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PURPOSE: To evaluate the effectiveness of cemiplimab, a Programmed-cell-death-1(PD-1) protein inhibitor, for the treatment of
cutaneous periocular-locally-advanced squamous-cell-carcinoma (POLA-SCC) with orbital-invasion.

METHODS: Multicentre real-world retrospective study. Demographic and clinical data were collected and analysed for patients with
biopsy-proven POLA-SCC(AJCC-T4) with orbital-invasion who were treated with cemiplimab at one of four tertiary medical centres
in 2019-2022.

RESULTS: The cohort included 13 patients, 8 males and 5 females, of median age 76 years (IQR65-86). The median duration of
treatment was 5.0months (IQR3.5-10.5) and the median follow-up time, 15.0 months (IQR10.5-30). The overall response rate was
69.2%. Complete response was documented in seven patients (53.8%), partial response in two (15.4%), stable disease in one (7.7%),
and progressive disease in two (15.4%); in one patient (7.7%), response was not evaluable. Six complete responders (46.1% of the
cohort) received no further treatment and did not have a recurrence during an average follow-up of 6.14 (+6.9) months from
treatment cessation. None of the patients underwent orbital-exenteration. The majority of adverse events were mild (grade-1),
except for a moderate increase in creatinine level (grade-2), severe bullous dermatitis (grade-3), and myocarditis (grade-5) in one
patient each. Four patients (30.7%) died during the follow-up period, all of whom had an Eastern-Cooperative-Oncology-Group
score of 4 at presentation.

CONCLUSIONS: To our knowledge, this is the largest study to date on cemiplimab therapy for cutaneous POLA-SCC with orbital-
invasion. Treatment was shown to be effective, with an overall response rate of 69.2%. Cemiplimab holds promise for the treatment

of patients with tumours invading the orbit as it may alleviate the need for orbital exenteration.
Eye (2023) 37:2482-2487; https://doi.org/10.1038/s41433-022-02358-y

INTRODUCTION

Cutaneous periocular squamous cell carcinoma (SCC) is the
second most common periocular tumour, accounting for
5%-10% of all eyelid cancers [1, 2]. The risk of developing SCC
increases with age, fair skin, lifetime accumulation of ultraviolet
radiation damage, and an immunosuppression state [2].

SCC can often be cured by local excision with margin control [3].
However, the infiltrating nature of the tumour, its high recurrence
rate (6.8-37.9%) [4, 5], and its tendency for perineural invasion (up
to 25%) [6, 7] limit the success of surgery as a single curative
modality and may lead to a more locally advanced tumour stage
that is often not amenable for surgery. Regional lymph node
metastasis (1.3-24%) [4, 8-10] and distant metastasis (0.8%-6.2%)
[10-12] may require adjuvant radiotherapy, concurrent che-
motherapy, or immunotherapy [13-16].

The standard therapy for cutaneous periocular locally advanced
SCC (POLA-SCCQ) is wide surgical excision, often resulting in local

morbidity, loss of visual functions or the need for orbital
exenteration (OE) [10, 17]. OE is a devastating consequence of
treatment, which severely affects patients’ quality of life,
functionality, and social interaction [18, 19]. Cutaneous POLA-
SCC with orbital invasion is a leading indication for OE, despite its
considerably lower (1:10) incidence compared to locally advanced
basal cell carcinoma (BCC) [20-22].

Cemiplimab (Lybtayo, Regeneron) is a high-affinity human
monoclonal antibody directed against the programmed death 1
(PD-1) protein. In recent years, cemiplimab has served as first-
line treatment for metastatic or locally advanced SCC that is
not amenable to surgery and/or radiation therapy [23]. It
was approved for this indication by the US Federal Drug
Administration in September 2018 [24] and soon thereafter
by the Israel Ministry of Health [25]. An investigation of
the effectiveness of cemiplimab for the treatment of locally
advanced cutaneous SCC (all body sites) reported 13%
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complete response, 31% partial response, 36% stable disease,
and 12% progression [26].

