy of
HIV-infected patients, secondary to availability of highly ac-
tive antiretroviral therapy (HAART) may allow the evolution

of underlying liver diseases toward HCC and an increased
mortality because of this condition as well as end-stage
liver disease (ESLD) [2, 9—-11]. Liver transplantation (LT) in
patients with HIV and ESLD is a recent indication. Several
studies have shown that this procedure is effective, with a
survival benefit that is more significant in patients with
HBV-HIV coinfection compared with HCV-HIV coinfection
[12-14] outlining the need of a focused selection of pa-
tients for LT. Liver transplantation in patients with HIV and
HCCis still a matter of debate.

Few reports only describe clinical outcome and patient’s
survival [15-17]. Pre-LT variables that have been associated
with clinical end-points include CD4 T-cell count at the time of
LT, adherence to HAART, and the MELD score [13]. Moreover,
the need of a proper timing for LT is clinically intuitive, consid-

Correspondence: Fabrizio DiBenedetto, Ph.D., Liver and Multivisceral Transplant Center, University of Modena and Reggio Emilia, Via del Pozzo,
71,41100 Modena, Italy. Telephone: 39-059-422-4238; Fax: 39-059-422-3765; E-Mail: f.diben@virgilio.it ReceivedJune 18,2012; accepted for
publication January 8, 2013. © AlphaMed Press 1083-7159/2013/$20.00/0 http://dx.doi.org/10.1634/theoncologist.2012-0255

The Oncologist2013;18:000—000 www.TheOncologist.com

©AlphaMed Press 2013


http://dx.doi.org/10.1634/theoncologist.2012-0255

Liver Transplantation for HCCin HIV Patients

ering, in particular, tumor down-staging procedures to reduce
tumor burden and recurrence rate.

The aim of this study is to assess clinical outcomes of patients
with HIV infection undergoing LT for the treatment of HCC.

PATIENTS AND METHODS

This is a multicenter comparative study involving three trans-
plant centers in northern Italy. From September 2004 to June
2009, 155 patients with ESLD or chronic hepatitis underwent
LT for HCC. Among them, 30 patients were HIV-infected, be-
longing to the following cohorts: University of Modena and
Reggio Emilia, Modena, 12 cases; University of Bologna, 10
cases; and University of Udine, 8 cases. Graftallocationin Italy
is based on MELD score; the exception MELD score for HCC
candidates is implemented in each center according to HCC
stage. Each center, also in Italy, manages a single waiting list,
with different exception scores.

INCLUSION CRITERIA FOR HIV-INFECTED PATIENTS
HIV-infected patients had to fulfill the Italian Protocol for LT in
HIV [18]. Inclusion criteria in patients with no previous AIDS-
definingeventsare: CD4 T-cell counts =100 cell/uLand HIV vi-
ral load (VL) below the limit of detection. Inclusion criteria in
patients with previous AIDS-defining events (previous history
of CDC “category C” events) is CD4 T-cell counts =200 cell/uL.
A detectable HIV VLis acceptable in patients intolerant to an-
tiretroviral therapy (ART), if a susceptibility genotypic test is
available and a virological suppression post-LT is predicted.

PREOPERATIVE EVALUATION

A pre-LT multidisciplinary evaluation among transplantation
surgeons, gastroenterologists, infectious diseases, and inter-
nal medicine physicians sharing clinical, radiological, and lab-
oratory data was performed for all the patients.

HCC was diagnosed with abdominal computed tomogra-
phy scan, abdominal magnetic resonance, and liver ultra-
sound, according to the European Association Study liver
criteria [19], or with biopsy samples of liver nodules.

Patients with HCC were considered eligible for LT if the
University of California, San Francisco (UCSF) criteria were
present: single tumor =6.5 cm, or up to three tumors with the
largest lesion =4.5 cm and a total tumor diameter =8 cm. Pa-
tients outside UCSF criteria were still considered eligible for LT
if a proper down-staging program was performed so as to
bring these patients within UCSF criteria.

Milan criteria (MC, single tumor =2 cm and <5 cm, or up
tothree tumors each =3 cm) were used for the purpose of dis-
cussion to give better insight into the difference between tu-
mor classification with respect to outcomes and survival [20].

