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Introduction

Improvements in the prognosis of people living 
with human immunodeficiency virus (PLWHIV) 

have increased their risk of developing non-acquired 
immunodeficiency syndrome (AIDS)-defining 
malignancies (NADMs) (1-4). Notably, NADMs have 
become a major contributor to mortality (23–28%) in 
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Abstract: Non-acquired immunodeficiency syndrome-defining malignancies (NADMs) are the crucial cause of 
mortality in people living with haemophilia and human immunodeficiency virus (PLWHH). We aimed to analyse the 
types and characters of NADMs in PLWHH after approval of direct-acting antivirals (DAA), considering that most 
PLWHH are infected with hepatitis C virus (HCV). We conducted a nationwide questionnaire mail survey across 395 
HIV core facilities in Japan between May 2022 and February 2023. Eight-year data from 64 respondent hospitals 
(n = 328 PLWHH; 2015–2022) were collected; 35 NADM cases were identified and analysed. Standardised cancer 
incidence ratios (SCIRs) were calculated. The median age of PLWHH with NADMs was 51 years (interquartile range: 
47–62 years); the SCIR was 2.08 (95% confidence interval [CI]: 1.48–2.90) for all malignancies (including carcinoma 
in situ). Liver cancer accounted for most NADMs (43% [15/35]). The SCIRs of liver cancer (23.09 [95% CI: 13.92–
38.30]) and papillary thyroid cancer (9.38 [2.35–37.50]) significantly increased after adjusting for general Japanese 
male sex and age. Among PLWHH with liver cancers, 73% (11/15) achieved HCV-sustained virological response. 
Notably, for patients aged ≤ 50 years, 47% (7/15) were affected by liver cancers, and 27% (4/15) succumbed to 
NADMs. This study presents the largest survey of NADMs in PLWHH after DAA approval. Our findings emphasised 
the elevated risk of malignancies in PLWHH, underscoring the need for early cancer screening and preventive 
measures, particularly against liver cancers, even in younger PLWHH.
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PLWHIV (2,3). In Japan, approximately 30% of patients 
with haemophilia were reportedly infected with human 
immunodeficiency virus (HIV) through contaminated 
blood products manufactured in the United States before 
1986 (5). Subsequently, the number of people living with 
haemophilia and HIV (PLWHH) was 1,439; currently, 
this number is approximately 700 in Japan. PLWHH 
also face an increasing risk of NADMs (6,7); however, 
because of their relatively small global population, a few 
cases of NADMs have been documented, particularly 
after the introduction of antiretroviral therapy (ART) 
(6,8-11). No studies have investigated the standardised 
cancer incidence ratios (SCIRs) for NADMs in PLWHH 
in only the post-ART era.
 In Japan, the introduction of ART in late 1996 greatly 
enhanced the prognosis of PLWHH. However, almost all 
Japanese patients with haemophilia during that period 
were also infected with the hepatitis C virus (HCV), 
leading to prolonged co-infection since childhood. 
HCV progression is accelerated in HIV co-infection 
compared to mono-infection (12). Despite the approval 
of interferon-free direct-acting antivirals (DAAs) for 
HCV treatment in 2014, Miuma et al. showed that 
liver cirrhosis remained prevalent at 45.5% (Child–
Pugh grade A: 31.9%, B: 4.3%, and C: 6.4%) (13). 
Although PLWHH are also recommended to receive 
HCV treatment, multiple HCV genotypes and/or mental 
problems of PLWHH have hindered the achievement of 
sustained virological response (SVR) (13,14). HIV co-
infection exacerbates liver fibrosis and hepatocellular 
carcinomas (HCCs) (15). Nevertheless, no data exist on 
NADMs in PLWHH post-DAA initiation.
 Recently, breakthroughs in haemophilia treatment 
have markedly improved patient prognosis and increased 
the average life expectancy (16). The well-being of 
PLWHH, as well as PLWHIV transmitted through sexual 
means, is crucial. Therefore, identifying and preventing 
the risk of NADM development in PLWHH is extremely 
important. Furthermore, individuals coinfected with 
HIV and HCV experience an extremely long period of 
untreated infection (HIV: > 15 years, HCV: > 20 years); 
therefore, their immunological status is distinctive for 
cancer development and progression.
 In this study, we aimed to elucidate the types of 
NADMs and the characteristics of PLWHH affected by 
NADMs; furthermore, we aimed to analyse SCIRs in 
PLWHH during the post-DAA era. By understanding 
SCIRs, we conducted a nationwide survey to promote 
comprehensive cancer care, including diagnosis, 
treatment, health prevention programs, and education of 
PLWHH.

