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Background: Human immunodeficiency virus (HIV) and hepatitis C virus (HCV) coinfection through 
unheated blood product for hemophilia caused in early 1980s has been significantly serious problem in Japan. 
After the development of HIV treatment in 1990s, HCV-related hepatocellular carcinoma (HCC) has been 
one of the most significant problem in these population. Treatment choices for HCC might be limited in 
hemophilia patients because of their bleeding tendency. The aim of this study was to elucidate the treatment 
choices and outcome of HCC in hemophilic patients coinfected with HIV/HCV due to contaminated blood 
products.
Methods: We asked 444 Japanese centers that specialize in treating HIV patients for participation, whether 
they have HIV/HCV coinfected cases with HCC, and the patient characteristics, treatments for HCC and 
survival after treatments were retrospectively reviewed according to each institutional medical records. 
Results: Of 444 centers, 139 centers (31%) responded to the first query, and 8 centers (1.8%) ultimately 
provided 26 cases of HCC in coinfected hemophilic patients, diagnosed between December 1999 and 
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Introduction

In the early 1980s, unheated contaminated blood products 
for hemophilia caused a crisis of human immunodeficiency 
virus (HIV)/hepatitis C virus (HCV) coinfection in Japan, 
so that it was considered as extremely serious social 
problem, and many patients have been suffered from this 
irrational iatrogenic disease for years (1,2). 

After the introduction of antiretroviral therapy (ART) for 
HIV in the mid-1990s, acquired immunodeficiency syndrome 
(AIDS) was replaced by HCV-related liver disease as the 
main cause of death in these patients (1,2). Hepatocellular 
carcinoma (HCC) is well recognized as the fatal complication 
of HCV cirrhosis, and its treatment has been standardized 
both in Western countries (3) and in Japan (4). 

Generally, standard treatment for HCC might be 
considered riskier in HIV/HCV coinfected patients, 
especially hemophilic cases, due to the concern of bleeding. 
As a result, outcomes for HCC in this population have 
been reported to be generally poor (5,6). Although surgery, 
including liver transplantation (LT) (7,8), has been reported 
as feasible in hemophilic patients, physicians might hesitate 
to refer such patients not only to surgery, but also to less 
invasive procedures such as radio frequency ablation (RFA).

Because there have been no data on the characteristics of 
HCC in hemophilic patients with HIV/HCV coinfection 
due to contaminated blood products in Japan, we performed 
a nationwide survey asking centers to elucidate treatments 
and outcomes in such patients. 

The aim of this study was to elucidate the characteristics 
of HCC in hemophilic patients with HIV/HCV coinfection, 
based on the data accumulated from multicenter in Japan. 

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.

org/10.21037/jgo-21-157).

Methods

Study design and patients

We asked Japanese centers that specialize in treating HIV 
patients for participation, whether they have HIV/HCV 
coinfected cases with HCC, and the patient characteristics, 
treatments for HCC and survival after treatments were 
retrospectively reviewed according to each institutional 
medical records. The definition of HIV/HCC co-infection 
was positive of antibody both for HIV and HCV. The 
diagnosis of HCC was made according to each institutional 
decision, based on typical imaging findings, biopsy, or 
surgical specimen in the case with hepatectomy or LT. 
Accordingly, no definitive diagnosis might be made for 
the cases without pathological specimen. This study was 
carried out as the part of the research project of HIV/
HCV coinfection due to blood products in Japan (“Eguchi 
project”) and approved first by the institutional review board 
of Nagasaki University Hospital (approval No. 16062709), 
and then by the review boards of all participating 
institutions. In principle, written informed consent was 
not necessary for retrospective and observational study 
depending on each institutional regulation, but instead of 
it, the contents of the study were informed on website in 
Japanese (https://www.med.nagasaki-u.ac.jp/surgery2/hlw_
kaken/index.html). The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013).

