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Abstract
Background: During COVID-19 outbreak, oncological care has been reorganized. 
Patients with cancer have been reported to experience a more severe COVID-19 
syndrome; moreover, there are concerns of a potential interference between immune 
checkpoint inhibitors (ICIs) and SARS-CoV-2 pathogenesis.
Materials and methods: Between 6 and 16 May 2020, a 22-item survey was sent 
to Italian physicians involved in administering ICIs. It aimed at exploring the per-
ception about SARS-CoV-2-related risks in cancer patients receiving ICIs, and the 
attitudes towards their management.
Results: The 104 respondents had a median age of 35.5 years, 58.7% were females 
and 71.2% worked in Northern Italy. 47.1% of respondents argued a synergism be-
tween ICIs and SARS-CoV-2 pathogenesis leading to worse outcomes, but 97.1% 
would not deny an ICI only for the risk of infection. During COVID-19 outbreak, to 
reduce hospital visits, 55.8% and 30.8% opted for the highest labelled dose of each 
ICI and/or, among different ICIs for the same indication, for the one with the longer 
interval between cycles, respectively. 53.8% of respondents suggested testing for 
SARS-CoV-2 every cancer patient candidate to ICIs. 71.2% declared to manage pa-
tients with onset of dyspnoea and cough as infected by SARS-CoV-2 until otherwise 
proven; however, 96.2% did not reduce the use of steroids to manage immune-related 
toxicities. The administration of ICIs in specific situations for different cancer types 
has not been drastically conditioned.
Conclusions: These results highlight the uncertainties around the perception of a 
potential interference between ICIs and COVID-19, supporting the need of focused 
studies on this topic.
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1 |  INTRODUCTION

Coronavirus disease 2019 (COVID-19) outbreak has led to 
the reorganization of national health systems in many spe-
cialties including medical oncology.1,2 Infection by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
is responsible for a wide range of clinical conditions.3,4 
Independent risk factors for infection and development of se-
vere events are older age and pre-existing comorbidities.5,6 
Patients with cancer have been also reported to be at potential 
higher risk of complications and death, particularly if immu-
nosuppressive drugs are administered close to the time of 
infection.7,8

The host immune system is crucial in determining the clin-
ical course of COVID-19.9 It is implicated into the clearance 
of the virus when effective, and in disease propagation when 
deficient.10 The severity of COVID-19 is caused not only by 
direct viral damage, but also by an impaired immune host 
reaction, sometimes resulting in an extremely strong inflam-
matory response leading to airways damage and life-threaten-
ing acute respiratory distress syndrome.9 A cytokine release 
syndrome (CRS) seems to be responsible for the most severe 
conditions.10,11

Immune checkpoint inhibitors (ICIs) constitute a crucial 
drug class for the treatment of many cancer types in differ-
ent settings.12 Negative checkpoint blockade removes the 
inhibition on T-cell activation, driving effective long-lasting 
antitumor response through central and peripheral immune 
mechanisms.13,14 Whether and how ICIs can interfere with 
the physiopathology of SARS-CoV-2 infection is still matter 
of discussion. This interaction may worsen the hyperinflam-
mation with CRS observed in severe cases of COVID-19, but 
the antagonism of checkpoint axis like PD-1/PD-L1 could 
also potentially participate in accelerating the resolution of 
viral infection.15,16 Beyond this complexity, SARS-CoV-2 
infection in patients with cancer poses also issues related to 
the differential diagnosis between cancer-related symptoms 
or immune-related adverse events (irAEs) and COVID-19 
manifestations.17 Despite immunotherapy cannot be consid-
ered immunosuppressive per se, a special consideration when 
referring to the risk of SARS-CoV-2 infection should be 
given to patients treated with long course of corticosteroids 
for irAEs after or during treatment with ICIs.18 First reports 
assessing the impact of ICIs on clinical outcomes of cancer 
patients with SARS-CoV-2 infection produced contrasting 
results.19-22

Here, we present the results of a survey conducted among 
Italian physicians involved in the administration of ICIs in 
oncology to explore their perception about SARS-CoV-2-
related risks in patients with cancer receiving these therapies, 
and the attitudes towards their management during COVID-
19 outbreak.

2 |  MATERIAL AND METHODS

An anonymous 22-item questionnaire was shared on 6 May 
2020 on a social media platform created during COVID-19 
pandemic with private access dedicated to Italian physicians 
involved in cancer care.

