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Abstract
Purpose of Review Standard treatment for early-stage squamous cell cancer of the anal canal (SCCA) includes concurrent
chemotherapy and radiation to achieve curative intent. Treatment options are limited, however, especially with locoregional
disease relapse occurring in 20–30% of patients and about 10–30% of patients presenting withmetastatic disease.With more than
90% of SCCAs occurring in the setting of HPV, immune-based therapies are now the target of possible new treatments for this
rare disease. This review highlights the role of immunotherapy in HPV-associated SCCA.
Recent Findings Immunotherapy has been shown to extend progression-free survival and overall survival in various solid
malignancies, including SCCA. So far, single-agent monotherapy with either nivolumab or pembrolizumab has shown durable
clinical response with a tolerable side effect profile.
Summary The 2018 NCCN guidelines now advise nivolumab or pembrolizumab monotherapy as second-line treatment in the
management of metastatic SCCA. Further investigation with immunotherapy continues to be critical for such a rare malignancy
with few treatment options.
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Introduction

Anal cancer is fairly uncommon, making up 0.5% of all new
cases in the USA in 2019 and accounting for 2.7% of all gastro-
intestinal malignancies [1]. However, with more than 8000 esti-
mated new cases and 1250 estimated new deaths in 2019, the
incidence and mortality rates have been increasing by 2.2% and
3.1%, respectively, per year over the past 10 years. There are 3
histologic subtypes of anal cancer: squamous cell cancers are the
most common, followed by adenocarcinomas and neuroendo-
crine tumors. At least 90% of squamous cell cancers of the anal
canal (SCCAs) are associated with high-risk oncogenic subtypes
of human papillomavirus (HPV) [2]. HPV-16 and HPV-18 are
the most common HPV subtypes in SCCAs, with HPV-16 oc-
curring in greater than 85% of cases and HPV-18 in about 7% of
cases [3]. It is important to note, however, that not all patients
with HPV develop SCCA; rather, decreased immunity is an
important risk factor for the development of HPV-positive

SCCAs [4]. In an immunocompromised state (e.g., HIV/AIDs,
autoimmune disease, organ transplant patients on immunosup-
pressive medications), HPV is not sufficiently cleared, leading to
persistent infection and transformation of the normal anal epithe-
lium into neoplasia followed by malignancy.

Standard treatment for early-stage SCCA includes concur-
rent chemotherapy and radiation to achieve curative intent [5].
Treatment options are limited, however, especially with
locoregional disease relapse occurring in 20–30% of patients
and about 10–30% of patients presenting with metastatic dis-
ease [6]. According to SEER data (2009–2015), the 5-year
overall survival rate for localized SCCA is almost 82% but
significantly decreases to 32% in the metastatic setting [1].
The 2019 NCCN Clinical Practice Guidelines in Oncology
for Anal Carcinoma recommends concurrent doublet chemo-
therapy and radiation with mitomycin/5-fluorouracil (5-FU),
mitomycin/capecitabine, or 5-FU/cisplatin as first-line therapy
for localized disease, whereas 5-FU/cisplatin, carboplatin/pac-
litaxel, oxaliplatin/leucovorin/5-FU (FOLFOX), or cisplatin/
leucovorin/5-FU (FOLFCIS) are first-line in the metastatic
setting [7]. In those with stage IV disease, carboplatin and
paclitaxel are preferred over 5-FU and cisplatin based on an
international multicenter phase II InterACCT trial demonstrat-
ing similar response rates, but fewer side effects and longer
overall survival in those who received carboplatin and
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paclitaxel compared to 5-FU and cisplatin [8]. Current treat-
ment recommendations are associated with significant mor-
bidity, thus affecting quality of life and outcomes.

With more than 90% of SCCAs occurring in the setting of
HPV, immune-based therapies are now the target of possible
new treatments for this rare disease. This review highlights the
role of immunotherapy in HPV-associated anal cancer.