Each patient was evaluated with regard to past medical
history and complete blood tests, including serology for viral
hepatitis and herpes viruses (HBV, HCV, HDV, HSV1, HSV2,
CMV, EBV,VZV, HHV6, and HHV8), Toxoplasma spp., and syph-
ilis. The pre-LT screening also included an upper gastrointesti-
nal endoscopy, a colonoscopy, assessment of pulmonary and
cardio-circulatory functions. The severity of the underling
liver disease was assessed via the Child-Turcotte-Pugh (CTP)
classification and the model for end-stage liver disease
(MELD) score. At listing, no priority list was based on HIV se-
rostatus.
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HCC PRe-LT TREATMENT

HCC down-staging was performed with trans-arterial chemo-
embolization (TACE), radiofrequency ablation (RFA), or liver
resection.

TACE was used as the first-choice treatment in case of uni-
or multifocal tumors less than 3 cm in diameter in CTP A-B pa-
tients both before and during listing; in cases of wider tumors,
RFAwasimplemented. Ifincomplete treatment of the tumor
was outlined via imaging or because of a clinically signifi-
cantincrease in the a-fetoprotein serum level (AFP), TACE
was repeated.

RFA was used alone for CTP C patients with a single lesion
less than 3 cm in diameter. Liver resection was used in CTP A
patients whenever a minor hepatectomy was possible. One
month after the down-staging procedure, the patient was re-
evaluated and considered eligible for LT only if the postproce-
duralimaging showed a reduction of tumor mass/lesions so as
to consider the patient within UCSF criteria. Follow-up imag-
ing was performed with abdominal computed tomography
scan and abdominal magnetic resonance at 1, 6, and 12
months after the procedure, and a liver ultrasound at 3 and 9
months. Complete blood tests and AFP were performed
monthly. Patients were dropped from the listin cases of extra-
hepaticextension of HCC, or portal vein tumor thrombus diag-
nosed by clear radiological criteria or by biopsy samples [20,
21].

SURGICAL TECHNIQUE AND POSTOPERATIVE MANAGEMENT
Inallthree centers, LT was performed with whole organs from
deceased donors with the standard piggy-back procedure; he-
patic venous outflow was granted with an end-to-side cavo-
cavostomy; portal and hepatic artery continuity were
reconstructed with end-to-end anastomoses. Finally, the bili-
ary reconstruction was performed with duct-to-duct recon-
struction or Roux-en-Y hepatic-jejunostomy in cases of pre-
existing biliary anomalies, wide incongruity in caliber of the
biliary tract between graft and the recipient, or in cases of re-
transplantation.

Postoperative immunosuppressive therapy consisted of
tacrolimus or cyclosporine with a steroid-sparing schedule. A
switch to rapamycin was made in cases of severe adverse
events as a result of the use of calcineurin inhibitors, such as
nephro- or neuro-toxicity, diabetes onset, in case of de novo
tumors, and of a high tumor burden on pathological analysis
[22,23].

In HIV-infected patients, HAART was given up to LT and
then discontinued until liver function had stabilized. The
choice of the antiretroviral combination was based on the tol-
erability profile, pre-LT resistance test, and the history of viro-
logical suppression, trying to maintain the same HAART as
priorto LT.

After transplantation, both HIV-infected and -uninfected
patients underwent weekly examinations for the first month,
every 2 weeks for the next 3 months, then every 4 weeks until
the sixth month, and then monthly until the end of the first
postoperative year, or otherwise as required by the clinical
conditions. During each examination, blood samples were
taken to analyze liver and renal functions, blood cell count,
level ofimmunosuppression, and CMV pp65 antigenemia. For
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HIV-infected individuals, HIV VL, CD4, and CD8 T-cell counts
and HHV6 and HHV8 plasma VL were added.

Asimaging follow-up, all patients underwent chestand ab-
dominal computed tomography scans at 1, 6, and 12 months
after LT and then every year. Liver and abdominal ultrasound
scans were performed every 3 months.

STATISTICAL ANALYSIS
Continuous data are reported as mean = standard deviation
and/or range and were compared by using the two-sided Stu-
dent’s t test. Serum AFP values were converted to square root
to normalize the distribution so as to apply Student’s t test.
Comparisons between groups for categorical variables were
performed using the x* test with Yates’ correction or Fisher’s
exact test when appropriate. In the analysis of HCC-recur-
rence-free survival, we considered the evidence of HCC recur-
rence as an event, whereas the patient who died without HCC
recurrence was censored at the time of death. Patient survival
and time to HCC recurrence were evaluated using the Kaplan-
Meier method and compared with the log-rank test and vari-
ables that resulted p < 0.2 were included in a multivariable
Cox proportional hazards regression analysis with backward
conditional stepwise model and confirmed by forward condi-
tional stepwise model. Included variables were: age, sex, HIV
infection, viral etiology, HBV- or HCV-positive serology, pre-
and postoperative MCand UCSF criteria, AFP serum level, liver
resection pre-LT, RFA, waiting time on list, and microvascular
invasion.

