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Introduction
Since the end of 2019, global healthcare systems 
have been dealing with the coronavirus disease 
2019 (COVID-19) pandemic, a disease caused 

by SARS-CoV-2 infection that started in China 
and then spread worldwide. COVID-19 has 
severely shaken the global social, economic, and, 
most of all, health systems. The number of people 
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In oncology, the biggest questions concern interaction of COVID-19 with pre-existing cancer 
disease and with systemic anticancer treatments. With regards to immunotherapy, there is 
uncertainty about its effect in the context of COVID-19 in terms of probability and course of 
viral infection.
Herein, we retrospectively report data of patients with advanced cutaneous squamous cell 
carcinoma (cSCC) treated with immunotherapy at five Italian referral cancer centers during 
the pandemic. cSCC is a disease poorly represented in the literature, typically affecting 
fragile, elderly patients, with multiple comorbidities and often immunosuppressed. Overall, 
54 patients were identified, most of them coming from Lombardy and Piedmont, the two 
regions hit hardest by COVID in Italy. In most cases, our choice was to continue treatment, 
reserving temporary interruptions only to patients considered particularly at risk for age 
and comorbidity. A total of 9% of patients developed new-onset symptoms or had chest 
radiological assessment potentially related to COVID-19. Nasopharyngeal swabs were 
collected in all suspicious cases and two hospitalized patients were found to be positive. In 
conclusion, the outbreak of COVID-19 is a major worldwide health concern. Our data indicate 
that COVID-19 mortality in patients with cancer may be principally driven by advancing age, 
the presence of other comorbidities, and other cancer-related conditions (i.e. hospitalization). 
Our data further suggests the safety of continued use of PD-1 blockade during the COVID-19 
pandemic (obviously implementing all the safety measures in the hospital environment) also 
considering the possible negative effects of a prolonged suspension on the course of the 
tumor evolution. We think it is useful to collect and report case studies coming from reference 
centers, because they can represent helpful examples for the scientific community of clinical 
management of patients affected by cancer in this difficult period and guide further research.
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affected by the pandemic is huge, with more than 
17 million people infected and over 650,000 dead 
worldwide as of 1 August 2020.1

This situation represents and will remain an abso-
lute challenge for all clinicians.

In particular, in oncology, the interaction of 
COVID-19 with pre-existing cancer disease and 
with systemic anticancer treatments is of special 
interest. Some initial retrospective and small case 
studies suggested that patients with cancer and 
receiving systemic drugs are at a higher risk of 
infection and its sequelae than their counterparts 
without cancer or who are not receiving antican-
cer treatment.2–4

More recently, experiences with more cases have 
become available, but report conflicting results.5,6 
In any case, most of the publications refer to 
patients treated with chemotherapy. The biggest 
questions concerning cancer patient management 
during the COVID-19 pandemic remain as fol-
lows. Who is at specific risk? Are there any treat-
ment decision recommendations? Is it possible to 
draw up a list to identify priority cancer patients? 
Is there a certain heterogeneity between the dif-
ferent tumor subtypes or anticancer therapies and 
the rooting and course of COVID?

In order to update the information available and 
try to find answers to these questions, we think it 
is useful to collect and report case studies coming 
from reference centers for specific tumors. In fact, 
they can represent helpful examples for the scien-
tific community in the clinical management of 
patients affected by cancer in this difficult period 
and to guide further research.

Herein, we retrospectively report data of patients 
with advanced cutaneous squamous cell carci-
noma (cSCC) treated with immunotherapy at 
five Italian referral cancer centers for melanoma 
and other skin cancers: Istituto Europeo di 
Oncologia (IEO) in Milan, Città della Salute e 
della Scienza University-Hospital in Turin, 
IRCCS “Giovanni Paolo II” in Bari, IRCCS San 
Martino Hospital in Genoa, and Spedali Civili in 
Brescia.

In this period of emergency medicine, ethics com-
mittees have been convened with virtual meetings 
only for urgent matters. For institutions that 
required consent, when possible, patients’ written 
informed consent was obtained. A waiver was 

allowed for those who were not able to sign. All 
study procedures were in accordance with the 
precepts of good clinical practice and the 
Declaration of Helsinki. Moreover, the following 
requirements regarding personal data were guar-
anteed: anonymization, encryption of the data-
base, confidentiality, integrity and resilience of 
treatment systems and services, with strict control 
on access to data.