Rationale for Immunotherapy in HPV-Related
SCCA

Studies have shown that chemotherapy and radiation play a role
in engaging the immune microenvironment of cancer cells. Both
treatment modalities cause calreticulin to relocate from inside the
tumor cell to its surface, allowing dendritic and other antigen-
presenting cells to target it for consumption [9]. Furthermore,
after treatment with chemotherapy (e.g., anthracyclines,
etoposide, cisplatin) or radiation, cancer cells release alarmin,
which is a high-mobility group box 1 protein, that activates the
immune response and increases the anti-tumor effect of either
chemotherapy or radiation [10]. Given that treatment response
is in part due to immune-mediated mechanisms, immunotherapy
has been evaluated in the use of HPV-related SCCA.

The primary goal of immunotherapy is to assist the immune
system in recognizing and destroying tumor cells. One of the
mechanisms by which HPV evades the immune system is by
its integration with the host genome, leading to expression of
viral oncoproteins E6 and E7. E6 binds to tumor suppressor gene
p53, thus preventing apoptosis of tumor cells, while E7 binds to
phosphorylated retinoblastoma (Rb) protein, leading to uncon-
trolled cell growth and division [11]. When these oncoproteins
are identified by antigen-presenting cells (APCs), tumor-infiltrat-
ing lymphocytes (TILs) are activated.

Programmed cell death protein 1, also known as PD-1, is
an immune checkpoint regulator that suppresses T cell inflam-
matory activity to promote self-tolerance [12]. Tumor cells
evade anti-tumor activity by overexpressing immune check-
point surface receptors, such as programmed death ligand 1
(PD-L1), which bind to PD-1 on immune cells, leading to
downregulation of T cells. The development of PD-L1 inhib-
itors has been shown to enable immune recognition and de-
struction of tumor cells.

Development of Checkpoint Inhibitors
in SCCA

Nivolumab and pembrolizumab are two monoclonal antibod-
ies that target PD-1, subsequently preventing this negative
feedback interaction, and have shown efficacy in various solid
malignancies, including unresectable or metastatic SCCAs.

The NCI9673 (Nivolumab in Treating Patients With
Refractory Metastatic Anal Canal Cancer) study was the first
prospectivemulticenter single-arm phase II trial evaluating the
safety and efficacy of nivolumab monotherapy in refractory
metastatic SCCA [13••]. Thirty-seven patients with
unresectable metastatic SCCA who had progressed on at least
1 prior line of chemotherapy were enrolled. PD-L1 expression
was not required for study eligibility. Hepatitis-positive and
human immunodeficiency virus (HIV)–positive patients were
included if the CD4+ T cell count was greater than 300/mm3.
Patients with any history of or active autoimmune disease
were excluded. The primary endpoint was response rate.
Nivolumab was administered intravenously every 2 weeks at
a dose of 3 mg/kg. After a median follow-up of 10.1months, 2
patients had complete response and 7 patients had partial re-
sponse based on Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1 criteria (overall response rate
(ORR) 24%, 95% CI, 15–33%), as well as 17 patients with
stable disease for a disease control rate of 72%. Median dura-
tion of response was 5.8 months, progression-free survival
(PFS) was 4.1 months (95% CI, 3.0–7.9 months), and median
overall survival (OS) was 11.5 months (95% CI, 7.1 months–
not reached). Treatment was overall well tolerated. There were
less than 20% grade 3 toxicities, which included anemia, fa-
tigue, rash, and hypothyroidism. No grade 4 adverse events
were reported. At the time of data cutoff, disease progression
occurred in 24 of 37 patients (65%) on nivolumab. However,
this analysis is limited by its small sample size of 13 patients.
Overall, nivolumab was effective with manageable side ef-
fects when used as monotherapy for patients with
unresectable, refractory SCCA.

