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ABSTRACT

Background Immune checkpoint inhibitors (ICls) have
been a major advance in cancer management. However,
we still lack prospective real-world data regarding their
usage in people with HIV infection (PWH).

Methods The ANRS C024 OncoVIHAC study
(NCT03354936) is an ongoing prospective observational

cohort study in France of PWH with cancer treated with ICI.

We assessed the incidence of grade >3 immune-related
adverse events (irAEs). All grade >3 irAEs were reviewed
by an event review.

Results Between January 17, 2018, and December 05,
2023, 150 participants were recruited from 33 sites and
140 were included in this analysis. At the data cut-off date
of December 05, 2023, the median follow-up was 9.2

months (IQR: 3.9-18.3), with a total of 126.2 person-years.

Median age was 59 years (IQR: 54-64) and 111 (79.3%)
were men. Median time since HIV diagnosis was 25 years
(12-31), the median duration on antiretroviral (ARV) was
19.5 years (7.7-25.4), and the CD4 nadir was 117/uL
(51-240). ICI regimens comprised anti-programmed cell
death protein-1 (PD-1) for 111 (79.3%) participants, anti-
programmed death-ligand 1 for 25 (17.9%), a combination
of anti-PD-1 and anti-cytotoxic T-lymphocyte associated
protein 4 for 3 (2.1%), and anti-PD-1 along with anti-
vascular endothelial growth factor receptor for 1 (0.7%).
The most frequent cancers were lung (n=65), head/neck
(n=15), melanoma (n=12), liver (n=11) and Hodgkin’s
lymphoma (n=9).

During follow-up, a total of 34 grade >3 irAEs occurred

in 20 participants, leading to an incidence rate of 26.9
per 100 person-years. The Kaplan-Meier estimates of
the proportion of participants with at least one episode
of grade >3 irAEs were 13.8% at 6 months, 15.0% at

12 months and 18.7% at 18 months. One treatment-
related death due to myocarditis was reported (0.7%).
Multivariable analysis of cumulative incidence showed
that participants with time since HIV diagnosis >17
years (incidence rate ratio (IRR)=4.66, p=0.002), with

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Immune checkpoint inhibitors (ICls) have been a
major advance in cancer management. However, we
still lack prospective real-world data regarding their
usage in people with HIV infection (PWH).

WHAT THIS STUDY ADDS

= The study showed that a low CD4 count, a longer
time since HIV diagnosis, a history of cancer surgery
and positive cytomegalovirus (CMV) serology at the
start of ICI were risk factors for the development of
severe immune-related adverse events.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our results show the importance of CD4 counts in
the management of cancer PWH and highlight the
survival benefit for melanoma and Hodgkin’s dis-
ease PWH after ICI treatment.

CD4<200cells/uL (IRR=4.39, p<0.0001), with positive
cytomegalovirus (CMV) serology (IRR=2.76, p=0.034),
with history of cancer surgery (IRR=3.44, p=0.001) had a
higher risk of incidence of grade >3 irAEs.

Conclusion This study showed that the incidence of a
first episode of grade >3irAE was 15.0% (95% Cl: 9.6%
10 22.9%) at 1 year and the cumulative incidence of all
severe irAE episodes was 26.9 per 100 person-years.
Low CD4 count, positive CMV serology, history of cancer
surgery and a longer time since HIV diagnosis were
associated with the occurrence of severe irAEs.

INTRODUCTION

Over the past two decades, considerable
advances in antiretroviral therapy (ART)
have brought HIV replication and its deadly
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consequences under sustained control. As a result,
people with HIV infection (PWH) are now living much
longer' and, as they age, face new cancer challenges,
the incidence of which is higher in PWH than in HIV-
uninfected individuals.” Immune checkpoint inhibi-
tors (ICIs), including monoclonal antibodies that block
cytotoxic T-lymphocyte-associated protein 4 (CTLA-4),
programmed death 1 (PD-1), or its ligand (PD-L1), work
to restore T-cell mediated immune responses against
various cancer types.” Indeed, ICIs are highly effective in
restoring potent antitumor immunity and do not appear
to interact with antiretrovirals." Their use has led to a
substantial improvement in the survival of individuals
with cancer, and they are now commonly administered
across a spectrum of malignancies.” Nonetheless, ICIs
may also disrupt immune tolerance, heightening the risk
of immune-related adverse events (irAEs), which may
include autoimmune reactions.’

