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ABSTRACT

Introduction: People living with HIV (PLWHIV) are at a higher risk of cancer compared to
the general population. With improved cancer treatments and the increased life expectancy
of PLWHIV, the incidence of second cancers is also expected to increase.

Methods: We reviewed the cases of PLWHIV with cancer that have been presented to the
CANCERVIH national multidisciplinary board since 2014. We included all cases with a
history of cancer, and studied the incidence and types of second cancers.

Results: 719 cases were reviewed, out of which 94 (13%) had a history of at least one
cancer. For the first primary cancers, 46 (49%) were AlIDS-defining cancers (ADCs) and 48
(51%) were non-AlDS-defining cancers (NADCSs). Kaposi sarcoma (33%) and NHL (15%)
occurred most frequently as first cancers.

Among the first cancers that were ADCs, 15% of the second cancers were NHL, 11% anal
canal cancers, 9% bladder and 9% Hodgkin lymphomas. Among the first cancers that were
NADCs, 38% of the second cancers were lung cancers, 8% bladder, 8% head and neck and
8% NHL.

Discussion: With the aging of PLWHIV, the incidence of second and subsequent cancers is
expected to increase in this population. Immuno-virological control should be maintained.
Increased surveillance, early prevention and screening programs should be offered to all

PLWHIV, including those with an undetectable HIV viral load and/or immune restoration.



RESUME

Introduction : Les personnes vivant avec le VIH (PVVIH) ont un risque plus élevé de cancer
gue la population générale. Avec I'amélioration des traitements carcinologiques et
l'augmentation de I'espérance de vie des PVVIH, l'incidence des seconds cancers devrait
augmenter.

Méthodes : Nous avons examiné les dossiers des PVVIH atteintes d'un cancer qui ont été
présentés en RCP nationale CANCERVIH depuis 2014. Nous avons inclus tous les cas avec
antécédents de cancer, et étudié l'incidence et les types de seconds cancers.

Résultats : 719 dossiers ont été examinés dont 94 (13%) avaient un antécédent d'au moins
un cancer. Pour les premiers cancers primitifs, 46 (49 %) étaient des cancers classant-SIDA
(ADCs) et 48 (51 %) des cancers non-classant-SIDA (NADCSs). Le sarcome de Kaposi (33
%) et le LNH (15 %) étaient les premiers cancers les plus fréquents.

Parmi les premiers cancers qui étaient des ADCs, 15 % des seconds cancers étaient des
LNH, 11 % des cancers du canal anal, 9 % de vessie et 9 % des lymphomes de Hodgkin.
Parmi les premiers cancers qui étaient des NADCs, 38% des seconds cancers étaient des
cancers du poumon, 8% de vessie, 8% de la téte et cou et 8% des LNH.

Discussion : Avec le vieillissement des PVVIH, l'incidence des seconds cancers (et
ultérieurs) devrait augmenter dans cette population. Le contréle immuno-virologique doit étre
maintenu. Surveillance accrue, prévention précoce et programmes de dépistage devraient
étre proposés a toutes les PVVIH, méme avec une charge virale VIH indétectable et/ou une

restauration immunitaire.
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INTRODUCTION

The life expectancy of people living with HIV (PLWHIV) has considerably improved since the
advent of effective antiretroviral therapy (ART) in 1996, approaching that of the general
population!?, As a consequence, causes of mortality in PLWHIV have shifted from AIDS to
non-AlDS causes, making non-AlDS-related cancers the leading cause of non-AIDS deaths
in PLWHIVY#45 PLWHIV are at increased risk of cancer compared to the general population,
as a result of chronic immunosuppression, concomitant infection with oncogenic viruses
(human papillomavirus [HPV], hepatitis B [HBV] and C [HCV] viruses, Epstein-Barr Virus
[EBV]), as well as prevalence of smoking and alcohol use in the HIV-positive population®7:&?®-
Cancers in PLWHIV are typically divided into AIDS-defining cancers, which are known to
occur at increased rates and mark the onset of AIDS (ADCs: Kaposi sarcoma, non-Hodgkin
lymphoma [NHL] and cervical cancer) and non-AIDS-defining cancers (NADCs). The
incidence of ADCs has declined since the introduction of ART, but the risk of NADCs has
increased with the growth and aging of the HIV-positive population®8:9,

Due to improved outcomes of cancer patients, the population of cancer survivors is
growing, with a 5-year cancer prevalence of 1.39 million in France alone (Globocan 2018).
Studies on the incidence of second cancers have shown that cancer survivors are at an
increased risk of developing a new cancer compared to the general population, due in part to
late effects of cancer treatments, but also etiologic and environmental factors'*!2, Due to the
longer survival of PLWHIV, the incidence of secondary cancers is also expected to increase
in PLWHIV. Furthermore, PLWHIV have been shown to have worse survival from cancer
compared to non-infected individuals!**4. Improvements in cancer prevention, screening and
treatment are therefore crucial in high-risk populations such as PLWHIV who have had
cancer. However, data is limited on the risk of second cancer in PLWHIV. In a study that
assessed the incidence of second cancers in PLWHIV using the San Francisco HIV/AIDS
case registry and California Cancer Registry, PLWHIV were shown to have an increased risk
for both first and second primary cancers, before and in the era of effective ART, in particular

Kaposi sarcoma, NHL, Hodgkin's lymphoma, anal cancer, and liver cancer®. This study also



showed that while first and second primary ADC incidence declined, second primary NADC
incidence increased over time. Many of the cancers in excess had viral causes, or were
related to smoking or alcohol use.

