
1Rischin D, et al. J Immunother Cancer 2021;9:e002757. doi:10.1136/jitc-2021-002757

Open access 

Integrated analysis of a phase 2 study of 
cemiplimab in advanced cutaneous 
squamous cell carcinoma: extended 
follow- up of outcomes and quality of 
life analysis

Danny Rischin,1 Nikhil I Khushalani,2 Chrysalyne D Schmults,3 
Alexander Guminski    ,4 Anne Lynn S Chang,5 Karl D Lewis,6 Annette M Lim,1 
Leonel Hernandez- Aya,7 Brett G M Hughes,8 Dirk Schadendorf,9 Axel Hauschild,10 
Alesha A Thai,11 Elizabeth Stankevich,12 Jocelyn Booth,12 Suk- Young Yoo,12 
Siyu Li,12 Zhen Chen,12 Emmanuel Okoye,12 Chieh- I Chen,12 Vera Mastey,12 
Medha Sasane,13 Israel Lowy,12 Matthew G Fury,12 Michael R Migden14

To cite: Rischin D, 
Khushalani NI, Schmults CD, 
et al.  Integrated analysis of a 
phase 2 study of cemiplimab in 
advanced cutaneous squamous 
cell carcinoma: extended 
follow- up of outcomes and 
quality of life analysis. Journal 
for ImmunoTherapy of Cancer 
2021;9:e002757. doi:10.1136/
jitc-2021-002757

 ► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ jitc- 2021- 002757).

Data from this manuscript have 
previously been presented at 
ASCO 2020: Rischin D et al. J 
Clin Oncol. 38, no. 15_suppl 
(May 20, 2020) 10018-10018 
and Migden MR et al. J Clin 
Oncol. 38, no. 15_suppl (May 
20, 2020) 10033-10033.

Accepted 15 June 2021

Watch Video

 jitc. bmj. com

For numbered affiliations see 
end of article.

Correspondence to
Professor Danny Rischin;  
 danny. rischin@ petermac. org

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Background To provide pooled longer term data from 
three groups of a phase 2 study of cemiplimab in patients 
with advanced cutaneous squamous cell carcinoma 
(CSCC), and to determine duration of response (DOR) and 
impact on quality of life (QoL).
Methods Patients received cemiplimab 3 mg/kg every  
2 weeks (group 1, metastatic CSCC [mCSCC], n=59;  
group 2, locally advanced CSCC, n=78) or cemiplimab 
350 mg every 3 weeks (group 3, mCSCC, n=56). 
Primary endpoint was objective response rate (ORR) per 
independent central review (ICR). QoL was repeatedly 
measured at day 1 of each treatment cycle (groups 1 and 
2: 8 weeks; group 3: 9 weeks).
Results Median duration of follow- up was 15.7 months. 
Overall, ORR per ICR was 46.1% (95% CI: 38.9% to 
53.4%). Complete response (CR) rates were 20.3%, 
12.8%, and 16.1% for groups 1, 2, and 3, respectively. 
Median time to CR was 11.2 months. Among patients 
with partial response or CR, the estimated proportion of 
patients with ongoing response at 12 months from the 
first objective response was 87.8% (95% CI: 78.5% to 
93.3%), with median DOR not reached. Kaplan- Meier 
estimated probability of overall survival (OS) was 73.3% 
(95% CI: 66.1% to 79.2%) at 24 months, with median OS 
not reached. Global Health Status (GHS)/QoL improvements 
were observed as early as cycle 2 and were significantly 
improved and durable until last assessment. Kaplan- Meier 
estimate of median time to first clinically meaningful 
improvement for pain was 2.1 (95% CI: 2.0 to 3.7) months 
and was significantly improved in responders versus non- 
responders (p<0.0001).
Conclusions This is the largest (n=193) clinical dataset 
for a programmed cell death-1 inhibitor against advanced 
CSCC, confirming the sustained substantial clinical activity 
of cemiplimab in these patients, including new findings of 
improved CR rates over time, increasing DOR, and durable 
pain control and GHS/QoL improvement.

Trial registration number  ClinicalTrials. gov Registry 
(NCT02760498), https://clinicaltrialsgov/ct2/show/
NCT02760498.

