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ABSTRACT

organizing pneumonia with granulomas and
rare alveolar damage.4
The management of ICI-related pneumonitis requires immunosuppressive therapy
which should be started as soon as possible.
The diagnosis of an ICI-
related pneumonitis can be made after ruling out other
causes of similar lung involvement, such as
carcinomatous lymphangitis or infections.
This issue is particularly relevant during
the current outbreak of COVID-19.5 Indeed,
COVID-19 infection is often associated with
bilateral pneumonia, which has been observed
in 79.4% of the patients.6 Lung involvement
caused by COVID-19 is usually characterized by multiple peripheral lesions with the
Pneumonitis is a rare but serious side effect following features: ground-glass opacity often
of the immune checkpoint inhibitors (ICIs), associated with reticular pattern, consolidation, microvascular dilatation and vacuolar
involving 2.7% of the patients treated with
7
anti-programmed cell death 1 (PD-1) mono- images, fibrotic and subpleural lines.
COVID-19 pneumonia is associated with
therapy and 6.6% of the patients receiving
PD-1 and anti- fever in 91.7% of patients, cough in 75%,
the combination of anti-
cytotoxic T-lymphocyte antigen 4 (CTLA-4).1 fatigue in 75%, dyspnea in 36.7% of patients
8
Early diagnosis and proper management are and gastrointestinal symptoms in 39.6%.
required to obtain a complete recovery and Ocular signs, such as conjunctivitis, have
9
avoid an unfavorable outcome.2 Pneumonitis- been reported in 31.6% of patients.
Despite some symptoms being more typical
related deaths were reported in 0.2%–2.3%
of
COVID-19 infection (table 1), patients
of patients enrolled in clinical trials, with a
under
treatment with ICIs and without certain
higher incidence in patients with non-small
1
exposure
to COVID-19-
positive subjects
cell lung cancer.
may
present
symptoms
that
can be ascribed
Several clinical presentations and radiologto
a
coronavirus
infection
as
well as to an
ical findings have been described. At diagnosis, the majority of patients present cough immune-related toxicity. Especially when the
and dyspnea, while fever occurs in about 12% presenting symptoms are only dyspnea and
of the cases.3 Five main radiological features cough, the differential diagnosis between an
adverse event and COVID-19 infection
have been defined: (1) patchy or confluent ICI-
peripheral consolidation; (2) ground-
glass becomes more difficult.
In addition, during treatment with immuopacities with focal areas of increased attenuation; (3) interstitial with interlobular septal notherapy, patients with cancer often take
acetaminophen to manage pain or steroids
thickening, peribronchovascular infiltration
and honeycomb aspect; (4) bronchiolitis- to treat previous immune-related toxicities.
like appearance with centrilobular nodules; Both acetaminophen and steroids can mask
and (5) blending of nodular and various a modest fever.
Figure 1 shows the CT scan of a 75-year-old
subtypes.3 The pathological examination
usually reveals interstitial pneumonitis and patient with metastatic melanoma under
Pneumonitis is a rare but serious adverse event caused
by cancer immunotherapy. The diagnosis between
COVID-19-induced pneumonia and immunotherapy-
induced pneumonitis may be challenging in the era
of COVID-19 outbreak. Some clinical symptoms and
radiological findings of pneumonitis can be attributed
to the coronavirus infection as well as to an immune-
related adverse event. Identifying the exact cause of a
pneumonitis in patients on treatment with immunotherapy
is crucial to promptly start the most appropriate treatment.
The proper management of immune checkpoint inhibitors
for the risk of pneumonia must take into account a
series of parameters. Accurate attention should be payed
to symptoms like cough, fever and dyspnea during
immunotherapy.
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ICIs

COVID-19

Fever

✓

✓

Dyspnea

✓

✓

Cough

✓

✓

Conjunctivitis

–

✓

Gastrointestinal manifestations
 Diarrhea

✓*

✓

 Belching

–

✓

 Nausea

–

✓

 Emesis

–

✓

*As a further immune-related adverse event.
ICI, immune checkpoint inhibitor.