Patients and Methods

Study participants

In Japan, most PLWHIV are referred to HIV core 

hospitals. Physicians and other professionals engaged 
in HIV care in 395 HIV core facilities and clinics 
across Japan were contacted for this nationwide mail 
survey, which was conducted using a questionnaire-
based tool between May and June 2022 to gather 
information on NADMs diagnosed from January 2015 
to December 2021 (Supplemental Table S1, https://
www.globalhealthmedicine.com/site/supplementaldata.
html?ID=89). A second questionnaire was mailed 
between January and February 2023 to the facilities 
that responded to the initial questionnaire (questionnaire 
1) for additional details on NADMs diagnosed from 
January to December 2022 and the numbers of PLWHH 
attending each facility (Supplemental Table S2, https://
www.globalhealthmedicine.com/site/supplementaldata.
html?ID=89). Overall, NADM data were collected 
over 8 years. PLWHH were defined as patients with 
HIV and haemophilia, or other conditions treated with 
unheated blood coagulation products (Supplemental 
Table S3, https://www.globalhealthmedicine.com/
site/supplementaldata.html?ID=89). In 2014, the 
first interferon-free therapy for HCV, daclatasvir/
asunaprevir,  was launched in Japan.  In 2015, 
sofosbuvir, effective against all HCV genotypes, was 
approved. Therefore, we decided to collect data on 
NADMs after 2015. https://www.globalhealthmedicine.
com/site/supplementaldata.html?ID=89) presents the 
exclusion criteria for NADMs.

Statistical analysis

Statistical analyses were performed using PRISM 8 
v8.1.2 (GraphPad Software, San Diego, California, 
USA). Descriptive statistics comprised medians 
(interquartile ranges) and proportions. CD4 counts 
and CD4/CD8 ratio of PLWHH were analysed using 
the Mann–Whitney test. P values less than 0.05 were 
considered statistically significant. We calculated SCIRs 
and 95% confidence intervals (CIs) for PLWHH and 
compared the observed cancer incidence in PLWHH 
with the expected incidence, standardised based on age-
stratified cancer incidence in the general Japanese male 
population. The sex- and age-specific cancer incidences 
in the general population were obtained from the 
National Cancer Centre website (17). If the age 
distribution data for the source population of PLWHH 
in this study could not be collected, we used the age 
distribution reported in other national surveillance 
(18). As only one female patient was present despite a 
significantly larger number of male patients, she was 
excluded from the SCIR calculation. The CIs for the 
SCIR were calculated using the formula exp (ln (SCIR) 
± 1.96 * (1/cancer incidence1/2)) (19). If the lower 
limit of the CI for SCIR exceeded 1, it was considered 
statistically significant.

Ethics approval and consent to participate
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missing data) exhibited HCV-antibody positivity; four 
PLWHH exhibited HCV-RNA positivity. At diagnosis, 
6% (2/34) of the PLWHH with NADMs were heavy 
alcohol drinkers, 18% (6/34) were current smokers, and 
29% (10/34) lived alone.

