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ABSTRACT Cutaneous squamous cell carcinoma (cSCC) may develop in patients with dysregulated immune ac-
tivation (pre-existing autoimmune diseases or immunosuppression due to hematopoietic/solid organ
transplant recipients), patients with a compromised immune function (long-term immunosuppres-
sion), and patients carrying chronic viral infections, or those affected by lymphoproliferative diseases.
It should be also considered that patients presenting with immunosuppression have a high incidence of
cSCC (65-250-times higher than general population), highlighting the central role played by the im-
mune system in the development of cSCC. All these cases must be considered as “special populations”
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for treatment with immune checkpoint inhibitors (ICIs), as the safety and activity of these drugs have

not been studied on these specific cases, since these patients were excluded from clinical trials leading

to approval of ICIs. It is therefore important to gain as much information as possible from the analysis

of real-life data, to derive an indication to be adopted in everyday clinical setting. Moreover, therapeu-

tic alternatives other than ICIs are scarce, mainly consisting in chemotherapy and anti-EGFR agents,

whose activity is lower than immunotherapy and whose toxicity (particularly with chemotherapy) are

not sustainable by this frail population. Here, we describe the current evidence of treatment with ICIs

in special populations and conclude that it is necessary to find a balance between treatment risks (tox-

icities) and benefits (efficacy), as well as engaging a multidisciplinary team of experts to thoroughly

manage and treat these patients.

Introduction

Cutaneous squamous cell carcinoma (cSCC) is the second
most common non-melanoma skin cancer, accounting for
20% of skin cancers [1]. Incidence rates change according
to skin phenotype, gender (highest risk for men compared
with women), and geographic areas: in North America, the
incidence changes between Canada (60/100,000 inhabi-
tants) and Arizona (USA) (290/100,000 inhabitants); in
Europe, age-standardized incidence is 9-96/100,000 inhab-
itants for males and 5-68/100,000 inhabitants for females;
and in Australia, the incidence reported is 387/100,000
inhabitants [2]. Mortality rates for ¢SCC are not always
well documented; however, 5-year survival rate is estimated
to be ranging from 88% for localized disease, to 50% for
metastatic disease [3,4]. Most cSCCs are diagnosed in the
early stage and are eligible for curative treatment (more than
90% of cases), however, up to 5% of cases may present with
a non-resectable disease [5] and other cases may not be eli-
gible for surgery due to comorbidities. Immune checkpoint
inhibitors (ICIs) offer new therapeutic perspectives to cSCC
not amenable to locoregional treatments, achieving response
rates in up to 50% of cases and providing benefits to a sub-
group with durable disease control [6]. Despite general good
tolerability, immunotherapy could be rarely associated with
severe immune-related adverse events (irAEs), due to uncon-
trolled activation of the immune system. In this regard,
immunotherapy safety profile should also be studied in
“special populations”, ie, the patients whose comorbidities
or frailties excluded them from clinical trials that led to the
approval of ICIs. Special populations include patients with
dysregulated immune activation (pre-existing autoimmune
diseases or immunosuppression due to hematopoietic/solid
organ transplant recipients), patients with a compromised
immune function (long-term immunosuppression), patients
with chronic viral infections, or those affected by lymphop-
roliferative diseases in which the safety of ICIs is not well
studied.

“Special Population” in Immunotherapy Treatment

Patients receiving solid organ transplantation (SOT) or hema-
topoietic stem cell transplant (HSCT) require modulation of
the immune system to maintain allograft tolerance and avoid
rejection, and graft versus host disease (GVHD). Preclinical
data showed that the PD-1/PD-L1 axis has an important
role in maintaining tolerance, even if not well understood.
PD-1/PD-L1 axis is required for the maintenance of T-cell
tolerance to prevent alloimmunity following HSCT, and
reduces the risk of GVHD [7]. As the intervention with ICIs
migh induce alteration in the mechanism of T-cell exhaustion,
thus reinvigorating immune response, ICIs could be also
responsible for organ rejection [8,9]; as a consequence SOT
recipients were usually excluded from main ICI clinical trials.
Data in literature regarding the use of ICIs in this population
are related to case series and case reports. Rejection rates in
patients receiving ICIs are reported in 36% and 54% of liver
and kidney transplantation, respectively [10]. Recently, 19
patients receiving liver transplant and 29 patients receiving
kidney transplant were treated with ICIs, showing a disease
control rate of 35% and an organ rejection rate of 37% and
45% for liver and kidney transplantation, respectively [11].
A literature search and review of 27 articles reported a 40%
rate of allograft rejection in renal transplant recipients treated
with ICIs for advanced solid cancers (mainly melanoma);
17% of these patients achieved a partial response to immu-
notherapy [12]. A large systematic review on SOT recipients
undergoing ICIs due to advanced solid cancer confirmed the
rejection rate of approximately 40%, similar across the type
of ICIs and primary tumor histology [13]. An important issue
is how to reduce risk of organ rejection without affecting
immunotherapy efficacy: lowering or withdrawing immu-
nosuppressive regimens is possible, however this needs to be
discussed in multidisciplinary tumor board [14,15]. Intrigu-
ingly, immune-suppressive agents used in combination with
corticosteroids could modulate the risk of organ rejection. It
seems that the use of mTOR inhibitors, instead of calcineurin

inhibitors, could be an option for SOT recipients with cancer
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requiring ICI treatment, due to the reduction of the risk to
develop organ rejection, combined with the known antitumor
activity [16,17].