The link to fill the survey remained active until 16 May 
2020. Respondents had to answer all the questions in order 
to send the survey.

Reporting of the study conforms to broad EQUATOR 
guideline.23

2.1 | Study objectives

The objectives of this survey were to examine the perception 
of Italian physicians involved in the administration of ICIs 
about SARS-CoV-2-related risks in patients with cancer re-
ceiving these therapies, and their attitudes towards the man-
agement of ICIs in oncology during COVID-19 outbreak.

We also investigated how COVID-19 outbreak has modi-
fied the approach of respondents in specific clinical settings.

2.2 | Characteristics of the survey

The survey (Appendix S1) was composed of four sections: 
(a) demographic, training and employment details of re-
spondents (Q1-8); (b) perception of the risk related to SARS-
CoV-2 infection in patients with cancer treated with ICIs 
(Q9-11); (c) attitudes towards the administration of ICIs and 
management of toxicities during COVID-19 outbreak (Q12-
16); and (d) specific questions focused on attitudes towards 
the prescription of ICIs for the treatment of different cancer 
types during COVID-19 outbreak (Q17-22).

This survey was conceived by physicians who are in-
volved in the administration of ICIs for treating patients with 
different types of cancer.

2.3 | Statistical analysis

Considering the descriptive nature of the study, a pre-planned 
sample size was not established. However, estimating a tar-
get population of around 1,300 physicians who could have 
access to the survey, we aimed to reach at least 100 responses 
to have a margin of error less than 10% with a 95% confi-
dence level.

Characteristics of responding physicians were analysed 
using descriptive statistics, and results were reported as percent-
age of respondents to each answer on the total number of people 
filling the survey or dealing with a particular cancer disease.
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3 |  RESULTS

Complete results are displayed in Appendix S2.

3.1 | Demographic, training and 
employment details of respondents

The survey reached around 1300 physicians involved in cancer 
care. A total of 104 physicians dealing with the administration 
of ICIs for treating patients with cancer answered the ques-
tionnaire. Table  1 reports their demographic, medical train-
ing and employment information. Median age was 35.5 years 

(interquartile range [IQR], 30.3-44.0 years). Most of respond-
ents were female (n = 61, 58.7%), mainly working in public 
hospitals (n = 97, 93.3%) with a volume of new cancer cases 
managed per year greater than 300 (n = 61, 58.7%). The median 
duration of clinical practice, including fellowship, was 10 years 
(IQR, 5-20  years). The five most represented tumour types 
managed by the respondents were lung (n = 24, 23.1%), breast 
(n = 21, 20.2%), genitourinary (n = 20, 19.2%), gastrointestinal 
(n = 15, 14.4%) and skin (n = 13, 12.2%). Most respondents 
worked in Northern Italy (n = 74, 71.2%).

T A B L E  1  Demographic, training and employment details of 
responding physicians (n = 104)

Variable
Respondents, n 
(%)

Age, median (IQR) 35.5 (30.3-44.0)

Gender

Male 43 (41.3)

Female 61 (58.7)

Region of practice

North of Italy 74 (71.2)

Center of Italy 13 (12.5)

South of Italy 7 (6.7)

Islands 10 (9.6)

Practice environment

Public 97 (93.3)

Private 4 (3.8)

Both (public and private) 2 (1.9)

Other 1 (1)

Years of clinical practice, median (IQR) 10 (5-20)

Type of cancer mainly managed

Lung cancers 24 (23.1)

Breast cancers 21 (20.2)

Gastrointestinal cancers 15 (14.4)

Skin cancers 13 (12.2)

Gynaecological cancers 4 (3.8)

Urogenital cancers 20 (19.2)

Head and neck cancers 4 (3.8)

Others 3 (2.8)

Number of new cases of any type of cancer seen every year

<100 4 (3.8)

100-200 19 (18.3)

201-300 20 (19.2)

>300 61 (58.7)

Abbreviation: IQR, interquantile range.

F I G U R E  1  A, Perception regarding a possible interference 
between the activity of immune checkpoint inhibitors and the 
pathogenesis of SARS-CoV-2 infection. B, Perception regarding 
the potential increased risk of severe events related to SARS-CoV-2 
infection in cancer patients treated with immune checkpoint inhibitors

(A)

(B)
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3.2 | Perception of the risk related to SARS-
CoV-2 infection in cancer patients treated 
with ICIs

A total of 39.4% (n = 41) of respondents did not feel confi-
dent to give an opinion on whether an interference between 
the activity of ICIs and the pathogenesis of SARS-CoV-2 

infection exists; 35.6% (n = 37) believed that the activity of 
ICIs may interfere with the pathogenesis of SARS-CoV-2 in-
fection, while 25% (n = 26) did not (Figure 1A).

