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Background and Aim. The clinical course of hepatocellular carcinoma (HCC) is determined by cancer-related and nonrelated
factors. We evaluated the effect of a cancer-related factor, alpha-fetoprotein (AFP) levels, on mortality in HIV-1-infected patients
with HCC. Methods. This is a retrospective cohort study on patients living with HIV-1 infection (PLWH) followed at the Division
of Infectious Diseases of the San Raffaele Hospital, with cirrhosis and HCC diagnosed between 1999 and 2018 and with an
available AFP value at HCC diagnosis. The area under the receiver operating characteristic curve (AUC) was used to estimate the
accuracy of baseline AFP in predicting death. Factors associated with the risk of death were identified using multivariable Cox
proportional-hazards regression models. Results. Overall, 53 PLWH were evaluated: 18 patients received a curative treatment (9
liver transplantation, 5 liver resections and 4 radiofrequency ablation) and 35 a noncurative treatment (17 chemo or radio
embolization, 10 sorafenib and 8 best supportive care). Baseline AFP was predictive of death [AUC 0.71, 95% confidence interval
(CI) 0.54-0.83], and the optimal cut-oft was 28.8 ng/mL. At multivariable analysis, BL AFP >28.8 ng/mL was associated with death
[adjusted hazard ratio (aHR) 7.05, 95% CI 1.94-25.71 P = 0.003]. Other factors were HBV infection (aHR 8.57, 95% CI 1.47-50.08,
P =0.017) and treatment allocation (curative vs. noncurative, aHR 0.08, 95% CI 0.02-0.40, P =0.0004). Conclusions. Our findings
suggest that in PLWH AFP serum levels >28.8 ng/mL, HBV coinfection and treatment allocation represent predictive markers for
death at the time of HCC diagnosis.

1. Introduction

Hepatocellular carcinoma (HCC) is the fourth most com-
mon cause of death worldwide.

The high prevalence of coinfection with hepatitis B virus
(HBV) and hepatitis C virus (HCV), the hepatotoxicity
associated with antiretroviral therapy and alcohol abuse has
made HCC a rapidly increasing cause of morbidity and
mortality, currently accounting for up to 50% of liver-related
deaths in PLWH [1-3].

Nevertheless, the clinical course of HCC in an HIV-1-
infected setting is not well defined yet, probably because of
the heterogeneity in the characteristics of the studied groups,

such as, for instance, differences in HCC aetiology, use of
ART, and use of anticancer therapy.

It has been shown that alpha-fetoprotein (AFP) levels
correlate with mortality in patients with HCC in the non-
transplant setting, across all aetiologies, and specifically in
patients with chronic HCV infection [4]. Alpha-fetoprotein
is therefore incorporated into several prognostic scoring
systems [the Cancer of the Liver Italian Program (CLIP), the
Chinese University Prognostic Index (CUPI), Groupe
d’Etude et de Traitement du Carcinoma Hépatocellulaire
(GRETCH), and French scoring system AFP model [5].

It remains controversial if AFP can be used as an in-
dependent prognostic factor, with some authors believing
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that AFP is a prognostic marker affecting the long-term
survival of people with HCC.

The actual prognosis effect of AFP incorporated into a
score or as independent marker is either unclear or limited
in the PLWH population.

Given that AFP is an inexpensive, simple, reliable, and
widely available tool, it is important to examine the prog-
nostic properties of AFP in an HIV-1-infected setting.
Therefore, we decided to evaluate the effect of serum AFP at
HCC diagnosis on survival in PLWH and to determine the
factors associated with the risk of death.

2. Methods

2.1. Study Population. This is a retrospective cohort study on
84 PLWH with incident HCC diagnosed between November
1999 and May 2018; of these 84 PLWH, 53 had alpha-
fetoprotein levels available at HCC diagnosis (baseline (BL)
evaluation).

Data were collected as part of routine clinical care and
recorded in the database of the Division of Infectious
Diseases of the San Raffaele Hospital (CSLHIV Cohort). The
CSLHIV Cohort was approved by the ethics committee of
the San Raffaele Hospital, Milan, Italy. On their first visit,
patients provide written informed consent on the use of their
data in scientific analyses. Recorded data are anonymized
and managed according to the Good Clinical Practice.

Serum AFP levels were required within 60 days of HCC
diagnosis. All the other data were also collected at the time of
HCC diagnosis. HCC diagnosis was based on imaging or on
histologic criteria according to international guidelines [6].

The individuals were staged according to Child-
—Turcotte-Pugh (CTP) functional class and Barcelona clinic
liver cancer (BCLC) algorithm following standard prepub-
lished methodology [7, 8].

Treatment was differentiated in curative (liver trans-
plantation, LT; liver resection LR; radiofrequency ablation,
RABL) and noncurative (chemo or radioembolization, CRE;
sorafenib, SOR; best supportive care, BSC). Patients who
underwent more than one type of treatment were catego-
rized according to the following hierarchy: LT, LR, RABL,
CRE, SOR, and BSC.

