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ABSTRACT

Background and purpose: Squamous cell carcinoma of the anal canal (SCCA) is a rare malignancy with
limited treatment options for advanced or metastatic disease. Immune checkpoint inhibitors (ICls) have
shown durable responses in clinical trials, but evidence derives from small and highly selected populations.
This study investigates the effectiveness and tolerability of pembrolizumab in an unselected real-world
cohort.

Patient/material and methods: This retrospective, multicenter cohort study evaluated the real-world
efficacy, durability, and safety of pembrolizumab in Danish patients with advanced or metastatic SCCA
treated between September 2018 and September 2023. A total of 37 patients, who received at least one
dose of pembrolizumab for non-resectable, recurrent or metastatic disease, were included (89% > 2" line).
Median age was 64 years, the majority were female (64.9%), and most tumours were human papillomavirus
(HPV) (p16) positive (73.0%).

Results: The objective response rate (ORR) was 13.5%, with two complete and three partial responses.
The clinical benefit rate (CBR) was 48.6%, and two patients had durable responses exceeding 24 months.
Median progression-free survival (PFS) and overall survival (OS) were 4.0 months 95% confidence interval
(Cl) (2.6-5.5) and 12.1 months 95% Cl (7.6-15.2), respectively. Patients with good performance status and
HPV-positive disease had significantly improved survival outcomes. Treatment was well tolerated, and no
treatment-related deaths were reported.

Interpretation: In this real-world cohort, pembrolizumab demonstrated durable responses in a subset of
patients with advanced SCCA and an acceptable safety profile. Outcomes were comparable to clinical trial
data, indicating modest activity. Findings support using pembrolizumab as a treatment option in selected
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patients, but further evidence is needed to refine its role.

Introduction

Squamous cell carcinoma of the anus (SCCA) is a rare malig-
nancy, accounting for approximately 2-4% of all gastrointestinal
cancers [1]. In Denmark, between 150 and 200 new cases of
SCCA are diagnosed each year. Although curative-intent chemo-
radiotherapy is effective for localised disease, 10% of patients
present with or eventually develop non-resectable locally recur-
rent or metastatic disease, for which the prognosis remains poor
[2]. The median overall survival (OS) in this setting ranges from
12 to 22 months, depending on patient selection and line of
therapy, with very limited data guiding optimal management [2,
3]. Systemic treatment for advanced SCCA is not standardised,
and recommendations have historically been based on small,
non-randomised studies. Platinum-based doublet chemother-
apy, such as carboplatin and paclitaxel, has been adopted as the
most common first-line palliative regimen. The InterAAct trial, a

randomised phase Il study, compared carboplatin/paclitaxel
with cisplatin/5-FU and demonstrated similar efficacy between
the two regimens, but a more favourable toxicity profile with
carboplatin/paclitaxel, and improved survival (12.3 months vs.
20 months), which is now generally preferred in clinical practice
[4]. Despite the availability of chemotherapy, outcomes in this
population are suboptimal, and many patients are elderly or
frail, limiting tolerance to aggressive regimens. As such, there is
a pressing need for alternative and well-tolerated palliative
options, especially those offering the possibility of durable dis-
ease control with manageable toxicity.

The SCCA is a biologically distinct entity from other
gastrointestinal cancers. Most tumours are driven by persistent
infection with high-risk human papillomavirus (HPV), which
leads to expression of viral oncoproteins such as E6 and E7 [5, 6].
These foreign antigens can increase tumour immunogenicity
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and present an opportunity forimmune recognition and attack.
Moreover, SCCA shares histological and molecular features with
squamous cell carcinomas of other sites (e.g. head and neck,
cervix), where immune checkpoint inhibitors (ICls) have shown
substantial clinical benefit. SCCA tumours often exhibit PD-L1
expression, high levels of tumour-infiltrating lymphocytes (TILs),
and other markers of immune activation, providing a strong
biological rationale for using immune checkpoint blockade [7].