PWH were initially excluded from all oncology trials
evaluating the efficacy and the safety profile of ICIs.’
Despite the high efficiency of ARTs, PWH remain more
exposed to infections, cancers and inflammatory mani-
festations.®™!! Thus, a higher rate of irAEs, a lower anti-
tumoral efficacy and/or the induction of inflammatory
syndromes with the use of ICI in PWH were feared.'*"*

More recently, reassuring data on their utilization in
this population with a distinctimmunological profile have
emerged. A review of 176 PWH treated with ICI, primarily
from retrospective studies, reported a 12.1% rate of
severe adverse events (AEs) (Common Terminology
Criteria for Adverse Events (CTCAE) grade >2), which is
comparable to the general population.” This finding was
corroborated by three phase I/II trials that investigated
the use of durvalumab, nivolumab, and pembrolizumab
in virally controlled PWH with cancer, revealing rates
of severe AEs at 0%, 6.3%, and 23.3%, 1resp(=,ctively.15_17
It is worth noting that one participant, treated with
pembrolizumab for Kaposi sarcoma-associated herpes-
virus infection (KSHV), developed a lethal polyclonal
KSHV-associated  B-cell-lymphoproliferation, though
this remains the sole reported case to date.'” When it
comes to the effect of ICIs on HIV viral markers, such as
plasma viral load (VL) and circulating CD4 T levels, the
data were similarly reassuring. In the systematic review,
92% of participants exhibited a stable VL (within+50
copies/mL), while 61% of participants undergoing
treatment demonstrated stable circulating CD4 T levels
(within+100 CD4/mm?).?

Regarding the antitumor efficacy of ICI in PWH, data
remains limited. Although the three phase I/II trials
reported comparable efficacy to the general population,
they included only a small number of participants.'>"”
Moreover, a recent large control-matched retrospective
study found no difference in terms of progression-free
survival (PFS) and overall survival (OS) in PWH with
metastatic non-small cell lung cancer (NSCLC) compared
with immunocompetent participants with metastatic
NSCLC."

In contrast to these potential side effects, there are
arguments in favor of a potentially beneficial effect of
immunotherapy on HIV infection itself. Indeed, as PD-1
is overexpressed on HIV-specific CD4 and CD8 blocking
the PD-1/PD-L1 axis would increase HIV-specific CD4
and CD8 T cells functions' ** with potentially an effect
on HIV reservoirs.

Despite these recent reassuring findings, prospective
real-world data on their utilization in this specific popu-
lation are still lacking. To extend our knowledge in terms
of the management of ICI in the context of cancer and
HIV infection, we built through the French national
ONCOVIH network, a network that brings together
all the expertize required for optimal management of
the various cancers affecting PWH, the ANRS CO24
OncoVIHAC study, a prospective, real-world cohort study
designed to assess the tolerability of these immunothera-
pies in PWH with cancer treated with ICIs in France, and
to assess the impact of ICIs on the virological and immu-
nological status of PWH.