We conducted a study of a national prospective database of PLWHIV with cancer to
evaluate the incidence of secondary cancer in PLWHIV, analyze the types of cancer and

sequence of occurrence.

METHODS
Study design and data collection
This was an observational study to evaluate the incidence of secondary cancers in PLWHIV
in the CancerVIH database. CancerVIH is a national multidisciplinary network dedicated to
HIV-infected patients with cancer'® accredited by the French National Cancer Institute, and
that has obtained all the necessary regulatory approvals (French IRB [n°15-009], CCTIRS
[n°16-391] and the Commission Nationale de I'Informatique et les Libertés [CNIL;
n°916500]). CancerVIH established a database in May 2014 to prospectively include new
cases of PLWHIV with cancer. Each case is discussed during the bi-monthly national
multidisciplinary board, composed of oncologists, radiotherapists, hematologists,
infectiologists, virologists, immunologists and pharmacologists, in web-conference.
Anonymized medical files are presented by the patients' referring physicians (HIV specialist
or oncologist). Cases are presented on a regular basis by 109 centres in France (and a few
centres in Switzerland which do not have a similar referral network).

We reviewed all cases in the CancerVIH database between 6 May 2014 (database
creation date) and 31 December 2019.
For this study, we examined the history of cancer indicated by the referring physicians.
History of cancer that was neither metastasis nor locoregional relapse was considered as
primary cancer. We included in the analysis patients with prior cancer at a different site, at
the same site with a different histology or a concomitant cancer at a different site or with a

different histology.



Patients with more than one previous malignant disease were included.
Demographic, epidemiological and immuno-virological characteristics were described at the

time of the last cancer diagnosis.

RESULTS

Patient characteristics

In total, 719 cancer cases were reviewed. All patients were aged 18 or older and 97% were
on ART. Among all these cases, 94 patients (13%) had a history of at least one previous
cancer. Patient characteristics are summarized in Table 1.

Of those 94 patients, 80 (84%) were men and 14 (16%) were women. All were under ART.
The median age at onset of first cancer was 51 years for all patients (51 years for men, 48
years for women). The median age at onset of second cancer was 56 years for all patients
(58 years for men, 52,5 years for women). The median CD4 nadir was 80 cells/mm?3. At the
time of diagnosis of the last cancer, the median time spent on ART was 15 years. The
median CD4 count was 400 cells/mm? and all patients were with undetectable HIV viral load.
Among the 22 patients (23%) who had more than 2 cancers: 16 patients (17%) had 3
cancers, 3 patients (5%) had 4 cancers, 2 patients (2%) had 5 cancers and 1 patient (1%)

had 7 cancers. The median time from first cancer to second cancer was 8,5 years.

Cancer types and sequence of occurrence

For the first primary cancers, 46 were ADCs (49%) and 48 (51%) were NADCs (Figure 1).
Kaposi sarcoma (33%) and non-Hodgkin lymphoma (15%) occurred most frequently as first
cancers. The most frequent first primary non-AlDS-defining cancers were head and neck
(7%), breast (5%), Hodgkin lymphoma (5%), and prostate cancers (5%).

Among the first cancers that were AIDS-defining cancers, 15% of the second cancers were
NHL, 11% anal canal cancers, 9% bladder cancers and 9% Hodgkin lymphomas. Among the
first cancers that were non-AlDS-defining cancers, 38% of the second cancers were lung

cancers, 8% bladder, 8% head and neck and 8% NHL.



DISCUSSION

In this study, we evaluated the incidence of second cancers in a population of PLWHIV with
cancer in a national database. Overall, 13% of patients had second or subsequent cancers, a
higher proportion than that found in the study on HIV-positive San Francisco residents
diagnosed with cancer between 1985 and 2013 (9%, 372/4144)%. It was also higher than the
incidence of second cancer (7.3%) in the general population found in a study using data from
the French network of cancer registries (FRANCIM) of nearly 290,000 patients diaghosed
with cancer between 1989 and 2004'" and that in another study using surveillance data of
over 2 million patients in the U.S. diagnosed with one of the ten most common cancers
between 1992 and 2008 (8%)*8. Nevertheless, the proportion was getting closer to that of
second cancers in the general population of cancer survivors in the U.S. according to
Surveillance, Epidemiology, and End Results (14-18%!11219),

The types of first cancer in this study were almost equally divided into ADCs and
NADCs (49% and 51%, respectively). Kaposi sarcoma and NHL occurred most frequently as
first cancer (33% and 15%, respectively). For those who had Kaposi sarcoma, the most
common secondary cancers were NHL (19%) and anal canal cancer (13%). In the San
Francisco registry study, 50% of the HIV-positive patients diagnosed with cancer between
1990 and 2010 had a Kaposi sarcoma and 20% NHL as first cancer*!.

