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ABSTRACT

Background No standard therapies beyond first line are
established for advanced squamous cell anal carcinoma
(aSCAC). Earlier preliminary data suggest activity of epidermal
growth factor receptor (EGFR) inhibition and programmed cell
death ligand (PD-(L))1 blockade in patients with previously
treated disease. Aim of this study was to explore activity and
safety of avelumab with/without cetuximab in patients with
aSCAC.

Methods In this open-label, non-comparative, ‘pick the
winner’, multicenter randomized phase |l trial (NCT03944252),
patients with aSCAC progressing after one or more lines

of treatment were randomized 1:1 to the anti-PD-L1 agent
avelumab alone (arm A) or combined with cetuximab (arm B).
Overall response rate (ORR) was the primary endpoint. With
one-sided o error set at 0.05 and power of 80%, at least 4
responses out of 27 patients per arm had to be observed

to declare the study positive. Secondary endpoints were

progression free survival (PFS), overall survival (0S), and safety.

Results Thirty patients per arm were enrolled. Three patients
in arm A and five in arm B achieved partial response: primary
endpoint was reached in combination arm. ORR was 10%
(95% CI 2.1 t0 26.5) and 17% (95% Cl 5.6 to 34.7) in arms

A and B; disease control rate was 50% (95% Cl 31.3 t0 68.7)
inarm A and 57 (95% Cl 37.4-74.5) in arm B. At a median
follow-up of 26.7 months (IQR 26.5-26.9), median PFS was
2.0 months (95% Cl 1.8 t0 4.0) inarm A and 3.9 (95% Cl
2.110 5.6) in arm B. Median 0S was 13.9 months (95% Cl
7.7t019.4)inarmAand 7.8 (95% Cl 6.2 to 11.2) in arm B.
Acceptable safety profile was observed in both arms.
Conclusions CARACAS study met its primary endpoint in
arm B, documenting promising activity of dual EGFR and
PD-L1 blockade in aSCAC.

BACKGROUND
Although squamous cell anal carcinoma
(SCAC) is a rare malignancy and accounts for
around 2% of all gastrointestinal tumors,’ its
annual incidence has steadily risen over the
past 15 years.? About 90% of cases are linked
to human papillomavirus (HPV) infection
and additional risk factors include smoking,
HIV or other causes of immunosuppression.

The management of patients with
advanced disease has historically consisted
of palliative chemotherapy, mainly cisplatin
and b5-fluorouracil (5-FU) combination,
based on the limited evidence of retro-
spective case series.” More recently, the
randomized phase II InterAACT study of
initial therapy with either cisplatin/5-FU
or carboplatin/paclitaxel established the
latter regimen as another standard treat-
ment option.* The DCF (docetaxel, cisplatin
and 5-FU) regimen at standard or modified
dosage was recently tested in chemotherapy-
naive patients with advanced SCAC in a
single-arm, phase II trial. With both dosages,
DCF showed remarkable disease control rate
(DCR) and durable progression-free survival
(PFS) and is nowadays another option in
first-line treatments for patients in good clin-
ical conditions.”

Nevertheless, the outcome of patients with
advanced SCACis poorand no evidence-based

BM)

Lonardi S, et al. J Immunother Cancer 2021;9:002996. doi:10.1136/jitc-2021-002996 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7593-8138
http://dx.doi.org/10.1136/jitc-2021-002996
http://dx.doi.org/10.1136/jitc-2021-002996
http://crossmark.crossref.org/dialog/?doi=10.1136/jitc-2021-002996&domain=pdf&date_stamp=2021-10-23

options are currently available after failure of firstline
chemotherapy.

The sensitivity of HPV-associated cancers to immune
checkpoint inhibitors may be sustained by the expression
of highly antigenic viral proteins and the upregulation of
programmed cell death protein 1 (PD)-1/programmed
cell death protein ligand 1 (PD-L1) axis, which is respon-
sible of immune-escape, establishment of chronic HPV
infection and cancer initiation.® 7 Even though tumor
mutational burden (TMB) is low in the majority of
SCACs, some tumors—mainly the HPV-negative ones—
may be hypermutated.®? Based on these considerations,
anti-PD-(L)1 agents are under clinical investigation in
patients with SCAC. PD-1 blockade with either nivolumab
or pembrolizumab achieved modest activity in patients
with chemorefractory and advanced disease, but tumor
responses were durable and independent from tumor
PD-L1 expression. The safety profile of these agents was
consistent with the literature and apparently notimpacted
by HIV infection.'*™"

The antiepidermal growth factor receptor (EGFR)
agents cetuximab or panitumumab achieved responses
in small retrospective series of patients with advanced
SCAC."” " The rationale for investigating EGFR inhibi-
tion in SCAC is based on the broad expression of EGFR'
which is activated by the HPV-associated E5 protein'® and
the rarity of KRAS mutations in this tumor type (about
5%)."