METHODS
Study design and participants
This prospective, real-world, observational cohort

study (ANRS CO24 OncoVIHAC) was set-up at 33 sites
in France (online supplemental table S1). It enrolled
participants >18 years of age, with HIV infection and a
histologically proven cancer, naive for ICI therapy who
initiated an ICI therapy at baseline or were treated with
an ICI for less than 30 days, with any CD4 lymphocytes
count or HIV VL. ICI regimens included anti-PD-1 or
anti-PD-L1 or anti-CTLA-4 administered either as mono-
therapy or in combination according to cancer guidelines
for HIV uninfected individuals. ICI were provided free of
charge through the national health insurance according
to marketing authorization, temporary authorization for
use or temporary recommendation for use. Indications
were as followed: melanoma (ipilimumab, nivolumab
and pembrolizumab), lung cancer (nivolumab, pembroli-
zumab, atezolizumab, durvalumab), kidney cancer
(nivolumab), bladder cancer (atezolizumab), Hodgkin’s
disease (nivolumab, pembrolizumab), anal cancer
(pembrolizumab) and head/neck cancer (pembroli-
zumab, nivolumab). Nivolumab and durvalumab were
prescribed every 2weeks, pembrolizumab and atezoli-
zumab every 3weeks, and ipilimumab every 3weeks, but
for a total of four doses. Some of these ICIs are adminis-
tered as first-line therapy or after the failure of previous
therapies, and may be administered in conjunction with
chemotherapies.

The protocol was approved by the ethics committee of
the CPP Sud-Ouest et de I’Outre-mer IV. All participants
gave written informed consent to take part in this study
registered under ClinicalTrials.gov (NCT03354936).

Procedures
Study visits were scheduled at month 0 (the first day of
ICI administration, baseline), 6 months, 12 months, 18
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months and 24 months. At baseline, the following data
were collected: socio-demographic and lifestyle data,
history of HIV infection, current cancer (type, histology,
previous treatments), the ICI received, HIV-1 RNA VL,
CD4 and CD8 T lymphocytes count, presence of co-infec-
tions using serology determinations for hepatitis B virus
(HBV), hepatitis Cvirus (HCV), epstein barr virus (EBV),
cytomegalovirus (CMV), history of AIDS-defining events,
antiretroviral (ARV) treatments, personal and family
history of autoimmune diseases, corticosteroid therapy in
the last 6 months, personal and family history of cancer.

At follow-up visits the data collected were current ARV
treatment, concomitant therapies, the ICI received (type
of treatment, dose, start date, end date and, time and
reason for the interruption of ICI if any), clinical and
biological AEs, immuno-virological data (HIV-1 RNA
VL, CD4 and CDS8), evolution of cancer disease and vital
status.

Outcomes

The primary outcome was the incidence of the first occur-
rence of grade >3 irAEs during the study period. Grade
3-5 AEs were reviewed by an event review committee
composed of infectiologists, immunologists, pharmacol-
ogists and oncologists to validate the reported AEs and
classify them as irAEs or not, on a consensus basis. All
AEs were graded according to the CTCAE V.4.0 (available
at  https://ctep.cancer.gov/protocolDevelopment/elec-
tronic_applications/ctc.htm).

Secondary outcomes included cumulative incidence of
grade >3 irAEs, baseline factors associated with a cumula-
tive incidence of irAEs, OS, PFS, the evolution of plasma
HIV RNA VL, CD4 count, CD8 count and CD4/CDS8
ratio, and changes in ART.

Statistical analysis

Primary and secondary analyses were assessed in partici-
pants enrolled in the study who started ICI and who were
enrolled at least 6 months prior to the cut-off date. Base-
line characteristics were described for the overall cohort,
and by cancer types for the most frequent ones.

We used the Kaplan-Meier method to estimate the
proportion of participants with grade >3 irAEs for the
entire cohort and by subgroups, including ICI type,
cancer type, period of inclusion, CD4 nadir (<100 vs
>100cells/pL), baseline CD4 count (<200 vs 2200 cells/
pL) and baseline CD4:CDS8 ratio (<0.4 vs >0.4). Log-
rank test was used to compare the risk of grade >3 irAEs
between groups. In this analysis, subjects’ follow-up was
right-censored at the time of the first occurrence of grade
>3 irAEs.