Clinical trials evaluating ICls as monotherapy in advanced
SCCA have demonstrated modest response rates but durable
responses in a subset of patients. In the phase Ib KEYNOTE-028
and phase Il KEYNOTE-158 studies, pembrolizumab achieved
objective response rates (ORR) of 17% and 11%, respectively,
with some long-lasting responses [8, 9]. Similarly, nivolumab
demonstrated an ORR of 24% in heavily pretreated patients in
the NCI9673 trial [10]. The phase Il POD1UM-202 study
evaluated retifanlimab in previously treated SCCA, showing
improved ORR and disease control [11]. Recently, the phase llI
POD1UM-303 trial demonstrated a clinical benefit of adding
retifanlimab to first-line carboplatin-paclitaxel with manageable
toxicity [12]. Ongoing studies are also investigating
combinations with anti-CTLA-4 agents, chemotherapy, or
radiotherapy to enhance the immune response or modulate
the tumour microenvironment [13].

Despite these promising data, most trial populations are
highly selected, often excluding patients with poor performance
status and multiple comorbidities. To address this gap of
knowledge, real-world data are urgently needed to inform the
generalisability and utility of immunotherapy in unselected
patient populations and routine clinical settings. In the absence
of predictive biomarkers and randomised phase Il data, real-
world evidence is essential to understand how immunotherapy
performs outside of trial constraints. In clinical practice,
oncologists must balance potential benefits with the risk of
immune-related toxicities, especially in patients with limited
treatment options or impaired quality of life.

This retrospective Danish multicentre study aims to
contribute real-life data on efficacy, durability, and tolerability of
pembrolizumab monotherapy in patients with advanced/
metastatic SCCA treated across three oncology centers. The
sample size is generally small due to the rarity of the disease.
However, the novelty of capturing outcomes in an unselected
national cohort, addresses a critical gap in current evidence and
provides insight into treatment decisions in routine oncology
practice.

Patients/material and methods

We conducted a retrospective, multicenter cohort study includ-
ing all patients in Denmark with histologically confirmed
advanced or metastatic SCCA who received pembrolizumab
monotherapy outside of clinical trials. The study is reported in
accordance with the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines [14]. Patients
were identified from three major oncology departments: Aarhus
University Hospital, Copenhagen University Hospital — Herlev

and Gentofte, and Vejle Hospital. The inclusion period spanned
from September 2018 to September 2023. Eligible patients were
all who had received at least one dose of pembrolizumab for
non-resectable, recurrent or metastatic disease in a palliative
setting during the period. Patients enrolled in interventional
clinical trials were excluded.

Data collection

Clinical data were retrospectively extracted from electronic
medical records. Variables included demographics, ECOG per-
formance status, human immunodeficiency virus (HIV) and
HPV/p16 status (if available), prior lines of systemic therapy,
pembrolizumab treatment dates, response assessments,
adverse events, and survival outcomes.

Radiologic response was assessed according to RECIST v1.1
based on routine imaging schedules, as interpreted by local
radiologists. In cases where radiologic response data were
unavailable or ambiguous, clinical documentation was used to
determine the best overall response. Progression-free survival
(PFS) was defined as the time from initiation of pembrolizumab
to radiologically or clinically confirmed disease progression or
death from any cause. OS was defined as the time from
pembrolizumab initiation to death from any cause.

Statistical analysis

Descriptive statistics were used to summarise baseline characteris-
tics and treatment patterns. Categorical variables were reported as
frequencies and percentages; continuous variables as medians
with interquartile ranges (IQR) or ranges. Kaplan—Meier estimates
were used to calculate median PFS and OS. Hazard ratios (HR) with
95% confidence intervals (Cl) were calculated using Cox propor-
tional hazards model, and the log-rank test was applied for group
comparisons. ORR and clinical benefit rate (CBR) were calculated as
the proportion of patients achieving complete response (CR) or
partial response (PR), and CR/PR/stable disease (SD), respectively, as
best overall response. Toxicity was reported according to CTCAE
v5.0 based on clinical chart review. All statistical analyses were per-
formed using NCSS Statistical Software (NCSS, LLC, Kaysville, Utah,
USA), and a p-value < 0.05 was considered statistically significant.

Results

A total of 37 patients with non-resectable, recurrent or meta-
static SCCA treated with pembrolizumab in routine clinical prac-
tice across Denmark were included in the study. Baseline patient
characteristics are summarised in Table 1.