In the analyses, the main exposure variable of interest
was serum AFP levels at HCC diagnosis. The main outcome
variable was time to death after HCC diagnosis.

2.2. Statistical Analysis. Results were expressed as median
(interquartile range, IQR) or frequency (%). Continuous
variables were compared using the Wilcoxon rank-sum test;
categorical variables were compared using the chi-square or
the Fisher’s exact test, as appropriate. Imputation for
missing data was not performed.

The ability of baseline AFP in predicting death was
determined by the area under the curve (AUC) of receiver
operating characteristics (ROC) curves. The optimal cut-off
value, predicting the presence or absence of death, was
determined on the highest Youden index value (sensitivi-
ty + specificity-1). The diagnostic accuracy of this parameter
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was evaluated in terms of sensitivity, specificity, negative
predictive value, and positive predictive value with the
corresponding 95% confidence intervals (95% Cls) either at
the optimal cut-off or at the 200ng/mL cut-off levels
according to EASL guidelines for HCC management [6]. The
400 ng/mL cut-off recommended in the international
guidelines as associated with worse prognosis of HCC was
not considered because 79.2% of our patients had BL AFP
levels lower than 400 ng/mL.

Total accuracy was also assessed by the percentage of
patients that were correctly classified according to the es-
timated optimal cut-off.

Kaplan-Meier curves were calculated to estimate time to
death according to baseline AFP (stratified on the optimal
cut-off or the 200 ng/mL cut-off levels); curves were com-
pared by the log-rank test.

Two multivariable Cox proportional-hazards models
were applied to compare strata of baseline AFP (stratified on
the two different cut-offs: ROC cut-off and the 200 ng/mL,
respectively) with respect to death. Models included also
tumour-related factors, treatment allocation, hepatic re-
serve, and clinical parameters related to the severity of HIV
infection; the choice of covariates was based on current
knowledge on factors with a suspected or an established
effect on death.

The results of these analyses were reported as adjusted
hazard ratios (aHR) with the corresponding 95% confidence
intervals (CIs). The assumption of the proportional hazards
was examined.

Two-sided P values were considered statistically sig-
nificant if less than 0.05. Statistical analyses were performed
using SAS Software, release 9.4 (SAS Institute, Cary, NC).

3. Results

3.1. Patient’s Characteristics. The baseline characteristics of
the 53 individuals included in this study are summarized in
Table 1. There was a preponderance of male gender (n=45
(85%)), and the main risk factor for HIV-1 infection was past
or actual drug use (n=26 (49%)).

At baseline, HIV viral load was suppressed (<50 copies/
mL) in 43 (81%) PLWH.

The majority of PLWH were hepatitis C carriers (36
(68%)) with HCV genotype (GT) available in 23 patients:
GT3a was the predominant infecting virus (13/23, 57%), and
the other GT were 1la in 5 patients, 1b in 2 patients, and 4in 3
patients. Of these 36 patients with HCV infection, 12 were
treated for chronic hepatitis C before HCC diagnosis: 8
received interferon-ribavirin with no response in 4 of them,
while the remaining 4 patients received direct acting anti-
virals (DAAs) with sustained virological response.

Of 17 patients with hepatitis B virus (HBV) infection, 3
patients had concomitant HCV and one coinfection with
hepatitis Delta virus. Fourteen/17 (82%) HBV-infected
patients were under treatment with nucleot(s)ide analogs
with undetectable HBV-DNA levels (limit of detection
10 IU/mL).

Child-Turcotte-Pugh (CTP) score was A in 40 (75.5%)
PLWH, Bin 9 (17%), and C in 4 (7.5%); BCLC stage was 0/A
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TaBLE 1: Characteristics at HCC diagnosis of PLWH in the overall sample and according to baseline alphaphetoprotein (cut-oft = 28.8 ng/

mL).

- _ BL AFP >28.8 ng/mL BL AFP <28.8 ng/mL
Characteristics Category Overall (n=53) (n=34) (n1=19) P value
Age 53 (48-56) 53 (48-55) 54 (50-58) 0.388
Male sex (%) 45 (85) 28 (82) 17 (90) 0.696