KEYNOTE-028 (Study of Pembrolizumab in Participants
With Advanced Solid Tumors) was amulti-cohort phase Ib trial
for patients with advanced solid malignancies [14••]. Twenty-
four patients with PD-L1-positive (defined as at least 1% cells
staining positive for 22C3 antibody) SCCAwere enrolled, with
primary endpoints being safety and ORR. Approximately 86%
of patients received at least 1 prior line of systemic treatment.
Pembrolizumab 10 mg/kg was administered intravenously
once every 2 weeks for up to 2 years or until progression of
disease or unacceptable toxicity. Although no complete re-
sponses were noted, 4 patients had partial response by
RECIST version 1.1 for an ORR of 17% (95% CI, 5–37%),
and 10 patients had stable disease for a disease control rate of
58%. Median PFS was 3.0 months (95% CI, 1.7–7.3 months)
and median OS was 9.3 months (95% CI, 5.9–not reached). As
in the aforementioned study with nivolumab, there were also
less than 20% grade 3 toxicities, with the most common ad-
verse events being diarrhea, fatigue, and nausea. There were no
treatment-related deaths or discontinuations. Overall,
pembrolizumab showed antitumor activity in PD-L1–positive
advanced SCCA, as well as a tolerable side effect profile. These
encouraging findings have therefore led to continued
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investigation of pembrolizumab in advanced SCCA. A multi-
center phase II study evaluating ORR in pembrolizumab
(200 mg every 3 weeks) for refractory metastatic SCCA is
currently enrolling patients (NCT02919969).

With these promising results, the 2018 NCCN guidelines
were modified to recommend nivolumab or pembrolizumab
monotherapy as second-line treatment in the management of
metastatic SCCA.

Biomarker Analysis for Response
to Checkpoint Inhibition

Disease response to immune checkpoint inhibition is directly
correlated with mutational burden. Patients with metastatic or
nonmetastatic SCCA demonstrate low tumor mutational bur-
den, which is consistent with other HPV-related malignancies,
including cervical as well as head and neck cancers [15].
Biomarkers were compared from HPV-positive responders
and HPV-positive non-responders in the NCI9673 trial to de-
termine which particular patient subset might benefit from the
anti-tumor activity of immunotherapy. Compared to non-re-
sponders, HPV-positive responders were noted to have an
increased number of T cells expressing CD8 and granzyme
B, as well as higher PD-1 expression, suggesting that these
patients are highly likely to benefit from immune checkpoint
inhibition [16]. PD-L1 expression was analyzed from pretreat-
ment tissue samples, and it was noted that higher PD-L1 ex-
pression was found in 4 patients who demonstrated response
compared to 9 patients who did not respond to treatment.

T Cell Receptor Therapy

Higher tumor-infiltrating lymphocytes (TILs) are correlated with
better outcomes in SCCAs. In a retrospective study of approxi-
mately 280 patients, there was almost a 30% difference in re-
lapse-free rate between those with high TIL scores versus absent
or low TIL scores (92% versus 63%, respectively) [17].

Autologous tumor-specific T cells are returned to the pa-
tient after they are expanded ex vivo and undergo
myeloablative conditioning and IL-2 costimulation [16].
Nine patients with locally advanced or metastatic, platinum-
refractory, HPV-16 or HPV-18 cervical cancer were treated
with autologous HPV TILs [18]. One patient demonstrated
partial response. Two others had complete response, even af-
ter follow-up of 46 and 54 months, respectively. The most
common AEs included myelosuppression and infection.
Tissue analysis from 2 patients with complete response re-
vealed that TIL recognition of somatic mutations, including
SETDB1, METTL17, and ALDH1A1, was more frequent
than recognition of HPV viral antigens, including HPV
oncoproteins E6 or E7. These TILs were more common

within PD-L1-positive T-cells compared to PD-L1-negative
T-cells, remaining at high levels even during remission.
Given the response in HPV-positive cervical cancer, treatment
with anti-PD-1 inhibitors and HPV tumor-infiltrating lympho-
cytes (TILs) for HPV-positive SCCA appears to be promising.

In another study of 4 patients with HPV-positive metastatic
anal cancer, genetically engineered T cells were created to
identify the HLA-A 02:01 epitope of the HPV-16 E6 antigen
[19]. Two patients had partial response to treatment, lasting 3
and 6 months, respectively. E6 T cell receptor therapy was
generally well tolerated. No autoimmune adverse events or
toxicities were reported. This further illustrates the promising
effects of treatment with T cells. Hence, there is an ongoing
trial evaluating E7 T cell receptor therapy with or without anti-
PD-1 therapy (NCT02858310).

Immune Vaccinations

The ADXS11-011 vaccine is a live attenuated Listeria
monocytogenes vector modified to produce peptides that re-
lease HPV oncoprotein E7 into the bacterial cytoplasm and
was created to evaluate its response against HPV-associated
malignancies [20]. Phagocytosis of Listeria results in immune
response, leading to lysis of the E7 peptide as well as further
activation of E7-specific T cells and antibody production,
allowing immune activation against HPV-positive tumor cells.