Statistical significance was set at p << .05. Statistical analy-
sis was performed with SPSS 15.0.

RESULTS

Demographic and Clinical Characteristics of

Patients Before LT

Patients with HIV infection, compared with HIV-uninfected
patients, were younger (meanage47.5 £ 5vs.57.6 £ 7.6,p <
.001), more frequently anti-HCV positive (80% vs. 57.6%, p =
.039),and HBV-HCV coinfected (30%vs. 2.4%, p > .001). No-
tably, in the anti-HCV group, HCV RNA was negative in six
(25%) HIV-infected patients and in seven (9.7%) controls
(p=.12).

Nonviral etiology of cirrhosis, including alcohol abuse,
NASH, Wilson disease, sclerosing cholangitis, and crypto-
genic cirrhosis was present in HIV-uninfected patients only
(p =.025).

Waiting time on the list for LT was significantly lower
among HIV-infected versus -uninfected patients (8.38 = 7.61
versus 19.07 = 14.73 months, p < .001). Nevertheless, no dif-
ferences can be found in the time from HCC diagnosis to LT in
both groups (Table 1). Also the dropout rate between the two
group was comparable and it was reported as 26% and 24%,
respectively, in HIV-infected and -uninfected patients (p =
.99).

HIV-infected patients at the time of listing had a median
CD4 T-cell count of 352.7 cell/uL (range 129-956). Four pa-
tients had detectable HIVVLbefore LT beingintolerantto ART.

Analytical descriptions of the patients’ clinical characteris-
tics and outcomes are shown in Tables 2 and 3.
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HCC Treatment Before LT

Considering the whole population, 35 patients were outside
MC and 26 patients were outside UCSF criteria. All these pa-
tients were within acceptable criteria after down-staging pro-
cedures before listing (Table 1). In particular, in the HIV-
infected group, four (13.3%) were outside MCand three out of
these outside UCSF criteria (10%); in the HIV-uninfected
group: 31 (24.8%) were outside MC and 23 (18.4%) outside
UCSF criteria.

Pre-LT treatments (liver resection, TACE, and RFA) were
similar between the two groups (Table 1). HIV-infected pa-
tients underwent a maximum of two TACE and one RFA.

Patient 17 underwent a right hepatectomy because of a
large HCC; following this, he developed a postoperative liver
failureand underwentanurgentliver transplantation. This pa-
tient was outside UCSF criteria (four nodules, the largest 120
mm); he would not have been eligible for LT in election, but in
this case LT was performed only as life-saving treatment.

Pathological Characteristics of Tumors

Histological characteristics of the tumor were similar in pa-
tients with and without HIV infection (Table 4). At pathological
specimen examination, eight (26.7%) HIV-infected patients
were outside MC and, among these, six (20%) were outside
UCSF criteria. In HIV-uninfected patients, 31 (24.8%) were out-
side MC and, of these, 23 (18.4%) were outside UCSF criteria.

Inthis study, the number and size of the nodules were con-
sidered regardless of the percentage of necrosis. Six out of
eight HIV-infected patients who were outside UCSF criteria
presented more than 60% necrosis.

The underlying liver parenchyma was cirrhotic in all cases
in both groups (chronic liver disease with mild to severe activ-
ity in cirrhotic stage).

In regards to the Edmondson and Steinert grading classifi-
cation, no differences were seen between the two groups. Gx
was used when the nodules were completely necrotic and no
grading score was available.

Outcomes

Mean post-LT follow-up time was 32.4 = 21.8 months (range
1.3-68.8) and 31.9 = 19.4 months (range 0.43-76), respec-
tively, for HIV-infected and -uninfected patients (p = .91). In
the HIV-infected group, no deaths with 30 days post-LT were
observed. Two patients experienced primary graft nonfunc-
tion and underwent re-LT. One patient experienced portal
thrombis in the second postoperative day necessitating surgi-
cal redo anastomosis, and one patient underwent relapa-
rotomy for hemoperitoneus secondary hepatic artery
rupture. Post-LT, all HIV-infected patients underwent effec-
tive ART and none of them developed AIDS-defining events.