Drug users 26 (49) 18 (53) 8 (42) 0.727
Sexual
Risk factor for HIV (%) exposure 11 @21) 7 (1) 421
Other/
Unknown 16 (30) 9 (26) 7 (37)
Years of HIV infection 24.2 (16.3-27.2) 24.7 (18.5-27.5) 20.0 (12.7-26.4) 0.287
Years of ART 14.7 (9.5-17.8) 15.1 (10.0-17.8) 11.2 (7.8-18.8) 0.388
CD4 nadir cells count, n/uL 105 (59-229) 105 (52-236) 116 (64-229) 0.613
CD4 cells count, n/uL 392 (222-598) 384 (207-613) 403 (260-583) 0.690
CDS8 cells count, n/uL 626 (391-1115) 552 (389-902) 824 (445-1392) 0.426
CD4/CD8 ratio 0.53 (0.34-1.09) 0.64 (0.34-1.13) 0.42 (0.31-0.71) 0.333
Positive 36 (68) 25 (74) 11 (58) 0.372
Anti-HCV (%) Negative 14 (26) 8 (24) 6 (32)
Unknown 3 (6) 1(2) 2 (10)
Positive 17 (32) 9 (26) 8 (42) 0.200
HBsAg (%) Negative 33 (62) 24 (71) 9 (47)
Unknown 3 (6) 1(3) 2 (11)
Calendar year HCC diagnosis 2012 (2010-2014) 2012 (2010-2014) 2012 (2008-2015) 0.675
AFP, ng/mL 41.8 (15.1-256) 135.5 (45.3-645) 11.3 (6.9-18.3) <0.0001
AST, TU/L 71 (39-111) 88.5 (43.5-115.5) 56 (31-96) 0.166
ALT, TU/L 67 (31-100) 69 (32-101) 67 (27-87) 0.659
Pseudocholinesterase IU/L 4500 (2.800-6510) 3760 (2570-5010) 5980 (4870-7910) 0.016
Total bilirubin, mg/dL 1.09 (0.80-1.85) 1.29 (0.97-2.32) 1.03 (0.78-1.35) 0.099
A 40 (75) 25 (73) 15 (79) 0.277
Child-Turcotte-Pugh score (%) B 9 (17) 6 (18) 3 (16)
C 4 (8) 3(9) 1(5)
1 18 (34) 9 (26) 9 (47) 0.006
2 6 (11) 1(3) 5 (26)
Nodules number (%) 3 4 (8) 4 (12) 0 (0)
>3 25 (47) 20 (59) 5 (26)
<3 24 (45) 10 (29) 14 (74) 0.004
>3 29 (55) 24 (71) 5 (26)
Maximum tumor size, cm 3.0 (2.2-5.5) 3.0 (2.1-4.0) 2.7 (2.0-8) 0.888
5;35ence of portal vein thrombosis 19 (36) 12 (35) 7 (37) 0.910
Yes 4 (8) 3(9) 1(5) 0.664
Extrahepatic metastasis (%) No 48 (91) 30 (88) 18 (95)
Unknown 1(1) 1(3) 0
0 9 (17) 3 (9) 6 (32) 0.250
A 9 (17) 6 (18) 3 (16)
BCLC stage (%) B 11 (21) 9 (27) 2 (11)
C 11 (21) 7 (21) 4 (21)
D 13 (25) 9 (27) 4 (21)
Curative 18 (34) 8 (24) 10 (53) 0.039
LR 5 3 2
LT 9 5 4
RABL 4 0 4
0
HCC treatment (%) Noncurative 35 (66) 26 (77) 9 (47)
CRE 17 12 5
SOR 10 7 3
BSC 8 7 1

Results are described by median (IQR) or frequency (%). BL : baseline; AFP : alphaphetoprotein; ART : antiretroviral therapy; # : number; HBsAg : hepatitis B
surface antigen; AST :aspartate aminotransferase (normal values <35IU/L); ALT :alanine aminotransferase (normal values <59 IU/L); BCLC: Barcelona
Clinic Liver Cancer; LR : liver resection; LT : liver transplantation; RABL : radiofrequency ablation; CRE : chemo or radioembolization; SOR : sorafenib; BSC:
best supportive care.



in 18 (34%) PLWH, B in 11 (21%), and C/D in 24 (45%)
PLWH. The treatment allocation with regard to BCLC stage
is summarized in Table 2. Eighteen PLWH (34%) received a
curative treatment [9 LT, 5 LR, 4 RABL] and 35 PLWH a
noncurative treatment: 17 CRE, 10 SOR, and 8 BSC.
Nonadherence to the original BCLC treatment recom-
mendation was observed in 28 (52.8%) HCC patients.
Twenty HCC patients received upward treatment stage
migration, while 8 patients received downward treatment
stage migration.

In particular, 6 patients with terminal BCLC stage re-
ceived sorafenib: one patient (CTP stage B) stopped treat-
ment for liver decompensation, 3 patients (2 in CTP B and
one CT P C) discontinued treatment for HCC progression, 1
patient (CTP C) was lost to follow-up, and the remaining 1
patient with CTP C stopped sorafenib for toxicity
(thrombocytopenia).

Overall, median AFP value was 41.8ng/mL (IQR
15.1-256.0), while, according to BCLC stage, median AFP
levels were 24.5 ng/mL (IQR 8.3-174.3) in patients with very
early/early stage, 45.7 ng/mL (19.4-347.7) in patients with
intermediate/advanced stage, and 40.3ng/mL (IQR
27.8-367.9) in patients with terminal stage.