Cetuximab exerts antibody-dependent cytotoxicity
(ADCC) on tumor cells mediated by natural killer (NK)
cells.'”® The secretion of interferon gamma by NK cells
may induce tumor PD-L1 expression,” leading to poten-
tial synergistic activity between PD-L1 and cetuximab.
Avelumab, a fully human IgG1l anti-PD-L1 antibody, has
itself ADCC properties and has been approved for the
treatment of advanced Merkel cell carcinoma,” by the
European Medicines Agency for advanced renal cell carci-
noma®! and by Food and Drug Administration (FDA) as
maintenance therapy after chemotherapy in metastatic
urothelial carcinoma.”

Recently, avelumab plus combination
showed a manageable safety profile as third-line therapy
of anti-EGFR-experienced patients with RAS wild-type
metastatic colorectal cancer.”” Moving from this back-
ground, we designed a randomized phase II trial of
avelumab or avelumab plus cetuximab for patients with
previously treated, locally advanced or metastatic SCAC.

cetuximab

METHODS

Study design and participants

The CARACAS trial (NCT03944252) was a multicenter,
open-label, ‘pick-the-winner’, randomized phase II trial
promoted by the Gruppo Oncologico Nord Ovest Foun-
dation (online supplemental file 2). The study involved
17 centers throughout Italy and was coordinated by
Veneto Institute of Oncology IRCCS in Padua.

Eligible patients aged at least 18 years were included;
histologically proven diagnosis of SCAC was required,
with an Eastern Cooperative Oncology Group (ECOG)
performance score (PS) of 0-2 and a life expectancy of
at least 12 weeks. Furthermore, patients were eligible if
they had evaluable disease according to Response Evalu-
ation Criteria In Solid Tumors (RECIST) criteria V.1.1**
and if they had already received at least one previous
line of treatment for metastatic disease; patients experi-
encing progression of disease within 6 months after the
completion of chemoradiotherapy for non-metastatic
disease were also eligible. Adequate bone marrow, renal,
and hepatic function were required, with neutrophils
>1.5x10° /L, platelets >100x10° /L, hemoglobin >9 g/
dL, total bilirubin <1.5 x the upper-normal limits (UNL)
of the normal values, creatinine clearance 230 mL/min
according to the Cockcroft-Gault formula, or serum
creatinine <1.5 x UNL. Importantly, HIV-positive patients
were eligible if their CD4+cell count amounted to 300
cells per pL. or more at the screening, if HIV viral load
was undetectable, and if they were compliant with antiret-
roviral therapy. Patients with treated brain metastases
were eligible if lesions were stable and asymptomatic for
at least 3 months.

Patients with active autoimmune disease, or patients
that required for any reason use of immunosuppressive
treatment including chronic prolonged systemic cortico-
steroids (defined as corticosteroid use for 21 month) were
excluded. Patients with active hepatitis B virus or hepatitis
C virus infection at screening were also ineligible.

Patients with clinically significant cardiovascular
disease, such as cerebral vascular accident/stroke,
myocardial infarction, unstable angina, congestive heart
failure (=New York Heart Association Classification Class
II), or serious cardiac arrhythmia requiring medication,
were not allowed to participate.

Written informed consent to the study procedures and
to molecular analyses was obtained from each patient
before registration.

Randomization and masking
Patients considered eligible were randomized in a 1:1
ratio between two treatment arms: avelumab mono-
therapy (arm A) or cetuximab plus avelumab (arm B).
Registration and randomization procedures were
centralized at Veneto Institute of Oncology and were
performed by using an electronic web-based system. The
randomization code consisted of a unique identification
code and was used on all further documentation and
correspondence, including electronic case record forms.
No stratification factors were adopted.