Statistical analysis

To clarify the patient characteristics in this retrospective 

December 2017. All 26 were male hemophilic patients, with a median age at HCC diagnosis of 49 (range, 
34–73) years. Thirteen cases (50%) were HCV-RNA positive, and 14 cases (54%) had a solitary tumor. Even 
in the cases of Child-Pugh grade A, only 1 case underwent resection, and 18 cases (69%) did not receive the 
standard treatment recommended by the Japanese Society of Hepatology.
Conclusions: Hemophilic HCC patients with HIV/HCV coinfection may not routinely receive standard 
treatment due to their bleeding tendency and several complications related to HIV/HCV coinfection.
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Table 1 Characteristics of the patients at HCC diagnosis (n=26)

Characteristics Value

Gender 26

Male

Age 49 (34–73)

Hemophilia type

A 17

B 9

Child-Pugh score 6 (5–11)

Child-Pugh grade 

A 17

B 7

C 2

HIV treatment 

Yes 20

No 6

HIV-RNA

Positive 10

Undetectable 16

CD4 count 379 (25–815)

HCV treatment

Yes 11 (3 with DAA)

No 15

HCV-RNA

Positive 13

Undetectable 9

Unknown 4

HCC size (mm) 21 (7–100)

HCC nodule (number) 1 (1–countless)

HCC solitary or multiple

Solitary 14

Multiple 12

AFP (ng/mL) 19.2 (2.7–13,095)

PIVKA-II (mAU/mL) 32.0 (8.0–44.000)

HCC primary treatment 

Yes 22

TACE 13

Table 1 (continued)

Table 1 (continued)

Characteristics Value

RFA 7

TACE + RFA 1

Resection 1

No 4

Data are presented as number or median (range). HCC, 
hepatocellular carcinoma; HIV, human immunodeficiency virus; 
HCV, hepatitis C virus; DAA, direct acting antivirals; AFP, alfa 
fetoprotein; PIVKA-II, protein induced by vitamin K absence or 
antagonist-II; TACE, transcatheter arterial chemoembolization; 
RFA, radiofrequency ablation.

study, the pre- and post-treatment parameters examined 
included the gender, age, hemophilia type, Child-Pugh 
grade, score, HIV treatment, HIV-RNA, CD4 count, 
HCV treatment, HCV-RNA, HCC size, number of the 
HCC nodules, range of solitary tumor (%), tumor marker, 
primary treatment. Continuous variables are described as 
median (range from minimum to maximum), categorical 
variables are described as percentages. We described these 
parameters in Tables 1,2 in detail. 

The survival was analyzed from the day of treatment to 
the most recent follow-up. The overall survival rates were 
assessed with the Kaplan-Meier method using the log-
rank test. Differences were considered to be statistically 
significant for value of P<0.05. Statistical analyses were 
performed using the SAS ver. 9.4 software (SAS, Cary, NC, 
USA).

Results

The characteristics of the patients

We firstly asked 444 Japanese centers that specialize in 
treating HIV patients for participation, whether they have 
HIV/HCV coinfected cases with HCC. Of them, 139 
centers (31%) responded to the first query, and 8 centers 
(1.8%) ultimately provided 26 cases of HCC in coinfected 
hemophilic patients, diagnosed between December 1999 
and December 2017. All patients were certified as the victim 
of the infection due to contaminated or unheated blood 
products for hemophilia, which were imported to Japan in 
early 1980s (1,2). The characteristics of the 26 subjects are 
listed in Table 1. 