Characteristics of non-acquired immunodeficiency 
syndrome-defining malignancies in people living with 
human immunodeficiency virus with haemophilia

The observed 8-year cancer incidence was 35, and the 
corresponding annual incidence was 4.38. The most 
common NADMs were liver cancer (43% [15/35], one 
case of liver adenocarcinoma, and remaining of HCCs 
(Table 2); all PLWHH with liver cancers exhibited 
HCV-antibody positivity, and 73% (11/15) had achieved 
SVR. Furthermore, for patients aged ≤ 50 years, 
47% (7/15) had liver cancers, and 27% (4/15) died of 
NADMs.
 The next most common NADMs were colon cancer, 
malignant lymphoma, tongue cancer, and papillary 
thyroid cancer (in that order). One case of epithelial 
cancer was observed. Overall, 77% (27/35) were 
diagnosed during health screenings and examinations 
performed at regular visits. The remaining 23% (8/35) 
were diagnosed after symptom appearance. Metastasis 
was present at diagnosis in 29% (10/34) of the cases. 
Surgery was required for 60% (21/35); treatment 
duration exceeded 6 months in 51% (18/35); and 
complete remission occurred in 68% (23/34) of the cases. 
However, death from NADM occurred in 18% (6/34) of 
the cases.
 CD4 counts and CD4/CD8 ratios at NADM 
diagnosis are presented in additional files (Supplemental 
Figure S1, https://www.globalhealthmedicine.com/site/
supplementaldata.html?ID=89). PLWHH who died 
exhibited lower CD4 counts (298 [184–429]/μL vs. 407 
[321–564]/μL) and lower CD4/CD8 ratios (0.49 [0.43–
0.89] vs. 0.89 [0.66–1.18]) than did those who survived; 
however, these differences were not significant (p = 0.156 
[CD4 count] and 0.107 [CD4/CD8 ratio]; Supplemental 
Figure S1, b and c, https://www.globalhealthmedicine.
com/site/supplementaldata.html?ID=89).

Age- and sex-adjusted standardised cancer incidence 
ratios in people living with human immunodeficiency virus 
with haemophilia with non-acquired immunodeficiency 
syndrome-defining malignancies

Figure 1 illustrates SCIRs for all malignancies, including 
carcinoma in situ (2.08 [1.48–2.90]). The SCIR for liver 
cancer was significantly higher (23.09 [95% CI: 13.92–
38.30]) than that for papillary thyroid cancer (9.38 [2.35–
37.50]). However, the association was not significant for 
malignant lymphoma, tongue cancer, or colon cancer. 
The standardised cancer death ratio was 1.38 (95% CI: 
0.62–3.07), which was also not significant.

The protocol for this research project was approved by 
the Ethics Board of the Institute of Medical Science, 
University of Tokyo (approval no.: 2021-71-1216) and 
adhered to the principles of the Declaration of Helsinki. 
The requirement for consent to participate was waived 
by the Institutional Review Board of the Institute of 
Medical Science, University of Tokyo, in accordance 
with national regulations.

Results

Baseline characteristics of people living with human 
immunodeficiency virus with haemophilia with non-
acquired immunodeficiency syndrome-defining 
malignancies

Sixty-four HIV core hospitals responded to the 
questionnaire (response rate: 16.2% [64/395]). These 
hospitals were attended by 328 PLWHH (47.1% of the 
697 PLWHH in Japan). Overall, 35 NADM cases were 
diagnosed for the 328 PLWHH during the 8-year study 
period; two PLWHH had duplicate cancers, specifically 
colon and tongue cancers and colon and liver cancers. 
The characteristics of these 35 NADM cases are 
presented in Tables 1 and 2. All cases except one were 
male, with a median age of 51 years (interquartile range: 
47–62 years); the youngest PLWHH with NADM was 
39 years old and had colon cancer. Furthermore, 74% of 
these 35 NADMs had haemophilia A, and three PLWHH 
had > 50 copies/mL of HIV-RNA at diagnosis. Moreover, 
97% of the PLWHH with NADMs (33/34, had one 

www.globalhealthmedicine.com

Table 1. Baseline characteristics of PLWHH with NADMs

Baseline characteristics

Age (years), median (IQR)
Haemophilia type
     A
     B
History of AIDS
Treatment with ART
Duration of ART (years), median (IQR)
HIV viral load < 50 copies/mL
CD4 cell count (/μL), median (IQR)
CD8 cell count (/μL), median (IQR)
CD4/CD8 ratio, median (IQR)
HBsAg positivity
HCV-Ab positivity
HCV-RNA positivity
Current smoking
Heavy alcohol consumption
Solitary living

All patients
n = 35

     51 (47–62)

