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Summary Immune checkpoint blockade (ICB) has
fundamentally improved the treatment landscape of
advanced lung cancer. Improved tolerability and en-
couraging duration of response in selected patients
are some of the advantages of ICB over conventional
cytotoxic chemotherapies. However, immune-related
adverse events (irAEs) possibly affecting multiple or-
gans pose challenges in diagnosis and management.
Checkpoint inhibitor pneumonitis (CIP) is a rare but
clinically highly relevant irAE that can significantly im-
pair quality of life and can be potentially life threat-
ening. Since its heterogeneity in clinical and radio-
graphic presentation, diagnosis can be challenging.
Treatment usually consists of discontinuing or delay-
ing the administration of ICB. If there is no sufficient
recovery with this measure, steroid therapy is indi-
cated. Although the majority of cases improves with
this therapy, steroid-refractory CIP can be a therapeu-
tic challenge as there is currently no evidence-based
standard treatment. We herein present a short review
of literature and a case report of relapsing CIP under
steroid treatment.
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Immune checkpoint blockade (ICB) targeting the pro-
grammed death (ligand) 1 (PD(L)1) receptor and cy-
totoxic T lymphocyte associated protein 4 (CTLA-4)
has fundamentally improved the treatment landscape
of advanced lung cancer. In advanced non-small-
cell lung cancer (NSCLC) and small-cell lung cancer
(SCLC), ICB has become a fundamental part of first-
line therapy, and its application is currently under in-
vestigation in the (neo)adjuvant setting in earlier dis-
ease stages.

Improved tolerability and encouraging duration of
response in selected patients are some of the advan-
tages of ICB over conventional cytotoxic chemother-
apies. However, altering the immune response may
also come with the cost of immune-related adverse
events (irAEs) possibly affecting multiple organs and
posing challenges in diagnosis and management.

Checkpoint inhibitor pneumonitis (CIP) is a rare
but clinically highly relevant irAE that can significantly
impair quality of life and can be potentially life threat-
ening. Overall the development of irAEs is associated
with improved ICB efficacy and overall survival (OS)
[1, 2]; however, severe CIP was associated with de-
creased objective response rates (ORR), progression-
free survival (PFS) and OS in NSCLC patients treated
with anti-PD(L)1 therapy [3].

The incidence of CIP varies between 2 and 5% in
clinical trials and meta-analyses, but can be as high
as 13–19% according to real-world data [4–6]. Pa-
tients receiving checkpoint inhibitor combinations or
PD-(L)1 blockade have a higher risk of developing
CIP than those treated with CTLA-4 inhibitors only.
In addition, the incidence of pneumonitis seems to
be increased with PD-1 blockade compared to PD-L1
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blockade as PD-L1 inhibitors do not affect the PD-
1:PD1-2 interaction which is supposed to play a role
in mediating immune tolerance in lung tissue [7, 8].

Several patient-specific factors and comorbidities
were identified as potential risk factors for the devel-
opment of CIP. Amongst them are a poor Eastern
Cooperative Oncology Group (ECOG) functional sta-
tus >2 [3], prior thoracic radiotherapy [9], pre-existing
interstitial lung disease (ILD) [3, 9–11], ICB combi-
nation therapies [9] and/or combinations with EGFR
TKIs [12, 13] and squamous NSCLC histology [6].

CIP is defined as focal or diffuse inflammation
of the lung parenchyma typically accompanied by
cough, shortness of breath and hypoxemia but it may
be asymptomatic in some cases. Other observed
clinical features include fever, chest pain and mus-
cle weakness. The median onset of pneumonitis is
2–3 months after ICB initiation but can vary signifi-
cantly and may occur earlier under ICB combinations
[14]. Radiographic findings are variable and can in-
clude nonspecific interstitial pneumonia (NSIP) with
ground glass opacities (GGO), cryptogenic organizing
pneumonia with predominant consolidations (COP),
diffuse alveolar damage or patterns resembling hy-
persensitivity pneumonia [15]. Different patterns may
coincide and localization within the lungs is usually
multifocal, involving more than one lobe [6, 15].