The median age of the patients at HCC diagnosis was 
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Table 2 HCC treatment according to the Child-Pugh grade

Characteristics Child-Pugh A (n=17) Child-Pugh B (n=7) Child-Pugh C (n=2)

Age at diagnosis 53 (44–73) 45 (37–65) 34, 36

Size (mm) 21 (7–80) 21 (13–100) 20, 10

Solitary/multiple 9/8 4/3 1/1

Primary treatment

TACE 10 3 0

RFA 5 2 0

TACE + RFA 1 0 0

Resection 1 0 0

None 0 2 2

JSH guideline met/unmet 7/10 1/6 0/2

EASL guideline met/unmet 9/8 4/3 0/2

Outcome

Alive without HCC 2 1 0

Alive with HCC 5 1 0

Died without HCC 0 0 0

Died with HCC 9 5 2

Unknown 1 0 0

Data are presented as number or median (range). HCC, hepatocellular carcinoma; TACE, transcatheter arterial chemoembolization; RFA, 
radiofrequency ablation; JSH, Japanese Society of Hepatology; EASL, European Association for the Study of the Liver.

49 (range, 34–73) years. The date of HCC diagnosis ranged 
from June 1999 to December 2015. All cases were positive 
for HCV antibody, and the majority had compensated 
cirrhosis as defined by Child-Pugh A (65%). HIV-RNA and 
HCV-RNA at diagnosis of HCC were positive in 10 (38%) 
and 13 cases (50%), respectively. Of the 13 HCV-RNA 
positive cases, only 4 cases had received HCV treatment 
with interferon (IFN) before HCC diagnosis; among them 
was 1 case with and 3 without ribavirin treatment. Of the  
9 HCV-RNA negative cases, 6 had received HCV treatment 
[IFN with ribavirin in 3 and direct-acting antivirals (DAA) 
in 3 (2 with sofosbuvir and 1 with simeprevir)], while the 
other 3 had no history of HCV treatment. The median 
size of HCC lesions was 21 mm, and 14 cases (54%) had 
only a solitary tumor. Twenty-two cases (85%) underwent 
primary treatment for HCC, mainly transcatheter arterial 
chemoembolization (TACE) in 14 cases (54%). Only  
1 case underwent hepatectomy. In one case, LT was finally 
performed for recurrent HCC with decompensated cirrhosis 
after unsuccessful RFA and subsequent repeated TACE.

Treatment for HCC according to Child Pugh grade

Primary treatments for HCC and outcomes according 
to Child-Pugh grade are shown in Table 2. Even among 
Child-Pugh A patients, the most frequent treatment was 
TACE; only 1 case underwent hepatectomy for small 
solitary HCC (17 mm). As mentioned before, 1 case 
that underwent RFA finally received a deceased donor 
LT after repeated TACE for recurrent HCC. Although 
the date of HCC diagnosis ranged from 1999 to 2015, 
for consistency’s sake we used current Japanese (4) and 
European (3) guidelines to check whether patients had 
received recommended treatment. Given a general 
assumption of good performance status, the cases which 
met the recommended treatments in the current guideline 
of Japan Society of Hepatology (JSH) (4) and European 
Association for the Study of the Liver (EASL) (3) were 7 
(41%) and 9 (53%) in Child-Pugh A, 1 (14%) and 4 (57%) 
in Child-Pugh B, and 0 for both in Child-Pugh C (LT 
was recommended in both JSH and EASL guidelines), 
respectively. 
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Figure 1 Overall survival (A) and patient survival according to the Child-Pugh grade (B) after the initial treatment or diagnosis of HCC 
in HIV/HCV coinfection. Child-Pugh A (n=17), B (n=7) and C (n=2). Four patients (2 in Child-Pugh B and 2 in C) did not receive any 
treatments for HCC, so that survival in these patients were from the time of HCC diagnosis. HCC, hepatocellular carcinoma; HIV, human 
immunodeficiency virus; HCV, hepatitis C virus. 
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Overall survival according to the Child-Pugh grade

The patient survival after the diagnosis or the first treatment 
of HCC is shown in Figure 1. Overall survival rates at 1, 3 
and 5 years after primary treatment or diagnosis for HCC 
were 80.8%, 64.2% and 38.9%, respectively. 

In the 14 Child-Pugh A cases with lesion size and 
number less than or equal to 3 cm and 3, respectively, the 1-, 
3- and 5-year survival rates were 92.9%, 84.4% and 63.3%. 