Case reports
We included all patients who completed at least 
one cycle of immunotherapy during the outbreak 
of the pandemic in Italy, from 21 February to 30 
April 2020.

Considering that immunotherapy with cemipli-
mab for cSCC in Italy is currently approved only 
for the treatment of advanced forms, all cases 
described here concern patients with active dis-
ease and no adjuvant therapy. The series also 
includes 10 patients enrolled in the I-Tackle clini-
cal trial.7 Similarly, these are patients with locally 
advanced or metastatic disease, not amenable to 
surgical or radiotherapy treatment, who received 
immunotherapy with pembrolizumab with or 
without cetuximab.

Overall, 54 patients with locally advanced (59%) 
or metastatic (41%) cSCC and treated with 
immunotherapy were identified (Table 1). Thirty-
six (67%) were men and the median age was 
80 years (range 55–95).

Most of the patients came from Lombardy and 
Piedmont, the two regions hit hardest by COVID 
in Italy.

Almost all patients (91%) had comorbidities. The 
most frequent was hypertension, but in more than 
half of cases (57%) there were two or more con-
comitant pathologies, including past solid tumors, 
hematological malignancies, and acquired 
immune deficiency syndrome. A total of 45 (83%) 
patients were pretreated or heavily pretreated 
with repeated surgery, radiotherapy, chemother-
apy, or combinations of these treatments.

During the evaluation period, a total of 31 patients 
(57%) continued treatment without interruption 
or delay and six patients interrupted for disease 
progression or causes other than related to 
COVID. However, 17 patients (31%) had a treat-
ment delay/interruption due to COVID 
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Table 1. Characteristics of patients.

Sex

 Male 36 67%

 Female 18 33%

Age (years), median (range) 80 55–95

Region

 Lombardy 16 30%

 Piedmont 14 26%

 Others 24 44%

Cancer stage

 Locally advanced 32 59%

 Metastatic 22 41%

Comorbidities

 Hypertension 33  

  Other cardiovascular 
disease

19  

  Chronic obstructive 
pulmonary disease

2  

 Diabetes 8  

 Immunosuppression 3  

 Others 29  

Previous treatment

 Surgery 18 33%

 Surgery + radiotherapy 21 39%

 Surgery + chemotherapy 4 7%

  Surgery + radiotherapy +  
chemotherapy

2 4%

 No previous treatment 9 17%

Current immunotherapy (type)

 Cemiplimab 44 81%

 Pembrolizumab 10 19%

Clinical trials

 Yes 10 19%

 No 44 81%

Treatment delay/interruption

 Yes, due to COVID-19 17 31%

 Yes, due to other causes 6 11%

 No 31 57%

Length of treatment delay 
(weeks), median (range)

3 1–11

Onset of suspicious 
symptoms/chest radiological 
images

5 9%

SARS-CoV-2 swab in suspected cases

 Positive 2  

 Negative 3  

(Continued)

Table 1. (Continued)

emergency. The median length of treatment delay 
was 3 weeks, equivalent to one cycle of therapy, 
with a range of 1–11 weeks. The discontinuation 
rates in the clinical study population were lower, 
probably because of the typical selection of 
patients included in clinical trials (overall better 
performance status) and to the mandatory sched-
ule of visits.

The main reason leading to treatment delay was 
the perception of an increased risk of infection for 
patients with older age or severe comorbidities. 
However, delayed patients were periodically con-
tacted by phone to assess health status and onset 
of new symptoms.

During the study period, five (9%) patients devel-
oped new-onset symptoms potentially related to 
COVID-19, including fever, cough, and dyspnea 
and/or had chest radiological assessment positive 
or doubtful for infection by coronavirus.

Nasopharyngeal swabs were collected in all of 
such clinical and/or radiological strongly suspi-
cious cases and two patients were found positive 
for SARS-CoV-2.

The first patient, a 92-year-old man, received 
cemiplimab since January 2020 for a locally 
advanced cSCC of the scalp. After two cycles of 
therapy, during the pandemic peak in Italy, he 
was hospitalized for mild asthenia in Liguria 
against the advice of his doctors and on request of 
his caregivers. During hospitalization, the 
patient’s roommate was found positive for 
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COVID-19, afterwards he also developed fever 
and chest X-ray was compatible with COVID-19 
interstitial pneumonia (Figure 1).