3.2. Baseline AFP Levels. Baseline AFP values >28.8 ng/mL
were deemed the best performing for identifying high-risk
people for death (sensitivity=78%, specificity =57%, see
ROC curves in Figure 1).

The logistic model correctly classified 69.8% of indi-
viduals and the model discrimination was good
(AUROC=0.71 [0.54, 0.83]).

Characteristics of patients according to the estimated BL
AFP cut-oft are summarized in Table 1.

Baseline AFP was >28.8 ng/mL in 34 (64%) PLWH. The
median values of BL AFP were 136 ng/mL (IQR 45-645) in
patients with AFP >28ng/mL and 11.3ng/mL (IQR
6.9-18.3) in those with AFP <28/ng/mL.

The HCC patients with BL AFP >28 ng/mL had more
frequently a multinodular disease with respect to those with
BL AFP <28 ng/mL (P =0.006). Pseudocholinesterase value
was found significantly lower in patients with AFP >28 ng/
mlL, with respect to those with AFP< 28 ng/mL (P =0.016).
Total bilirubin levels were slightly higher in patients with
AFP >28ng/mL, with a trend toward significance
(P=0.09).

The HCC patients with BL AFP >28 ng/mL less fre-
quently received a curative treatment for HCC with respect
to those with AFP <28 ng/mL (24% vs. 53% P =0.039). The
other variables attaining tumor-related factors, hepatic re-
serve, and clinical parameters related to the severity of HIV
infection were similarly distributed in patients with AFP >28
or <28 ng/mL.

Characteristics of patients according to BL AFP <200 ng/
mL, or >200ng/mL, are summarized in Table 3. Fifteen
(28.3%) patients had a BL AFP value >200ng/mL. The
median value of BL AFP was 821 ng/ml (IQR 368-3458)
among patients with BL AFP >200 ng/mL and 28.3 ng/mL
(IQR 11.3-46.0) among patients with BL AFP <200 ng/mL.
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The intrahepatic burden of disease assessed by the
number and size of lesions was similar in patients with
AFP >200 or <200 ng/mL. Patients with AFP >200 ng/mL
had a shorter median follow-up (0.79 years (IQR
0.43-1.1)) compared to those with AFP <200 ng/mL (2.57
years (IQR 0.67-4.95); P=0.008). The presence of ex-
trahepatic metastasis tended to be higher in patients with
AFP >200ng/mL, showing a trend toward significance
(P=0.084).

HCC patients with BL AFP >200 ng/mL less frequently
received a curative treatment with respect to patients with
BL AFP <200 ng/mL (13% vs. 42%, P =0.046). The other
variables were similarly distributed in patients with AFP > or
<200 ng/mL.

3.3. Death Probability. During a median follow-up of 20
months (IQR =8-42), 32 (60.4%) PLWH died. Overall, the
1- and 2-year cumulative probabilities of death were 30.2%
(95% CI 19.4%-45.1%) and 47.4% (95% CI 34.4%-62.3%),
respectively. According to the estimated BL AFP cut-off, 25
(74%) deaths occurred among patients with BL AFP >28 ng/
mL compared to 7 (37%) with BL AFP <28ng/mL
(P=0.008); 12 (80%) deaths occurred among patients with
BL AFP >200ng/mL compared to 20 (53%) with BL AFP
<200 ng/mL (P =0.067).

The probability of death in relation to the BL AFP cut-
offs 0f 28.8 ng/mL and 200 ng/mL is displayed in Figures 2(a)
and 2(b).

Time to death was significantly different between PLWH
with BL AFP <28 and >28 ng/mL (log-rank test: P =0.005).
The 1-year cumulative probability of death was 11.2% (95%
CI 2.9%-37.9%) among PLWH with BL AFP <28.8 ng/mL
and 40.6% (95% CI 25.9%-59.5%) among those with BL AFP
>28.8 ng/mL; at 2 years, the probabilities of death were 23%
(95% CI 9.3%-50.4%) vs. 60.9% (95% CI 44.3%-77.8%)
among individuals with BL AFP <28 and >28ng/mlL,
respectively.

Twelve (80%) deaths occurred among patients with BL
AFP >200ng/mL compared to 20 (53%) with BL AFP
<200 ng/mL (P =0.067).

Time to death was significantly different even when
considering the cut-off of 200 ng/mL for BL AFP (log-rank
test: P=0.0008): the 1-year cumulative probability of death
was 20.0% (95% CI 10.0%-37.4%) vs. 55.0% (95% CI 32.2%—
80.6%), respectively; at 2 years, the estimated probability was
32.2% (95% CI 19.2%-50.6%) vs. 85% (95% CI 62.2%-
97.5%), among people with BL AFP <200 ng/mL or >200 ng/
mL, respectively.

Figure 2(c) shows the cumulative probability of death
according to BCLC stage: the best prognosis was estimated
for patients with very early/early stage, while the worse
prognosis was observed in those with terminal BCLC stage
(log-rank test: P=0.001).