ADXS11-011 showed promising results in 26 patients with
incurable cervical squamous cell carcinoma or adenocarcinoma
[21]. One patient had radiologic response, while 9 patients had
stable disease. Treatment-related adverse events included hyper-
sensitivity infusion-related reactions, such as fever, chills, and fa-
tigue. Given good responsewith a tolerable safety profile, a single-
arm phase II study of ADXS11-011 monotherapy was evaluated
in 29 patients with metastatic SCCA [22•]. One patient had partial
radiologic response, while 7 patients had stable disease. The dis-
ease control rate was 28%. Treatment-related adverse events were
hypersensitivity infusion-related reactions. ADXS11-011 was also
studied in 10 patients with locally advanced HPV-positive SCCA
receiving concurrent chemotherapy (5-FU and mitomycin C) and
radiation [23]. Eight patients had complete response on sigmoid-
oscopy at 6months. Eighty-nine percent of these patients remained
disease-free at amedian follow-up of 34months. Side effects were
manageable, with only 2 patients having grade 3 toxicities, includ-
ing chills, back pain, or hyponatremia.

The phase 2 FAWCETT trial is evaluating ADXS11-011
monotherapy in patients with relapsed or refractory metastatic
SCCA who had previously received at least one prior line of
systemic treatment. This study is no longer enrolling patients,
and data is currently being analyzed with the primary endpoint
being ORR (NCT02399813).

These clinical studies further illustrate the potential benefit
of immunotherapy in improving outcomes in SCCA.
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HPV-Associated SCCA in HIV/AIDS

HPV-related SCCA is especially prevalent in those with HIV/
AIDS, and its incidence continues to rise in the setting of anti-
retroviral treatments [24]. Currently, secondary prevention
programs are being created to prevent anal cancer in this spe-
cific population. Although anal cancer recurrence and overall
survival rates are similar in those with HIV/AIDS compared to
those without HIV/AIDS, treatment toxicities experienced by
those with HIV/AIDS tend to be more severe.

Clinical trials traditionally exclude patients with HIV/AIDS;
therefore, safety and efficacy of immune checkpoint inhibitors
are not well known in this population. A systematic review of 73
patients with HIV/AIDS demonstrated that there was no change
in the safety profile of immune checkpoint inhibition in ad-
vanced-stage cancer in this population [25•]. Therefore, immune
checkpoint inhibitors could certainly be a safe option for those
with HIV/AIDS. Additional clinical trials would be beneficial in
studying safety and efficacy of immune checkpoint inhibitors in
SCCA.

Future Directions

Immunotherapy has been shown to extend progression-free sur-
vival and overall survival in various solid malignancies, includ-
ing SCCA. So far, single-agent monotherapy with either
nivolumab or pembrolizumab has shown durable clinical re-
sponse with a tolerable side effect profile.

Additional studies are underway, including those involving
combination immunotherapy, such as anti-CTLA-4 therapy with
anti-PD-1 therapy (Table 1). A multi-center phase 2 study

evaluating combination nivolumab with or without ipilimumab
in refractory metastatic SCCA is currently enrolling patients
(NCT02314169) with a primary endpoint of PFS. Furthermore,
the HIV Consortium is investigating combination nivolumab
with ipilimumab in those with HIV with a CD4 count of at least
200 cells/mm3 (NCT02408861).

The NCI EA2165 study (NCT03233711) is a phase 2 trial
evaluating nivolumab for 6 months after combination chemo-
therapy (5-FU or capecitabine plus mitomycin-C, or 5-FU
plus cisplatin) and radiation in high-risk locally advanced
stage 2-3B SCCA with primary endpoint being disease-free
survival at 2 years. Patients will be stratified based on nodal
status, HIV status, and RT dose.