Procedures

In arm A, patients received avelumab 10 mg/kg intrave-
nously on day 1 every 2 weeks; in arm B, patients received
cetuximab 500 mg/m? intravenously plus avelumab 10
mg/kg intravenously both on day 1 every 2 weeks. In
both arms, treatment was administered until progression
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of disease, patient refusal or inacceptable toxicity. Treat-
ment beyond progression was allowed only after discus-
sion with the principal investigator of the trial.

The collection of tissue specimens was mandatory
for study entry; a formalin-fixed paraffin embedded
tumor block from primary tumor and/or metastasis was
required during the screening phase. Histological diag-
nosis was centrally confirmed for all patients; HPV status
was centrally assessed by means of HPV test performed
with real time polymerase chain reaction in case of
patients with missing information. Additional biopsy was
recommended, but not mandatory, at the time of disease
progression.

CT scan images were also collected for central review at
the Veneto Institute of Oncology.

Outcomes

Outcomes were described separately in each arm since
no formal comparison between the two study treatments
was allowed. The primary endpoint of the study was
overall response rate (ORR), defined as the percentage
of patients achieving a complete (CR) or partial (PR)
response, according to RECIST 1.1 criteria® among the
total of patients randomized in each arm.

Secondary endpoints were PFS, overall survival (OS),
and safety profile description. Exploratory endpoints
were translational analyses on biomarkers identified in
blood, urine and tumor tissue samples.

PFS was defined as the time from randomization to the
first documentation of objective disease progression or
death due to any cause, whichever occurred first. For alive
patients free from progression at data cut-off, PFS was
censored at the time of the last evaluable tumor assess-
ment documenting absence of progressive disease.

OS was defined as the time from study enrolment to the
date of death due to any cause. Patients still alive at the
time of analysis were censored for OS on the last date they
were known to be alive.

Duration of disease control was analyzed for all patients
who had reached PR or stable disease (SD) and was
defined as the time from the first response or stabilization
of disease, whichever came first, to the first documenta-
tion of objective disease progression, or to the last evalu-
able tumor assessment.

Toxicities were reported according to the Common
Terminology Criteria for Adverse Events V.4.03.

Statistical analysis
A Simon’s two-stage Mini-Max design® was used for both
arms in parallel.

The null hypothesis of a response rate of 5% (p0=0.05)
was tested against alternative of a response rate of 20%
(p1=0.20). Type I error rate was set at 0.05 (one sided)
and power at 80%.

In the first stage, 13 patients had to be accrued in each
arm. According to the two-stage mini-max design, in case
of no responses in these 13 patients, the study would have
been stopped. Otherwise, 14 additional patients would

have been accrued for a total of 27 in each arm. The null
hypothesis could have been rejected in case of at least
4 out of 27 patients in each arm had a tumor response
according to RECIST V.1.1.

In order to assess the safety profile of the combination
therapy, a safety run-in phase was also preplanned: the
enrolment of new patients had to be temporary inter-
rupted after the first six patients were randomly assigned
to arm B. After six patients enrolled in arm B received two
cycles of study treatment, a Safety Monitoring Committee
completed a safety evaluation; as the study treatment
combination was judged feasible and no major safety
concerns arose, the enrolment was resumed.

The intention to treat (ITT) population included
all randomized patients and was used to evaluate the
endpoints related to activity and efficacy of the study
treatment. The safety population included all patients
who received at least one dose of the study medication
designated according to the randomization arm.

The primary analysis of ORR was performed in the ITT
population. For each arm, the proportion of responding
patients was estimated and a one-sided 95% CI and a
two-sided 95% CI were calculated using the Clopper and
Pearson method based on the binomial distribution.

The median follow-up was calculated using the reverse
Kaplan-Meier method. Survival endpoints (PFS, OS) were
described using the Kaplan-Meier method, and Kalb-
fleisch and Prentice formula was applied to calculate the
two-sided 95% CI. SAS software (V.9.4) and R software
(V.4.0.3) were used for all statistical analyses.

RESULTS

From September 18, 2018 to July 2, 2019, 62 patients were
screened (figure 1). Screening failure was declared for
two of them due to clinical conditions worsening: there-
fore, 60 eligible patients in total were randomized, 30 in
each arm, 6 more than initially planned in order to coun-
terbalance possible dropouts. Of note, target accrual was
completed 7 months before the planned date of February
28, 2020.