The cumulative probability of death according to the use
of a curative treatment is shown in Figure 2(d): patients who
received a curative treatment had a much more favourable
prognosis than those who received a noncurative treatment
or best supportive care (log-rank test: P <0.0001).
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TaBLE 2: BCLC stage and treatment for hepatocellular carcinoma in PLWH.

BCLC stage LT (n=9) LR (n=5) RABL (n=4) CRE (n=17) SOR (n=10) BSC (n=38) Total (n=>53)
0/A (%) 8 (89) 2 (40) 4 (100) 2 (12) 1 (10) 1(13) 18 (34)
B (%) 0 (0) 2 (40) 0 5(29) 1(10) 3 (37) 11 (21)
C (%) 0 (0) 1 (20) 0 7 (41) 2 (20) 1(13) 11 (21)
D (%) 1(11) 0 (0) 0 3 (18) 6 (60) 3 (37) 13 (24)

BCLC:Barcelona Clinic Liver Cancer; LT : liver transplantation; LR : liver resection; RABL : radiofrequency ablation; CRE : chemo or radioembolization; SOR :
sorafenib; BSC: best supportive care.

ROC Curve of death
100 1 1 1 1

80 -

60 - -

True Positive Rate (Sensitivity) (%)

20 -

10 T T T T
0 20 40 60 80 100

False Positive Rate (1-Specificity) (%)

F1Gure 1: Diagnostic performance and optimal cut-off value of baseline AFP for hepatocellular carcinoma prognosis (death). ROC: receiver
operating characteristics of the curves; AUC:area under the curve; PPV : positive predictive value; NPV : negative predictive value.

TaBLE 3: Characteristics at HCC diagnosis of PLWH in the overall sample and according to baseline alphafetoprotein (cut-off = 200 ng/mL).

BL AFP >200 ng/mL

BL AFP <200 ng/mL

Characteristics Category Overall (n=53) (n=15) (n=38) P value
Age 53 (48-56) 53 (47-55) 53 (50-57) 0.574
Male sex (%) 45 (85) 12 (80) 33 (87) 0.673
Drug users 26 (49) 9 (60) 17 (45) 0.539
Sexual
Risk factor for HIV (%) exposure 11 (21) 3(20) 821
Other/
Unknown 16 (30) 3 (20) 13 (34)
Years of HIV infection 24.2 (16.3-27.2) 26.3 (23.2-27.7) 22.1 (15.8-26.4) 0.124
Years of ART 14.7 (9.5-17.8) 15.7 (10.0-17.9) 13.6 (8.8-16.9) 0.435
CD4 nadir cells count, n/uL 105 (59-229) 81 (36-162) 122 (65-251) 0.142
CD4 cells count, n/uL 392 (222-598) 437 (180-757) 386 (236-548) 0.610
CD8 cells count, n/uL 626 (391-1115) 509 (389-1115) 796 (391-1209) 0.556
CD4/CD8 ratio 0.53 (0.34-1.09) 0.75 (0.35-1.20) 0.49 (0.33-0.88) 0.229
Positive 36 (68) 13 (87) 23 (61) 0.164
Anti-HCV (%) Negative 14 (26) 2 (13) 12 (32)
Unknown 3 (6) 0 3 (8)
Positive 17 (32) 3 (20) 14 (37) 0.203
HBsAg Negative 33 (62) 12 (80) 21 (55)
Unknown 3 (6) 0 3 (8)
Calendar year HCC diagnosis 2012 (2010-2014) 2013 (2010-2015) 2012 (2008-2014) 0.106
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. B BL AFP >200 ng/mL BL AFP <200 ng/mL
Characteristics Category Overall (n=53) (n=15) (n=38) P value
AFP, ng/mL 41.8 (15.1-256) 821 (368-3458) 28.3 (11.3-46.0) <0.0001
AST, TU/L 71 (39-111) 70 (39-93) 72 (34-111) 0.868
ALT, TU/L 67 (31-100) 60 (31-100) 71 (27-100) 0.521
Total bilirubin, mg/dL 1.09 (0.79-1.85) 1.34 (0.99-2.72) 1.04 (0.78-1.75) 0.157