Cumulative incidence rates per 100 person-years of
grade >3 irAEs were calculated by the total number of
grade >3 irAEs divided by the total number of person-
years of observation. Participants who experienced
multiple grade >3 irAEs on a given day were considered
to have experienced one grade >3irAE on that day. The
person-years of observation are the sum of the number of

years that each subject of the study population has been
under observation. In this analysis, the entire follow-up
period was considered.

Univariable and multivariable analyses were performed
to identify baseline factors associated with the cumula-
tive incidence of grade >3 irAEs, using Poisson regres-
sion models with a log link and person-years as the
offset. The following baseline variables were tested: age,
gender, geographic origin, professional activity, smoking,
drug use, alcohol use, corticosteroid therapy in the last
6 months, HIV transmission group, pre-ART VL, CD4
nadir, CD4 count, CD8 count, CD4:CD8 ratio, VL, inte-
grase strand transfer inhibitor-containing regimen, non-
nucleoside reverse transcriptase inhibitor-containing
regimen, protease inhibitor-containing regimen, posi-
tive hepatitis B surface (HBs) antigen, positive HCV
antibody, positive EBV antibody, positive CMV anti-
body, cancer stage at ICI initiation, ICI type, history of
chemotherapy, cancer surgery, radio-chemotherapy,
radiotherapy, cancer type for the most common ones
(lung cancer, head/neck cancer, melanoma, liver cancer,
Hodgkin’s disease). Continuous variables were modeled
as categorical variables (categorization into terciles) and
we grouped the closest category to obtain two categories
for certain variables based on the incidence rate ratio
of the corresponding univariable model. Variables with
a p value<0.20 in the univariable analysis were retained
for the multivariable analysis. The backward elimination
technique (p<0.05) was applied to identify variables inde-
pendently associated with the incidence of irAEs. Because
some of the variables for the multivariable analysis had
missing values, and because it is better to impute missing
data than to ignore them, multiple imputations using the
chained equations approach were used to fill in missing
data from the participant’s other covariables. Five impu-
tations were chosen. Analyses were run on each of the
five data sets and the results were combined with Rubin’s
rules.

The Kaplan-Meier method was used to estimate overall
and PFS rates for the overall cohort and by subgroups.
For PFS, the event was death or disease progression. The
log-rank test was used to compare survival rates between
groups.

The evolution of plasma VL was assessed separately
for participants with a plasma VL<50 copies/mL at base-
line and those with a VL 250 copies/mL at baseline. For
participants whose VL was =50 copies/mL at baseline,
we estimated, among those who had VL measurements
during follow-up, the proportion of participants who
had an HIV VL<50 copies/mL at the last assessment. For
participants whose VL was <50 copies/mL at baseline,
we estimated, among those who had VL measurements
during follow-up, the proportion of participants who had
all VL measurements <50 copies/mL. Changes in CD4
count, CD8 count and the CD4/CD8 ratio between base-
line and the participant’s last assessment were compared
using the Wilcoxon paired test. Change in antiretroviral
treatment was estimated by the proportion of participants

Assoumou L, et al. J Immunother Cancer 2024;12:¢009728. doi:10.1136/jitc-2024-009728 3


https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm

who changed their baseline regimen during the follow-up
period.

Analyses were performed using SAS (V.9.4, SAS Insti-
tute) and Stata/SE (V.13.0, StataCorp, USA) software. All
p values and Cls are two-tailed, with a significance level
setat 0.05.

RESULTS

Baseline characteristics of study population

Between January 17, 2018, to December 05, 2023,
150 participants had been enrolled from 33 sites, 9 of
whom enrolled less than 6 months ago and 1 had no

Enrolled (N=150)

data reported (online supplemental table S1), leaving
a total of 140 participants analyzed. At the data cut-
off date of December 05, 2023, the median follow-up
of participants was 9.2 months (IQR: 3.9-18.3), with a
total of 126.2 person-years, including a median dura-
tion under ICI of 5.4 months (IQR: 2.1-12.7). During
the follow-up period, 81 (58%) participants died, and 9
(6%) prematurely discontinued study follow-up. From
the remaining 50 participants, 28 were on ICI at the
cut-off date, 22 stopped ICI due to cancer progression
(n=1), AE/serious adverse event (SAE) (n=6), improve-
ment (n=1) and physician decision (n=14 including 4