Recurrence
In HIV-infected and -uninfected individuals, the HCC recur-
rence rates were 6.7% (2 out of 30 patients) and 14.4% (18 out
of 125 patients), respectively (p = .15). Time to HCC recur-
rence onset was 27.1 = 17.7 months (range 14.54-39.6) and
9.9 + 5.3 months (range 1.55-19.11), respectively (p = .003).
One- and 3-year HCC-disease-free survival for patients with
and without HIV infection was 100% and 95.2% and 91.4% and
83.6%, respectively (p = .32; Fig. 1).

Patient 8, 39.6 months post-LT, presented a 2-cm hepatic
nodule in the VI segment. Thus, soon after this diagnosis, he

©AlphaMed Press 2013
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Table 1. General features of HIV-infected and HIV-uninfected patients

Features HIV+ HIV- p
Patients, n 30 125
Men, n (%) 27 (90) 109 (87.2) 1
Age, mean (range) 47.4 (39.5-65.3) 57.6 (28-70) <.001°
Etiology
HBsAg positive, n (%) 15 (50) 38 (30.4) .07
Anti HCV-Ab positive, n (%) 24 (80) 72 (57.6) .039°
HCV-RNA positive, n (%) 18 (60) 65 (52) .56
HCV genotype
1-4; n (%) 11 (61.1) 42 (64.6) 37
2-3;n (%) 7 (38.9) 23 (35.4)
HBsAg pos and anti-HCV-Ab positive, n (%) 9 (30) 3(2.4) <.001°
Other etiology, n (%) 0 18 (14.4) .025°
Child—Pugh A, n (%) 5 (16.7) 41 (32.8)
Child—Pugh B, n (%) 15 (50) 56 (44.8) .18
Child—Pugh C, n (%) 10 (33.3) 28 (22.4)
MELD, mean (range) 18.1 (8-35) 15.9 (7-40) 12
Nodules, mean (range) 2.1 (1-4) 2.2 (1-4) .64
Maximum diameter (mm), mean (range) 26.7 (7-120) 26.7 (10-90) .98
Outside Milan criteria, n (%) 4 (13.3) 31 (24.8) .27
Outside UCSF criteria, n (%) 3(10) 23 (18.4) A1
AFP (ng/ml)
Mean (range) 157.88 (1.3-2,882) 327.64 (1-22,455) .66
<100, ng/mL 25 (83.3%) 104 (83.2%)
100-1,000, ng/mL 4 (13.3%) 18 (14.4%) .95
>1,000, ng/mL 1(3.3%) 3 (2.4%)
Liver resection pre-LT (%), n (%) 3(10) 17 (13.6) 77
TACE, n (%) 25 (83.3) 88 (70.4) 23
RFA, n (%) 6 (20) 39 (31.2) 32
Waiting time, months (mean [range]) 8.4 (0-26.3) 19.1 (1-86.2) <.001°
Mean time from HCC diagnosis to LT, months (mean [range]) 12.5(3.1-21.3) 17.1 (5.2-23.1) A1

AStatistical significance was set p < .05.

Abbreviations: SD, standard deviation; HCV, hepatitis C virus; HCC, hepatocellular carcinoma; HBV, hepatitis B virus; MELD, model for end-stage
liver disease; UCSF, University of California, San Francisco; AFP, a-fetoprotein; TACE, trans-arterial chemoembolization; RITA, radiofrequency

ablation.

underwent hepatic resection that revealed a G3 HCC without
vascular invasion and satellites. Following this, he showed a
pulmonary node suspicious for HCC, and he underwent a pul-
monary resection that showed a metastatic HCC (8 mm in di-
ameter). After the confirmation of bilobar hepatic and
pulmonary metastatic disease, the patient was initially given
liposomal doxirubicine, then sorafenib (Nexavar) 200 mg
orally twice a day. The patientisstill alive 55.5 months post-LT.

Patient 15 showed a bilobar HCC hepatic recurrence at
14.5 months post-LT. He was not eligible for any treatments,
and he died 20 months post-LT.

Survival

Atlyearand3yearspost-LT, overall survival was 77%and 65%

versus 86.4% and 70%, respectively (p = .32), for HIV-infected

and -uninfected patients. Figure 2 shows the Kaplan-Mayer

survival rate in HIV-infected and -uninfected patients.
Twelve out 30 HIV-infected patients (40%) died (Fig. 2).

