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Abstract

Background & Aims—Liver-related complications such as hepatocellular carcinoma (HCC) are 

a major cause of morbidity and mortality in individuals infected with HIV, particularly among 

those also infected with hepatitis B or hepatitis C viruses. There is a lack of consensus regarding 

the clinical presentation, treatment options, and outcomes in HIV-infected patients with HCC. We 

compared the clinical presentation, treatment, and survival of patients with HCC, with and without 

HIV infection.

Methods—We conducted a retrospective cohort study of cirrhotic patients diagnosed with HCC 

at a large safety net hospital between January 2005 and December 2010. Patients without known 

HIV serologic status were excluded. Demographic features, tumor characteristics, treatment 

regimens, and survival were compared between patients (n=26) with and without HIV infection 

(n=164). Survival curves were generated using Kaplan-Meier plots and compared using the log 

rank test.

Results—A higher percentage of HIV-infected patients presented with compensated liver disease 

(Child-Turcotte-Pugh stage A) than those without HIV infection (62% vs 32%; P=.01), as well 

with early-stage tumors (Barcelona Clinic Liver Cancer stage A: 39% vs 17%; P =.04 and Okuda 

stage I: 50% vs 21%; P<.01). HIV-infected patients were more likely to be cured of HCC than 
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uninfected patients (27% vs 4%; P=.01), but median overall survival times were similar between 

groups (9.6 months vs 5.2 months; P=0.85). The 1-year rates of survival for HIV-infected and 

uninfected patients were 40% and 38%, respectively.

Conclusions—HIV-infected patients present with earlier-stage HCC and more preserved liver 

function than uninfected patients, resulting in more curative treatment options. Despite this 

difference, overall survival was similar between patients with HCC with and without HIV 

infection.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most common cancer worldwide and is 

responsible for more than 500,000 deaths annually. (1) The incidence and mortality of HCC 

have increased three-fold over the past two decades, and it is the fastest growing cause of 

cancer-related deaths in the United States. (2)

Since the widespread availability of highly active antiretroviral therapy (HAART) in 1996, 

more than 60% of deaths in HIV-infected patients are from causes other than HIV/AIDS. (5) 

Given that HIV-infected patients are now living longer and the high prevalence of co-

infection with either hepatitis B virus (HBV) and/or hepatitis C virus (HCV), it is not 

surprising that sequela of chronic liver disease is an increasing factor of morbidity and 

mortality. (4,6) The risk for HCC is seven-fold higher in HIV-infected than in HIV-

uninfected patients and is increasing in incidence. (3) The updated French Mortalite 2005 

study demonstrated that the incidence of HCC-related deaths in HIV-infected patients 

increased from 15% in 2000 to 25% in 2005 with underlying HCV co-infection in the 

majority of deaths. (3)

Early reports comparing presentation, treatment and outcome parameters in HCC patients 

with known HIV serostatus suggested that HIV-infected and -uninfected patients have a 

similar stage of tumor presentation and median survival, but HIV-infected patients present at 

a younger age with a higher incidence of HBV co-infection. (7–9) More recent reports have 

suggested that HIV-infected patients fare worse than their HIV-uninfected counterparts 

despite presenting with less advanced tumors and receiving similar rates of potentially 

curative treatment. (10) Due to the relative paucity of HCC cases with HIV-infection, prior 

reports have relied on multi-center collaborations between academic centers, and have 

primarily only included patients with well-controlled HIV infection; furthermore, these 

cohorts have lacked socioeconomic, racial and ethnic diversity. The conflicting reports 

between these studies have led to a lack of clear understanding regarding the presentation, 

treatment options and outcomes in HCC patients with HIV-infection. The purpose of this 

study was to better characterize and compare the features of HIV-infected with HIV-

uninfected patients with HCC at a single institution with detailed information on rates of 

screening, clinical presentation, treatment modalities and outcome.
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Materials and Methods

Study Population

Using a prospectively maintained HCC database at Parkland Memorial Health and Hospital 

System (PHHS) at UT Southwestern Medical Center, all patients with known HIV serology 

and HCC diagnosed between January 2005 and December 2010 were identified. As the 

safety-net hospital system for Dallas County, Texas, Parkland serves a large population of 

patients with cirrhosis and cares for approximately 50% of HCC patients in the area.