The perception of respondents regarding the potential 
increased risk of severe events related to SARS-CoV-2 in-
fection in cancer patients treated with ICIs is displayed in 
Figure 1B. A total of 47.1% (n = 49) of respondents agreed 
on these concerns, while 14.4% (n = 15) and 38.5% (n = 40) 
did not or did not know, respectively.

The vast majority of respondents (n = 101, 97.1%) would 
not deny an ICI to a patient with cancer during COVID-19 
pandemic only based on the potential eventuality of infection 
by SARS-CoV-2.

F I G U R E  2  Attitude towards the type of immune checkpoint 
inhibitor chosen and the treatment's schedule. (Abbreviation: ICI, 
immune checkpoint inhibitor)

F I G U R E  3  Indication to test for SARS-CoV-2 every cancer 
patient candidate to receive an immune checkpoint inhibitor

F I G U R E  4  A, Management of dyspnoea and cough in cancer 
patients treated with immune checkpoint inhibitors during COVID-19 
outbreak. B, Management of colitis in cancer patients treated with 
immune checkpoint inhibitors during COVID-19 outbreak

(A)

(B)
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3.3 | Attitudes towards the administration of 
ICIs and management of their toxicity during 
COVID-19 outbreak

Figure 2 depicts whether responding physicians have modi-
fied their attitudes in the choice of the ICI to administer and 
its schedule during COVID-19 outbreak (notably, more than 
one answer could be selected for this question). A total of 
55.8% (n  =  58) of respondents declared to have modified 
their clinical activity by preferring, when allowed and in 
indication, the higher flat-dosing regimen of an ICI (ie the 
regimen with the longer interval between administrations) in 
order to reduce the frequency of hospital visits. Similarly, 
30.8% (n = 32) of respondents declared to prefer, between 
different ICIs indicated for the same clinical situation, the 
one with the longer interval between the administrations.

Regarding the adoption of measures to reduce the risk of 
infection for cancer patients treated with ICIs, 53.8% (n = 56) 
of respondents stated that the SARS-CoV-2 testing should be 
carried out at baseline in every cancer patient candidate to ICIs 
(Figure 3).

Two clinical situations were explored to assess the is-
sues related to the differential diagnosis between irAEs and 
COVID-19 manifestations in cancer patients treated with 
ICIs: (a) how to manage a patient with onset of dyspnoea and 
cough (Figure 4A); (b) how to manage a patient whit onset of 
diarrhoea (Figure 4B).

A total of 71.2% (n = 74) of respondents declared to man-
age a patient in scenario A like a COVID-19-infected patient 
until otherwise proven (ie waiting for the result of SARS-
CoV-2 test before doing other diagnostic or therapeutic pro-
cedures). On the contrary, 22.1% (n = 23) declared to manage 

this case like a patient without SARS-CoV-2 infection until 
otherwise proven (ie performing the swab test for SARS-
CoV-2 but adopting prompt diagnostic and therapeutic mea-
sures without waiting its result).

Conversely, only 28.8% (n = 30) of respondents reported 
to manage a patient in scenario B as a SARS-CoV-2-infected 
patient until otherwise proven, while 41.3% (n  =  43) and 
29.8% (n  =  31) declared to manage this case as a SARS-
CoV-2 negative-patient until otherwise proven and as before 
the COVID-19 outbreak, respectively.

A total of 96.2% (n = 100) of respondents did not mod-
ify the attitude in administering corticosteroids to treat irAEs 
during COVID-19 outbreak.

3.4 | Specific questions focused on the 
attitudes towards prescription of ICIs for the 
treatment of different cancer types during 
COVID-19 outbreak

3.4.1 | Lung cancer

Prescription of durvalumab as maintenance therapy after 
chemo-radiotherapy for unresectable locally advanced non–
small-cell lung cancer (NSCLC) with PD-L1 expression 
≥1% was assessed. Among the 53 respondents who declared 
to deal with lung cancer in their practice, 49 (92.5%) stated to 
have not reduced its use in this setting.

Prescription of pembrolizumab as a combination treat-
ment with a platinum-based doublet with pemetrexed as 
first-line for metastatic non-squamous NSCLC with PD-L1 
expression <50% (negative for EGFR and ALK) was then 
explored. A total of 47 (85.5%) respondents did not reduce its 
use in clinical practice.