The second was a 77-year-old woman affected by 
locally advanced cSCC of the perigenital/anal 
region on therapy with cemiplimab since 
December 2019 and previously treated with sur-
gery and radiotherapy. She had post-traumatic 
paraplegia and iron deficiency anemia. After four 
cycles of therapy, with worsening anemia, she was 
admitted to a peripheral hospital in Piedmont, 
the second most affected region of Italy, and 
started iron replacement therapy. During hospi-
talization, she developed fever and dyspnea and 
CT scan showed bilateral pulmonary interstitial 
involvement.

In both cases, the nasal swab confirmed the 
diagnosis of COVID-19 and unfortunately the 
two patients died afterwards from lung 
complications.

Of the three patients with symptoms and negative 
for SARS-Cov-2, none died. The reason for the 
clinical findings in these strongly suspicious cases 
was autoimmune toxicity. In particular, two 
patients developed interstitial pneumonia and one 
patient developed fever requiring steroids, during 
the time period. The interstitial pneumonia recov-
ered without sequela and the patients resumed 
immunotherapy after skipping only one dose. 

They then obtained very good tumor control, 
whereas the patient with fever who skipped two 
doses unfortunately then experienced clinical 
worsening due to disease progression.

Certainly, in other times, the recognition of these 
side effects would have been easier, but in the 
COVID era the similarity between the symptoms 
of immunotherapy and those of the infection nec-
essarily required greater caution in ascribing and 
managing such symptoms.

Discussion
The outbreak of COVID-19 pandemic is a major 
worldwide health concern. Patients with cancer 
seem to have a higher risk of contracting the 
infection and to have a worse course of the dis-
ease. The reasons can be many, including: 
advanced age (50% of cancer patients are 
>70 years of age8); frequent visits to hospitals to 
receive treatments and a subsequent high risk of 
COVID-19 transmission between patients, infu-
sion staff and medical system; their immunosup-
pressive status determined by the tumor itself 
and by anticancer treatments such as chemother-
apy and radiotherapy.

With regards to immunotherapy, there is uncer-
tainty about its effect in the context of COVID-19 
in terms of probability of infection and course of 
viral infection. On one side, PD-1 blockade might 
be harmful by increasing the hyperactive immune 
phase of COVID-19, on the other, it could theo-
retically improve outcomes, enhancing immuno-
logic control of viral infections.9

Other considerations regarding immunotherapy 
and COVID-19 are: (i) the diagnostic dilemma, 
as symptoms of COVID-19 can mimic adverse 
events related to immunotherapy; radiographical 
appearance of COVID-19 and immunotherapy 
pneumonitis may be similar and include diffuse 
and bilateral ground-glass opacities, thus distin-
guishing between viral pneumonia and lung tox-
icity to immunotherapy could be very difficult; 
(ii) the management of autoimmune toxicity, 
often requiring steroid-based therapy, which is a 
concern for increased risk in the clinical course of 
COVID-19.

This year, data from two studies aimed at evaluat-
ing the interaction between COVID-19 and can-
cer were presented at ASCO 2020 and recently 
published in extenso.

Figure 1. Chest X-ray of a 92-year-old man 
hospitalized for asthenia during treatment with 
cemiplimab for cSCC of the scalp. One month later, 
he experienced clinical worsening and fever and 
chest X-ray showed diffuse reticulonodular-looking 
opacities in the middle-basal right field of plausible 
interstitial nature. A similar, but less-extensive 
finding is also appreciable on the left.
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The first is an American study (CCC19) of about 
1000 patients affected by solid and hematological 
tumors. The second is an Italian designed study 
(TERAVOLT), which then involved cases from 
countries worldwide, of 400 thoracic cancer 
patients. The results of these studies represent an 
important international effort to define the 
COVID-19/cancer relationship.10,11

The mortality rates reported were 13% and 
35.5%, respectively, defining the main risk fac-
tors for death as: advanced age, presence of 
comorbidity, and poor performance status. The 
higher mortality rate in the TERAVOLT study 
could be also influenced by low admission rates 
in intensive care units (ICUs) at the peak of the 
pandemic for these patients (being the priority 
criteria for ICU admission aimed at guarantee-
ing intensive treatment to patients with greater 
chances of therapeutic success). Other factors 
that appear to increase mortality risk are: con-
comitant therapy with steroids, anticoagulants, 
and chemotherapy. Treatment with target ther-
apy or immunotherapy did not seem associated 
with increased risk of death. In the TERAVOLT 
study, when looking at patients who had died, 
46.8% were on chemotherapy, 22% on immu-
notherapy, 12.8% on target therapy, and 9.2% 
on radiotherapy.