Causes of death were: HCV recurrence in four patients, sepsis

©AlphaMed Press 2013

in three patients, and HCC recurrence, cardiac failure, visceral
bleeding, de novoanus carcinoma, andadrenal carcinomainone pa-
tient each.

No perioperative deaths were observed in the HIV-in-
fected patients group, and the shortest survival after LT was
1.28 months (patient 1).

To get a more comprehensive comparison of the two
groups of patients, a subset survival analysis was performed
considering patients whose explants fell within or outside MC.
No differences were observed in both cases: in patients within
MC, 1and 3 yearsoverall survival was 82% and 65% versus 89%
and 76%, respectively (p = .29), for HIV-infected and -unin-
fected patients (Fig. 3). Furthermore, for patients outside MC,
land3yearsoverallsurvival was 63% and 63% versus 83% and
62%, respectively, for both groups.

Thirty-eight out of 125 HIV-uninfected patients (30.4%)
died. Causes of death were HCC recurrence (14 patients), HCV
recurrence (12 patients), sepsis (7 patients), cardiovascular
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Table 2. General and viro-immunological preoperative features and outcome of HIV-infected patients

Waiting CD4 T-cell HIV viral Overall Recurrence
Patient  Sex Age time count HCV load survival  freesurvival HCC Patient
No. (M/F)  (years) MELD CHILD (months) Etiology (cell/mmc) genotype  copies/ml  HAART (months) (months) recurrence  status
1 M 45.5 32 B 0.9 HCV 144 1 101 APV, RTV, T20, TDF, 3TC 1.28 1.28 No Dead
2 M 47.1 25 B 135 HBV/HCV 323 3 NEG LPV-RTV, ABC, 3TC 68.78 68.78 No Alive
3 M 50.3 16 B 8.5 HBV/HCV 160 / NEG NFV, d4T, 3TC, TDF 67.73 67.73 No Alive
4 M 50.3 27 B 5.1 HCV 254 3 NEG TDF, ABC, ATV 66.97 66.97 No Alive
5 M 43.6 28 © 2.4 HCV 363 NEG ATV, 3TC, ABC 27.93 27.93 No Dead
6 M 45.0 13 A 103 HBV 312 / NEG LPV-RTV, TDF-FTC,T20  52.37 5237 No Alive
7 M 44.3 18 © 16.1 HBV/HCV 225 Undetect NEG ATV, 3TC, ABC 46.55 46.55 No Alive
8 M 39.5 17 C 17.2 HBV 377 / NEG ATV, 3TC, ABC 55.46 39.60 Yes Alive
9 M 48.4 11 B 17.9 HCV 249 1 NEG TDF, FTC, EFV 35.82 35.82 No Alive
10 M 47.7 27 B 20.5 HBV 159 / NEG ATV, 3TC, ABC 5.59 5.59 No Dead
11 M 50.2 21 B 11.2 Hev 956 4 NEG LPV-RTV 14.38 14.38 No Alive
12 F 44.2 27 c 9.1 Hev 129 1 NEG 3TC, ABC, SQV, RAL 3.09 3.09 No Dead
13 M 56.6 8 A 16.1 HBV 590 / NEG 3TC, d4T, TDF 45.95 45.95 No Dead
14 M 45.1 17 C 1.9 HCV 417 3 NEG 3TC,d4T 27.17 27.17 No Dead
15 M 43.0 23 © 5.2 HBV/HCV 396 Undetect NEG 3TC, d4T 20.07 14.54 Yes Dead
16 M 44.9 9 B 26.3 HBV/HCV 148 2 NEG ATV, 3TC + ABC 39.28 39.28 No Alive
17 M 41.8 28 © 0.0 HCV 350 Undetect NEG TDF-FTC, EFV 63.49 63.49 No Alive
18 M 43.5 12 B 6.0 HCV 564 1 NEG TDF-FTC, EFV 10.16 10.16 No Dead
19 (7 46.1 35 © 21 HCV 155 3 NEG ATV, 3TC-ABC 6.28 6.28 No Dead
20 M 52.7 13 A 231 HBV/HCV 252 4 NEG 3TC, APV, TDF 35.86 35.86 No Alive
21 M 45.4 24 © 15.6 HBV/HCV 557 Undetect NEG LPV-RTV, ABC, 3TC 25.89 25.89 No Alive
22 M 65.3 18 C 5.2 HBV 248 / NEG TDF, ABC, ATV 33.42 33.42 No Alive
23 M 48.1 14 B 4.7 HCV 342 3 983 - 63.75 63.75 No Alive
24 M 49.3 9 A 0.6 HBV 239 / NEG ATV, 3TC-ABC 36.48 36.48 No Dead
25 M 52.2 13 B 2.4 HCV 227 1 170 - 1.81 1.81 No Dead
26 M 42.1 10 A 4.4 HBV/HCV 206 1 NEG ATV, 3TC-ABC 42.07 42.07 No Alive
27 M 50.7 10 B 3.7 HBV/HCV 418 1 NEG LPV-RTV, ABC, 3TC 34.57 34.57 No Alive
28 M 46.6 10 B 0.3 HCV 224 3 NEG LPV-RTV 23.78 23.78 No Alive
29 (7 44.4 17 B 0.8 HCV 909 1 NEG TDF, ABC, ATV 14.01 14.01 No Alive
30 M 49.2 12 B 0.3 HCV 688 Undetect 6256 - 1.48 1.48 No Dead