3.4.2 | Melanoma

The use of ICIs in the adjuvant setting for patients with stage 
III melanoma older than 75 years was investigated. Among 
the 35 respondents who declared to deal with melanoma in 
their practice, 8 (22.9%) declared to have renounced to the 
prescription of ICIs in a limited number of cases. On the con-
trary, 27 (77.1%) respondents did not modify the indication 
for ICIs in this setting (Figure 5).

3.4.3 | Breast cancer

The use of atezolizumab as first-line treatment in combina-
tion with nab-paclitaxel for PD-L1-positive triple-negative 
advanced breast cancer was investigated (notably, this regi-
men is not reimbursed by the Italian Healthcare System, but 

F I G U R E  5  Use of immune checkpoint inhibitors in the adjuvant 
setting for patients with stage III melanoma older than 75 years
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it is currently accessible through a compassionate use pro-
gram). Among the 47 respondents who declared to deal with 
breast cancer in their practice, 43 (91.5%) did not reduce the 
use of this drug.

3.4.4 | Bladder cancer

The use of pembrolizumab as second-line treatment for 
patients with advanced bladder carcinoma progressing on 
platinum-based chemotherapy was explored. Among the 
57 respondents who declared to deal with bladder cancer 
in their practice, 91.2% (n = 52) did not reduce its use in 
this setting.

3.4.5 | Kidney carcinoma

The choose of nivolumab as second-line therapy for patients 
with advanced kidney cancer progressing on a tyrosine ki-
nase inhibitor was assessed. Among the 60 respondents who 
declared to deal with kidney cancer in their practice, 57 (95%) 
stated to have not reduced its use in this setting.

4 |  DISCUSSION

Since the first reported cases of SARS-CoV-2 infections in 
cancer patients, some concerns have been raised on whether 
and how ICIs could interfere with the pathogenesis of the 
virus worsening the hyperinflammation with CRS, thus if re-
ceiving or having received an ICI should be considered as 
an independent negative prognostic factor for the outcome 
of SARS-CoV-2 infection.17 Moreover, besides the overlap-
ping between cancer-related signs/symptoms or side effects 
of oncological treatments (including irAEs) and COVID-19 
manifestations, additional issues could emerge from the dif-
ferential diagnosis between radiological findings of lung in-
volvement from SARS-CoV-2 and pneumonitis induced by 
ICIs.9,24

To the best of our knowledge, this is the first study ex-
ploring the perception of physicians towards these unsolved 
issues, and whether the outbreak has modified the clinical 
practice in managing the treatment with ICIs in oncology.

The perception of Italian physicians involved in the ad-
ministration of ICIs concerning a possible interference 
between the activity of ICIs and the pathogenesis of SARS-
CoV-2 was diversified. Almost 40% of respondents was not 
confident to give an answer, while 35.6% reported that an in-
teraction may exists. This uncertainty is likely due to the lack 
of univocal evidence on this regard.19-22 Furthermore, 47.1% 
of respondents supported the hypothesis of a synergism be-
tween the mechanism of action of ICIs and the pathogenesis 

of SARS-CoV-2 infections, thus being worried about the 
potential higher risks of COVID-19-related complications 
in this patient population. Nevertheless, it is comforting that 
97.1% of respondents would not deny ICIs as a treatment op-
tion at the time of COVID-19 outbreak only based on the 
possible risks of infection by SARS-CoV-2, considering that 
so far a clear evidence of a detrimental effect of their admin-
istration still lacks.

While it is essential to ensure the best care to patients with 
cancer during the current health emergency, also by giving 
access to ICIs that have demonstrated clinically relevant re-
sults in terms of efficacy, it is also advisable to find strategies 
to reduce the risk of SARS-CoV-2 infections. The European 
Society for Medical Oncology (ESMO) has created dedicated 
recommendations for the management of various aspects of 
oncological care, in order to mitigate the negative impact of 
COVID-19 outbreak on patients with cancer.25

Only 31.7% of respondents did not modify the choice of 
the ICI and the schedule of administration in order to reduce 
the number of hospital visits. Currently, the preference for 
the higher flat-dose of an ICI as single agent, whenever al-
lowed, is supported by evidences of comparable safety and 
efficacy between different schedules.26,27 Reducing the num-
ber of hospital visits while maintaining treatment effect is a 
reasonable safety measure that should be taken into account 
during COVID-19 outbreak. For patients beginning the treat-
ment, the choice for an ICI rather than another with a differ-
ent interval between the administrations, if in indication in 
the same setting, should be done on a case by case evaluation 
on the basis of available efficacy and safety data in that set-
ting of disease.