Y

Analyzed (N=140)

Y

Study discontinuation (N=90)

- Death (n=81)

- Moving (n=4)

- Physician’s decision (n=2)

- Withdrawal of consent (n=1)

- SAE (n=1)

- Change of follow-up site to a non-study
site (n=1)

\ 4

On follow-up at the cut-off date
(N=50)

Y

Excluded (N=10)

- Did not meet inclusion criteria (n=0)
- Time since enrolment < 6 months (n=9)
- Data not entered in e-CRF (n=1)

A 4

On ICl at the cut-off date (N=28)

Cut-off date : 05 DEC 2023
Figure 1

Y

ICl discontinued but participant

remained in study (N=22)
- SAE (n=5)
AE (n=1)
Physician’s decision (n=14)
- 4 without explanation
- 10 changes to non-ICl treatment
Progression (=1)
- Improvement (n=1)

Flowchart of the study. AE, adverse event; e-CRF, electronic case report form; SAE, serious adverse event.
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without explanation and 10 switched to a non-ICI treat-
ment), (figure 1).

Baseline characteristics are shown in table 1. Partici-
pants were mostly men (79.3%), the median age was 59
years (IQR: 54-64), and 111 (79.3%) were current or
former smokers. Median time since HIV diagnosis was
25 years (12-31), with a median CD4 nadir of 117 /pL
(51-240). They have been on ART for a median of 19.5
years (7.7-25.4) and four had never received antiretro-
viral treatment. At study entry, the median CD4 count
was 336/pL (210-598), CD4:CDS8 ratio 0.7 (0.3-1.0) and
HIV plasma VL was <50 copies/mL for 107/127 (84.3%)
participants. In the 20 participants with viremia at base-
line, the median HIV RNA VL was 460 copies/mL (IQR:
106-39,550).

The types of cancer and the ICIs prescribed for these
cancers are reported in figure 2. The most frequent
cancers were lung (n=65, 46%), head/neck (n=15, 11%),
melanoma (n=12, 9%), liver (n=11, 8%) and Hodgkin’s
lymphoma (n=9, 6%). ICI regimens comprised anti-
PD-1 for 111 (79%) participants (pembrolizaumab (n=58,
41%), nivolumab (n=49, 35%), cemiplimab (n=4, 3%)),
anti-PD-L1 for 25 (18%) participants (atezolizumab
(n=15, 11%) and durvalumab (n=10, 7%)), a combina-
tion of anti-PD-1 and anti-CTLA4 for 8 (2%) (nivolum-
ab+ipilimumab), and anti-PD-L1 along with anti-vascular
endothelial growth factor receptor (VEGFR) for 1 (<1%)
(atezolizumab+bevacizumab).

Incidence of grade >3 irAEs

Overall, a total of 34 grades >3 irAEs occurred in 20 partic-
ipants, leading to an incidence rate of 26.9 per 100 person-
years (95% CI: 18.7 to 37.7). The most frequent grade
>3 irAEs were liver enzymes elevation (n=3), cytopenia
(n=3), anemia (n=3), pneumonia (n=3), lipase elevation
(n=2), myocarditis (n=2), acute hepatitis (n=1) (online
supplemental table S2). One death, due to myocarditis
and considered to be treatmentrelated, was reported
(0.7%). The majority of events were reversible after
systemic glucocorticoid use. Indeed, during the study,
41/140 (29.3%) participants received glucocorticoid for
a median duration of 12.1 months (IQR: 5.1-45.9). Most
of them received glucocorticoid in the context of irAE. Of
the 20 participants with grade >3 irAEs, 15 discontinued
ICI due to these grade >3 irAEs.