Abbreviations: HAART, highly effective antiretroviral therapy; HCV, hepatitis C virus; HCC, hepatocellular carcinoma; HBV, hepatitis B virus; APV,
fosamprenavir; T20, enfuvirtide; TDF, tenofovir; 3TC, lamivudine; LPV, lopinavir; RTV, ritonavir; ABC, abacavir; NFV, nelfinavir; ATV, atazanavir; FTC,
emtricitabin; EFV, efavirenz; RAL, raltegravir; SQV, saquinavir; d4T, stavudine.

and respiratory failure (2 patients), and other causes (3
patients).

Multivariable Cox proportional hazard analysis identified
the following variables independently associated with sur-
vival: age greaterthan 60yearsatLT (p = .1; hazardratio: 2.16;
95% confidence interval: 1.2-3.9) and waiting time on the list
more than 12 months (p = .03; hazard ratio: 2.5; 95% confi-
denceinterval: 1.38-4.5).

DiscussioN

Thisis the largest multicenter study performed so faron LT for
HCCinHIV-infected patients. This clinical conditionis aleading
cause of non-AIDS solid cancers and a major cause of death in
HIV-infected patients [3].

The key message of this study is that LT is a valid option for
HCC treatment in HIV-infected patients.

So far, only one paper has described HCC outcome in pa-
tients with HIV after LT [15]. In this study, 21 HIV-infected pa-
tients were compared with 65 uninfected individuals with
viral cirrhosis who were listed for LT during the same period.
The authors observed no differences in survival and HCC re-
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currence; nevertheless, the study appeared to be underpow-
ered because of the limited number of HIV-infected patients
who underwent LT (only 16 patients). A high drop-out rate in
the HIV-infected patients group was observed [24]. We were
able to confirm the same results with a much wider casuistry. In
particular, our results underline that HIV per se was not a predic-
tor of recurrence or mortality; therefore, we suggest that HIV-
infected patients must be offered the same LT options for HCC
treatment currently provided to HIV-uninfected subjects. From
ouranalysis, onlyahighwaitingtime onthelistand anage greater
than60years at LT resulted as predictors of mortality; these sug-
gestthe need of proper timing for LT, and thereisan advan-
tage for HIV-infected patients that usually are younger at
the time of LT compared with HIV-uninfected patients.

No priority was given on the waiting list as regards HIV se-
rostatus; nevertheless, a waiting time resulted that was signif-
icantly lower in the group of HIV-infected patients (p < .001).
It seems to be secondary to the lower mean waiting time in
one of the three transplant centers (Udine: eight cases, mean
waiting time in list: 2.1 months).