ICIs are currently used in hematological diseases as sal-
vage therapies in patients affected by Hodgkin lymphoma,
while there is limited evidence of their use in other types of
lymphoma and lymphoproliferative disease [18]. Patients
who need ICIs treatment for solid cancer with a history of
hematological disease could have previously received an
immunotherapy treatment or could have also received an
autogenic/allogenic transplant. If treatment with ICIs was
well tolerated by hematological patients, further retreatment
with ICIs is not contraindicated [8]. On the other hand,
patients who previously received an allogeneic transplant
due to hematological diseases need to be carefully evaluated:
ICIs treatment increases the risk of GVHD; intriguingly anti-
CTLA-4 ipilimumab appears to have higher safety in this
setting [19-21]. Well-known risk factors that increase the risk
of GVHD during ICIs treatment are: a previous GVHD, the
status of chronic GVHD, and previous toxicities [8].

Another group of patients at higher risk of toxicities
by immunotherapy are those suffering from autoimmune
diseases. In these cases, further immune stimulation could
lead to a possible flare in immune activation, with clinical
consequences. Therefore, patients affected by autoimmune
diseases, even if silent, are usually excluded from clinical
trials with ICIs, for fear of new, potentially life-threatening,
symptoms’ appearance. Preclinical data showed that mice
deficient for CTLA-4 or PD-1/PD-L1 may develop serious
immune-mediated symptoms, including one death due to
fulminant autoimmune disease [22]. However, cancer patients
suffering from previous autoimmune disease do not represent
a small portion of cancer patients: for instance, it is estimated
that 13% of lung cancer patients had a positive anamnesis for
autoimmune disease [23]. A series of 30 patients affected by
melanoma, treated with ICIs and with concurrent diagnosis
of autoimmune disease showed that 27% of patients had
exacerbations of their autoimmune disease, 33% developed
immune-related adverse events (irAEs) requiring treatment,
and one patient with psoriasis died of autoimmune colitis; the
response rate was comparable with other ipilimumab clini-
cal trials [24]. Safety and efficacy of anti-PD-1/anti-PD-L1
therapy in cancer patients affected by autoimmune disorders
have been shown in various series: rates of irAEs and autoim-
mune flare were consistent, ranging from 23% to 44%, and
efficacy did not differ from clinical trials in patients without
autoimmune disorders. To note, irAEs and autoimmune flares
responded well to a classic therapeutic algorithm [25-28]. Is
important to consider cancer patients with specific circulating
autoimmune markers or antibodies without evidence of auto-

immune disease: this population experienced greater efficacy
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and greater toxicities from ICIs treatment [29]. Recently, an
Italian series showed no difference in grade 3—4 irAEs among
751 cancer patients treated with anti-PD-1 agents comparing
patients with or without autoimmune disorders [30].
Chronic immune suppression due to treatment of the
aforementioned conditions may hind the effects of immuno-
therapy by blocking T-cell activity. Patients receiving chronic
immunosuppressant agents or high-dose steroids are usually
excluded from trials with ICIs, consequently, data in liter-
ature is limited. Experiences from ipilimumab trials, given
the frequency of primary or secondary adrenal insufficiency,
showed that a physiologic (replacement) dose of corticoste-
roids did not influence ICIs activity [31,32]. On the other
hand, patients with prior autoimmunity receiving high-dose
steroids showed less activity of ICIs if compared with patients
who did not need high-dose corticosteroids (response rate:
15% vs 40%, respectively) [25]. A study of ipilimumab in
patients affected by metastatic melanoma with brain metas-
tasis, confirmed a lower response rate in patients receiving
high-dose steroids [33]. Recently, a single-institution study
showed that the early start of steroids during immunotherapy
could be linked to a lower probability of response and lower

survival [34].

Importance of Considering “Special Populations”
with ¢cSCC

The immune suppressed population has an incidence of ¢SCC
that is 65-250-times higher compared with the general popu-
lation. This draws attention to the central role played by the
immune system in the development of ¢SCC [35]. Immuno-
suppression could be iatrogenic, usually due to therapies used
for allogenic organ transplants, hematological or autoim-
mune diseases, related to HIV, or primary immunodeficiency.

The immune-suppressed population represents a challeng-
ing target in the treatment of advanced or metastatic cSCC
not amenable to locoregional treatment, as they present with
a more aggressive disease and with a higher risk of developing
immune related toxicities due to ICIs. cSCC grows more rap-
idly in immunosuppressed patients and has a higher tendency
to develop local and distance recurrences [36]. Moreover,
mortality rates are higher for ¢cSCC patients with a history
of SOT [37].