The majority were female (64.9%, n=24), and most tumours
were p16-positive (73.0%, n=27). HIV status was not routinely
tested for, but four patients were treated with known HIV positive
disease. The median age was 64 years, and a total of 10 patients
were 75 years or older at the time of therapy initiation (range
40-81). Only six of the treated patients had metastatic diasee at
diagnosis, whereas most patients had experienced treatment
failure/recurrence afterlocalised disease. The location of metastases



Table 1. Baseline characteristics n = 37.

Characteristic n (%)
Age in years, median (range) 64 (40-81)
< 64 years 20 (54.1)
> 64 years 17 (45.9)
Sex
Female 24 (64.9)
Male 13 (35.1)
Performance status
0 20 (54.1)
1 11 (29.7)
2 3(8.1)
NA 3(8.1)
p16 status
Positive 27 (73.0)
Negative 5(13.5)
NA 5(13.5)
Smoker
Active 9(24.3)
Former 6(16.2)
Never 18 (48.6)
NA 4(10.8)
HIV status
Positive 4(10.8)
Negative 22 (59.5)
NA 11(29.7)
Line of therapy
1st 4(10.8)
2nd 28 (75.7)
3rd or later 5(13.5)
Liver metastases
Yes 13 (35.1)
No 24 (64.9)

HIV: human immunodeficiency virus; NA: not available.

was mostly extra pelvic lymph node metastases (n = 17) as well as
liver (n = 13) and lung metastases (n = 11) (Figure 1). The median
follow-up time was 10.5 months (range 1.3-62.0 months).

Therapy

Pembrolizumab was administered as first-line treatment in four
patients (10.8%), second-line in 28 patients (75.7%), and third-
or later-line in five patients (13.5%). The median number of pem-
brolizumab cycles administered was 4 (range: 1-33). The reasons
for discontinuation of therapy were PD (78%), toxicity, (8%), and
CR (n =2).In all, 14 received another line of systemic treatment
after discontinuing immunotherapy. The two patients with CR
received almost 2 years of pembrolizumab (18 and 19 cycles,
respectively) and afterwards patients entered follow-up.

Efficacy

The ORR was 13.5% (n =5), including two confirmed complete
responses and three partial responses. CBR, defined as the pro-
portion of patients achieving complete or partial response or
stable disease as best response, was 48.6% (n = 18) (Table 2). Two
patients experienced ongoing, durable responses exceeding 24
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Figure 1. Location of metastatic lesions. Created in BioRender. Jakobsen, A.
(2025) https://BioRender.com/e529iuw.

months without evidence of progression at last follow-up. One
case with partial response had a local excision of solitary metas-
tasis and is followed without evidence of disease. Median PFS
was 4.0 months 95% Cl (2.6-5.5), and median OS was 12.1 months
95% Cl (7.6-15.2), as illustrated in Kaplan—Meier curves (Figure 2).
Further analyses of survival according to treatment line, p16 sta-
tus, and age are presented in Table 3 and Figure 3.The median OS
was significantly shorter in patients with poor performance sta-
tus (>0), and HPV/p16 negative disease. The Median OS was 18.4
months 95% Cl (12.1-20.1) in patients with PS 0 compared to 7.0
months 95% Cl (2.8-9.1) in the remaining group, (HR 0.26 95% Cl
(0.19-0.67), p = 0.0001). Patients with HPV/p16 negative disease
experienced a shorter median OS than those with HPV-
dependent disease, 3.7 months 95% Cl (1.3-10.5) and 14.2
months 95% Cl (8.8-19.4), (HR 4.10 95% CI(0.76-22.50), p =
0.0018). All patients with partial and durable responses were in
PS group 0 and with HPV-dependent disease.

Safety

Pembrolizumab was generally well tolerated. Most adverse
events were grade 1-2.Two patients (5.4%) required hospitalisa-
tion due to grade 3 immune-related adverse events. Five
patients received short time cortisol/prednisolone as part of
supportive care. There were no treatment-related deaths. Two
patients discontinued treatment due to toxicity during the
observation period.

Table 2. Efficacy outcomes.

Outcome Value
Objective response rate (ORR) 13.5%
Clinical benefit rate (CBR) 48.6%
Complete responses (CR) 5.4% (n=2)
Durable responses > 24 months 5.4% (n=2)

Median progression free survival (PFS) in months (95% Cl) 4.0 (2.6-5.5)
Median overall survival (OS) in months (95% Cl) 12.1(7.6-15.2)

Cl. confidence interval.
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Figure 2. Kaplan-Meier curves for progression-free survival (PFS) and overall survival (OS) in the total cohort (A-B).