HCC diagnosis was based on American Association for the Study of Liver Disease 

(AASLD) criteria. (11) Any patients without imaging studies were excluded given that 

tumor characteristics could not be adequately determined. We also excluded patients who 

had a liver mass without characteristic imaging (arterial enhancement with delayed washout) 

or histologic confirmation. The Institutional Review Board of the UT Southwestern Medical 

Center approved this study.

Data Collection

A retrospective review of each patient’s medical record was performed to obtain patient 

demographics, clinical history, laboratory data, and imaging results. Clinical history of 

interest included HIV, HCV and HBV serostatus, alfa-fetoprotein (AFP), alcohol abuse 

(defined as intake >60 g/day for males and >40 g/day for females), treatment delivery, and 

long-term outcome. Insurance status at HCC diagnosis was determined and categorized as 

Medicare, Medicaid, Parkland health plus, private insurance, or no insurance. Parkland 

health plus insurance is a payment program for Dallas County residents based on income 

and family size that subsidizes medical care. Laboratory data included total bilirubin, 

aspartate aminotransferase (AST), alanine aminotransferase (ALT), albumin, platelet count, 

and international normalized ratio (INR). Tumor characteristics of interest included the 

number of lesions, maximum tumor diameter, lymph node involvement, portal vein 

invasion, presence of extrahepatic metastases, and stage of the tumor at diagnosis. The 

Barcelona Clinic Liver Cancer (BCLC) and Okuda systems were used for tumor staging. 

(11,12)

Screening for HCC was based on the 2005 AASLD guidelines that pertained to the time 

period of the study, which recommended screening every 6–12 months. (11) A patient was 

considered to have received HCC screening if an ultrasound of the abdomen was done in the 

12-month period prior to HCC diagnosis. Treatment for HCC was considered curative if it 

consisted of local ablative techniques (radiofrequency ablation (RFA) or ethanol injection), 

surgical resection, or liver transplantation. Treatment was considered locoregional if it 

consisted of any embolization techniques, including bland embolization, transarterial 

chemoembolization (TACE) or drug-eluting bead embolization, or stereotactic body 

radiation. Treatment was considered systemic if chemotherapy was given. Patients given no 

treatment were treated with best supportive care. If patients received multiple treatments, 

they were classified as having received the most curative therapy. For example if a patient 

received TACE prior to liver transplantation, they were classified as having liver 

transplantation, i.e. a curative treatment.
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Statistical Analysis

Fisher exact and Chi-square tests were used to analyze differences between the two groups 

of patients. Survival analysis was performed by the Kaplan-Meier method with log rank 

univariate analysis. All variables significant in the univariate analysis (log rank p<0.05) 

were placed in the multivariate model. The hazard ratios and p values for the multivariate 

model were obtained using Cox proportional hazard regression. All tests were two-sided and 

performed at the 5% significance level. Statistical analysis was performed using the SPSS 

statistical software package (Version 17.0 for Macintosh, SPSS Inc, Chicago, IL).

Results

Patient Characteristics

A total of 190 patients with known HIV serostatus and a diagnosis of HCC between January 

2005 and December 2010 were identified (Table 1). Twenty-six patients had a positive HIV 

immunofluorescent assay (IFA) with subsequent confirmatory testing, and 164 patients had 

negative HIV testing by IFA. Seventeen of 26 (73%) HIV-infected patients were on 

HAART in the year prior to HCC diagnosis, and 15 of the 22 (68%) patients with recorded 

CD4 counts had CD4 counts ≥ 200/mm3 at the time of HCC diagnosis. Seven (32%) of the 

22 patients had HIV RNA levels < 50 copies/ml at time of HCC diagnosis.

HIV-infected patients had a lower body mass index (BMI) than HIV-uninfected patients 

(p=0.01) but had a similar age at presentation and gender composition. They were also more 

likely to be classified as non-Hispanic compared to their HIV-uninfected counterparts (93% 

vs. 63%, p=0.02). HIV-infected patients also had a higher number of visits to a primary care 

physician in the two years prior to HCC diagnosis (median 6 (range, 0–22) vs. 1 (range, 0–

39), p=0.02).