Baseline characteristics of patients are illustrated in
table 1 and were well balanced between the two arms,
with the only exception of female patients: 24 (80%) in
arm A and 17 (57%) in arm B. Median age was 63 years
(range 35-85 years). Twelve (40%) out of 30 patients in
each arm had distant metastases; 7 (23%) in arm A and
10 (33%) in arm B had received two or more previous
lines of treatment. Three (10%) patients in arm A and
one (3%) patient in arm B had HIV infection.

As shown in online supplemental table S1, HPV status
was centrally assessed for 56 (93%) patients, 28 in each
arm. HPV-positive status was found in 25 (89%) patients
in arm A and 26 (93%) in arm B. Out of 51 HPV-positive
patients, HPV type was evaluable for 36 patients, 34 of
them being HPV-16 positive (online supplemental table
S1).
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Figure 1 Trial profile.

At cut-off date of September 21, 2020, at a median
follow-up of 17.2 months (IQR: 15.7-18.2), median
duration of therapy was 3.5 months in arm A and 4.6
months in arm B. Only two patients in each arm were still
receiving treatment at the time of the data cut-off; the
most common reason for treatment discontinuation was
disease progression (87% in both arms).

Patients evaluated for RECIST 1.1 response were 57,
since 3 patients (1 in arm A and 2 in arm B) died of
disease before the first radiological re-evaluation.

After the first stage of enrolment, one patient in each
arm achieved a PR. In the ITT population, of the 30
patients in each arm, 3 PRs (10%; one-sided 95% CI lower
bound 2.8%; two-sided 95% CI 2.1 to 26.5) in arm A, and
5 PRs (16.7%; one-sided 95% CI lower bound 6.8%; two-
sided 95% CI 5.6 to 34.7) in arm B were documented.
None of the five PRs in arm B were observed in patients
28-30. All the PRs were confirmed by central review.

The blinded independent central review confirmed the
Investigator-assessed results. Figure 2 depicts the radiolog-
ical dynamics of tumor responses in each arm by means of
waterfall plots (panels A-B), swimmer plots (panels C-D)
and spider plots (panels E-F).

DCR in the ITT population was 50% (two-sided 95% CI
31.3 to 68.7) in arm A and 57% (two-sided 95% CI 37.4 to
74.5) in arm B. Durable responses and disease stabilizations

were observed in both arms: median duration of disease
control was 4.2 (two-sided 95% CI 1.8 to 8.6) in arm A and
4.6 (two-sided 95% CI 1.9 to 9.1) in arm B (table 2).

At the cut-off date of September 21, 2020, a total of 55
progression and 43 death events occurred. Median PFS
(mPFS) was 2.0 months (two-sided 95% CI 1.8 to 4.0) in
arm A and 3.9 months (two-sided 95% CI 2.1 to 5.6) in
arm B; median OS (mOS) was 12.8 months (two-sided
95% CI 7.7 to 16.9) in arm A and 7.8 months (two-sided
95% CI 6.2 to 11.2) in arm B.

Updated OS and PFS were obtained at cut-off date
July 15, 2021: after a median follow-up of 26.7 months
(IQR 26.5-26.9), median PFS was 2.0 months (two-sided
95% CI 1.8 to 4.0) in arm A and 3.9 months (two-sided
95% CI 2.1 to 5.6) in arm B (figure 3A,B); median OS
was 13.9 months (two-sided 95% CI 7.7 to 19.4) in arm A
and 7.8 months (two-sided 95% CI 6.2 to 11.2) in arm B
(figure 3C,D). At the cut-off date of July 15, 2021, a total
of 56 progression and 52 death events occurred.