The most frequent first primary NADCs were head and neck cancers (7%), breast
(5%), prostate (5%), Hodgkin lymphoma (5%), kidney (4%), anal canal (3%) and melanoma
(3%). Many of the NADCs either as first or subsequent cancer we observed in this study
could be due, at least in part, to viral causes, notably ano-genital and oropharyngeal cancers
(HPV) and Hodgkin lymphoma (EBV). Lifestyle factors, such as smoking and alcohol use,
may also put PLWHIV at risk of second cancers. Among the most common NADCs that
could be related to smoking and alcohol use were lung, head and neck, liver and pancreas.
However, factors other than smoking may explain the high incidence of lung cancer in the
HIV-positive population?°-2*, Biomarkers need to be identified for efficient prevention of the

most common second cancers such as anal cancer??, and interventions should be pursued



to encourage modification of cancer-associated lifestyles (smoking and alcohol
consumption).

Immunosuppression caused by HIV infection and implicated in the development of
certain cancers is increased by low CD4 nadir and prolonged duress without effective ARV
treatment. ARV treatment should be started as early as possible and continued for life, even
during cancer treatment, in order to maintain high CD4 counts and an undetectable viral
load.

Our study has several limitations. This was a retrospective observational study with a
relatively small sample size. Data on lifestyle habits (tobacco and/or alcohol consumption)
and all previous treatments are not systematically collected and could not be studied.
Nevertheless, patients were included in the database prospectively, and the database is not
exhaustive knowing the fact that the incidence in France of cancer in PLWHIV is about
13%0!. Referring physicians call indeed on the network for the most serious cases requiring
an appeal decision. In addition, our study population was predominantly male (84%), thereby
further limiting the sample size of female PLWHIV and their malignancies.

With the aging of PLWHIV, the incidence of second and subsequent cancers is
expected to increase in this population, who are at risk for both ADCs and NADCs. Our
findings strongly suggest the importance of effective screening and prevention of all types of
cancers in PLWHIV. Immuno-virological control should be maintained in PLWHIV with
cancer. Increased surveillance, early prevention including vaccination and screening
programs should be offered to PLWHIV with previous cancer history, including those with an

undetectable HIV viral load and/or immune restoration.



Table 1: Patient characteristics

Patient characteristics

Number of patients

Sex
Male
Female

80 (84%)
14 (16%)

Median age 1% cancer (all genders)
Male
Female

50 years (IQR, 41,5-56)
51 years (IQR, 42-59)
48 years (IQR, 36,5-54)

Median age 2" cancer (all genders)
Male
Female

56 years (IQR, 51-64)
58 years (IQR, 51-64)
52,5 years (IQR, 46-64)

Median CD4 nadir

80 cells/mm3 (IQR, 17-156,5)

Time exposure to ART

15 years (IQR, 9-23)

Median CD4

400 cells/ mm? (IQR, 222,5-651)

Median HIV VL

0 cp/mL (IQR, 0-0)

Year of discovery of HIV infection

Before 1997 47 (50%)
1997-2000 19 (20%)
2001-2004 3 (3%)
2005-2009 12 (13%)
After 2009 12 (13%)
Undetermined 1(1%)
Delay between HIV diagnosis
and cancer diagnosis
History of first cancer prior to HIV 4 (4%)
diagnosis
Concomitant diagnosis of HIV 10 (11%)
and first cancer
1 year after HIV diagnosis 6 (6%)
Between 2 and 5 years after 7 (7%)
Between 6 and 10 years after 10 (11%)
Between 11 and 20 years after 23 (24%)
More than 21 years later 11 (12%)
Data not filled in 23 (24%)
First primary cancers
ADC 46 (49%)
NADC 48 (51%)
Second cancer with an ADC first
primary cancer
NHL 7 (15%)
Bladder cancer 5 (11%)
Canal anal cancer 5 (11%)
Hodgkin lymphoma 4 (9%)
Head and neck cancer 3 (7%)
Lung cancer 3 (7%)
Castleman disease 3 (7%)
Liver cancer 2 (4%)
Colorectal cancer 2 (4%)
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Biliary cancer

2 (4%)

Other 10 (20%)
Second cancer with a NADC first
primary cancer
Lung cancer 18 (38%)
Bladder cancer 4 (8%)
Head and neck cancer 4 (8%)
NHL 4 (8%)
Kidney cancer 2 (4%)
Colorectal cancer 2 (4%)
Breast cancer 2 (4%)
Other 12 (25%)

Median time from 1st cancer to 2"
cancer

8,5 years (IQR, 3-12)
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Figure 1: description of the second cancers in relation to the first cancer
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