©AlphaMed Press 2013
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Table 3. HCC features of HIV-infected patients

HCC features and pre-LT treatments Pathological and post-LT features

Maximum  Total Outside Outside

Patient Nodules  Maximum  Liver TACE  RITA dul Milan  UCSF T Vascular Necrosis HCC
No. AFP (n) diameter resection (n) (n) (n) (mm) (mm) criteria  criteria stage invasion Satellites (%) Grading recurrence
1 37 1 10 No 1 0 1 10 10 No No T1 No No 100 Gx No
2 237 1 7 No 1 0 1 16 16 No No Tl No No 100 Gx No
3 A/ 20 No 1 0 3 25 43 No No T2 No Yes 65 G2 No
4 31 3 23 No 1 0 5 20 69 Yes Yes T4 No No 90 Gx No
5 2292 2 23 No 1 1 3 25 32 No No T2 No No 100 Gx No
6 135 2 12 Yes 1 0 5 15 28 Yes Yes T2 No Yes 60 G2 No
7 67.4 4 20 No 2 0 6 12 40 Yes Yes T2 Yes Yes 70 G3 No
8 2882 1 80 No 2 0 2 80 100 Yes Yes T3 Yes Yes 80 G3 Yes
9 40 1 20 No 1 0 1 20 20 No No T1 No No 100 Gx No
10 43 1 14 No 0 0 1 15 15 No No Tl No No 0 G2 No
11 133 18 No 0 1 1 25 25 No No T1 No No 100 Gx No
12 17.7 4 13 No 1 1 5 13 27 Yes Yes Tl No Yes 20 G2 No
il 80 1 30 No 1 0 1 30 30 No No T2 No No 100 Gx No
14 85.0 2 20 No 2 0 2 20 38 No No T3 Yes No 50 G3 No
il 609.0 1 18 Yes 0 0 1 18 18 No No T2 Yes No 0 G3 Yes
16 80 3 15 No 2 0 3 15 37 No No T2 No No 70 G2 No
17 250.0 4 120 Yes 0 0 4 120 146 Yes Yes T4 Yes Yes 0 G3 No
18 1270 2 30 No 2 0 2 35 53 Yes No T3 Yes No 70 G3 No
19 200 2 30 No 1 0 2 31 49 Yes No T1 No No 100 Gx No
20 100 2 20 No 0 1 2 21 31 No No T2 No No 0 Gl No
21 470 1 20 No 1 0 1 20 20 No No T1 No No 100 Gx No
22 300 1 30 No 2 0 1 30 30 No No T2 No No 80 G2 No
23 520 2 25 No 1 0 2 25 55 No No T2 No No 20 G3 No
24 66.0 3 20 No 1 1 3 20 40 No No T2 No No 0 G3 No
25 41 2 30 No 2 0 2 30 40 No No T2 No No 90 G2 No
26 73 1 29 No 1 0 1 29 29 No No T2 No No 85 G2 No
27 620 3 25 No 1 0 3 24 42 No No T2 No No 60 G2 No
28 35 1 40 No 1 1 1 40 40 No No T2 Yes No 0 G2 No
29 140 3 20 No 1 0 3 22 40 No No T2 No No 85 G3 No
30 400 2 20 No 2 0 2 17 27 No No T2 No No 0 G3 No

Abbreviations: AFP, a-fetoprotein; HCC, hepatocellular carcinoma; UCSF, University of California, San Francisco; TACE, trans-arterial
chemoembolization; RFA, radiofrequency.

Table 4. Pathological features of HIV+ and HIV— patients

Features HIV+ HIV- p
Outside MC, n (%) 8(26.7) 54 (43.2) .15
Outside UCSF, n (%) 6 (20) 45 (36) 14
HCC nodules, mean (range) 2.3(1-6) 2.7 (1-10) .38
Maximum HCC diameter (mm), mean (range) 27.4 (10-120) 31.2 (4-170) .40
Sum of HCC diameter (mm), mean (range) 39 (10-146) 47.7 (4-190) .19
Necrosis (%), mean (range) 59.8 (0-100) 55.9 (0-100) .59
Microvascular invasion, n (%) 7 (23.3) 20 (16) .49
Satellite nodules, n (%) 6 (20) 41 (32.8) .25
Edmonson grade

Gx 9 (30) 28 (22.4)

G1-2 11 (36.7) 58 (46.4) .57

G3-4 10 (33.3) 39 (31.2)
HCC recurrence, n (%) 2 (6.7) 18 (14.4) .37
Disease-free survival (months), months (mean [range]) 31.7 (1.28-68.78) 29.8 (0.43-75.79) .65
HCC recurrence timing (months), months (mean [range]) 27.1 (14.54-39.6) 9.9 (1.55-19.11) .003

Abbreviations: MC, Milan criteria; UCSF, University of California, San Francisco; HCC, hepatocellular carcinoma.
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Figure 1. HCC recurrence-free survival of HIV-infected and HIV-
uninfected patients.