The potential to replace OE with cemiplimab immunotherapy
would have a dramatic impact on the management of POLA-SCC.
However, the evidence supporting this treatment is limited few
case series and a single case report [6, 25, 27-29].

The aim of the present real-life study was to investigate the
effectiveness, in terms of patient response and organ preservation,
of primary treatment with cemiplimab in a relatively large cohort
from four tertiary medical centres in Israel diagnosed with
cutaneous POLA-SCC with orbital involvement (American Joint
Committee on Cancer, AJCC, T4).

METHODS

The study was approved by the local institutional review board. A
multicentre retrospective design was used. The electronic databases of
four tertiary medical centres in Israel (Rabin, Hadassah, Haemek, and Sheba
Medical Centers) were searched for adult patients (age =18 vyears)
diagnosed with biopsy-proven POLA-SCC with orbital involvement who
were treated with cemiplimab between 2019 and 2022. Patients treated
with other PD-1 inhibitors were excluded. Treatment was based on the
standard protocol reported by Migden et al. [24]. In brief, cemiplimab was
administered by a multidisciplinary tumour board that deals with lesions
involving the orbit (stage T4, AJCC Cancer Staging Manual, eighth edition)
or with local or distant metastasis for purposes of avoiding OE or as
salvage in candidates for nonsurgical treatment (because of multiple
comorbidities or local tumour extent or systemic spread). All patients
received an intravenous injection of 350 mg every 3 weeks (Q3W) over
30 minutes. Reasons for discontinuation of cemiplimab were progressive
disease, unacceptable toxicity, patient’s choice, and persistence of a
complete clinical response over time, or physician discretion. Adverse
events and toxicities were managed in clinical practice by the principal
physician.

Data included patients’ demographics, prior treatments, tumour size,
nodal involvement, and metastasis (TNM) staging (AJCC, eighth edition),
orbital involvement, neural involvement, prior chemotherapy or radiation
treatment, treatment duration, additional treatments, and duration of
follow-up time. Response to treatment was assessed with the Response
Evaluation Criteria in Solid Tumors (RECIST), version 1.1. The RECIST criteria
provides a simple and pragmatic methodology to evaluate the activity and
efficacy of new cancer therapeutics in solid tumours, using validated and
consistent criteria to assess changes in tumour burden. Adverse events
were assessed with the Common Terminology Criteria for Adverse Events
(CTCAE), version 5.0. Level of functioning of each patient in terms of self-
care ability, activity of daily living, and physical ability was evaluated with
the Eastern Cooperative Oncology Group (ECOG) Performance Status scale.
The ECOG performance status score is an attempt to quantify cancer
patients’ general well-being and activities of daily life. It is an independent
predictor of the response to treatment, overall survival and progression-
free survival in oncology patients. An imaging specialist blinded to the
clinical data reviewed the patients’ computed tomography (CT), magnetic
resonance imaging (MRI), and positron emission tomography (PET)-CT
scans. The data were summarized as frequencies and percentages or
medians and ranges, as appropriate. Statistical analyses were performed
using R Studio (R Project for Statistical Computing), version 4.1.0.

RESULTS

The cohort included 13 patients with orbital invasion of cutaneous
POLA-SCC (AJCC T4), 8 males and 5 females, of median age 76
years (IQR 65-86). Their clinical data are summarized in Table 1.
Five patients had lymph node involvement, four had metastatic
spread, and three had perineural invasion. ECOG 0 or 1 was
documented in six patients (46.1%), ECOG 2 in three patients
(23%), and ECOG 4 in four patients (30.7%).

All patients were treated with cemiplimab for a median duration
of 5.0 months (IQR 3.5-10.5) and followed for a median time of
15.0 months (IQR 10.5-30). The treatment timeline is presented in
Fig. 1. Nine patients (69.2%) responded to treatment (Supplemen-
tary Table 1) of whom seven (53.8%) had a complete clinical
response and two, a partial response. Six of the seven patients with
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Characteristics of patients with locally advanced periocular biopsy-proven SCC with orbital invasion.