A 40 (75) 12 (80) 28 (74) 0.317
Child-Turcotte-Pugh score B 9 (17) 1(7) 8 (21)
C 4 (8) 2 (13) 2 (5)
0.898
1 18 (34) 5 (33) 13 (34)
2 6 (11) 1(7) 5 (13)
3 4 (8) 1(7) 3(8)
0,
Nodules number (%) >3 25 (47) 8 (53) 17 (45)
<3 24 (45) 6 (40) 18 (47)
>3 29 (55) 9 (60) 20 (53)
Maximum tumor size (cm) 3.0 (2.0-5.5) 3.0 (2.1-3.4) 2.7 (2.0-7) 0.464
foze)sence of portal vein thrombosis 19 (36) 6 (40) 13 (34) 0.692
Yes 4 (8) 3 (20) 1(3) 0.084
Extrahepatic metastasis (%) No 48 (91) 12 (80) 36 (95)
Unknown 1(1) 0 1(3)
0 9 (17) 2 (13) 7 (18) 0.948
A 9 (17) 2 (13) 7 (18)
BCLC stage (%) B 11 (21) 3 (20) 8 (21)
C 11 (21) 4 (27) 7 (18)
D 13 (25) 4 (27) 9 (24)
Curative 18 (34) 2 (13) 16 (42)
LR 5 1 4 0.046
LT 9 1 8
RABL 4 0 4
0,
HCC treatment (%) Non curative 35 (66) 13 (87) 22 (58)
CRE 17 6 11
SOR 10 3 7
BSC 8 4 4

Results are described by median (IQR) or frequency (%). BL: baseline; AFP : alphafetoprotein; ART : antiretroviral therapy; #n: number; HBsAg : hepatitis B
surface antigen; AST :aspartate aminotransferase (normal values <35IU/L); ALT :alanine aminotransferase (normal values <59 IU/L); BCLC: Barcelona
clinic liver cancer; LR : liver resection; LT : liver transplantation; RABL : radiofrequency ablation; CRE : chemo or radioembolization; SOR: sorafenib; BSC:

best supportive care.

By multivariable analyses, in the model 1, BL AFP at the
optimal cut-off of 28 ng/mL was a prominent factor asso-
ciated with death (Table 4). The hazard ratio for death was
7.05, 95% CI 1.94-25.71, P=0.003 with BL AFP >28.8 as
compared with BL AFP <28.8. Other predictive factors were
HBV coinfection and type of HCC treatment (curative vs.
noncurative (Table 4)).

In the model 2, BL AFP at value >200 ng/mL was as-
sociated with death; the hazard ratio was 3.14 95% CI
1.11-8.88, P =0.031. One other predictive factor was the type
of HCC treatment (Table 4).

4, Discussion

The prognostic significance of AFP has been established in HCC
patients with varied risk magnitudes depending on the defined
AFP cut-offs [9-11]. However, in the majority of these reports,

AFP levels have been incorporated into prognostic score system,
rather than considered as a single prognostic marker.

One study performed in HIV-1-negative patients
showed that AFP value higher 10 ng/mL was associated with
poor survival in HCC patients after liver resection [12].

The study by Toader et al. [13] showed a correlation
between tumor size, as well as number of nodules, portal
thrombosis, and elevated AFP protein (>200ng/mL).
However, this study did not investigate the significance of
AFP levels as possible prognostic factor for survival in pa-
tients with HCC.

One other study performed in HIV-negative patients
[14] showed that AFP> 400 ng/mL is a reliable tool in the
prognosis of HCC patients: HCC patients with a AFP
concentration >400 ng/mL tend to have greater tumour size,
massive or diffuse types, portal vein thrombosis, and a lower
median survival rate.
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FI1GURE 2: Cumulative probability of death in HIV-1 patients with hepatocellular carcinoma according to baseline AFP (at the best cut-off of
28.8 ng/mL, panel (a) or at 200 ng/mL, panel (b)); BCLC stage (panel (c); very early/early stage; intermediate/advanced stage; terminal stage)

and type of HCC treatment (panel (d); curative vs. noncurative).

In the report by Duvoux et al. [15], the AFP level at
listing was an independent predictor of post-transplantation
survival for HCC in HIV-uninfected patients.

A recent study [16] evaluating the impact of HIV in-
fection on HCC outcome showed that HIV-1-infected pa-
tients with high AFP values had a 18% greater risk of death
and that functional reserve assessed by CTP class (A vs. C).
was associated with poor survival.

To the best of our knowledge, this is the first study
showing that AFP levels at a well-defined cut-off is an in-
dependent risk factor for death among PLWH with HCC.

Since the AFP cut-off predictive of survival was lower
than those reported in previous studies performed in HIV-
negative patients [10, 14, 17], we could hypothesize that
HCC arised in the concomitant HIV infection could be
biologically different from other aetiologies. In this regard,
we found that patients with AFP >28.8 ng/mL had more
frequently a multinodular disease with respect to those with
AFP <28 ng/mL, whereas using the cut-off of 200 ng/mL, we

did not find an association with the presence of multinodular
disease in our group of PLWH (see Tables 1 and 2).

A number of studies investigating the clinical signifi-
cance of AFP in HCC [12, 18, 19] showed that AFP is a key
molecule involved in proliferation, angiogenesis, and apo-
ptosis. Additionally, it seems to elicit the escape of carci-
noma cells from the immune surveillance. Since HIV-1
induces “per se” immune dysregulation, AFP could nega-
tively impact the clinical outcome of HCC in HIV-1-infected
patients at lower levels, with respect to those detected in the
HIV-negative counterpart.