BACKGROUND
Cutaneous squamous cell carcinoma 
(CSCC) is the second most common skin 
cancer in the USA, with increasing inci-
dence.1 Most cases are cured by complete 
surgical excision.2 3 However, a small but 
substantial number of patients present 
with or subsequently develop metastatic 
CSCC (mCSCC) or locally advanced CSCC 
(laCSCC) not amenable to curative surgery 
or curative radiation (collectively, ‘advanced 
CSCC’), which has a poor prognosis.4–6

Treatment of advanced CSCC, particularly 
CSCC with a primary site of head and neck, 
can lead to reduced quality of life (QoL).7–9 
Surgery for CSCC can result in consider-
able morbidity, for example, some patients 
require orbital exenteration,10 which signifi-
cantly reduces QoL, including increased 
anxiety and depression, difficulty driving, 
phantom pain, and hallucinations.11 12 
Radiotherapy is associated with substantial 
toxicity, including fibrosis, lymphedema, 
skin necrosis, and functional deficits.13 14 
Furthermore, pain is a common symptom 
associated with detriments to QoL, espe-
cially among those with CSCC for which 
curative surgery is not an option.15

Cemiplimab is a high- affinity, highly 
potent, human, IgG4 monoclonal anti-
body to programmed cell death (PD)-1.16 
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In primary analyses of the phase 2 data in patients 
receiving 3 mg/kg every 2 weeks (Q2W) with mCSCC 
(group 1, n=59) or laCSCC (group 2, n=78), cemi-
plimab demonstrated substantial antitumor activity, 
emerging evidence of durable response, and an accept-
able safety profile.17 18 Furthermore, the primary analysis 
of patients with mCSCC receiving cemiplimab 350 mg 
every 3 weeks (Q3W) (group 3, n=56) and 11- month 
follow- up data of group 1 showed similar activity.19

Cemiplimab (cemiplimab- rwlc in the USA) is approved 
for treatment of patients with advanced CSCC in the 
USA and Europe, and is approved or under review by 
other health authorities.20–22 Additionally, cemiplimab 
is recommended for treatment of patients with laCSCC 
and mCSCC by the European Association of Dermato- 
Oncology, European Organisation of Research and Treat-
ment of Cancer (EORTC), and National Comprehensive 
Cancer Network.3 23 Cemiplimab- rwlc is also indicated 
for patients with advanced basal cell carcinoma post 
hedgehog inhibitors (HHIs) or for whom HHIs are not 
appropriate.20

This manuscript provides additional pooled data 
from these three groups, including updated duration 
of response (DOR) and complete response (CR) rates, 
and describes for the first time the impact of cemiplimab 
on durability of pain control and QoL. This aggrega-
tion of combined long- term data from the original study 
groups represents the largest (n=193) experience with 
PD-1 blockade in advanced CSCC to date, with an overall 
follow- up of up to 36.1 (median 15.7) months.

METHODS
Study design
The phase 2 study is an open- label, non- randomized, 
multicenter, international study of patients with advanced 
CSCC treated with cemiplimab. The study design has 
previously been published.17 19

Patients
Briefly, eligible patients were aged ≥18 years with histolog-
ically confirmed diagnosis of metastatic or unresectable 
laCSCC, an Eastern Cooperative Oncology Group perfor-
mance status score of 0/1, adequate organ function, and 
at least one measurable lesion.

Treatment
Patients with mCSCC (group 1, n=59) or laCSCC (group 
2, n=78) received cemiplimab 3 mg/kg Q2W for 96 weeks, 
and patients with mCSCC received cemiplimab 350 mg 
Q3W for 54 weeks (group 3, n=56), with the option to 
extend treatment to 96 weeks.

Assessments
The primary efficacy endpoint was objective response rate 
(ORR) per independent central review (ICR). Secondary 
endpoints included ORR per investigator review (INV), 
DOR and progression- free survival (PFS) per ICR and 

INV, overall survival (OS), CR rate per ICR, safety and 
tolerability, and QoL.

Durable disease control rate (DCR), defined as the 
proportion of patients with response or stable disease ≥105 
days, was examined. An exploratory clinical activity anal-
ysis by prior systemic therapy was performed.