Table 1.

Cause of death

Died

OE

ECOG score Other Tx

Tx response

Tx time (d)

TIN/
M stage

PNI

Previous SCC
treatment:

Primary site of
cutaneous SCC

Other
tumours

Age
(y)/

Pt. no.

Systemic/RT

sex

No

No

CR

422
460

1

4/1/0
4/0/1

No

No/no

Periocular

65/M
61/M
68M

No

No

CR

Periocular Yes/yes No

BCC
BCC
BCC

Yes

No

56 CR

4/1/0

Yes

Yes/yes

Periocular

Cardiac event

Yes
No

No

PR
NE

21

4/1/0

Yes
No

No/yes

Nose

83/F

Myocarditis

No

21

4/0/0
4/0/0

No/yes

Periocular

94/F

No

Chemo

SD

246

No

Yes/yes

Periocular

Stomach

82/M

adenocar-
cinoma

No

No

PD

105

4/11

No

Yes/yes

Periocular

Forearm

64/F

melanoma

No

No

CR

31

5
252

4/0/0
4/0/0

Yes
No

Yes/yes

Forehead

68/F

No

No

Chemo

CR

No/no

Periocular

SCC other

82/M

Sepsis

Yes
No

No
Yes
BCC basal cell carcinoma, SCC squamous cell carcinoma, PNI perineural invasion, Tx treatment, ECOG Eastern Cooperative Oncology Group, OF ocular exenteration, RT radiotherapy, Chemo chemotherapy.

No
No
No
No

CR
CR
PD
PR

126
1

209
135

4/0/0
4/0/1
4/0/1
4/1/0

No
No
No
No

No/no
No/no
No/no
No/no

Periocular
Periocular
Periocular
Forehead

76/M
90/M
89/M
65/F

10
11

12
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Treatment timeline and follow-up of each of the 13 patients with locally advanced squamous cell carcinoma treated with

cemiplimab. Patient’s response to treatment is stated on the right (CR complete response, PR partial response, SD stable disease, PD
progressive disease, NE not evaluable). > represents cemiplimab treatments given during follow-up.

a complete response (46.1% of the cohort) received no further
treatment and did not have a recurrence during an average follow-
up of 6.14 (£6.9) months from treatment cessation. Median
treatment duration in the complete responders was 8 months
(IQR 4-15). Two patients (15.4%) had progressive disease: one was
switched from cemiplimab to chemotherapy with a subsequent
complete response, and the other died of unknown cause. One
patient (7.7%) with stable disease received chemotherapy as well. In
one patient, response to treatment was not evaluable. None of the
patients underwent OE. A representative photo of a lesion before
and after treatment is shown in Supplementary Fig. 1, and the
imaging scans of two patients before and after treatment are shown
in Fig. 2 and Supplementary Fig. 2.

In one patient with a very large tumour who had a complete
response to cemiplimab, despite orbital preservation, regression
of the tumour left the globes without eyelid protection which
resulted in corneal melting due to exposure.

Eight patients (61.5%) had a total of 20 adverse events. Most
were mild, with the exception, in one patient each, of a moderate
increase in creatinine level (grade 2), severe bullous dermatitis
(grade 3), and myocarditis (grade 5).

During the follow-up period, four patients (30.7%) died. One
was the patient with myocarditis which was considered a
treatment-related death, and another patient died of sepsis
unrelated to the cemiplimab treatment. Two patients died at
home, and the cause of death was unknown because the families
refused autopsy. The ECOG score of all the deceased
patients was 4.