These and other numerous case series of patients 
suffering from other tumors are showing that the 
risk of death by infection is particularly high in 
patients with lung cancer during standard chemo-
therapy treatment and a likely contributor is the 
presence of cofactors such as pre-existing lung 
disease, impaired respiratory function, smoking 
habit, etc.12–14

To the best of the authors’ knowledge, our report, 
though encompassing a small series of patients 
observed retrospectively, shows for the first time 
the management of patients affected by locally 
advanced and metastatic cSCC in the era of 
COVID-19. This is a disease poorly represented 
in the literature, typically affecting fragile patients, 
as they are often elderly, with multiple comorbidi-
ties, and often immunosuppressed. Our data sup-
port the hypothesis that immunotherapy does not 
necessarily represent a risk factor for COVID-19 
infection.

In most cases, our choice, based on a risk–benefit 
analysis, was to continue treatment, complying 

with schedules, reserving temporary interruptions 
only to patients considered particularly at risk for 
age and comorbidity. Available data regarding 
continuation versus interruption of immunother-
apy show that maintenance of dose intensity with 
immunotherapy could be less relevant as with 
chemotherapy (because activation of the immune 
response is generally maintained after treatment 
discontinuation). However, this is particularly 
true for patients who obtained complete response 
during treatment.15 As all the cases reported here 
referred to patients with advanced disease, often 
disfiguring, at risk of complications and painful 
symptoms, the primary goal was not to risk losing 
control of the disease as obtained before the 
spread of the COVID-19 pandemic.

During the observation period in which the study 
was conducted, no particular complications 
related to the discontinuation of therapy were 
observed. However, we are starting to witness the 
feared negative effects of suspension or delay of 
treatment during the pandemic and this applies 
not only to postponements of surgical pro-
grams and cycles of systemic therapy, but also 
to delay of follow-up visits and cancer screen-
ing programs.

The 2 out of 54 patients who tested positive for 
COVID-19 were an elderly man (92 years old) 
and a 77-year-old woman with important comor-
bidities. Both were hospitalized for reasons other 
than infection and then became symptomatic for 
COVID-19, which does not allow us to exclude 
that the infection was due to hospitalization in 
long-term hospital facilities.

In most cases, the main challenge in patients’ 
management has been the appearance of con-
founding symptoms or signs during immunother-
apy, which could be either adverse events of 
immunotherapy or COVID-19 contagion (fever, 
dyspnea, diffuse areas of ground-glass at CT 
scan) (Figure 2).

In all cases suspect of infection, the nasopharyn-
geal swab was performed, allowing diagnosis to 
be excluded or confirmed and proper therapies to 
be started.

In conclusion, our data indicate that COVID-19 
mortality in patients with cancer may be principally 
driven by advancing age, the presence of other 
comorbidities, and other cancer-related 
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conditions (i.e. hospitalization). Our data further 
suggests the safety of continued use of PD-1 
blockade during the COVID-19 pandemic also 
considering the possible negative effects of a pro-
longed suspension on the course of the tumor 
evolution, meeting the expectations and needs of 
patients.

Obviously, this can be pursued only by imple-
menting all safety measures in the hospital envi-
ronment. It will be necessary to perform triage at 
each access, verify the proper use of adequate per-
sonal protective equipment by patients, maintain 
social safety distances, and make hand sanitizer 
gel available in every office/waiting room/infusion 
room.

Other practical recommendations to minimize 
risks associated with the regular carrying out of 
treatment programs are:

(i)    perform laboratory tests in centers closer to 
the patient’s home;

(ii)  have the lab test results 24 h before the infu-
sion in order to prescribe/prepare in advance 
therapies and avoid long waits and stays of 
patients in hospital;

(iii)  allow only the patient (only one relative if 
strictly necessary) to enter the hospital, avoid-
ing gatherings in the waiting rooms.

Further follow-up and expanded sample sizes are 
needed to fully assess long-term safety and relia-
bility of our observations and to further determine 

how PD-1 blockade may affect susceptibility to 
COVID-19.
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