Testing patients with cancer for SARS-CoV-2, with the 
aim to identify and isolate also asymptomatic carriers, is a 
strategy for the control of the contagion that has already been 
claimed.28,29 This perception finds a confirmation in our sur-
vey, in which 53.8% of respondents supported this approach 
before starting treatment with ICIs.

The overlapping between clinical manifestations of irAEs 
and COVID-19, and the consequent management, is an ad-
ditional concern. While immune related pneumonitis is not 
so frequent in patients with cancer treated with ICIs (1%-5% 
with anti-CTLA-4 or anti PD-1/PD-L1 as monotherapy, 5%-
10% with combination strategies),30,31 it enters in the differ-
ential diagnosis list at the time of COVID-19 outbreak for 
almost all respondents. On the contrary, diarrhoea is one of 
the most frequent irAE,32 and despite its overall rate is 10.4% 
in patients with COVID-19 in a pooled analysis, only 28.8% 
of respondents reported to manage a patient with colitis as a 
SARS-CoV-2-infected patient until otherwise proven, poten-
tially leading to a risk of contagion in the case of underlying 
infection by SARS-CoV-2.33,34 Having dedicated facilities 
where cancer patients could be managed also in the case of 
suspected SARS-CoV-2 infection should be considered of 
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high priority in order to continue providing the needed care 
in the safest possible environment.35

The 96.2% of respondents did not modify the use of cortico-
steroids for the treatment of irAEs. Notably, its use has also been 
associated with a reduction in the risk of death in patients with 
COVID-19-related pneumonia.36 Hence, whenever needed, 
corticosteroids for managing irAEs should not be denied.

The integration of ICIs in oncology has been associated 
with improved progression-free and overall survival in dif-
ferent cancer types and settings, including lung cancer,37,38 
melanoma,39,40 triple-negative breast cancer,41 urothelial 
cancer42 and renal cell carcinoma.43 The results of our sur-
vey do not demonstrate a significant change in the attitudes 
of Italian physicians towards the prescription of ICIs during 
COVID-19 outbreak. However, we observed that 22.9% of 
respondents dedicated to the treatment of melanoma declared 
to have reduced its use in the adjuvant setting for stage III 
elderly patients. These data, probably driven by the higher 
risk of COVID-19 severe events in the elderly population, 
deserve a reflection considering the significant benefit asso-
ciated with ICIs in this setting.39,40

5 |  LIMITATIONS

This study has some limitations, mainly derived by the rela-
tively small number of respondents. Nevertheless, it gives a 
representative picture of the perception of physicians dealing 
with SARS-CoV-2-related issues towards the management 
of ICIs in oncology during COVID-19 outbreak, as the ma-
jority of respondents work in the most affected area of Italy 
(ie the North). Another limitation is that we have explored 
the attitudes of Italian physicians towards the use of ICIs in 
limited and specific clinical conditions. However, we believe 
that these were the situations in which the role of ICIs could 
be questioned in such a health emergency.

6 |  CONCLUSIONS

With this study we have reported the perception and attitudes 
of Italian physicians towards the management of ICIs during 
COVID-19 outbreak. These results underline the uncertain-
ties regarding the potential impact of SARS-CoV-2 infection 
in cancer patients treated with ICIs. Future studies are needed 
to support evidence-based behaviors of physicians dealing 
with immunotherapy in oncology, and to better define the 
immune mechanisms behind this possible interaction.

ACKNOWLEDGEMENTS
The authors acknowledge all the Italian physicians that took 
the time to respond the survey during the current health 
emergency. None of the individuals and entities named in 

the acknowledgment received any compensation for their 
contributions.