One other explanation for this our finding, is that the low
cut-off value for AFP we found associated with HCC
prognosis, reflects a trend for early detection of HCC. The
cut-off value of 28.8 ng/mL was obtained in a group of HCC
patients where 34% of subjects received a curative treatment.
Notably, the treatment allocation (curative vs. non curative)
was associated in the multivariate analysis with the risk of
death and 47.4% of patients with AFP <28.8 ng/mL had
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TaBLE 4: Predictors of death by multivariable Cox proportional-hazards models stratified on two different cut-off (ROC cut-off of 28.8 ng/

mL (model 1) and 200 ng/mL (model 2)).

Model 1(N patients=45) Model 2 (N patients=45)

Characteristics at HCC diagnosis Category
aHR (95% CI) P value aHR (95% CI) P value
Age Per 3-years older 0.73 (0.51-1.04) 0.081 0.76 (0.56-1.03) 0.079
Sex Female vs. male 1.05 (0.27-4.08) 0.946 1.14 (0.33-3.90) 0.837
Anti-HCV Yes vs. no 3.67 (0.62-21.85) 0.153 2.32(0.39-13.82) 0.357
HBsAg Yes vs. no 8.57 (1.47-50.08) 0.017 4.89(0.92-25.98) 0.062
Years of ART Per 1-year longer 1.23 (0.88-1.72) 0.216 1.28 (0.94-1.75) 0.121
Calendar year of HCC diagnosis Per 1-more recent year 0.92 (0.48-1.76) 0.798 0.85 (0.47-1.52) 0.579
Intermediate/advanced vs. very early/early
BCLC stage stage 1.26 (0.28-5.76) 0.767 0.86 (0.22-3.35)  0.827
Terminal vs. very early/early stage 2.38(0.39-14.38) 0.345 1.08 (0.22-5.22)  0.929
Number of nodules >3 vs. <3 1.00 (0.36-2.75) 0.992 1.10 (0.39-3.13) 0.860
>28.8 vs <28.2 7.05 (1.94-25.71)  0.003 — —
AFP levels (ng/mL) >200 vs <200 — —  314(1.11-8.88) 0.031
CD4+ cell count (number/uL) Per 100-cells/uL higher 0.91 (0.75-1.11)  0.341  0.97 (0.80-1.17)  0.740
HIV-RNA (copies/mL) >50 vs <50 0.52 (0.13-2.10) 0.361 1.48 (0.43-5.05) 0.531
HCC treatment Curative vs. noncurative 0.08 (0.02-0.40) 0.002  0.06 (0.01-0.29) 0.0004

N:number; HCC: hepatocellular carcinoma; aHR, adjusted hazard ratio; 95% CI, 95% confidence interval; ART :antiretroviral therapy; AIC, Akaike
information criteria; HBsAg: hepatitis B surface antigen; BCLC: Barcelona Clinic Liver Cancer; AFP : alpha-phetoprotein.

BCLC 0/A, while 26.5% of patients with AFP >28.8 ng/mL
had BCLC 0/A. Altogether, these our findings suggest that a
number of patients with AFP <28.8 ng/mL may have HCC at
early stage.

We showed that HBV infection but not HCV was asso-
ciated with worse survival, while none of the parameters in-
dicative of the severity of HIV disease (CD4 T cells nadir, CD4
T cells count, and HIV-RNA load) was revealed as predictors of
poor survival, probably as a consequence of good HIV control
in our group of patients. The finding of a negative effect of HBV
infection on survival in our series of PLWH with HCC is in line
with previous reports [20, 21] indicating that HIV/HBV
coinfection seems to accelerate the progression of liver diseases
with respect to HBV monoinfection, leading to increased risk
of cirrhosis and possibly liver cancer.

In our group of PLWH, the survival during a median
follow-up of 20 months was 60.4%.

Overall, the 1- and 2-year cumulative probabilities of
death were 30.2% and 47.4%, respectively.

Although we did not compare PLWH with a group of
PNLWH, we showed that the survival in PLWH is similar to
that of HIV-negative individuals, [22-24] when they receive
appropriate anticancer treatment.

Studies comparing groups matched for HIV-1 status
reported a significantly shorter survival in HIV-1-infected
patients with respect to HIV-1-negative patients. In the
report by Puoti et al. [25], 60% of the HIV-positive patients
did not receive anticancer treatment, and the majority of
their patients had multinodular or infiltrating HCC. More
recently, Pinato et al. [16] investigated the impact of HIV
seropositivity on HCC outcome, and showed that HIV
adversely influences the clinical behaviour of HCC. The
median survival was 2.2 months in PLWH. In contrast, we
showed that after 20 months, 60.4% of HCC patients were
alive. We had 45.3% of HIV-1 positive patients with in-
termediate-advanced stage of HCC according to BCLC
classification, while in the study by Pinato et al. 85.6% of

HIV-1-infected patients had intermediate-advanced HCC
stage.