In total, 11 patients received therapy beyond progres-
sion, 6 in arm A and 5 in arm B (figure 2C,D). The deci-
sion to continue therapy beyond first progression was
justified by the possibility of pseudoprogressive disease
and was always discussed with the patient and with the
principal investigator, carefully evaluating the tolerability
showed during the treatment.
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Table 1 Patients and disease baseline characteristics
according to the randomly allocated treatment arm
Arm A Arm B
avelumab avelumab+cetuximab
N=30 N=30
Median age (range), 65 (35-84) 63 (39-77)
years
Race, n (%)
Caucasian 29 (97) 30 (100)
Asian 1(3) 0(0)
Sex, n (%)
Female 24 (80) 17 (57)
Male 6 (20) 13 (43)
ECOG performance
status, n (%)
0 16 (53) 18 (60)
1 12 (40) 11 (37)
2 2(7) 1)
HIV status
Positive 3(10) 1)
Negative 27 (90) 29 (97)
HPV status
Positive 25 (89) 26 (93)
Negative 3(11) 2(7)
Not evaluable 2 2
Disease stage at
diagnosis, n (%)
-1 18 (60) 18 (60)
vV 12 (40) 12 (40)
Metastatic sites at
diagnosis, n (%)
1 5(17) 4 (13)
2 2(7) 2(7)
>3 5(17) 6 (20)
Burden of disease at
the enrolment, n (%)
Local relapse/ 8 (27) 3(10)
persistent disease
only
Distant metastases 22 (73) 27 (90)
Previous lines of
systemic treatment,
n (%)
0 9 (30) 6 (20)
1 14 (47) 14 (47)
>2 7 (23) 10 (33)

ECOG, Eastern Cooperative Oncology Group.

Online supplemental table S2 shows the data on
further treatments received after experimental therapy
are reported: 39% of patients in each arm received at

least one further treatment, in most cases represented by
chemotherapy.

The most common adverse event (AE) was fatigue in
arm A (17% of patients) and skin and subcutaneous disor-
ders in arm B (87% of patients). No grade 3—4 treatment-
related AEs were observed in arm A; the most common
grade 3—4 treatmentrelated AEs in arm B were skin and
subcutaneous disorders, hypomagnesemia and aspartate
aminotransferase/alanine aminotransferase increase,
each of them being observed in 6% of patients (online
supplemental table S3). Only 2% and 5% of avelumab
administrations in arms A and B, respectively, and 5% of
cetuximab administrations were delayed due to AE. Dose
modifications due to AE did not occur in arm A; in arm B,
avelumab and cetuximab doses were modified due to AE
in 2% and 5% of the total administrations, respectively;
two patients (7%) in arm B permanently interrupted the
treatment due to treatmentrelated AE; no permanent
interruptions due to treatment related AE were observed
in arm A (online supplemental table S4). No toxic deaths
were reported.

DISCUSSION

In patients with SCAC, no standard treatments are
currently available after failure of standard firstline
chemotherapy. In particular, no randomized trials in
second line have been published up today.

Unfortunately, the access to clinical trials in this setting
is indeed limited by the rarity of the disease, the poor life
expectancy and the clinical conditions often compro-
mised by the aggressive behavior of this malignancy, its
complications and associated comorbidities such as HIV
infection. Therefore, investigations on new treatment
options in this setting clearly address a major unmet
clinical need. Coupling the above reported consider-
ation with a robust biological rationale, we conceived the
present study to explore the activity of the anti-PD-(L)1
monoclonal antibody (MoAb) avelumab alone or in
combination with the anti-EGFR MoAb cetuximab.

CARACAS was designed as a non-comparative, random-
ized phase II trial with a ‘pick-the-winner’ strategy based
on ORR. The primary endpoint was met in the combo
arm, where ORR 17% was observed (the prespecified
threshold for further investigation), but not in the
avelumab alone arm; disease control duration was 4-5
months. The activity and favorable safety profile observed
in avelumab monotherapy arm is in line with the outcomes
previously reported for anti-PD-1 agents.'” !

Tumor shrinkage as well as durable disease stabilizations
in the combination arm led the basis for encouraging
results in terms of PFS. It could be estimated from the
Kaplan-Meier model that about 30% of patients remained
free from progression for at least 6 months, with a 10%
not progressing at 1 year, corroborating the finding of
potential meaningful impact of this therapeutic strategy.