Discussion

This is the report of the characteristics of HCC from the 
point of view of the treatment choices and the outcome, in 
HIV/HCV coinfection due to contaminated blood products 
for hemophilia in Japan. Eight centers provided data from 
26 cases, and our analysis revealed that the majority did not 
receive the standard treatments proposed in the guidelines, 
either from Japan (4) or Europe (3). Even among the Child-
Pugh A cases, only 1 patient underwent hepatectomy, 
and more than half received TACE only, possibly due to 
concerns about bleeding even with RFA. As a result, overall 
survivals in these population were tended to be worse 
than the reported outcomes in the updated HCC registry 
of the Liver Cancer Study Group of Japan (LCSGJ) (9): 
83.4%, 63.4% and 48.4%, despite the much younger age 
of patients in our HIV/HCV coinfection cohort (median 
age: 49 years) compared to patients in the LCSGJ registry 
(median age: 69.5 years) (9). Because the 1980s crisis of 
contaminated blood products mostly affected small children 

with hemophilia, the age at diagnosis of HCC in HIV/
HCV coinfected patients in this study was much younger 
than that of HCC patients registered in LCSGJ, by roughly 
20 years. Thus, the actual outcome of the patients can be 
considered significantly worse in HIV/HCV coinfection, 
taking into account the age of the patients. Even in the 
Child-Pugh A cases with lesion size and number less than 
or equal to 3 cm and 3, the 1-, 3- and 5-year survival rates 
were 92.9%, 84.4% and 63.3%, which were worse than the 
values of Child-Pugh A cases in the LCSGJ registry that 
underwent hepatectomy for the same size and number: 
96.4%, 86.6% and 74.8%, respectively (9). The median age 
at HCC diagnosis in these HIV/HCV co-infected 14 cases 
of Child-Pugh A was similarly young, 49 years.

RFA is generally considered to be, on the one hand, less 
invasive than surgical resection, with less bleeding, and on 
the other, better than TACE at controlling small HCCs (10).  
The advantage of RFA over hepatectomy for HCC with 
lesion size and number less than or equal to 3 cm and 3, 
has not yet been elucidated, and the JSH guideline equally 
recommends both for Child-Pugh A cases; however, 
hepatectomy is typically regarded as the first choice for 
small/solitary HCC (4). Accordingly, we defined the 4 cases 
which received RFA as the primary treatment for small/
solitary HCC as “JSH guideline unmet”. However, even 
if these 4 cases had been defined as “JSH guideline met”, 
still only 65% (11/17) would have received the treatment 
recommended by the JSH guideline. Actually, in the JSH 
guideline, “liver damage grade” should be considered 
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rather than Child-Pugh grade, but no cases underwent 
indocyanine green test in this study, so we could not 
evaluate liver damage grade. However, we believe that most 
of the Child-Pugh A cases had liver damage grade A, so this 
issue did not affect the results of this study.

The discrepancy of the chosen treatment might 
reflect not only the bleeding risk, but also the degree 
of involvement of the hepatologist or liver surgeon in 
charge of the patients. Because HIV/HCV coinfected 
patients are typically treated by a multi-disciplinary team, 
the hepatologist/liver surgeon might be less profoundly 
involved in these cases. In fact, most of the data in this 
study were from centers in which the infectious disease 
doctors or hematologists were the patients’ attending 
physicians. Certainly, multidisciplinary collaboration is 
established in all centers participating in this study, but 
issues of professional expertise might pose challenges for 
the physicians most closely involved in the case in terms of 
choosing HCC treatment. And honestly, we are concerned 
that most centers have few interests in this important 
issue, because of far less response to our first question to 
participate in this study (139/444, 31%). We should try to 
enlighten physicians who especially are responsible for HIV 
and/or hemophilia.