Therefore, the different characteristics of patients as well
as clinical end point between our study and that by Pinato
are likely responsible for the discrepancy in the survival rate.

In the study by Merchante et al., [26] 1- and 3-year
survival was 50% and 31% in PLWH and 69% and 34% in
those without HIV (P=0.16) with 33% of HIV-infected
patients showing BCLC = 0/A vs. 56% of HIV uninfected. In
our group of PLWH, we found a higher cumulative prob-
ability of survival at one year (68%) with a similar prevalence
of BCLC =0/A (34%).

Brau et al. [27] showed similar survival in patients living
(6.9 months) with HIV or not (7.5 months, P =0.44) with
BCLC stages C or D present in 50% of HIV-positive and in
58.4% of HIV-negative patients. Median survival was also no
different between HIV-positive and HIV-negative subjects
when separating those who did receive potentially curative
therapy (17 vs. 22 months, P =0.14) and those who did not
(5.5 vs. 4.4 months, P=0.98).

Interestingly, the multicentre study by Berretta et al,,
[28] which retrospectively evaluated survival of 97 HIV-1-
positive and 338 HIV-1-negative HCC patients, revealed
worse prognosis in HIV-1-infected patients including those
who had or not treatment for HCC, with respect to the
counterpart of HIV-uninfected patients. The median sur-
vival in their HIV-positive patients was 35 months, which is
a longer period with respect to that we found in the present
study. However, the report by Berretta et al. [28] included a
higher number of patients with curative treatment (44.9%)
with respect to those in our study (34%). Additionally, we
had a higher number of patients with advanced-terminal
BCLC stage comparing our groups of patients (45.3%) with
those (33.6%) in the study by Berretta et al. [28].

So, the different characteristics of study population,
regarding BCLC stage and treatment allocation, may be
responsible for discrepancy in survival.
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Nonadherence to the original BCLC guidelines [29, 30] is
common in real-world practice. In this regard, a subset of
BCLC intermediate and advanced-stage patients underwent
a more aggressive treatment than what were recommended
by the BCLC system. In particular, 7 patients in BCLC stage
C and 3 in BCLC stage D received CRE, 6 patients in stage D
were treated with sorafenib, and one HIV/HBV-coinfected
patient in BCLC stage D and CTP C was transplanted in year
2012 and is still alive.

Although most current guidelines recommend sorafenib
for CTP A patients, in real-world practice also CTP B pa-
tients are frequently treated with sorafenib. In this regard, a
recent report investigating the benefit of sorafenib in pa-
tients with HCC and CTP B cirrhosis [31] suggested that
treatment with sorafenib should be considered in a selected
subset of CTP B population.

Only one previous study on sorafenib treatment in
PLWH ([32] evaluated also patients with CTP C, showing
liver decompensation during treatment in 100% of patients
with CTP C.

In the present study, of 6 patients with BCLC stage D
who received sorafenib, 3 were on CTP B and 3 on CTP C:
only one of these 6 patients stopped treatment for
decompensated cirrhosis.

Therefore, our findings suggested that HIV-positive
patients with HCC could be treated with a more aggressive
approach with respect to that proposed by the BCLC staging
algorithm.

Notably, the median survival in our patients under
noncurative treatment was 12.8 months (see Figure 2). This
our result is similar to that reported in other studies on HIV-
infected patients with noncurative treatment [25, 27].

Our study acknowledges a number of limitations. First,
this study design is retrospective, which might be associated
with misclassification or information bias; although data
collection was not specifically planned for this study, the
CSLHIV Cohort database prospectively collects many
detailed information on all the individuals followed in our
centre, so that we are confident that such biases are limited
and our data are reliable. Second, as the study was con-
ducted in a single centre, the generalizability of our findings
may be limited; however, a single-centre study is more
homogeneous with respect to multicohort studies in term
of access to care, availability, and adherence to surveillance
programms, anticancer treatment, and quality of palliative
care support after HCC diagnosis. Third, although AFP
levels seem to affect survival, the study might not be suf-
ficiently powered for this outcome due to the small sample
size.

Another limitation relies on the lack of a control group;
we tried to overcome this limitation by comparing our
outcomes with historical studies on PLWH or on HIV-1-
negative individuals with similar or different characteristics.

In conclusion, we showed that AFP levels at a precise
cut-off at HCC diagnosis are predictive of subsequent
mortality in PLWH. Other related factors were viral aeti-
ology (HBV) found at the basis of HCC, as well as the type of
HCC treatment, but not parameters related to the severity of
HIV infection.

Testing for AFP at HCC diagnosis is inexpensive, widely
available, easily interpretable, and may help to clarify
prognosis. We believe that it could be of clinical utility to
incorporate AFP levels at a precise cut-off in a staging system
including also aetiology at the time of HCC diagnosis and
that such system could be relevant for the management of
patients with HIV-associated HCC.

Future studies on a larger group of PLWH with HCC are
needed to better validate our conclusions.
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