We would be cautious in the interpretation of OS results
due to the small sample size and potential confounding
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effect of minor unbalances such as a higher percentage of ~ looking at the shape of the OS curves the median value
women in arm A, which is a well-known positive prognosti- ~ of OS is the widest point of distance, but globally the OS
cator in SCAC.* Other factors that might have influenced ~ outcomes are similar as the curves cross at 6 months and
the OS are the slightly unbalanced burden of disease at  proceed very close after 18 months. No major differences
the time of enrolment or number of previous lines and  in poststudy treatments were observed, as 11 patients
treatments between the two arms (table 1). In addition, received further treatments in both arms.
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Table 2 Response and disease control on the ITT population

Arm A Arm B
avelumab avelumab+cetuximab
N=30 N=30
Median follow-up time, months: 17.2 (IQR 15.7-18.2)
Best overall response, n (%)
CR 0 0
PR 3(10) 5(17)
SD 12 (40) 12 (40)
PD 15 (50) 13 (43)
ORR % (two-sided 95% CI) 10 (2.1-26.5) 17 (5.6-34.7)
Median DOR (two-sided 95% CI), months 5.5 (2.3-NE) 7.6 (2.0-NE)
DCR % (two-sided 95% Cl) 50 (31.3-68.7) 57 (37.4-74.5)
Median duration of disease control (two-sided 95% CI), months 4.2 (1.8-8.6) 4.6 (1.9-9.1)
Median PFS (two-sided 95% CI), months 2.0 (1.8-4.0) 3.9 (2.1-5.6)
Median OS (two-sided 95% Cl), months 12.8 (7.7-16.9) 7.8 (6.2-11.2)
Updated survival
Median follow-up time, months: 26.7 (IQR 26.5-26.9)
Median PFS (two-sided 95% CI), months 2.0 (1.8-4.0) 3.9 (2.1-5.6)
Median OS (two-sided 95% Cl), months 13.9 (7.7-19.4) 7.8 (6.2-11.2)

CR, complete response; DCR, disease control rate; DOR, duration of responses; ITT, intention to treat; NE, not estimable; ORR, overall
response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.
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Worth noting, one patient underwent poststudy radical
surgery after a prolonged disease stabilization with
avelumab monotherapy and pathologic CR on primary
tumor was documented at the histological examina-
tion, with minimal residual nodal localizations (data not
shown). This unique case does not affect a formal read
of results: in our study, anti-PD-LL1 monotherapy did not
reach the preplanned threshold for ORR.

Our results confirm the already documented limited
activity of anti-PD-L1 monotherapy in SCAC: however, in
other squamous neoplasms, more pronounced benefit
of anti-PD-L1 alone were observed, especially when
compared with monochemotherapy. In non-small cell
lung cancer with squamous histology (SqNSCLC), the
study CheckMate 017 tested monochemotherapy versus
nivolumab alone in patients with disease progressed after
first line, significantly improving PFS, OS and ORR.*’
As well, in head and neck squamous cell carcinomas
(HNSCC), both nivolumab® and pembrolizumab29
conferred better OS compared with monochemo-
therapy in platinum-resistant disease, irrespectively of
PD-L1 expression. Importantly, in addition to squamous
histology, HNSCC shares with SCAC the correlation with
oncogenic viruses. In SCAC, HPV represents a funda-
mental driver and one of the most important prognosti-
cators; its predictive role in immune checkpoint blockade
therapy, however, has not been fully explored. In HNSCC,
the phase I HAWK study demonstrated notable activity of
durvalumab in platinum resistant disease, being response
rate and survival numerically higher in HPV +tumors
compared with HPV ones;” the biologic rationale of a
higher activity of anti-PD-L1 in HPV+malignancies might
be related to the observed upregulation of PD-L1 and
PD-L2 on fibroblasts in these malignancies.”’ To what
extent we could translate these observations concerning
HNSCC on SCAC is still debated. In SCAC, HPV+com-
bined with evidence of high TILs in tumor microenvi-
ronment showed better relapse-free survival (RFS) after
chemoradiotherapy; linear correlation between HPV
infection and TILs infiltration was also described.”
This observation throws light on new settings in which
testing PD-L1 blockade in SCAC, like the association
with standard chemoradiotherapy; furthermore, it gives
an intriguing prompt toward patients’ selection for ICB,
another gray area that might account for disappointing
results of immunotherapy in SCAC.

Experimenting new strategies is of crucial importance
to improve efficacy of PD-L1 blockade in SCAC. In other
squamous malignancies, anti-PD-L1 agents have been
successfully tested in association with chemotherapy. In
SqNSCLC, in the KEYNOTE-407 trial, adding the anti-
PD-1 pembrolizumab to standard chemotherapy doublets
significantly improved PFS and OS, primary endpoints of
the study, irrespectively of PD-L1 expression;” as well,
the anti-PD-L1 atezolizumab showed benefit in PFS when
in association with chemotherapy in the IMpower 131
trial.** Both studies were conducted in chemotherapy-
naive patients.