The EORTC Quality of Life Questionnaire Core 30 
(QLQ- C30)24 was used to evaluate the impact of cemi-
plimab on symptoms and functioning. The QLQ- C30 
includes Global Health Status (GHS)/QoL, functioning 
domains (physical, emotional, social, role, and cognitive), 
and symptoms (pain, fatigue, nausea/vomiting, consti-
pation, diarrhea, insomnia, dyspnea, and appetite loss). 
For GHS/QoL, this scale includes two questions (‘how 
would you rate your overall health?’ and ‘how would 
you rate your overall QoL?’). Participants respond on a 
4- point scale from ‘not at all’ to ‘very much’ for impact 
of each scale over the past week, with raw scores on all 
scales linearly converted to a 0–100 scale (higher scores 
reflect higher levels of functioning and higher levels of 
symptom burden). The questionnaire was administered 
on day 1 of each treatment cycle (treatment cycle defined 
as 8 weeks for groups 1 and 2 and 9 weeks for group 3). 
We analyzed longitudinal effects of cemiplimab on GHS/
QoL, functioning status, and symptoms, including pain. 
Assessments per cycle or time were similar and thus are 
reported in cycles. Analyses of time to first clinically mean-
ingful improvement for pain and time to first clinically 
meaningful deterioration for pain were also performed.

Safety assessments included treatment- emergent 
adverse events (TEAEs), laboratory tests, vital signs, and 
physical examinations. The severity of TEAEs was graded 
according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events (V.4.03).

Statistical analysis
Primary results for each group have previously been 
published,17–19 and clinical activity analyses presented 
here are intended to describe longer term outcomes. 
There is formal hypothesis testing for the October 2019 
data cut (approximately 1- year additional follow- up). For 
groups 1 and 3, the null hypothesis was ORR of 15% and 
the alternative hypothesis was ORR not equal to 15%. For 
group 2, the null hypothesis was ORR of 25% and the 
alternative hypothesis was ORR not equal to 25%.

Clinical activity analyses were performed per intention- 
to- treat. Safety analyses were performed for all patients 
who received at least one dose of cemiplimab at data cut- 
off. QoL analyses were performed for patients included 
in the full analysis set with baseline and at least one post- 
baseline score for any QLQ- C30 functioning or symptom 
scale/item. Descriptive statistics were used to summarize 
QoL scores over time. Mixed- effects repeated measures 
models (SAS V.9.4) were used to estimate mean treatment 
effect (change from baseline while accounting for missing 
data) for all QLQ- C30 scales and items. The models used 
an AR(1) covariance structure. Covariates controlled 
in the model included dose group and baseline pain 
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score. The study visit was considered as a random effect. 
Change of ≥10 points from baseline was considered clin-
ically meaningful.25 Using this criterion, the number of 
patients experiencing a clinically meaningful change at 
cycle 6 and cycle 12 was evaluated, and time to the first 
clinically meaningful change was assessed. Data up to 
October 2019 were included in this analysis. Follow- up for 
patients in groups 1–3 was ongoing following the October 
2019 data cut.

RESULTS
Patients
Overall, 193 patients with advanced CSCC were eligible 
for inclusion in this analysis (online supplemental 
figure 1). Patient characteristics are provided in table 1 
(N=193). Most patients were men (n=161, 83.4%), with 
median age of 72.0 (range: 38–96) years, and had a 
primary cancer site of head and neck (n=131, 67.9%). 
Median duration of follow- up was 15.7 months (range: 
0.6–36.1) among all patients; with 18.5 months (range: 
1.1–36.1) for group 1, 15.5 months (range: 0.8–35.6) 
for group 2, and 17.3 months (range: 0.6–26.3) for 
group 3. Median duration of exposure was 51.1 weeks 
(range: 2.0–109.3). Median number of doses was 18 
(range: 1–48).

Clinical activity in the overall patient group
Overall, 89 of 193 patients had a response to therapy, 
for an ORR of 46.1% (95% CI: 38.9% to 53.4%); 

overall, 16.1% of patients achieved CR (table 2). ORR 
per ICR was 50.8% (95% CI: 37.5% to 64.1%) for group 
1, 44.9% (95% CI: 33.6% to 56.6%) for group 2, and 
42.9% (95% CI: 29.7% to 56.8%) for group 3. Per ICR, 
ORR was 48.4% in patients who had not received prior 
anticancer systemic therapy (n=128) and 41.5% among 
those who had (n=65). CR rates for this analysis were 
20.3%, 12.8%, and 16.1% for groups 1, 2, and 3, respec-
tively. CR rates over time (compared with primary anal-
yses) are presented in figure 1. Among 31 complete 
responders, median time to CR was 11.2 months (IQR: 
7.4–14.8). ORR per INV was 54.4% (95% CI: 47.1% to 
61.6%) for all patients; 50.8% (95% CI: 37.5% to 64.1%) 
for group 1, 56.4% (95% CI: 44.7% to 67.6%) for group 
2, and 55.4% (95% CI: 41.5% to 68.7%) for group 3.