     26 (74%)
       7 (20%)
  5/34 (15%)
     33 (94%)
     22 (17–25)
     32 (94%)
   405 (281–558)
   470 (304–665)
  0.87 (0.58–1.11)
  2/34 (6%)
33/34 (97%)
  4/32 (13%)
  6/34 (18%)
  2/34 (6%)
10/34 (29%)

Abbreviations: AIDS, acquired immunodeficiency syndrome; HIV, 
human immunodeficiency virus; IQR, interquartile range; ART, 
antiretroviral therapy; HBsAg, hepatitis B surface antigen; HCV-
Ab, hepatitis C virus antibody; HCV-RNA, hepatitis C virus RNA; 
NADM, non-acquired immunodeficiency syndrome-defining 
malignancy; PLWHH, people living with haemophilia and the human 
immunodeficiency virus.
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Discussion

In this study, with a SCIR of 2.08 (95% CI: 1.48–2.90) 
for all malignancies, including carcinoma in situ, the 
risk of cancer was higher in PLWHH than in the general 
male population in Japan, even after DAA approval. The 
median age at NADM diagnosis was 51 years, which is 
relatively young. The most common NADM was liver 
cancer (43%), with a notably high SCIR of 23.09 (95% 
CI: 13.92–38.30). In younger patients with NADM aged 
≤ 50 years, 47% (7/15) had liver cancers, and 27% (4/15) 
died of NADMs. The SCIR for papillary thyroid cancer 
was also relatively high.
 Papers were found following a comprehensive search 
in PubMed using the terms "cancer" or "malignancy" and 

"haemophilia" and "HIV" including the period from 2000 
onwards in the study period, which was the post-ART 
era. Among the many studies found on cancer deaths in 
patients with haemophilia without HIV infection, five 
described cancer incidence in patients with haemophilia 
and HIV, all of which were small cohorts (6,8-11). Three 
of these reports described cancer types in PLWHH. 
Biron et al. reported seven cases of cancers (leukemia 
or hematopoietic cancer: 2, HCC: 2, urogenital: 1, 
respiratory system: 1, and gastrointestinal tract: 1) from 
France and Belgium during the observation period from 
2002 to 2012 (8). Similarly, Oka et al. reported six cases 
(thyroid cancer: 3, HCC: 1, pancreas cancer: 1, and 
neuroendocrine tumor: 1) from Japan during the 2016–
2019 observation period (6). No SCIRs were reported 
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Table 2. Characteristics and management of NADMs in PLWHH

Characteristics of NADMs

Cancer type
     Liver cancer
     Colon cancer
     Malignant lymphoma
     Papillary thyroid cancer
     Tongue cancer
     Neuroblastoma
     Malignant myeloma
     Prostate cancer
     Stomach cancer
     Renal cell carcinoma
     Gall bladder cancer
     Buccal mucosa cancer
     Pancreatic cancer
Trigger of diagnosis
     Health screening
     Presentation of symptoms

     Examination during regular visits

Metastasis at diagnosis

Treatment
     Only surgery
     Chemotherapy + radiation
     Only radiation
     Only chemotherapy
     Surgery + chemotherapy
     Surgery + chemotherapy + radiation
     Surgery + radiation
Length of treatment
     < 1 week
     1 week to 6 months
     6 months to 1 year
     1–5 years
     > 5 years
Outcome
     Complete remission
     Partial remission
     Death due to malignancy
     Death due to other causes
     Under treatment

All patients
n = 35

     15 (43%)
       5 (14%)
       3 (9%)
       2 (6%)
       2 (6%)
       1
       1
       1
       1
       1
       1
       1
       1

     22 (63%)
       8 (23%)

     sit (14%)

10/34 (29%)

     15 (43%)
       7 (20%)
       4 (11%)
       3 (9%)
       3 (9%)
       2 (6%)
       1

     11 (31%)
       6 (17%)
       8 (23%)
       8 (23%)
       2 (6%)

23/34 (68%)
  3/34 (9%)
  6/34 (18%)
       1
       1

Abbreviations: AIDS, acquired immunodeficiency syndrome; HIV, human immunodeficiency virus; NADM, non-acquired immunodeficiency 
syndrome-defining malignancy; PLWHH, people living with haemophilia and the human immunodeficiency virus.