In both HIV-infected and –uninfected patients, chronic HCV infection, either alone or with 

associated heavy alcohol use, was the main etiology of chronic liver disease. HCV 

genotypes were available in 8 of the 14 HIV-infected patients with concomitant HCV 

infection. Genotype 1 was seen in 7 patients and genotype 4 in 1 patient. HCV genotype 

information was available in 47 of the 164 HIV-uninfected patients with HCV infection with 

the following distribution: genotype 1, 77%; genotype 2, 15%; genotype 3, 4%; and 

genotype 4, 4%. HBV infection, either alone or in conjunction with heavy alcohol use, was 

present in 43% of HIV-infected patients, compared to only 6% in HIV-uninfected patients 

(p<0.01). Serum HBV DNA was known in 9 of the 11 HIV-infected patients with HBV 

infection. 6 of the 9 had undetectable serum HBV DNA levels. Only one of the 11 patients 

had none delta antigen status.

All patients had underlying cirrhosis, except two – one in the HIV-infected group and one in 

the HIV-uninfected group. HIV-infected patients had more preserved liver function, 

demonstrated by 62% of patients presenting with CTP A cirrhosis compared to only 32% in 

the HIV-uninfected group (p=0.01). There were no diferences in patient performance status 

(p=0.18) or the presence of symptoms at presentation (p=0.35).
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Clinical Presentation

Table 2 demonstrates the differences in HCC tumor presentation associated with HIV 

serostatus. HIV-infected patients had more screening ultrasounds in the year prior to HCC 

diagnosis (31% vs. 17%, p=0.01). HIV-infected patients presented more frequently with 

solitary tumors (65% vs. 40%, p=0.02) and small tumor size (median size 2.6 cm vs. 4.6 cm, 

p=0.02) compared to HIV-uninfected patients. They also presented with tumors at an earlier 

stage, with 39% of HIV-infected patients presenting at BCLC stage A compared to only 

17% of the HIV-uninfected patients (p=0.04). Interestingly, despite an earlier stage of 

presentation, HIV-infected patients had a significantly higher level of serum alfa-fetoprotein 

than HIV-uninfected patients, with median levels of 325 ng/mL (4–191, 200) and 95 ng/mL 

(1–910, 900), respectively (p<0.01).

Treatment Modalities

The most common treatment modality in both HIV-infected and –uninfected patients was 

best supportive care (Table 3). HIV-infected patients were more likely to receive curative 

treatment compared to HIV-uninfected patients (27% vs. 7%, p=0.01), with surgical 

resection being the most common curative therapy in both groups. There was no difference 

in the number of patients receiving locoregional treatment or systemic chemotherapy by 

HIV serostatus; however, HIV-uninfected patients who were treated with TACE underwent 

more sessions than the HIV-infected patients (median number of TACE sessions 2 vs. 1, 

respectively, p=0.03).

Clinical Outcomes and Predictors of Survival

Table 4 demonstrates the clinicopathological variables associated with outcome following 

HCC presentation. On multivariate analysis, age ≤ 60 years, absence of symptoms at 

presentation, CTP status, and curative treatment were independently associated with better 

overall survival.

HIV serostatus was not associated with survival (Figure 1). HIV-infected patients had a 

median survival of 9.6 months compared to 5.2 months in HIV-uninfected patients (p=0.85). 

One-year overall survival rates following HCC diagnosis were 46% in HIV-infected patients 

and 38% in HIV-uninfected patients. Eight of the 26 (31%) HIV-infected patients and 52 of 

the 164 (32%) are still alive, with a median follow-up of 12 months and 20 months for the 

surviving patients, respectively. Most deaths were liver-related, including all 14 of the HIV-

infected patients with known causes of death. Stratifying by underlying etiology of liver 

disease, there was no difference in median survival by HIV serostatus in those with 

underlying HCV infection (8.6 vs. 4.9 months respectively, p=0.88) or HBV infection (5.9 

vs. 3.1 months respectively, p=0.32).