With regards to the dynamics of grade >3 irAEs, using
Kaplan-Meier estimates, the proportion of participants
with at least one grade >3 irAEs was 13.8% (95% CI: 8.8%
to 21.4%) at 6months, 15.0% (95% CI: 9.6% to 22.9%)
at 12months and 18.7% (95% CI: 12.1% to 28.3%) at
18 months. Subgroup analyses did not evidence any statis-
tically significant difference between subgroups (table 2).

Multivariable analysis of cumulative incidence of grade
>3 irAEs showed that participants with time since HIV
diagnosis >17 years (incidence rate ratio (IRR)=4.66,
p=0.002), with CD4<200cells/pL (IRR=4.39, p<0.0001),
with positive CMV serology (IRR=2.76, p=0.034), with
history of cancer surgery (IRR=3.44, p=0.001) had a

higher risk of incidence of grade >3 irAEs than others
(online supplemental table S3). In contrast, participants
receiving nivolumab experienced a 62% reduction in the
risk of incidence of grade >3 irAEs.

Overall survival and progression-free survival

During follow-up, 81 participants died. The OS rates
as estimated using Kaplan-Maier estimates were 68.6%
(95% CI: 60.0% to 75.8%) at 6 months, 49.2% (95%
Cl: 40.1% to 57.6%) at 12months and 39.3% (95%
CL: 30.3% to 48.1%) at 18 months (online supple-
mental table S4). The OS rates differed according
to cancer type, CD4 nadir and CD4:CD8 ratio levels.
Participants with lung cancer (36.4%), liver cancer
(24.2%) and head/neck cancer (15.9%) had a lower
18-month survival rates than those with melanoma
(83.3%) and Hodgkin’s (88.9%). Participants with
CD4 nadir 2100 cells/pL (47.4%) and CD4:CD8 ratio
>0.4 (44.3%) had higher survival rates as compared
with those with CD4 nadir <100 cells/pL (26.8%) and
CD4:CD8 ratio <0.4 (28.8%), respectively (figure 3
and online supplemental table S4). By contrast, no
differences in survival rate was evidenced according
to the inclusion period, the baseline CD4 count and
the ICI type. Moreover, glucocorticoid use was not
associated with survival.

With regard to PFS rates, Kaplan-Meier estimates
were 48.8% (95% CI: 40.1% to 57.0%) at 6 months,
32.3% (95% CI: 24.3% to 40.5%) at 12months and
25.3% (95% CI. 17.8% to 33.5%) at 18 months
(online supplemental table S4). PFS rates at month
18 were higher in participants with Hodgkin’s
disease (98.5%) than in those with head/neck cancer
(38.4%), melanoma (31.4%), liver (29.5%) and lung
cancer (25.5%), p=0.002and in those with a CD4
nadir 2100 cells/pL (29.8%) versus 16.7% in those
CD4 nadir <100 cells/pL, p=0.007. Inclusion period,
baseline CD4 count, baseline CD4:CDS8 ratio and ICI
received were not associated with a significant differ-
ence in PFS (online supplemental appendix figure S1
and table S4).

Evolution of plasma viral load, CD4, CD8 and CD4:CD8 ratio

A median of 3 HIV RNA VLs assessments per partici-
pant (IQR: 1-5) were collected from 81 participants
over the study follow-up. In participants with base-
line HIV RNA<50 copies/mL, HIV viremia remains
suppressed in 57/67 (85.1%) throughout follow-up
and 62/67 (92.5%) had their last VL<50 copies/mL
(online supplemental table S5 and figure S2A). Of
the 14 participants with baseline HIV RNA>50 copies/
mL, 11/14 (78.6%) achieved VL<50 copies/mL
during the follow-up and 9/14 (64.3%) had the last
VL<50 copies/mL (online supplemental table S5 and
figure S2B). There was no significant change in CD4
and CD8 T cells counts and CD4:CD8 ratio over time,
respectively, =20 cells/pL, p=0.062 and -44 cells/pL,
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Figure 2 Number of immune checkpoint inhibitors (ICl) received by cancer-type. CEMI, Squamous cell carcinoma.

p=0.17, and -0.003, p=0.33 (online supplemental
table S6).