The NCI9673 (Nivolumab in Treating Patients With
Refractory Metastatic Anal Canal Cancer) study showed that
PD-1-positive tumors with coexpression of TIM-3 AND LAG3
had durable response to nivolumab. Checkmate358 is an interna-
tional phase 1/2 trial examining nivolumab monotherapy and
nivolumab in combination with ipilimumab, the anti–lymphocyte
activation gene 3 (LAG3) agent BMS-986016, or the anti-CD38
agent daratumumab for advanced virus-associated tumors, includ-
ing anal SCCA, is currently enrolling patients (NCT02488759).

Analysis of anti-VEGF and anti-EGFR therapies in combi-
nation with PD-1 therapies are also ongoing. A phase II trial
evaluating bevacizumab with atezolizumab in metastatic
HPV-associated cancers, including SCCA, is ongoing.
Patients with metastatic SCCA who received at least one prior
therapy, with no prior immune therapies as part of their treat-
ment regimen, are enrolled to receive bevacizumab 15 mg/kg
and atezolizumab 1200 mg IV every 3 weeks. Primary end-
point is response rate based on RECIST criteria, version 1.1
(NCT03074513). In addition, cetuximab and avelumab are

Table 1 Ongoing trials evaluating immunotherapy in SCCA

Identifier (phase) Patients, n
(estimated)

Protocol Setting Primary endpoint

NCT02314169 (2) 137 Arm I: nivolumab
Arm II: nivolumab + ipilimumab

Refractory metastatic SCCA (2L+) PFS

NCT02408861 (1) 96 Nivolumab + ipilimumab HIV-associated relapsed or refractory
metastatic or unresectable classical
Hodgkin lymphoma or solid tumors (1 L)

MTD of nivolumab

NCT03233711 (2) 200 Arm I: nivolumab
Arm II: observation

High risk stage II–IIIB anal cancer (1L) DFS

NCT02488759 (1/2) 1100 Arm I: nivolumab
Arm II: nivolumab + ipililumab
Arm III: nivolumab + relatlinib
Arm IV: nivolumab + daratumumab

Virus-Associated Tumors, including SCCA (1 L) Safety and tolerability

NCT03074513 (2) 160 Atezolizumab + bevacizumab Metastatic SCCA (2L+); rare solid tumors ORR

NCT03944252 (2) 54 Arm I: avelumab
Arm II: avelumab + cetuximab

Metastatic or unresectable, locally
advanced SCCA (2 L+)

ORR

NCT03519295 (2) 99 Arm I: mDCF + atezolizumab
Arm II: mDCF

Metastatic or unresectable, locally
advanced recurrent SCCA (1L)

PFS

NCT04046133 (1b/2) 50 Pembrolizumab Stage IIIA or IIIB SCCA (1L) Safety and tolerability

94    Page 4 of 6 Curr Oncol Rep (2020) 22: 94



being compared to avelumab monotherapy in refractory local-
ly advanced or metastatic SCCA (NCT03944252).

Furthermore, the phase II SCARCE study is evaluating
chemotherapy (docetaxel, cisplatin, and 5-FU) with or without
atezolizumab in advanced SCCA (NCT03519295).

In the UK, the CoRInTH study is a phase 1b/2 trial evalu-
ating pembrolizumab (administered every 3 weeks for 8 cy-
cles) with concurrent chemotherapy (mitomycin plus 5-FU or
capecitabine) and intensity-modulated RT (IMRT) in HPV-
positive stage 3 or 4 SCCA (NCT04046133). The trial is de-
signed to compare the safety and efficacy of pembrolizumab
given at 3 different points of therapy, at week 5 day 1, week
3 day 1, or week 1 day 1 of chemoradiation.

Conclusions

SCCA is a rare malignancy commonly associated with HPV-16
and HPV-18. Although the HPV vaccination is available and
effective as a means of primary prevention for HPV infection
and associated malignancies, it is not widely used. The inci-
dence of SCCA continues to slowly rise each year. The current
standard of care for locally advanced SCCA includes concur-
rent chemotherapy and radiation, which unfortunately, has sig-
nificant morbidity. Furthermore, disease relapse with wide-
spread metastases is not uncommon.

Immune checkpoint inhibition appears to have a promising
role in improving outcomes of SCCA. Given the current find-
ings with anti-PD-1 therapies in SCCA with a well-tolerated
side effect profile, further investigation for novel approaches
as well as potential biomarkers are critical for such a rare
malignancy with few treatment options.
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