There was no difference in survival by HIV serostatus when comparing patients undergoing 

curative treatment (median survival not reached in either group; 90% vs. 86% one-year 

survival, p=0.32), systemic therapy (median survival 5.9 months vs. 6.3 months, p=0.64) or 

best supportive care (median survival 4.2 months vs. 2.3 months, p=0.83). However, HIV-

uninfected patients had a longer median survival following TACE than HIV-infected 

patients (25.8 months vs. 12.5 months, p=0.04).
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Median survival was not different between HIV-infected and –uninfected patients when 

stratified by race/ethnicity, gender, BCLC, tumor staging, or CTP class. However, HIV-

infected patients who had a CD4 cell count ≥ 200/mm3 (n=15) at HCC presentation had a 

significantly longer survival than those patients with CD4 count < 200 (n=7) (18.9 months 

vs. 4.2 months respectively, p=0.03). HIV RNA counts, including HIV RNA suppression 

rates, and HAART use were not associated with longer survival (data not shown).

Discussion

Despite an increasing number of HIV-infected patients developing HCC from chronic liver 

disease, the natural history of HCC in this cohort has not been fully delineated. To our 

knowledge, the current study represents the largest single institution experience with HCC 

patients and HIV co-infection. Previous studies have been small, retrospective studies 

drawing patients from multiple tertiary care academic centers with the inherent biases of 

collaborative group efforts with respect to patient selection and available treatment options. 

(6–10, 13–16)

While previous studies suggested that HIV-infected patients were likely to be younger than 

their uninfected counterparts, we found HIV-infected patients were of a similar age and 

gender compared to the HIV-uninfected cohort. In prior studies, the median age of the 

uninfected cohort was older than 65 years, compared to a median age of 56 years in our 

current study. (7,10,16) The discrepency between our study and prior studies is most likely a 

result of the study setting, from which the patients were drawn. Previous studies included 

patients from tertiary referal centers while the current study was from a safety net hospital. 

All of the patients in our study come from a similar socioeconomic background and thus 

were likely to have similar exposure to risk.

In the only other published report examining race/ethnicity as a demographic variable, Brau 

et al. demonstrated that HCC in HIV-infected patients occurred predominantly in a black 

population with no difference by HIV serostatus within Hispanic patients. (7) This 

contradicts our study, where we found that only 8% of the HIV-infected group were 

Hispanic compared to 32% in the HIV-uninfected cohort. The lack of HIV-seropositivity in 

the Hispanic group is undoubtedly related to the underlying cause of chronic liver 

dysfunction, as Hispanics account for nearly 18% of all newly diagnosed cases of HIV in the 

United States and at PHHS. (17) In the current study, 19 of the 54 (35%) Hispanic patients 

had a non-viral hepatitis etiology of chronic liver dysfunction, compared to 2.2% and 2.4% 

in whites and blacks, respectively.

We found that HIV-infected patients presented with a higher degree of preserved liver 

function and earlier tumor stage than their HIV-uninfected counterparts. This is in 

agreement with previous publications reporting on liver function and/or tumor staging. 

(7,10) Presentation with earlier tumor stage and more preserved liver function in our study is 

most likely related to more primary care physician visits and increased screening rates in the 

HIV-infected population than seen in the HIV-uninfected cohort. More frequent clinic visits 

has been associated wtih higher HCC screening rates, which likely leads to earlier detection 

and tumor stage. (18) Furthermore, some HIV providers in our center have hepatology 
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subspecialty training, which has also been associated with higher HCC screening rates 

(19,20). In our cohort, HIV-infected patients were nearly twice as likely to have received a 

screening ultrasound in the year prior to their HCC diagnosis compared to HIV-uninfected 

patients. This finding differs from prior studies where HIV-infected patients were less likely 

to undergo screening for HCC; however this is likely related to these studies being 

conducted in tertiary care centers where most HIV-uninfected patients with cirrhosis are 

followed by subspecialists (7,10). Accordingtly HCC screening rates in these studies are 

substantialy higher than the 18% pooled screening rate among cirrhotic patients found in a 

recent meta analysis. (18)

Despite HIV-infected patients presenting with earlier stage tumors, preserved liver function 

and increased screening rates, there was no significant difference in overall survival 

compared to HIV-uninfected patients. Although it should be noted that there was a trend 

toward better survival among HIV-infected patients (median survival 9.6 vs 5.2 months), 

this was likely related to better preserved liver function and earlier tumor stage at diagnosis. 