DISCUSSION
This multicentre retrospective real-life study is the largest to date
of primary cemiplimab treatment for cutaneous POLA-SCC with
orbital involvement. The results show that cemiplimab seems to
be effective, and all our patients were spared orbital exenteration.
The overall response rate in our cohort was 69.2%, and the
complete response rate was 53.8%. These results are better than in
earlier controlled trials of cemiplimab treatment in all body sites,
wherein the overall and complete response rates were 44% and
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13%, respectively [26], and similar to some initial real-world series
that reported an overall response rate of 77% [30]. Our good
results might be explained by the better response to immuno-
checkpoint inhibitors of tumours arising in the head and neck area
relative to other body sites [6, 28, 31-34], possibly attributable to
their sun-exposure-induced high mutational burden [32, 33].

OE along with adjuvant radiotherapy is considered the standard
treatment for POLA-SCC with orbital involvement. SCC along with
BCC are leading reasons for oncologic OE [20]. For the last decade
Locally Advanced BCC can be successfully treated with Hedgehog
pathway inhibitors, yet a prevalence decline in OE has today been
demonstrated in only one study [20, 35, 36]. Multiple studies have
shown that patients experience a significant reduction in quality of
life following exenteration [18, 19], and an improved one if treated
medically [37]. Hence, an alternative treatment that preserves the
orbit should be the ultimate goal in any patient with orbital
involvement. All of our patients were spared OE with cemplimab
treatment, either as a monotherapy (11 patients) or in conjunction
with chemotherapy (2 patients). Of our two patients with
progressive disease, one died early in the course of treatment and
the other was switched to chemotherapy which proved successful.

Because of the retrospective design of the study, we were
unable to extract sufficient ophthalmic data to establish a
correlation of orbital preservation with visual function preserva-
tion. Nevertheless, in the VISORB study in which patients with
locally advanced BCC, including 56% with orbital involvement,
were treated with vismodegib as an alternative to OE [38], all
subjects maintained visual functions. Further prospective studies
are needed to determine if similar findings may be achieved with
the more aggressive SCC.

Data on cemiplimab treatment for POLA-SCC with or without
orbital invasion is limited to small series [6, 27, 28] and one case
report [25]. The first case series included four patients, three of
whom responded to treatment with cemiplimab [27]. The second
series included six patients with POLA-SCC without orbital
invasion (AJCC T2-3) of whom five received cemiplimab as
neoadjuvant treatment followed by surgery and only one, as
primary treatment [6]. In all six cases, tumour control was
achieved. The third series presented seven patients with POLA-
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Fig.2 MRI scans of an 82-year-old man with squamous cell carcinoma with orbital involvement. A Before treatment; post-contrast coronal
T1 fat-saturated image showing an ill-defined low enhancing mass penetrating the right orbit with globe compression. B Before treatment;
post-contrast axial T1 fat-saturated image showing an ill-defined low enhancing mass penetrating the right orbit. C Before treatment; post-
contrast sagittal T1 fat-saturated image showing an ill-defined low enhancing mass extending from the right forehead to the left orbit,
advancing along the orbital and penetrating the right orbit. D After treatment; post-contrast coronal T1 image showing a complete response.
E After treatment; post-contrast axial T1 image showing a complete response. F After treatment; post-contrast sagittal T1 image, showing a

complete response. *indicates the tumor before treatment.

SCC with orbital invasion (AJCC T4) who received immunotherapy
after declining OE [28]. All six treated with cemiplimab responded,
and five of them avoided OE. The patient who ultimately
underwent OE showed rapid clinical progression, although a
pseudo-progression (mainly an inflammatory reaction) was sub-
sequently suggested histologically. A recent work exhibited a
good tumour control in most patients, adding to the importance
of cemiplimab treatment in POLA-SCC patients [29]. Thus, the data
from our study strongly confirm observations from previous
smaller retrospective case series. We believe that the information
from our study supported by previous case series emphasizes the
important role of cemiplimab in preserving the orbit and may lead
to a major paradigm shift in clinical practice for patients with
cutaneous POLA-SCC invading the orbit.