Discussion

This retrospective nationwide study presents real-world data on
the efficacy and safety of pembrolizumab monotherapy in
patients with advanced or metastatic SCCA treated across
Denmark outside of clinical trials. Our findings suggest that
pembrolizumab is a viable treatment option in this rare patient
population, with outcomes that are comparable to those
reported in clinical trials, including durable responses in a sub-
set of patients and an acceptable toxicity profile. An overview of
studies is presented in Table 4.

The observed ORR of 13.5% in our cohort is consistent with
the results from KEYNOTE-158, where the ORR was 11% but
higher than the ORR of 9.4% reported in Huffman et al. Notably,
the CBR of 48.6% in our study was higher than in both studies,
which demonstrated CBRs of 26% and 21.9%, respectively
[9, 15]. Similarly, the POD1UM-202 trial evaluating retifanlimab
in previously treated advanced SCCA demonstrated an ORR of
13.8% and CBR of 48.9% closely mirroring outcomes seen with
pembrolizumab [11]. The NCI9673 study of nivolumab in
pretreated SCCA reported a higher ORR (24%), but in a
highly selected population [10]. This study from the Danish
Anal Cancer Group (DACG) includes an unselected, real-world
population, encompassing elderly and comorbid patients often
underrepresented in trials. Importantly, two patients in our
study experienced durable clinical benefit exceeding 24 months,

Table 3. Univariate log-rank tests of overall survival (OS) according to pre-
treatment parameters.

Variable HR 95% Cl p-value
Age 0.72 0.33-1.55 0.37
Gender 0.84 0.39-1.81 0.64
Performance status (> 0) 0.26 0.19-0.67 0.0001
HPV (p16) status 4.10 0.76-22.50 0.0018
Treatment line 0.72 0.25-2.07 0.53
Liver metastases 0.53 0.23-1.19 0.08

HR: hazard ratio; Cl: confidence interval.

highlighting the potential for long-term disease control in
selected individuals.

The median PFS (4.0 months) and OS (12.1 months) observed
in our cohort are comparable to or modestly better than
published trial data, possibly reflecting careful patient selection
and follow-up in routine clinical practice. Furthermore, the
median number of administered cycles (4) and the wide range
(1-33) illustrate the variability in treatment duration and
underline the importance of early identification of responders
and non-responders to optimise resource use and avoid
unnecessary toxicity.

In terms of safety, pembrolizumab was generally well tolerated,
with only two patients experiencing grade 3 adverse events
requiring hospitalisation and no treatment-related deaths.
Importantly, nearly half of our patients were aged > 64 years (up
to 81 years), and pembrolizumab remained well tolerated in this
elderly subgroup. This reinforces immunotherapy as a favourable
option for elderly and frail or pretreated patients where the
toxicity burden of chemotherapy may be unacceptable. However,
the benefit of immunotherapy must be balanced with its limited
efficacy in the majority of patients and the need for reliable
predictive biomarkers to guide patient selection.

In SCCA mismatch-repair deficiency (dMMR)/MSI-high is
very rare and tumour mutational burden is generally low,
limiting their utility as predictive markers for PD-1 inhibition.
PD-L1 expression is more frequent (35-60%) and may enrich
for response in some cohorts, but results are variable and no
single biomarker reliably identifies patients most likely to
benefit. Our study demonstrated better outcomes among
patients in good performance status and with HPV-positive
disease, warranting further evaluation in larger datasets.
International collaboration is needed to provide statistically
reliable sample sizes for these purposes.

Combination regimens have been explored in the SCARCE trial
on modified docetaxel, cisplatin and fluorouracil with or without
atezolizumab, which showed no difference in outcome [16].
Contrastingly, the phase Il POD1UM-303 trial with retifanlimab
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Figure 3. Kaplan-Meier curves for progression-free survival (PFS) and overall survival (OS) according to ECOG performance status (PS) (A-B) and HPV (p16)
status (C-D). Presented with hazard ratios (HR) and 95% confidence intervals (Cl), group comparison with log-rank test.

Table 4. An overview of studies of immunotherapy in advanced SCCA.