CONFLICTS OF INTEREST
All authors have completed and submitted the ICMJE Form for 
Disclosure of Potential Conflicts of Interest. Dr Tagliamento 
reported travel grants from Roche, Bristol-Myers Squibb, 
AstraZeneca, Takeda and Honoraria as medical writer from 
Novartis outside the submitted work. Dr Poggio declares 
travel, accommodations, expenses supported by Takeda, Ely 
Lilly, and received honoraria from Merck Sharp & Dohme, 
Ely Lilly, Novartis outside the submitted work. Dr Del Mastro 
declares personal fees from Roche, Pfeizer, Ipsen, Eli Lilly, 
Novartis, Takeda, Merck Sharp & Dohme, Genomic Health 
and Seattle Genetics, and non-financial support from Celgene, 
outside the submitted work. Dr Di Maio acted as consultant 
for Eisai, Takeda, Janssen, Astellas, Pfizer and AstraZeneca, 
outside the submitted work. Dr Lambertini acted as a con-
sultant for Roche and Novartis, and received honoraria from 
Theramex, Roche, Lilly, Pfizer and Novartisoutside the sub-
mitted work. Dr Spagnolo, Dr Soldato, Dr Conte, Dr Ruelle, 
Dr Barisione and Dr De Maria declare no competing interests.

AUTHOR CONTRIBUTIONS
Tagliamento, Spagnolo, Di Maio and Lambertini had full 
access to all of the data in the study and take responsibil-
ity for the integrity of the data and the accuracy of the data 
analysis; Tagliamento, Spagnolo, Di Maio and Lambertini 
contributed to concept and design; Tagliamento, Spagnolo, 
Poggio, Soldato, Conte, Ruelle, Barisione, De Maria, Del 
Mastro, Di Maio and Lambertini contributed to acquisition, 
analysis or interpretation of data and critical revision of the 
manuscript for important intellectual content and provided 
administrative, technical or material support; Tagliamento 
and Lambertini contributed to drafting of the manuscript; 
Tagliamento and Di Maio contributed to statistical analysis.

ROLE OF THE SPONSORS
The funder had no role in the design and conduct of the study; 
collection, management, analysis and interpretation of the 
data; preparation, review or approval of the manuscript; and 
decision to submit the manuscript for publication.

ORCID
Marco Tagliamento   https://orcid.
org/0000-0001-7461-023X 
Matteo Lambertini   https://orcid.
org/0000-0003-1797-5296 

REFERENCES
 1. Meschi T, Rossi S, Volpi A, et al. Reorganization of a large academic 

hospital to face COVID-19 outbreak: the model of Parma, Emilia-
Romagna region, Italy. Eur J Clin Invest. 2020;50(6):e13250.

https://orcid.org/0000-0001-7461-023X
https://orcid.org/0000-0001-7461-023X
https://orcid.org/0000-0001-7461-023X
https://orcid.org/0000-0003-1797-5296
https://orcid.org/0000-0003-1797-5296
https://orcid.org/0000-0003-1797-5296


8 of 9 |   TAGLIAMENTO ET AL.

 2. Lambertini M, Toss A, Passaro A, et al. Cancer care during the 
spread of coronavirus disease 2019 (COVID-19) in Italy: young 
oncologists' perspective. ESMO Open. 2020;5(2):e000759.

 3. Grasselli G, Pesenti A, Cecconi M. Critical care utilization for the 
COVID-19 outbreak in Lombardy, Italy. JAMA. 2020;323(16):1545.

 4. Wu Z, McGoogan JM. Characteristics of and important les-
sons from the coronavirus disease 2019 (COVID-19) out-
break in China: summary of a report of 72 314 cases from 
the Chinese center for disease control and prevention. JAMA. 
2020;323(13):1239.

 5. Yang J, Zheng Y, Gou X, et al. Prevalence of comorbidities and its 
effects in patients infected with SARS-CoV-2: a systematic review 
and meta-analysis. Int J Infect Dis. 2020;94:91-95.

 6. Wang B, Li R, Lu Z, Huang Y. Does comorbidity increase the risk 
of patients with COVID-19: evidence from meta-analysis. Aging. 
2020;12(7):6049-6057.

 7. Zhang L, Zhu F, Xie L, et al. Clinical characteristics of COVID-19-
infected cancer patients: a retrospective case study in three hospi-
tals within Wuhan, China. Ann Oncol. 2020;31(7):894-901.

 8. Dai M, Liu D, Liu M, et al. Patients with cancer appear more vul-
nerable to SARS-COV-2: a multi-center study during the COVID-
19 outbreak. Cancer Discov. 2020;2:20-0422.

 9. Abid MB, Mughal M, Abid MA. Coronavirus disease 2019 
(COVID-19) and immune-engaging cancer treatment. JAMA 
Oncol. 2020. https://doi.org/10.1001/jamao ncol.2020.2367. [Epub 
ahead of print].