Changes in antiretroviral therapy

During follow-up, 9 of the 140 participants (6.4%) discon-
tinued their baseline ART and switched to another ARV
regimen in the context of viral suppression. Changes
were proposed during multidisciplinary meetings mainly
to prevent potential toxicity of cancer therapy, minimize
drug interaction and improve participants’ quality of life
(online supplemental table S7).

DISCUSSION

As HIV can be considered a chronic disease when HIV viral
replication is durably suppressed, prolonged life together
with persistent damages in the immune system, high
prevalence of persistent oncogenic viruses and increased
exposure hazards have moved cancer as a leading cause
of death in PWH and a new challenge for clinical manage-
ment of both entities, cancer and HIV. The ONCOVIH
network, which gathers all types of expertize required for
optimal management of the different cancers in PWH,
has set-up this national prospective OncoVIHAC cohort
to evaluate in real life and on a large scale the safety of
the use of ICI in this double context of HIV infection and
cancer.

The ANRS CO24 OncoVIHAC cohort study conducted
in France has encouraged the deployment through this
prospective, real-world national cohort to assess the safety
of PWH receiving ICI for different types of cancer in PWH
within thanks to close collaboration setup through the
ONCOVIH network between oncologists, infectiologists and
pharmacologists, within the framework of regular national
or regional interdisciplinary meetings. Our results over a
2-year follow-up showed a proportion of PWH experiencing

a severe irAEs between 13.8% (95% CI: 8.8% to 21.4%) at
6months, 15.0% (95% CI: 9.6% to 22.9%) at 12months
and 18.7% (95% CI: 12.1% to 28.3%) at 18 months. This
is in agreement with the results of irAEs in HIV-uninfected
populations demonstrating that such therapies can be
used in PWH who did not experience excessive treatment-
related immune toxicities, as the majority of events were
reversible after systemic glucocorticoid use, and then safely
managed. Indeed, grade >3 irAEs occur in approximately
5-30% of patients in the general population.”’ Further-
more, in a systematic review and meta-analysis of data from
36 phase II and III randomized controlled trials (n=15370)
involving HIV-uninfected people with cancer,” grade >3
irAEs were 15.1% for atezolizumab, 14.1% for nivolumab,
19.8% for pembrolizumab and 28.6% for ipilimumab, as
observed in the present analysis. In contrast, the study by
El Zarif et a” in PWH reported a relatively lower incidence
rate of grade >3 irAEs of 7.7% at 6months compared with
our results. This difference could be explained by the retro-
spective nature of the first study, a source of a selection bias
and result in the omission of some events. The incidence of
fatal-ICI-associated AEs in our study was rare (0.7%), close
to that reported in HIV-uninfected individuals, ranging
from 0.3% to 1.3%.**

Our study suggests that the incidence of irAEs was
lower with nivolumab than with other ICI, as shown in
another study.25 In addition, viral infections, such as CMV
could play a role in remodeling the tumor’s immune
microenvironment, altering the host immune response
and thus favoring the development of irAEs.” Surgery
can also produce immunogenic lesions on non-malignant
host cells, and is therefore likely to induce irAEs. Lower
CD4 cell count and longer duration since HIV diagnosis
played a role in the incidence of serious treatment-related
toxicity.
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Figure 3 Kaplan-Meier estimates of the probability of survival according to CD4 nadir (A); CD4 count at baseline (B); CD4:CD8
ratio at baseline (C); immune checkpoint inhibitor (ICl) type (D); cancer type (E) and inclusion period (F).

Data on the effect of CD4+Tcell count on irAEs are
conflicting. Some studies suggest that low CD4+T cell
counts in participants receiving ICI therapy may be asso-
ciated with a higher risk of irAEs?” whereas other suggest
that a higher CD4+Tcell counts prior to receiving ICI
therapy may be associated with a higher risk of irAEs.”
In this prospective cohort study, we showed that partic-
ipants with CD4 T cell count <200/pL at ICI initiation
have a higher risk of irAEs, which is in line with the first
hypothesis.