Study / Author Treatment N Line of therapy ~ ORR (%) Median PFS (mo)  Median OS (mo)
Monotherapy

KEYNOTE-028 (Ott et al. 2017) [8] Pembrolizumab 24 > st 17 3.0 9.3
KEYNOTE-158 (Marabelle et al. 2022) [9] Pembrolizumab 112 > Tst 11 2.0 11.9
NCI9673 (Morris et al. 2017) [10] Nivolumab 37 > 1st 24 41 11.5
POD1UM-202 (Rao et al. 2022) [11] Retifanlimab 94 > Tst 14 23 10.1
Huffman et al. 2023 [15] Pembrolizumab 32 > st 9 2.2 13.6
Current Danish Study Pembrolizumab 37 1st- > 3rd 14 4.0 12.1
Combinations with chemotherapy

POD1UM 303 Carboplatin/Paclitaxel +/- 308 1st 56/44 9.3/7.4 29.2/23.0
(Rao et al. 2025) [12] Retifanlimab

SCARCE (Kim et al. 2024) [16] mDCF +/- Atezolizumab 97 1st 75/78 9.4/8.7 NR
Other combinations

CARACAS (Lonardi et al. 2021) [17] Avelumab +/- Cetuximab 60 > st 17/10 3.9/2.0 7.8/13.9
Morris et al. 2025 [18] Atezolizumab + Bevacizumab 20 > 1st 1 4.1 11.6

ORR: objective response rate; PFS: progression-free survival; mo: months; OS: overall survival; mDCF: modified docetaxel, cisplatin, and fluorouracil; NR: not
relevant; Response rates are rounded to full numbers.
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and chemotherapy, have shown encouraging improvements in
response rates and meaningful clinical benefits compared to
chemotherapy alone in the first line [12]. Other combination
strategies beyond chemotherapy have also been explored in the
CARACAS trial evaluating avelumab with cetuximab and the
study by Morris et al. investigating atezolizumab with
bevacizumab, both showing only modest activity in previously
treated patients [17, 18]. The added toxicity of combination
therapies remains a concern, particularly in the palliative setting.
In this context also, real-world data such as ours must provide
essential insights into treatment outcomes, tolerability, and
quality of life trade-offs, especially in unselected populations.

Itis suggested that the efficacy of ICIs may be more limited in
later lines. In KEYNOTE-158, most patients had received > 1 prior
systemic therapy, and responses, though durable, were
observed in a minority [9]. Similarly, in our study, durable
responses occurred in patients treated as a second-line option,
but in a small number of patients. This could support the
hypothesis that earlier introduction of immunotherapy, before
significant immunosuppression from prior lines or disease
progression, may increase the likelihood of benefit. However,
only four patients in our cohort received pembrolizumab as
first-line therapy, limiting our ability to draw definitive
conclusions about its efficacy in the frontline setting. The high
response rates observed in PODTUM-303 [12], which evaluated
ICls in combination with chemotherapy in the first line, suggest
a potential benefit in earlier use. Ongoing trials may further
clarify the optimal sequencing of ICls in SCCA.

The relatively low response rates for ICI monotherapy can
thus be questioned. However, while combination chemo-
immunotherapy in first-line settings, demonstrates encouraging
high response and survival rates, single-agent PD-1 blockade
could also remain an attractive option for selected patients. A
CBR of approximately 50% and potential for durable response,
coupled with limited toxicity, may be meaningful in frail or
treatment-exhausted patients where quality of life and
tolerability are key considerations. Treatment decisions in this
context should therefore reflect a balanced, shared decision-
making process between physician and patient. But since
efficacy in the elderly remains variable, biomarkers and geriatric
assessment tools would be beneficial for an improved treatment
selection for the patients. Future biomarkers could imply
alternative response evaluation tools such as the early response
evaluation based on measurements of circulating tumour DNA
in liquid biopsies, or selection based on pre-treatment marker
for favourable prognosis.

Limitations of this study include the retrospective design and
a small sample size. Larger sample sizes and/or prospective
studies are needed to allow for combined analysis of multiple
other relevant parameters, such as other metastatic sites, HIV
status, patients history and comorbidities. Other limitations are
a lack of centralised radiologic review or biomarker data such as
PD-L1 or tumour mutational burden. Nevertheless, this is one of
the few real-world cohorts reported to date in Europe and
provides valuable insight into treatment outcomes with ICl in
routine clinical practice.
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