In the first-line setting in SCAC, modified DCF chemo-
therapy with or without atezolizumab is under inves-
tigation by a randomized, non-comparative phase II
trial.™® Also, carboplatin-paclitaxel with the anti-PD-1
MoAb retifanlimab or placebo is tested by the phase
III, placebo-controlled, double-blind InterAACT2 trial
(NCT04472429). Regarding the combination with biolog-
ical agents, a recent study did not show signals of syner-
gistic activity when adding bevacizumab to atezolizumab
in patients with previously treated SCAC.*

To our knowledge, the CARACAS randomized study is
the first to explore the value of combining an anti-EGFR
agent and immunotherapy in patients with advanced
SCAC. Thanks to the non-overlapping AEs of immune
checkpoint inhibitors and anti-EGFR agents (with the
only exception of potential infusion-related reactions), it
was possible to include patients with ECOG PS2, heavily
pretreated disease and HIV infection. Despite that, the
safety profile of the combination was manageable.

Based on our results, avelumab-cetuximab therapy is
worthy of further investigation by future phase III trials.
In our opinion, there are the major challenges to be faced
in order to better focus future efforts. First is patients’
selection and molecular complexity. An important issue
in SCAC is the urgent need of translational research on
biomarkers that may identify patients who can benefit
from PD-L1 blockade. Exploratory translational analyses
are currently ongoing on blood, urine and tissue samples
collected at the baseline and after PD from patients
enrolled in our trial: by means of next generation
sequencing, several biomarkers will be tested in order to
isolate predictors of response to the treatments delivered.
In detail, we will focus on TMB and on markers of immune
escape, such as PD-L1 expression; we will also test micro-
satellite status, in order to obtain data on the frequency of
microsatellite instability in advanced squamous cell anal
carcinoma (aSCAC) and to eventually investigate on the
role of microsatellite instability as predictor of response
to immunotherapy in this malignancy.

Another challenge in SCAC is to find driver muta-
tions by investigating on molecular characterization. In
aSCAC, low TMB has been reported, in line with other
HPV-related squamous tumors: this observation suggests
that other factors could underlie the immunogenicity
of these tumors.”’ Furthermore, in HNSCC, significant
association was described between objective response to
immunotherapy and high TMB in HPV and Epstein-Barr
virus (EBV)-negative tumors; on the contrary, this associ-
ation was not confirmed in HPV+ or EBV+cases0.” This
observation supports the theory that in virus-related squa-
mous neoplasms, viral neoepitopes more than somatic
antigens might play a decisive role in the process of
immune-escape.

A second crucial challenge is to provide the oncologic
community with robust evidence regarding the potential
impact of these innovative treatments on quality of life.
The present study did not assess quality of life nor patient
reported outcomes. However, it would be important to
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have this matter extensively addressed in further develop-
ments for measuring how new treatments translate into
specific symptoms control and clinical benefit of patients
with advanced SCAC.

The third point raised by our results is if immune check-
point inhibition should be better developed in earlier
lines of treatment as a combination with recommended
chemotherapy regimens like cisplatin-fluoropyrimidines
or carboplatin-paclitaxel, or as a chemotherapy-free
option in patients considered chemotherapy-ineligible or
chemorefractory.

In conclusion, the CARACAS trial met its primary
endpoint in the cetuximab-avelumab combination arm,
thus supporting the biological rationale of dual EGFR
and PD-L1 blockade in patients with advanced SCAC;
avelumab showed a manageable safety profile both as
single-agent and as combination with cetuximab in this
patients’ population. Given these encouraging results
and the absence of standard treatments for this disease
in lines after the first, randomized clinical trials are
necessary to clearly establish the efficacy of avelumab-
based therapy. The CARACAS experience, on top of
the positive results, is a good example of feasibility of
academic research in a challenging setting for the
conduction of innovative clinical studies. The enrol-
ment in our trial was completed several months before
the expected and this is expression of the great unmet
need represented by the scarcity of therapeutic options
for advanced SCAC.
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