Immunotherapy with ICIs anti-PD-1 (cemiplimab and
pembrolizumab), are now recommended as first-line treat-
ment for patients with advanced cSCC who are not eligible
for surgery or radiotherapy based on results of phase II
clinical trials [6,38,39]. However, patients affected by autoim-
mune disease requiring immunosuppressive agents, anamnesis
of prior solid organ transplant, active viral infection requiring
specific therapy, such as HIV or hepatitis B virus or hepatitis

C virus, and affected by chronic lymphocytic leukemia were



excluded by registration drug clinical trials. In addition,
international guidelines do not give specific guidance to treat
these patiens. Therapeutic alternatives for those populations
who are excluded by clinical trials with ICIs are scarce, pos-
sibly limited by less activity and more toxicity, mainly based
on platinum-based chemotherapy and anti- EGFR-targeted
treatment.

Platinum-based chemotherapy for advanced ¢SCC showed
an objective response rate of 44 %, median progression free
survival (mPFS) and median overall survival (mOS) was 5.5
months and 10.9 months, respectively, and the 3-year survival
was 22% [40]. Cetuximab (anti-EGFR-targeted treatment),
when employed as monotherapy, showed 27.7% of response
rate with 2 complete responses out of 36 patients, responses
were rapid, and 61% of patients had serious adverse events
(grade 3-4) [41].

Within this scenario it becomes strikingly important to
balance risks (toxicities) and benefits (efficacy) of ICIs, when
managing treatment for the “special population” excluded

from IClIs in previous clinical trials.

Immunotherapy in ¢SCC and Special Patient
Populations

There is a lack of prospective data in the literature regarding
immunotherapy in ¢SCC “special populations”. Data are
mostly derived from case reports, case series, or retrospective
data. An immune-suppressed patient with HIV and metastatic
¢SCC has been reported to experience stabilization of disease
and no side effects with pembrolizumab as third-line systemic
treatment [42].

A patient with a kidney transplant showed complete
pathological response to the combination of nivolumab +
ipilimumab, but experienced allograft rejection [43]. Two
other cases were affected by advanced scalp squamous cell
carcinoma and kidney transplant recipients have been suc-
cessfully treated with cemiplimab [44,45]. Real-world ret-
rospective series on patients affected by ¢cSCC [46] showed
a response rate of 42% and duration of response of 2 years
(range: 1-32 months) with cemiplimab in immunosup-
pressed patients, described as patients who needs chronic
immune suppression due to HIV, hematologic malignancies,
SOT recipients, and autoimmune disorders. Out of 5 SOT
recipients, the duration of response was 20 months and just
1 patient experienced acute allograft rejection. A low rate
of rejection was probably due to the fact that 3 out 5 SOT
recipients were receiving immunosuppression with predni-
sone + mTOR inhibitors. Intriguingly, the rate of grade 3 or
4 adverse events (21 %) was not statistically different between
the immunosuppressed population and the immunocom-
petent population. All patients with rheumatologic disease
experienced lower-grade immune exacerbation. A French

case series on patients receiving ICIs for advanced ¢SCC [47]
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showed 3 serious adverse events out of 8 immune-compro-
mised patients (due to hematological disease and HIV infec-
tion). The CemiplimAb-rwlc Survivorship and Epidemiology
(C.A.S.E.) study, is a prospective study aimed at evaluating
safety and effectiveness of cemiplimab in a real-life setting.
Among the 138 patients enrolled up to now, 30 were immu-
nocompromised or immunosuppressed; 1 patient experienced
an acute renal failure, and no treatment-related deaths were
reported, while the overall response rate (45.5%) was super-
imposable of that obtained in other clinical trials with no

“special populations” [48].

Conclusion

What to do Before Starting ICIs in a ¢SCC Special
Patient Population?

Management of patients with advanced ¢SCC changed with
the introduction of ICIs; however, treatment for the “special
population” remains an important unmet medical need.
It is important to carefully detail immunotherapy’s pros
and cons to patients, considering the impact on prognosis
and the possible toxicities that could develop and could
potentially be life-threatening. To reduce the risk of possible
immune complications, in the case of SOT recipients, the
change of the immunosuppressive regimens from the inhibi-
tor of calcineurin to mTOR inhibitors is indicated. Steroids
are often employed as preventative measures in high-risk
cases, even if there are no clear dose and time indications.
We suggest adjusting the dose of steroids according to the
foreseen risk and the developed toxicities, to balance the
need of limiting adverse effects of exaggerated immune
activation with the possibility to achieve clinical response
and not to compromise therapeutic effectiveness. Each
case of cSCC patient belonging to the “special population”
needs to be discussed and treated within a multidisci-
plinary team of experts, aiming to offer the best possible
therapeutic armamentarium built ad hoc depending on the
required needs.

Lastly, considering constraints of enrolling these patients
in randomized clinical trials, the enrollment of “special
patient populations” treated with immunotherapy in obser-
vational studies may contribute to increase the understanding

of their treatment opportunities.
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