Patients had deepening responses over time as 
evidenced by increasing CR rates compared with primary 
analyses17–19; the CR rate for group 1 increased from 6.8% 
in the primary analysis to 16.9% in the first follow- up anal-
ysis and to 20.3% at this subsequent follow- up analysis. 
For group 2, there were no CRs at the interim analysis, 
but the CR rate was 12.8% at the primary analysis and was 
unchanged at this follow- up analysis. For group 3, the CR 
rate increased from 5.4% at the primary analysis to 16.1% 
at this follow- up analysis. The median time to CR was 11.2 
months.

DCR, durable DCR, median DOR, and Kaplan- Meier 
12- month estimate of DOR per ICR are provided in 
table 2. With 1- year additional follow- up, median DOR was 
not reached (observed DOR range: 1.9–34.3 months). In 
responding patients, the estimated proportion of patients 
with ongoing response at 12 months was 87.8% (95% 
CI: 78.5% to 93.3%) (figure 2A). Estimated median PFS 
was 18.4 months (95% CI: 10.3 to 24.3) for all patients. 
The Kaplan- Meier estimated progression- free proba-
bility at 24 months was 44.2% (95% CI: 36.1% to 52.1%) 
(figure 2B). The Kaplan- Meier estimated probability of 
OS at 24 months was 73.3% (95% CI: 66.1% to 79.2%) 
(figure 2C). Median OS has not been reached. Percentage 
change in target lesions from baseline is shown in online 
supplemental figure 2, and swimmer plots are provided in 
online supplemental figure 3.

Quality of life
Patient population and baseline QoL scores
Baseline scores for QLQ- C30 indicated generally 
moderate- to- high levels of functioning and moderate- 
to- low symptom burden (online supplemental table 1). 
The number of patients who completed QoL assess-
ments at each cycle is provided in figure 3 and online 
supplemental table 1.

Longitudinal QoL analysis
For GHS/QoL, improvements were observed from cycle 
2, with statistically significant improvement from base-
line observed at cycle 3 (least squares [LS] mean [SE] 
change 7.8 [1.6]; p<0.0001). Improvements in GHS/
QoL had reached the clinically meaningful threshold 

Table 1 Baseline characteristics

Advanced CSCC
(N=193)

Median age, years (range) 72.0 (38–96)

Male, n (%) 161 (83.4)

Eastern Cooperative Oncology Group 
performance status score, n (%)

  0 86 (44.6)

  1 107 (55.4)

Primary CSCC site: head and neck, n (%) 131 (67.9)

Metastatic CSCC, n (%) 115 (59.6)

Locally advanced CSCC, n (%) 78 (40.4)

Patients with cemiplimab as first- line 
therapy, n (%)

128 (66.3)

Patients with prior systemic therapy, n (%)* 65 (33.7)

Median duration of exposure to 
cemiplimab, weeks (range)

51.1 (2.0–109.3)

Median number of doses of cemiplimab 
administered (range)

18.0 (1–48)

*Settings for prior lines of therapy included metastatic disease, 
adjuvant, chemotherapy with concurrent radiation, or other, and 
the most common types of prior systemic therapy were platinum 
compounds (n=46/65 [70.8%]) and monoclonal antibodies 
(n=18/65 [27.7%]).
CSCC, cutaneous squamous cell carcinoma.
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(≥10- point change) by cycle 12 (LS mean [SE] change 
11.1 [2.6]; p<0.0001) (figure 3). Among functioning 
scales, significant improvements were observed in 
emotional functioning and social functioning scales at 
cycle 3 and cycle 12 (online supplemental table 1). Phys-
ical functioning, role functioning, and cognitive func-
tioning did not deteriorate and remained stable relative 
to baseline (online supplemental table 1). Regarding 
symptoms, significant improvements from baseline 

were also observed for symptoms of nausea/vomiting, 
pain, insomnia, appetite loss, and constipation by cycle 
3 (online supplemental table 1), and as early as cycle 
2 for pain (figure 3). These symptoms had all reached 
the clinically meaningful threshold (≥10- point change) 
by cycle 12 (online supplemental table 1). Across all 
functioning scales and symptom scales, the proportion 
of patients with clinically meaningful deterioration was 
generally low at both cycle 6 and cycle 12.