malignant lymphomas (n = 2), colon cancer (n = 2), tongue cancer (n = 
1), buccal mucosal cancer (n = 1), neuroblastoma (n = 1), and multiple 
myeloma (n = 1)

liver cancer (n = 5), malignant lymphomas (n = 2), buccal mucosal 
cancer (n = 1), neuroblastoma (n = 1), and multiple myeloma (n = 1)

liver cancer (n=5), neuroblastoma (n = 1)
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in either case. Chen et al. reported eight cases (oral 
cavity: 4, non-Hodgkin lymphoma: 3, and leukemia: 1) 
from Taiwan with respective SCIR (95% CI) of 16.88 
(4.54–43.22), 12.66 (2.54–37.00), and 4.22 (0.06–23.48), 
respectively (10). However, no post-DAA era reports 
of SCIRs for NADMs in PLWHH have been published. 
This nationwide survey is the largest on NADMs in 
PLWHH (n = 35) and the first to have determined the 
SCIRs after DAA approval.
 The SCIR results for all malignancies in our study 
are greatly influenced by the SCIR result for liver cancer. 
In Japan, the general population affected by liver cancers 
comprises older adults with complications, such as 
HCV and hepatitis B virus infections secondary to blood 
transfusion and mother-to-child transmission. Among 
the PLWHH with liver cancers in our study, 47% (7/15) 
were aged ≤ 50 years, and 33% (5/15) died (three died 
within 1 year of diagnosis). Accordingly, the observed 
young age of the affected PLWHH in this survey may 
be a critical finding. Co-infection with HIV and HCV, 
which increases the risk of HCC, may have contributed 
to this observation. Factors such as the HCV genotype 
and immune dysfunction of the patients may have also 
played roles. PLWHH may be infected with HCVs of 
multiple genotypes; for instance, HCV genotype 3 is 
associated with a high incidence of fatty liver, rapid 
fibrosis development, and HCC (20-22). Our findings 
revealed that 73% of the liver cancer cases in PLWHH 
had already achieved SVR. Other contributing factors 
may include rapid disease progression because of 
immune dysfunction.
 In this study, the percentage of heavy alcohol 
drinkers was low, at 6%. Alcohol consumption is 
known to promote adipogenesis and fibrosis of the 
liver, particularly in those who already have liver 
problems due to HIV and/or HCV infection. HIV 
infectious disease specialists educate patients about 
the health risks exacerbated by alcohol consumption. 
Therefore, to reduce this risk, all PLWHH should 
avoid alcohol consumption and take steps to prevent 
fatty liver development for hepatoprotective purposes 