Figure 2. Overallsurvival of HIV-infected and HIV-uninfected patients.

A high proportion of patients needed a tumor down-stag-
ing to fulfill UCSF inclusion criteria for LT. We suggest that ag-
gressive treatment of HCC with liver resection, TACE, and RFA
is necessary and is able to qualify patients for LT treatment.

Regardless, the down-stagingtumor proceduresand path-
ological specimen examination showed that 26.7% of HIV-in-
fected patients and 43.2% of HIV-uninfected patients were
outside MC, and 20% of HIV-infected patients and 36% of HIV-
uninfected patients were outside UCSF criteria. This gap be-
tween preoperative and histological evaluation can be the
result of an underestimation of number and size of HCC nod-
ules on the pre-LT imaging. This unavoidable deviation to in-
clusion criteria did not appear to impair outcome; therefore,

www.TheOncologist.com

Figure 3. Overallsurvival of HIV-infected and HIV-uninfected pa-
tients within Milan criteria after pathological examination.

wethink, inrespectto our previous experience [16,17,24,25],
that a push toward wider criteria for LT in patients with HCC
can be made and definitively we believe that MC can be sub-
stituted with UCSF criteria also in HIV-infected patients.

In the post-LT period, no HIV-infected patients developed
AIDS-defining events. It appears very important in our experi-
ence to permit an early HAART resumption post-LT. This should
preventthe CD4 cell count decline secondarytoHIV replication as
wellas decrease therisk of hepatitis Cvirus recurrence thatis con-
sequent to reduced cellularimmune function [26].

Pharmacokinetic interactions between protease inhibi-
tors (Pl1), as part of HAART, and immunosuppressive drugs are
critical elements in the management of HIV-infected patients
after LT. More rapid increases inimmunosuppressive drug se-
rum levels are observed after initiating ritonavir-boosted PI
therapy post-LT than when using unboosted PI [26]. Thus, we
prefer this class of Pl to lower pharmacological interferences,
and in the near future, new drugs, such as entry and integra-
tion inhibitors, change the post-LT outcome in HIV-positive
patients obtaining an optimal HIV control with low pharmaco-
logical interference [27, 28].

The main limitation of this study is that we did not performan
intent-to-treat analysis that could have offered important infor-
mation both about the drop-out on the waiting list and on the
HCC progression in HIV-coinfected patients. Nevertheless, we
analyzed only the drop-out rate and we did not find any differ-
ence between the HIV-infected and -uninfected patients. Fur-
thermore, in this study, three different transplant centers
were involved, with different waiting lists and different alloca-
tion systems. Thus, we preferred not to perform an intent-to-
treat analysis because of the variability in list management of
the three centers that could have been a bias for the study.

We were able to demonstrate that time to HCC recurrence
was longer in HIV-infected patients, but mortality was similar in
the two groups. It could be hypothesized that HAART could have
aroleinlowering hepatocarcinogenesis progression and itis sug-
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gested, from our data, by the assumption that a higher propor-
tion of HIV-infected patients dies because of HCV recurrence
than HCC recurrence [29]. Therefore, we can think that these
mortality rates could change in the next few years with the avail-
ability of new anti-HCV drugs. Moreover, we think thatin patients
withfavorable genotypessuchas2and3[13, 14] pre-emptivean-
ti-HCV viral treatment with interferon and ribavirin should be
considered.

CONCLUSION
We believe that this experience was possible through a high
level of integration between liver surgeons, infectious dis-

eases physicians, gastroenterologists, and oncologists. A mul-
tidisciplinary approach is needed in HIV-infected patients
undergoing LT. In conclusion, this setting of patients, once
bound to palliative care, has now provided a synergy of treat-
ments such as HAART, aggressive HCC down-staging proce-
dures, LT, and ad hoc immunosuppressive therapy, involving
m-TOR inhibitors, so as to have a high control both of the tu-
mor and of the cirrhosis.
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The Oncologist publishes a brief synopsis of each article in the online Table of Contents. Please confirm if the
following is suitable for your manuscript:

Clinical outcomes of liver transplantation (LT) for hepatocellular carcinoma (HCC) in HIV-coinfected patients
were assessed. The study involved 30 HIV-positive patients affected by HCC who underwent LT with 155 HIV-
uninfected patients who received the same treatment. LT for HCC is a feasible procedure and the presence of
HIV does not particularly affect the post-LT outcome.
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