Early onset and durability of pain control
The Kaplan- Meier estimate of median time (95% CI) 
to first clinically meaningful improvement for pain 
was 2.1 (2.0 to 3.7) months overall. The Kaplan- Meier 
estimate of median time (95% CI) to first clinically 
meaningful deterioration for pain was 14.8 (9.2 to not 
evaluable [NE]) months overall. LS mean (SE) change 
from baseline in pain score was –11.5 (1.9) at cycle 3, 
and –14.3 (3.1) at cycle 12 (figure 3). LS mean change 
(SE) from baseline in pain score at first tumor response 
was –15.2 (1.5) in patients with objective response and 
–3.86 (2.1) in patients without objective response. The 
difference in LS mean change (95% CI) from baseline 
for pain score for responders versus non- responders 
was –11.3 (–16.3 to –6.3; p<0.0001). Among patients 
with objective response, the Kaplan- Meier estimate of 

Table 2 Tumor response to cemiplimab per independent central review

Group 1 (mCSCC)
3 mg/kg Q2W
(n=59)

Group 2 (laCSCC)
3 mg/kg Q2W
(n=78)

Group 3 (mCSCC)
350 mg Q3W
(n=56)

Total
(N=193)

Median duration of follow- up, months (range) 18.5 (1.1–36.1) 15.5 (0.8–35.6) 17.3 (0.6–26.3) 15.7 (0.6–36.1)

Objective response rate, % (95% CI) 50.8 (37.5 to 64.1) 44.9 (33.6 to 56.6) 42.9 (29.7 to 56.8) 46.1 (38.9 to 53.4)

  Best overall response, n (%)

   Complete response 12 (20.3) 10 (12.8) 9 (16.1) 31 (16.1)*

   Partial response 18 (30.5) 25 (32.1) 15 (26.8) 58 (30.1)

   Stable disease 9 (15.3) 27 (34.6) 10 (17.9) 46 (23.8)

   Non- complete response/non- progressive disease 3 (5.1) 0 2 (3.6) 5 (2.6)

   Progressive disease 10 (16.9) 10 (12.8) 14 (25.0) 34 (17.6)

   Not evaluable 7 (11.9) 6 (7.7) 6 (10.7) 19 (9.8)

DCR, % (95% CI) 71.2 (57.9 to 82.2) 79.5 (68.8 to 87.8) 64.3 (50.4 to 76.6) 72.5 (65.7 to 78.7)

Durable DCR†, % (95% CI) 61.0 (47.4 to 73.5) 62.8 (51.1 to 73.5) 57.1 (43.2 to 70.3) 60.6 (53.3 to 67.6)

Median observed time to response, months (IQR)‡ 1.9 (1.8–2.0) 2.1 (1.9–3.8) 2.1 (2.1–4.2) 2.1 (1.9–3.7)

  Median observed time to complete response, months (IQR)§ 11.1 (7.5–18.4) 10.5 (7.4–12.9) 12.4 (8.2–16.6) 11.2 (7.4–14.8)

Kaplan- Meier estimated median DOR, months (95% CI)‡ NR (20.7 to NE) NR (18.4 to NE) NR (NE to NE) NR (28.8 to NE)

Kaplan- Meier 12- month estimate of DOR, % (95% CI) 89.5 (70.9 to 96.5) 83.2 (64.1 to 92.7) 91.7 (70.6 to 97.8) 87.8 (78.5 to 93.3)

Kaplan- Meier 24- month estimate of DOR, % (95% CI) 68.8 (46.9 to 83.2) 62.5 (38.4 to 79.4) NE (NE to NE) 69.4 (55.6 to 79.6)