 10. Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LFP. The trinity of 
COVID-19: immunity, inflammation and intervention. Nat Rev 
Immunol. 2020;20(6):363-374.

 11. Shi Y, Wang Y, Shao C, et al. COVID-19 infection: the perspectives 
on immune responses. Cell Death Differ. 2020;27(5):1451-1454.

 12. Lambertini M, Preusser M, Zielinski CC. New emerging targets in 
cancer immunotherapy beyond CTLA-4, PD-1 and PD-L1: intro-
ducing an “ESMO Open – Cancer Horizons” Series. ESMO Open. 
2019;4(Suppl 3):e000501.

 13. Ribas A, Wolchok JD. Cancer immunotherapy using checkpoint 
blockade. Science. 2018;359(6382):1350-1355.

 14. Wei SC, Duffy CR, Allison JP. Fundamental mechanisms 
of immune checkpoint blockade therapy. Cancer Discov. 
2018;8(9):1069-1086.

 15. Moore JB, June CH. Cytokine release syndrome in severe COVID-
19. Science. 2020;368(6490):473-474.

 16. Schönrich G, Raftery MJ. The PD-1/PD-L1 axis and virus infec-
tions: a delicate balance. Front Cell Infect Microbiol. 2019;9:207.

 17. Bersanelli M. Controversies about COVID-19 and anticancer 
treatment with immune checkpoint inhibitors. Immunotherapy. 
2020;12(5):269-273.

 18. Kattan J, Kattan C, Assi T. Do checkpoint inhibitors compromise 
the cancer patients' immunity and increase the vulnerability to 
COVID-19 infection? Immunotherapy. 2020. 12(6):351-354.

 19. Luo J, Rizvi H, Egger JV, Preeshagul IR, Wolchok JD, Hellmann 
MD. Impact of PD-1 blockade on severity of COVID-19 in pa-
tients with lung cancers. Cancer Discov. 2020. https://doi.
org/10.1158/2159-8290.CD-20-0596. [Epub ahead of print].

 20. Barlesi F, Bayle A, Gachot B, et al. Outcome of cancer patients 
infected with COVID-19, including toxicity of cancer treatments. 
AACR. 2020.

 21. Kuderer NM, Choueiri TK, Shah DP, et al. Clinical impact of 
COVID-19 on patients with cancer (CCC19): a cohort study. 
Lancet. 2020;395(10241):1907-1918.

 22. Lee LYW, Cazier JB, Starkey T, Turnbull CD, Kerr R, Middleton 
G. COVID-19 mortality in patients with cancer on chemotherapy 
or other anticancer treatments: a prospective cohort study. Lancet. 
2020;395(10241):1919-1926.

 23. Simera I, Moher D, Hoey J, Schulz KF, Altman DG. A catalogue 
of reporting guidelines for health research. Eur J Clin Invest. 
2010;40(1):35-53.

 24. Calabrò L, Peters S, Soria J-C, et al. Challenges in lung cancer 
therapy during the COVID-19 pandemic. Lancet Respir Med. 
2020;8(6):542-544.

 25. Burki TK. Cancer guidelines during the COVID-19 pandemic. 
Lancet Oncol. 2020;21(5):629-630.

 26. Long GV, Tykodi SS, Schneider JG, et al. Assessment of 
nivolumab exposure and clinical safety of 480 mg every 4 
weeks flat-dosing schedule in patients with cancer. Ann Oncol. 
2018;29(11):2208-2213.

 27. Lala M, Li TR, de Alwis DP, et al. A six-weekly dosing sched-
ule for pembrolizumab in patients with cancer based on evaluation 
using modelling and simulation. Eur J Cancer. 2020;131:68-75.

 28. Yu J, Ouyang W, Chua MLK, Xie C. SARS-CoV-2 transmission 
in patients with cancer at a tertiary care hospital in Wuhan, China. 
JAMA Oncol. 2020. https://doi.org/10.1001/jamao ncol.2020.0980. 
[Epub ahead of print].

 29. Passaro A, Peters S, Mok TSK, Attili I, Mitsudomi T, de Marinis 
F. Testing for COVID-19 in lung cancer patients. Ann Oncol. 
2020;31(7):832-834.

 30. Su Q, Zhu EC, Wu J, et al. Risk of pneumonitis and pneumonia 
associated with immune checkpoint inhibitors for solid tumors: a 
systematic review and meta-analysis. Front Immunol. 2019;10:108.