The onset of immune-mediated toxicities was followed
by discontinuation of immunotherapy in most cases in
the study, in line with the literature, which recommends
discontinuation of systemic therapy in the event of grade
3—4 toxicity, as well as moderate-dose to high-dose corti-
costeroid therapy.”*

Over the course of the study, 81 participants died,
leading to a survival rate of 68.6% at 6 months and 49.2%
at 12 months. Individuals with cutaneous melanoma,
Hodgkin’s, CD4 nadir =100 cells/pL and CD4:CD8 ratio
>0.4, appeared to have a higher survival rate than others.
These results are in line with those reported by El Zarif
et al, among whom participants with melanoma had a
higher survival rate than participants with other tumor
types. Our results confirm the importance of CD4 count
and CD4:CD8 ratio in the prognosis of PWH with cancer,
as ICI treatment did not reduce the high risk of death
in PWH with cancer whose CD4 count and CD4:CD8
ratio were low. This reinforces the absolute need to treat
HIV-infected individuals before massive damage to the
immune system occurs.

Our study is entirely reassuring, confirming that ICI
treatment has no deleterious impact on HIV virological
control and immunological parameters in this popu-
lation.”® 1% 3% HIV remained suppressed during ICI
treatment. Indeed, 85.1% of participants maintained
undetectable HIV-RNA during ICI treatment. In addi-
tion, CD4 and CD8 counts, as well as the CD4:CD8 ratio,
remained stable. Indeed, as CD4 cell count and HIV
VL depend strongly on HIV treatment, these results are
expected as the ARV treatment also remained stable over
time with only nine participants changing their baseline
ARV treatment.

Our study has several limitations: First, our cohort does
not include a population of HIV-uninfected participants with
cancers to estimate whether HIV infection plays a role in the
incidence of immune-related toxicity in PWH with cancer.
Second, the presence of missing data for certain important
variables, including CD4 nadir, CD4 count, CD4:CD8 ratio
and duration of ART, can have an impact on the multivariate
analysis, even if the missing data have been imputed. Third,
women and individuals PWH from sub-Saharan origin were
poorly represented, possibly due to a younger age and thus
less at risk of age-related cancers, which may limit the gener-
alization of our results. However, one key strength of this
ongoing cohort is that it is prospective and real-world, that
it has enabled a prospective evaluation of the safety of these
treatments, and that it has strengthened close collaboration
between infectiologists, oncologists and pharmacologists to
optimize the management of PWH with cancer.

Fourth, the study follow-up was too short (9.2months) to
cover all the potential long-term side effects of ICIs. However,
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of the 34 grade >3 irAEs, 29 occurred within the first
6months of follow-up and the remaining 5 irAEs occurred
after 10months of follow-up. This suggests that severe irAEs
occur early in ICI treatment and that the potential long-term
side effect of ICI appears to be limited. Furthermore, when
we assessed the relationship between ICI exposure and irAE,
we found that the risk of developing severe irAE decreased
by 63% after 10months of ICI treatment compared with less
than 10months (IRR 0.37, 95% CI: 0.14 to 0.95).

In conclusion, this prospective real-life cohort study has
added to current knowledge concerning the incidence and
risk factors for severe irAE, as well as survival according to
cancer type in PWH receiving ICI. The study showed that a
low CD4 count, a longer time since HIV diagnosis, a history
of cancer surgery and positive CMV serology at the start of
ICI were risk factors for the development of severe irAEs.
These data also suggest that ICI treatment has no impact on
HIV control, with no disruption in control of viral replication
and no decrease in CD4 T=ell count. The survival benefit
for PWH with melanoma and Hodgkin’s disease after ICI is
encouraging and reinforces the value of these treatments in
this population.
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