after achieving SVR. Four cases of HCV-RNA-
positive PLWHH were also observed. Following DAA 
approval, SVR rates have increased; thus, collaboration 
with hepatologists should be considered to actively 
promote HCV treatment. The HCC treatment that was 
administered included various approaches, such as 
chemotherapy, radiation, and surgery; this reaffirmed the 
need for continued multidisciplinary treatment of HCCs 
involving oncologists and liver surgeons (23).
 Recently, a French study revealed that the incidence 
of NADMs except for HCCs was higher in PLWHIV 
with SVR than in PLWHIV without HCV infections, 
even after excluding cirrhotic cases; this suggested a role 
of HCV infections in the development of cancers other 
than HCCs (24).
 In our study, colon cancer was the second most 
common NADM; however, the SCIR for colon cancer 
did not differ significantly. The five most common 
malignancies in Japanese men are HCCs, prostate cancer, 
colon cancer, stomach cancer, and lung cancer (17). In 
the future, these malignancies may increase in PLWHH. 
Therefore, ensuring that PLWHH undergo screening at 
the same rate as the general population may be necessary.
 The next most common malignancy in our study was 
malignant lymphomas, at 9% (Hodgkin's lymphoma, 
two cases; unknown, one case). Haung et al. reported 
that in addition to HCCs, leukaemia and lymphomas 
were common in people living with haemophilia before 
the introduction of DAA (9). The reasons for the higher 
incidence rates of leukaemia and lymphomas remain 
unclear; however, they may be linked to frequent 
blood transfusions in this population. Papillary thyroid 
cancer was the next most prevalent cancer. Notably, 
the affected patients were in complete remission after 
surgical resection. Papillary thyroid cancer generally has 
a relatively low malignancy, and the reasons for its high 
incidence in our population remain unclear. Thus, further 
studies are warranted to elucidate these reasons.
 Studies have revealed correlations between NADM 
incidence and CD4 count and CD4/CD8 ratio in 
PLWHIV (25-27). The mean CD4 count for all PLWHH 
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Figure 1. Standardised cancer incidence ratio of various cancers. Comparison of types and standardised cancer incidence 
ratios of non-AIDS-defining malignancies between PLWHH and the general male population in Japan. *including carcinoma in 
situ AIDS, acquired immunodeficiency syndrome; PLWHH, people living with haemophilia and human immunodeficiency virus; 
SCIR, standardised cancer incidence ratio; CI, confidence interval.
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has been reported to be 546.9/µL (standard deviation: 
246.4/µL) based on publicly available data for Japanese 
PLWHH (18); the median CD4 count for the 35 PLWHH 
with NADMs in our study appeared lower, at 405/µL. 
However, the significance of this difference was not 
determined. Immunological mechanisms may play a 
role in NADM-associated morbidity in PLWHH. The 
CD4 count and CD4/CD8 ratio in the six patients who 
died of NADMs tended to be lower than those in the 28 
patients who recovered, although this difference was not 
significant. Disease progression in PLWHH may also be 
faster, which should be validated with further research.
 The Joint United Nations Programme on HIV/
AIDS announced that PLWHIV should have access 
to integrated health services (28) and that PLWHH 
should be provided with health screening services and 
cancer treatments. Japanese men have a lifetime cancer 
risk of 65.5% (17). Early detection and treatment are 
important for PLWHH as they age. In our study, 29% of 
the PLWHH lived alone during NADM diagnosis, and 
51% received cancer treatment for ≥ 6 months. Physical 
and psychological support are necessary for PLWHH 
at diagnosis and during treatment. Many PLWHH 
reportedly experience a limited range of movement 
secondary to haemophilic arthropathy (29); they further 
tend to avoid malignancy screening tests. Additionally, 
the strong stigma surrounding these individuals further 
reduces their likelihood of undergoing malignancy 
screening. Because PLWHH regularly attend HIV core 
hospitals, there is a need to establish an efficient system 
that can detect cancer in its early stages and promote 
patient education.
 Our study had some limitations. First, the small 
number of PLWHH with NADMs weakened the 
statistical power of our study. Although data on NADM 
morbidity were collected, the cancer screening may have 
been inadequate, potentially leading to undiagnosed 
NADMs in several cases. It is possible that prostate, 
colon, stomach, and lung cancers, which are more 
frequent in our country, might have been reported more 
if the cancer screening had been conducted adequately. 
Second, because we did not collect detailed data on 
liver conditions, we could not directly determine the 
differences in liver fibrosis between PLWHH with 
HCCs and those with non-HCC NADMs. Finally, we 
could not obtain patient blood samples; thus, no immune 
cell- or serum-based analyses were performed. Further 
immunological in vitro studies are required to elucidate 
the mechanism of carcinogenesis and progression in 
PLWHH.
 In  conclus ion ,  our  s tudy inves t iga ted  the 
characteristics of PLWHH with NADMs using national 
surveillance data and focused on morbidities over 8 
years (2015–2022); it involved the largest amount of data 
on NADMs in PLWHH in the post-DAA era. PLWHH 
were found to be at an increased risk for malignancies. 
The median age at NADM diagnosis was relatively low, 

at 51 years, indicating an earlier onset. Among various 
NADMs, liver cancers were the most prevalent, followed 
by papillary thyroid cancer. These findings emphasise the 
importance of cancer screening and preventive measures 
even in younger PLWHH because early detection is 
crucial for addressing the elevated risk of NADMs in 
PLWHH.
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