 31. Wang Y, Zhou S, Yang F, et al. Treatment-related adverse events 
of PD-1 and PD-L1 inhibitors in clinical trials: a systematic review 
and meta-analysis. JAMA Oncol. 2019;5(7):1008.

 32. Grover S, Rahma OE, Hashemi N, Lim RM. Gastrointestinal and 
hepatic toxicities of checkpoint inhibitors: algorithms for manage-
ment. Am Soc Clin Oncol Educ Book. 2018;38:13-19.

 33. Smyk W, Janik MK, Portincasa P, Milkiewicz P, Lammert F, 
Krawczyk M. COVID-19: focus on the lungs but do not for-
get the gastrointestinal tract. Eur J Clin Invest. 2020. https://doi.
org/10.1111/eci.13276. [Epub ahead of print].

 34. D'Amico F, Baumgart DC, Danese S, Peyrin-Biroulet L. 
Diarrhea during COVID-19 infection: pathogenesis, epidemiol-
ogy, prevention, and management. Clin Gastroenterol Hepatol. 
2020;18(8):1663-1672.

 35. Tagliamento M, Lambertini M, Genova C, et al. Call for ensuring 
cancer care continuity during COVID-19 pandemic. ESMO Open. 
2020;5(3):e000783.

 36. Veronese N, Demurtas J, Yang L, et al. Use of Corticosteroids in 
coronavirus disease 2019 pneumonia: a systematic review of the 
literature. Front Med. 2020;7:170.

 37. Gadgeel S, Rodríguez-Abreu D, Speranza G, et al. Updated 
analysis from KEYNOTE-189: pembrolizumab or placebo 
plus pemetrexed and platinum for previously untreated meta-
static nonsquamous non–small-cell lung cancer. J Clin Oncol. 
2020;38(14):1505-1517.

 38. Gray JE, Villegas A, Daniel D, et al. Three-year overall survival 
with durvalumab after chemoradiotherapy in stage III NSCLC—
update from PACIFIC. J Thorac Oncol. 2020;15(2):288-293.

 39. Eggermont AMM, Blank CU, Mandala M, et al. Adjuvant pem-
brolizumab versus placebo in resected stage III melanoma. N Engl 
J Med. 2018;378(19):1789-1801.

https://doi.org/10.1001/jamaoncol.2020.2367
https://doi.org/10.1158/2159-8290.CD-20-0596
https://doi.org/10.1158/2159-8290.CD-20-0596
https://doi.org/10.1001/jamaoncol.2020.0980
https://doi.org/10.1111/eci.13276
https://doi.org/10.1111/eci.13276


   | 9 of 9TAGLIAMENTO ET AL.

 40. Weber JS, Del Vecchio M, Mandala M, et al. Adjuvant nivolumab 
(NIVO) versus ipilimumab (IPI) in resected stage III/IV mela-
noma: 3-year efficacy and biomarker results from the phase III 
CheckMate 238 trial. Ann Oncol. 2019;30:v533-v534.

 41. Schmid P, Rugo HS, Adams S, et al. Atezolizumab plus nab-pacl-
itaxel as first-line treatment for unresectable, locally advanced or 
metastatic triple-negative breast cancer (IMpassion130): updated 
efficacy results from a randomised, double-blind, placebo-con-
trolled, phase 3 trial. Lancet Oncol. 2020;21(1):44-59.

 42. Fradet Y, Bellmunt J, Vaughn DJ, et al. Randomized phase 
III KEYNOTE-045 trial of pembrolizumab versus paclitaxel, 
docetaxel, or vinflunine in recurrent advanced urothelial cancer: 
results of >2 years of follow-up. Ann Oncol. 2019;30(6):970-976.

 43. Motzer RJ, Tykodi SS, Escudier B, et al. Final analysis of the 
CheckMate 025 trial comparing nivolumab (NIVO) versus evero-
limus (EVE) with >5 years of follow-up in patients with advanced 
renal cell carcinoma (aRCC). J Clin Oncol. 2020;38(6_suppl):617.

SUPPORTING INFORMATION
Additional supporting information may be found online in 
the Supporting Information section.

How to cite this article: Tagliamento M, Spagnolo F, 
Poggio F, et al. Italian survey on managing immune 
checkpoint inhibitors in oncology during COVID-19 
outbreak. Eur J Clin Invest. 2020;50:e13315. https://doi.
org/10.1111/eci.13315

https://doi.org/10.1111/eci.13315
https://doi.org/10.1111/eci.13315