This finding is in agreement with the report by Brau et al who compared 63 HIV-infected 

patients with 226 HIV-uninfected patients over the course of 14 years from 10 different 

centers from North America with a similar patient composition with the current study. (7) 

The median survival in their HIV-infected cohort (6.9 months) was similar to that seen in 

our study (9.6 months).

However, two series from Italy demonstrated that HIV-infected patients have a worse 

survival outcome than HIV-uninfected patients. (9,10,16) In the series from Puoti et al, HIV-

infected patients had a median survival of 6 months but HIV-uninfected patients had a 

median survival of nearly 18 months. (9) One possible explanation for the difference in 

survival between our study and Puoti et al is HIV-uninfected cohort patients presented with 

more preserved liver function (42% vs. 32% CTP class A) and earlier tumor stage (5% vs. 

21% with distant metastases) in our cohort.

A recent study from Berretta et al. also demonstrated that HIV-infected patients (35 months) 

have a worse survival outcome than HIV-uninfected patients (59 months). (10) The survival 

times in both cohorts are dramatically longer than seen in our series or other published series 

of HCC patients,which can possibly be explained by the high rate of screening seen in their 

study. Over 70% of all patients regardless of HIV serostatus underwent screening US at 6 

month intervals prior to HCC diagnosis. The rate of screening is higher than any other 

published series in a Western center and resulted in a cohorts of patients that received some 

form of therapy in 86% percent of cases compared to less than 50% of patients in our study. 

In the study from Berretta et al, the collaborating centers were all university-based medical 

facilities unlike the current study and other studies from Western centers where the majority 

of patients are drawn from safety-net hospitals. (7,10) This undoubtedly led to higher 

screening rates and may have influenced treatment decisions and ultimately outcome. 

Another potential explanation for the discrepency is that we included all patients that 

presented with HCC, including those who succumbed to their disease in the first few months 

after diagnosis. Berretta et al only included patients with at least 3 months of follow-up time, 

leading to a potential selection bias. (10) In our institution, a high percentage of patients are 

unaware of their chronic liver disease and oftentimes presented at a late stage of disease. 
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Inclusion of patients presenting at late tumor stages, and more importantly less preserved 

underlying liver function, undoubtedly skews the overall survival outcomes but 

unfortunately represents the reality of HCC in HIV-infected patients.

The retrospective nature and accrual of patients from a single insitution, safety-net hospital 

system were a limititation to our study as a potential bias from a single institution treatment 

philosophy exists. Similar to other retrospective studies the time from diagnosis of chronic 

liver disease to HCC was not easily obtained due to the vast majority of patients being 

unaware of their chronic disease with HCC presenting as the first manifestation. Similarly, 

we were unable to determine cause of death for all patients given the retropsective nature of 

this study and resultant missing data. The strengths of the current study lie in the racial and 

ethnic diversity seen in our patient population which differs from previous studies.

Summary

In summary, our series demonstrates that HCC patients who are HIV-infected have a similar 

outcome as HIV-uninfected patients despite presenting at an earlier tumor stage, having 

more preserved liver function, and undergoing higher rates of curative treatment. The vast 

majority of HCC patients, regardless of HIV serostatus, present with advanced stage disease 

and lack curative treatment options. These findings should be considered in implementing 

HCC surveillance programs in high-risk patients, including those with HIV infection.
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Figure 1. 
Kaplan-Meier estimated overall survival curves of HCC patients by HIV-infected 

(--------------) and HIV-uninfected (------------) serology.
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Table 1

Differences in Patient Characteristics by HIV Serostatus

Variables
HIV Positive
n=26

HIV Negative
n=164 p value

Gender

  Male 23 (89%) 134 (82%) 0.40

  Female 3 (19) 30 (18)

Age (years) at diagnosis (mean) 55.4 +/− 9.5 56.0 +/−7.6 0.73

Body Mass Index at diagnosis (kg/m2) 22.3 +/−4.8 26.1 +/−6.2 0.01

Race/Ethnicity

  White 10 (39) 34 (21) 0.02

  Black 14 (54) 68 (42)

  Hispanic 2 (8) 52 (32)

  Asian 0 10 (6)