anti-
PD-1 therapy during the coronavirus pandemic,
recently admitted in our hospital. The patient had only
mild dyspnea. The imaging findings of the CT scan could
be related to both coronavirus pneumonia and immune-
toxicity. It was necessary to clarify the cause before
administering the most appropriate treatment. To date,
we know that additional specimens should be considered
to make a definite diagnosis of COVID-19 when the first
nasopharyngeal and oropharyngeal swabs are negative.10
Indeed, the possibility of false negative results with PCR
on naso-
oropharyngeal samples should be taken into
account due to different factors, such as the quality of
the specimens or the technical problems of the analysis.10
Serological tests for COVID-19 are also available and can
be helpful in case of negative PCR.11 The time necessary
to obtain the results for the definite diagnosis does not
allow to promptly undertake steroids, which are the mainstay of therapy for ICI-related pneumonitis. In fact, the
role of steroids for COVID-19 pneumonia is still debated:
they were not initially recommended due to possible
harms,12 while it has been recently described a benefit of
dexamethasone for the treatment of critically ill patients
receiving ventilation or oxygen.13 The pneumonitis of the
above reported patient was attributed to ICI after ruling
out the COVID-19 infection.
Identifying the exact cause of a pneumonitis in a
patient treated with ICIs could be challenging during the
current COVID-19 outbreak. Furthermore, ICI-
related
pneumonitis can occur at any time, ranging from few

Figure 1 Immune-related pneumonitis with nodular and
ground-glass pattern in a patient on treatment with anti-
PD-1 agent, resembling a typical pattern of COVID-induced
pneumonia.
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Box 1 Checklist with 10 parameters which can be
considered for the management of cancer immunotherapy
during COVID-19 outbreak
Is the patient over 75 years old?
What is the aim of the treatment?
Does the patient suffer from lung diseases? If yes, are they severe?
Does the patient suffer from other serious diseases, such as diabetes
or heart failure?
Is the patient on treatment with ICI monotherapy or with ICI combination?
Has the patient previously had an immune-related pneumonitis?
Does the patient have other immune-related adverse events?
Does the patient live alone? Is the patient able to comply with physical
and social distancing?
Does the journey to reach the hospital expose the patient to additional
risks?
Is the patient continuing to work exposing himself to additional risks?

days after first ICI administration to 19 months,3 and it is
not possible to exclude an immune-related pneumonitis
according to the time of onset.
We must also consider that the simultaneous presence
of other immune-related adverse events could lead to the
hypothesis of pneumonitis most likely due to immunotherapy; however, it does not rule out a viral etiology.
Several concerns arise on the management of patients
under ICI therapy. It is advisable to test for COVID-19 all
the patients on ICI treatment at the first onset of fever,
cough, dyspnea or other symptoms typical of a viral infection. In this way, it is possible to detect an early lung
involvement and promptly start the therapy. On the other
hand, when a pneumonitis is found in a patient on treatment with ICI, it can be useful to refer him to a ‘COVID19’ center to immediately run the test for COVID-19.
Another relevant issue is the possibility that ICI
could enhance the ‘immunological storm’ induced by
COVID-19 infection and, consequently, worsen the clinical outcome of viral pneumonia. No data are currently
available to support this hypothesis. However, the doubt
is whether a precautionary delay of ICI administrations
can protect our patients when we can reasonably exclude
a strong impact on tumor control.
The choice regarding the administration of the
immune checkpoints for the risk of pneumonitis must
take into account a series of parameters (box 1). In fact,
the clinical decision on the management of immunotherapy should consider the age of the patients (given the
increased mortality in the elderly), simultaneous other
immune-related adverse events for which a steroid therapy
was started, previous immune-related pneumonitis, the
comorbidities (including pulmonary disease or other
major diseases), the possibility to monitor closely the clinical vital signs of a patient, if the patient lives alone, if it is
simple for the patient to reach the hospital (considering
whether the journey is long and exposes the patient to
additional risks), and if the patient is continuing to work
actively (in this case if the work exposes him to additional
risks).
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Table 1 Main clinical features associated with ICI
pneumonitis or COVID-19 pneumonia

Open access

Contributors All the authors have contributed to the conception of this
commentary, have drafted and revised the manuscript. All the authors have
approved the submitted version. All the questions related to the accuracy or
integrity of any part of the work have been appropriately investigated and resolved.
Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.
Open access This is an open access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided the
original work is properly cited, appropriate credit is given, any changes made

Rossi E, et al. J Immunother Cancer 2020;8:e000952. doi:10.1136/jitc-2020-000952

indicated, and the use is non-commercial. See http://creativecommons.org/
licenses/by-nc/4.0/.