ORR per INV was 54.4% (95% CI: 47.1% to 61.6%) for all patients; 50.8% (95% CI: 37.5% to 64.1%) for group 1, 56.4% (95% CI: 44.7% to 67.6%) for group 2, 
and 55.4% (95% CI: 41.5% to 68.7%) for group 3. ORR per ICR was 48.4% (95% CI: 39.5% to 57.4%) among treatment- naïve patients and 41.5% (95% CI: 29.4% 
to 54.4%) among previously treated patients.
*95% CI: 11.2 to 22.0
†Defined as the proportion of patients with objective response, stable disease, or non- complete response/non- progressive disease without progressive disease for 
at least 16 weeks, measured at least 105 days to account for scheduling windows in the protocol.
‡Based on number of patients with confirmed complete or partial response.
§Based on number of patients with confirmed complete response.
DCR, disease control rate; DOR, duration of response; ICR, independent central review; INV, investigator review; laCSCC, locally advanced cutaneous squamous 
cell carcinoma; mCSCC, metastatic cutaneous squamous cell carcinoma; NE, not evaluable; NR, not reported; ORR, objective response rate; Q2W, every 2 weeks; 
Q3W, every 3 weeks.

Figure 1 Complete response rates per independent central 
review. †At the time of the group 1 primary analysis, a 
prespecified group 2 interim analysis was performed. Among 
the 23 patients with laCSCC included in this prespecified 
interim analysis, there were no complete responses. laCSCC, 
locally advanced cutaneous squamous cell carcinoma; 
mCSCC, metastatic cutaneous squamous cell carcinoma; 
Q2W, every 2 weeks; Q3W, every 3 weeks.
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median time (95% CI) to first clinically meaningful 
improvement for pain was 2.1 (1.9 to 2.1) months and 
the Kaplan- Meier estimate of median time (95% CI) to 
first clinically meaningful worsening for pain was 20.6 
(9.2 to NE) months.

Responder analysis for QoL assessment
A substantial fraction of patients benefitted from treat-
ment. Among all patients reporting clinically meaningful 

change (≥10- point change) by cycle 6, most patients 
experienced clinically meaningful improvements or 
stability in GHS/QoL (83%), functioning scales (68%–
85%), and symptoms (68%–95%) (figure 4). Overall, 
91% of responders experienced clinically meaningful 
improvement or stability in GHS/QoL scores at cycle 12, 
and most patients showed sustained improvement and 
stabilization across all functioning scales (77%–86%) 

Group 1 (mCSCC) cemiplimab 3 mg/kg Q2W (n = 59)
Group 2 (laCSCC) cemiplimab 3 mg/kg Q2W (n = 78)
Group 3 (mCSCC) cemiplimab 350 mg Q3W (n = 56)
Total (N = 193)
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and symptoms (74%–95%) by cycle 12 (figure 4). The 
proportions of patients with clinically meaningful dete-
rioration in functioning scales were generally low at 
both evaluated time points (figure 4).

Safety
In total, 192 (99.5%) patients experienced at least one 
TEAE of any grade regardless of attribution (online 
supplemental table 2). TEAEs leading to discontinuation 
were low (any grade: n=19, 9.8%; grade ≥3: n=14, 7.3%). 
The most common TEAEs (all grades) were fatigue 
(n=67, 34.7%), diarrhea (n=53, 27.5%), and nausea/
vomiting (n=46, 23.8%). Overall, 94 (48.7%) patients 
experienced at least one grade ≥3 TEAE regardless of 
attribution. The most common grade ≥3 TEAEs were 
hypertension (n=9, 4.7%), anemia, and cellulitis (each 
n=8, 4.1%). No new TEAEs or treatment- related adverse 
events (TRAEs) resulting in death were reported for 
any group in this longer term follow- up, compared with 
previous reports.17–19 Grade ≥3 TRAEs were reported in 
33 (17.1%) patients; the most common were pneumonitis 
(n=5, 2.6%), autoimmune hepatitis (n=3, 1.6%), anemia, 
colitis, and diarrhea (all n=2, 1.0%) (online supplemental 
table 3). In total, 57 patients (29.5%) experienced at least 
one sponsor- identified immune- related adverse event 
(irAE) of any grade, and 18 patients (9.3%) experienced 
at least one grade ≥3 irAE (online supplemental table 
4). The most common grade ≥3 irAEs were pneumonitis 
(n=5, 2.6%), autoimmune hepatitis (n=2, 1.0%), and 
diarrhea (n=2, 1.0%).