Insurance Status

  Medicare 11 (42) 29 (18) 0.01

  Medicaid 1 (4) 26 (16)

  Parkland health plus 12 (46) 69 (42)

  Private 2 (8) 12 (7)

  None 0 (0) 28 (17)

Etiology of chronic liver disease

  Hepatitis C Alone 7 (26) 32 (20) <0.01

  Hepatitis B Alone 8 (31) 5 (3)

  Alcohol Alone 1 (4) 16 (10)

  Hepatitis C and Alcohol 7 (27) 92 (56)

  Hepatitis B and Alcohol 3 (12) 5 (3)

  Non-alcoholic steatohepatitis 0 7 (4)

  Other/Unknown 0 7 (4)

Symptoms at diagnosis

  Yes 13 (50) 98 (60) 0.35

ECOG functional status

  0–1 21 (81) 138 (84) 0.18

  ≥2 5 (19) 26 (16)

Total serum bilirubin (mg/dl) (median) 0.9 (0.2–6.5) 1.4 (0.2–37) 0.01

Serum albumin (g/dl) (median) 3.4 (2.0–4.7) 2.9 (1.3–4.6) 0.03

Serum platelets (k/ul) (median) 137 (17–426) 121 (6–569) 0.41

Serum AST (u/l) (median) 139 (17–422) 132 (6–1089) 0.52

Serum ALT (u/l) (median) 46 (15–245) 56 (11–601) 0.51

MELD (median) 10 (6–43) 10 (6–43) 0.12

Child-Pugh-Turcotte

  A 16 (62) 52 (32) 0.01

  B 7 (27) 67 (41)

  C 3 (12) 45 (27)
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Variables
HIV Positive
n=26

HIV Negative
n=164 p value

HIV RNA (copies/ml) (median) 400 (48–34,200)

CD 4+ cells (per mm3) (median) 247 (17–813)

HAART therapy (Yes/No) 19/26

Visits within 2 years of HCC diagnosis

  Primary care physician (median) 6 (0–22) 1 (0–39) 0.02

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2016 February 05.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yopp et al. Page 13

Table 2

Differences in Tumor Characteristics by HIV Serostatus

Variables
HIV Positive
n=26

HIV Negative
n=164 p value

Number of tumors

  Solitary 17 (65%) 66 (40%) 0.02

  Multiple 9 (35) 88 (60)

Tumor size (cm) (median) 2.6 (1.4–17.5) 4.6 (0.9–17.5) 0.02

Portal vein thrombus

  None 19 (73) 108 (66) 0.81

  Bland 2 (9) 22 (13)

  Tumor 5 (19) 34 (21)

Presence of distant metastases

  Yes 6 (23) 34 (21) 0.89

BCLC Staging

  A 10 (39) 28 (17) 0.04

  B 0 16 (10)

  C 10 (39) 72 (44)

  D 6 (23) 48 (29)

TNM Staging

  I 3 (12) 5 (3) 0.19

  II 13 (50) 84 (51)

  III 4 (14) 41 (25)

  IV 6 (24) 34 (21)

Okuda Staging

  I 13 (50) 35 (21) 0.01

  II 9 (36) 89 (54)

  III 4 (14) 40 (24)

Screening ultrasound in year prior to HCC diagnosis

  Completed 8 (31) 27 (17) 0.01

  Not done 18 (69) 137 (83)

AFP at diagnosis (ng/ml) (median) 325 (4–191200) 95 (1–910900) <0.01
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Table 3

Treatment Characteristics by HIV Serostatus

Treatment
HIV Positive
n=26

HIV Negative
n=164 p value

Curative

  Surgical resection 7 (27%) 6 (4%)

  Liver transplantation 0 3 (2)

  Radiofrequency ablation 0 1 (1)

Locoregional therapy

  TACE 4 (15) 44 (26)

  SBRT 1 (4) 1 (1)

Systemic chemotherapy 1 (4) 10 (6)

No therapy/Best supportive care 13 (50) 100 (61)

Curative 7 (27) 10 (6) 0.007

Locoregional therapy 5 (20) 45 (27)

Systemic therapy 1 (4) 10 (6)

No therapy/Best supportive care 13 (50) 100 (61)
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