Also, the performance status of the patients might affect 
the treatment choice in this study, because daily activity 
is generally disturbed in hemophilic patients, mainly 
due to hemophilic arthropathy (11). Because the actual 
performance status at HCC diagnosis was not recorded 
in this study, we analyzed the data assuming the patients 
had good performance status. Generally, performance 
status should be considered when it can affect the general 
condition after the treatment, as in elderly patients or those 
with multiorgan complications. Accordingly, we believe 
that standard treatment should be considered for patients in 
this study even with disturbed performance status, because 
the patients were generally young without significant organ 
complications.

Not only HCC treatment, but HCV treatment might 
pose challenges to standardization because of several 
concerns such as the interaction between anti-HIV 
treatment and DAA for HCV (12). Only 3 cases in this 
study had received DAA before the diagnosis of HCC, all of 
which could achieve SVR. The safety and efficacy of DAA in 
HIV/HCV coinfection has recently been confirmed, so that 
DAA might contribute to the improvement of both HCV/
HCC treatment in this population, as has already been 
shown in Western countries (13,14). As mentioned above, 

the reason of small number in HCV treatment with DAA 
in Japan might be the reluctant to adopt it because of the 
possible insufficient collaboration between the hepatologists 
and hematologists, and/or HIV physicians. The importance 
of cooperation should be emphasized again, and HIV/HCV 
coinfected patients might be better to receive DAA with the 
priority hereafter. 

Interestingly, among 9 cases of HCV-RNA negative 
at the diagnosis of HCC, 3 (33%) were considered to 
have naturally eradicated the virus because they had no 
history of HCV treatment. This incidence of spontaneous 
clearance of HCV is as high as the data reported by 
Westbrook et al. (15) as 18% to 34% in general HCV-
positive population.

Naturally, early detection of HCC is extremely important 
especially in hemophilic patients because of limited 
treatment option, but for the patients with liver failure, LT 
can be the treatment of choice. In HIV/HCV coinfected 
patients, the indication and timing of LT have been 
considered difficult to assess, because even in Child-Pugh A 
cases, the patient suddenly can deteriorate with the onset of 
variceal bleeding or hepatic coma, due to noncirrhotic portal 
hypertension (16,17). Also, postoperative management 
is complicated by the interaction between ART and 
immunosuppression (18). Currently, the prognosis of LT for 
HCC in cases with HIV/HCV coinfection has significantly 
improved, considering the timing of LT and treatment for 
both HIV and HCV, especially the development of ART 
and DAA (19). Accordingly, LT should be considered not 
only for Child-Pugh C patients, but also for Child-Pugh B 
cases when the HCC lesions are small in size and number.

There are several limitations in this study, including its 
being a retrospective analysis for a small number of cases 
without statistical comparison analysis, and the reference 
of results to the current treatment guideline regardless of 
the year of diagnosis. Also, the diagnosis of HCC might 
be not accurate and should be strictly defined according 
to the unified protocol, but we believe the accuracy of the 
imaging diagnosis of HCC without pathological specimen 
in each institution should be acceptable, because all of 
which has radiology specialists. Although there is no actual 
national protocol of the HCC diagnosis in Japan, the typical 
imaging findings of ultrasound, CT, and MRI are shown 
in treatment guideline in Japan (4). Another limitation was 
the bias in gender, because of all of the cases in this study 
was male. Generally, the population of HCV-related HCC 
is more in men, but it might be difficult to discuss the 
impact of gender on the outcome of HCC in HIV/HCV 
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coinfection, because there are no female patients in current 
study. However, in spite of these limitations, we believe that 
the information of this paper may be helpful to physicians 
in charge of treating HIV/HCV coinfected patients, 
because the treatment modality for HCC has not changed 
significantly during these years, especially for HCC lesions 
that are small in size and number.

In conclusion, Japanese hemophilic HCC patients with 
HIV/HCV coinfection may not routinely receive standard 
treatment due to their bleeding tendency and several 
complications related to HIV/HCV coinfection. Strong 
multi-professional collaboration including a hepatologist/
liver surgeon as well as hematologist and infectious disease 
specialist could be the key to rectifying this complicated 
situation. 
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