DISCUSSION
The pooled analysis presented here demonstrates dura-
bility of responses to cemiplimab in CSCC, increasing CR 
rates over time, and confirms the substantial antitumor 
activity of cemiplimab in patients with advanced CSCC 
established in previously published primary analyses.17–19 
An estimated 87.8% of responders had not progressed at 
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12 months. With median DOR not reached after an addi-
tional year of follow- up, the present analysis reinforces the 
activity of cemiplimab in a patient population that previ-
ously had no widely accepted standard of care. Further-
more, DOR and OS are longer than has been previously 
described with other agents, prior to the approval of 
cemiplimab.26 Additionally, this analysis demonstrates 
that cemiplimab treatment is associated with improve-
ment in GHS/QoL and pain scores.

Compared with primary analyses,17–19 patients had deep-
ening responses over time, as evidenced by increasing CR 
rates. The median time to CR was 11.2 months, raising the 
possibility that prolonged cemiplimab treatment may be 
necessary for continued clinical activity in many patients 
with advanced CSCC.

In the KEYNOTE-629 Study (NCT03284424), patients 
(n=105; follow- up 9.5 months) with recurrent/mCSCC 
were treated with pembrolizumab 200 mg Q3W.27 ORR 
per ICR was 34.3% with an estimated DOR at 12 months 
of 65.6%. The overall CR rate during the follow- up period 
was 3.8%. It should be noted 86.7% of patients included in 
KEYNOTE-629 had previously received ≥1 line of systemic 
therapy, and this group achieved an ORR of 31.9%.27 
Results for the laCSCC cohort in KEYNOTE-629 have not 
been published. Additionally, preliminary results from 
the CARSKIN trial of pembrolizumab (NCT02883556) 
reported an ORR of 38.5%, a CR rate of 5.1%, and a 
median DOR of 12.5 months in patients with no prior 
systemic therapy.28 In the present study, acknowledging 
that this may be in part due to longer follow- up, we report 
a higher ORR per ICR of 46.1%, an estimated DOR at 
12 months of 87.8%, and a CR rate of 16.1%. However, 
given differences in trial designs, caution is required 
when comparing response rates across studies. There are 
no head- to- head trials assessing the comparative clinical 
activity of cemiplimab and pembrolizumab.

Pain is a key issue for patients with advanced CSCC, 
especially those with unresectable disease.15 The mean 
(SD) baseline pain score of patients with advanced CSCC 
receiving cemiplimab of 29.8 (30.4) was significantly 
worse than reported by patients with advanced head 
and neck cancer (24.9 [26.3]; p<0.05; n=1722) and the 
general population (20.9 [27.6]; p<0.0001; n=7802).29 
Here, the clinical responses observed correlated well 
with pain improvement, which positively impacted 
patient QoL. Cemiplimab resulted in pain reduction 
by cycle 2, with clinically meaningful reduction (≥10 
points) from cycle 3, maintained through to cycle 12. 
The Kaplan- Meier estimate of median time (95% CI) to 
first clinically meaningful improvement for pain was 2.1 
months overall, and this was sustained to 14.8 months, 
demonstrating durability of pain control with cemi-
plimab. GHS/QoL improvement was observed as early 
as cycle 3, with clinically meaningful improvement seen 
by cycle 12. By cycle 6, most patients experienced clini-
cally meaningful improvement or stability in GHS/QoL 
and functioning status, while maintaining low symptom 
burden.

Eighteen patients (9.3%) experienced at least one 
grade ≥3 irAE, with a low treatment discontinuation rate 
of 9.8%. As previously reported,19 the safety profile for 
cemiplimab continues to be consistent with that previ-
ously reported for other anti- PD-1/PD- ligand 1 agents.30 
There were no new safety signals or types of toxicities 
compared with previous analyses.

This analysis confirms the substantial clinical activity 
of cemiplimab, including new findings of improved CR 
rates over time compared with primary analyses, and an 
impressive and increasing DOR based on Kaplan- Meier 
estimate at key landmarks in patients with advanced 
CSCC. Additionally, cemiplimab treatment resulted in a 
clinically meaningful reduction in pain as early as cycle 
2, maintained to cycle 12. Further, clinical response to 
cemiplimab was associated with a reduction in pain. Most 
patients experienced clinically meaningful improvements 
or maintenance in GHS/QoL, functioning, and symp-
toms. These results provide further support for cemi-
plimab as an agent with favorable data to support its use 
for the treatment of advanced CSCC.
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