REFERENCES

1 Nishino M, Giobbie-Hurder A, Hatabu H, et al. Incidence of
programmed cell death 1 Inhibitor-Related pneumonitis in patients
with advanced cancer: a systematic review and meta-analysis. JAMA
Oncol 2016;2:1607–16.
2 Chuzi S, Tavora F, Cruz M, et al. Clinical features, diagnostic
challenges, and management strategies in checkpoint inhibitor-
related pneumonitis. Cancer Manag Res 2017;9:207–13.
3 Naidoo J, Wang X, Woo KM, et al. Pneumonitis in patients treated
with Anti-Programmed Death-1/Programmed death ligand 1 therapy.
J Clin Oncol 2017;35:709–17.
4 Larsen BT, Chae JM, Dixit AS, et al. Clinical and histopathologic
features of immune checkpoint Inhibitor-related pneumonitis. Am J
Surg Pathol 2019;43:1331–40.
5 Rothan HA, Byrareddy SN. The epidemiology and pathogenesis
of coronavirus disease (COVID-19) outbreak. J Autoimmun
2020;109:102433.
6 Huang Y, Tu M, Wang S, et al. Clinical characteristics of laboratory
confirmed positive cases of SARS-CoV-2 infection in Wuhan,
China: a retrospective single center analysis. Travel Med Infect Dis
2020;27:11606.
7 Zhou S, Wang Y, Zhu T. CT features of coronavirus disease 2019
(COVID-19) pneumonia in 62 patients in Wuhan, China. AJR Am J
Roentgenol 2020;5:1–8.
8 Zhang JJ, Dong X, Cao YY, et al. Clinical characteristics of 140
patients infected with SARSCoV- 2 in Wuhan, China. Allergy
2020;feb19:14238.
9 Wu P, Duan F, Luo C, et al. Characteristics of ocular findings
of patients with coronavirus disease 2019 (COVID-19) in Hubei
Province, China. JAMA Ophthalmol 2020;138:1291.
10 World Health Organization. Laboratory testing for coronavirus
disease (COVID-19) in suspected human cases - Interim guidance,
2020. Available: https://www.who.int/publications/i/item/laboratory-
testing-for-2019-novel-coronavirus-in-suspected-human-cases-
20200117 [Accessed 19 Mar 2020].
11 Long Q-X, Liu B-Z, Deng H-J, et al. Antibody responses to SARS-
CoV-2 in patients with COVID-19. Nat Med 2020;26:845–8.
12 Russell CD, Millar JE, Baillie JK. Clinical evidence does not
support corticosteroid treatment for 2019-nCoV lung injury. Lancet
2020;395:473–5.
13 Ledford H. Coronavirus breakthrough: dexamethasone is first drug
shown to save lives. Nature 2020;582:46.

3

J Immunother Cancer: first published as 10.1136/jitc-2020-000952 on 21 July 2020. Downloaded from http://jitc.bmj.com/ on January 20, 2022 by guest. Protected by copyright.

It may be crucial to carefully evaluate the risk of
pneumonitis and the expected clinical benefits especially in patients who are candidates for a combined
immunotherapy.
Of course, the general conditions of the patient and the
aim of the treatment must be considered in this context.
Until more data are available, accurate attention
should be payed to symptoms like cough, fever or
dyspnea during ICI treatments. Patients’ education and
phone or mail counseling should be encouraged. When
these symptoms occur, chest CT scan and COVID-19 test
should be performed as soon as possible in order to start
early the appropriate treatment. Overall, considering the
paucity of the data, we had the possibility to provide only
a reflection.
The systematic collection of clinical and biological
data from oncological patients can help to recognize the
pneumonia due to COVID-19 and establish the proper
management of immunotherapy and its adverse events
during the pandemic.