Immune checkpoint inhibitors are generally considered safe,
with low incidence of fatal events [39]. In the present study, four
patients (30.7%) died during the follow-up period, as shown in
Supplementary Fig. 3. One death (7.7%) was due to an adverse
event related to treatment, which is comparable to the rates of
1.3-5.6% reported in other studies [24, 40, 41]. The high total
death rate in our study, although troubling, is similar to the
32.0-43.3% found in other real-life studies with a long follow-up
period [30, 40, 41] It might be at least partly explained by the very
advanced disease of our patients to begin with, as cemiplimab
treatment is authorized for use by the FDA and the Israel Ministry
of Health only for stage T4 POLA-SCC [25]. However, the main
reason for the high mortality rate is most probably related to the
nature of real-life patients with SCC who are often older and frail,
with a poor performance status, multiple comorbidities, and
iatrogenic immunosuppressive conditions. Indeed, every patient
in our study who died had an ECOG score of 4. Although
alternatives to cemiplimab, such as platinum-based chemothera-
pies, are heavily toxic themselves, given the fragile nature of the
population in need, caution is warranted and careful patient and
tumour selection is required in every case.

Our study was limited mainly by the retrospective design and
small number of patients. In addition, our study database does not
include full ocular examinations and the primary follow-up staff
did not include an ophthalmologist, nor did the follow-up focus
on preservation of vision. Furthermore, efficacy was based on
RECIST classification and not on post-treatment biopsies.

Eye (2023) 37:2482 - 2487

Moreover, although not short compared to other studies, our
median time of follow-up was limited, and as a result the response
rates might have been different if it was longer. However, we
presume that the results would not alter much as complete
responses usually persist over time when using immunotherapies
[42]. Finally, the patients for this study were attending four
different medical centres. Despite efforts to adhere to a uniform
standard protocol [24], variations in treatment and follow-up
between different teams may have occurred. This, however, might
also be considered a strength of the study, as it better reflects a
real-life setting wherein patient demographics are less homo-
geneous, which may make the results more relevant to different
populations.

There is no consensus to date regarding the best course of
action to control the disease and preserve vision in these
complicated cases. Several biological treatment have also been
reported (other PD-1 inhibitors and anti-EGFR). The role of
cemiplimab and its integration with other available treatments
such as radiation or other biological drugs has yet to be
determined. Both may have a synergistic or an abscopal effect.
It is possible that the ongoing prospective multicentre trials
examining different treatment protocols and approaches for
utilizing cemiplimab for advanced SCC will answer some of these
questions. In the meanwhile, we strongly recommend first
attempting cemiplimab treatment in patients with lesions that
could lead to OE, as the response is usually rapid and not much
time would be wasted were OE or chemotherapy eventually
needed. In addition, cemiplimab can be of great benefit in
patients who are unable to withstand surgical intervention.

In conclusion, in this real-world multicentre setting study,
treatment with cemiplimab for cutaneous POLA-SCC seems to be
effective and holds great hope for patients with tumours invading
the orbit, as it may alleviate the need for orbital exenteration.

Supplementary information is available at nature.com/eye

Summary

What was known before

® The standard therapy for periocular locally advanced SCC
(POLA-SCCQ) is wide surgical excision, often resulting in local
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morbidity, loss of visual functions or the need for orbital
exenteration. In recent years, cemiplimab has served as first-
line treatment for metastatic or locally advanced SCC that is
not amenable to surgery and/or radiation therapy. However,
the evidence supporting this treatment for periocular locally
advanced SCC is limited.

What this study adds

Cemiplimab treatment was shown to be effective, with an
overall response rate of 69.2%. Cemiplimab holds promise for
the treatment of patients with tumours invading the orbit as it
may alleviate the need for orbital exenteration.

DATA AVAILABILITY

The data that support the findings of this study are not openly available due to the
hospital’s patient privacy policy. The patient shown in Supplementary Fig. 1 has
provided written consent for their image to be used in published media.
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