Since its heterogeneity in clinical and radiographic
presentation, diagnosis can be challenging. Differen-
tial diagnoses include tumor progression, infectious
diseases, other forms of interstitial lung disease and
pneumonitis due to other causes, like medication
apart from ICB or radiotherapy [15]. Diagnosis of
CIP should be made based on chest-CT imaging,

Fig. 1 a, b Initial PET-
CT and CT scan show-
ing a metabolically active
mass in the right lower lobe
(6× 5cm); c, d follow-up
PET-CT and CT scan af-
ter 4 cycles of combined
chemoimmunotherapy with
complete metabolic remis-
sion of the tumor

temporal relationship with exposure to the offending
drug and exclusion of differential diagnoses, if nec-
essary including lung biopsy, especially to exclude
malignancy [15]. Treatment usually consists of dis-
continuing or delaying the administration of ICB. If
there is no sufficient recovery with this measure, high-
dose corticosteroids with 1–4mg/kg/day prednisone
are administered until symptoms improve, followed
by steroid taper over 4–8 weeks.

Although the majority of cases improves with this
therapy, steroid-refractory CIP can be a therapeutic
challenge as there is currently no evidence-based
standard treatment. Early or repeated disease flare-
up after steroid withdrawal can pose a challenge
in some patients with CIP that may then resemble
cryptogenic organizing pneumonia, where consider-
ably longer corticosteroid therapy and slower dose
tapering are recommended [16, 17]. For CIP, other re-
ported therapeutic options in steroid-refractory cases
include infliximab, mycophenolate mofetil, intra-
venous immunoglobulins and the anti-IL-6 antibody
tocilizumab that has been used in selected cases [15,
18–20].

Case report

We present a 59-year-old male patient (ex-smoker,
30 pack-years) who presented for the first time in
August 2018 after a thoracic trauma with a suspi-
cious lung mass (6× 5cm) in the right lower lobe
with enlarged hilar and mediastinal lymph nodes.
We performed bronchoscopy with endobronchial
ultrasound-guided transbronchial needle aspiration
sampling (EBUS-TBNA). He was diagnosed with ade-
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Fig. 2 a, b PET-CT and CT scan after 11 cycles of pem-
brolizumab showing consolidations in the middle and right
lower lobe with subpleural ground glass opacities (GGO) and

progressive pulmonary nodules. c CT scan after 6 weeks of
prednisone tapering with regressive consolidations, GGO and
pulmonary nodules

nocarcinoma with a PD-L1 TPS >70%. Molecular
analysis also showed a KRAS G12C mutation and
a C-met overexpression, without the detection of
any other driver mutations. A PET/CT scan revealed
metastatic disease with multiple bone lesions. No
brain metastases were detected on brain MRI. The

Fig. 3 a–c Chest CT scan
4 weeks after prednisone
treatment with recurrence
of diffuse, patchy infiltrates
with tree-in-bud pattern in
the left lung basis and the
right apex. d–f Chest CT
scan after second steroid
treatment showing the ame-
lioration of bilateral consol-
idations and ground glass
opacities

patient was staged with T3 N2 M1c – UICC stage IVB
disease. There were no relevant comorbidities in the
medical history and ECOG functional status was 0,
so that the institutional tumor board recommended
to initiate a combination chemoimmunotherapy with
carboplatin/pemetrexed/pembrolizumab according
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Fig. 4 Chest CT image showing no evidence of CIP or active
tumor disease 3 years after initial diagnosis and without tumor-
specific treatment for over 2 years

to the Keynote 189 protocol. In addition, palliative ra-
diotherapy (20× 2.5Gy) was applied to a painful bone
metastasis located in the right fifth rib. After four
cycles of combined chemoimmunotherapy PET/CT
showed complete metabolic remission and ICB with
pembrolizumab was continued (Fig. 1). After a total
of 11 cycles of pembrolizumab, the patient presented
with productive cough and in reduced performance
status at our clinic. A PET/CT scan showed progres-
sive consolidation in the middle and right lower lobe
with subpleural ground glass opacities and progres-
sive pulmonary nodules (Fig. 2a, b). Bronchoscopy
was performed, microbiological examination was
negative and cytology did not show any tumor cells.
The patient was diagnosed with CIP, pembrolizumab
treatment was paused and prednisone treatment
(1mg/kg/day) was initiated which resulted in rapid
clinical amelioration so that the steroid dose could
be gradually tapered and discontinued after 6 weeks.
On chest CT scan, the consolidation and GGO had re-
gressed and the pulmonary nodules appeared smaller
in size (Fig. 2c). However, only 4 weeks later follow-
up imaging again revealed diffuse, patchy infiltrates
with tree-in-bud pattern in the left lung basis and the
right apex (Fig. 3a–c) and the patient presented with
increased symptoms. Hence, steroid treatment was
re-introduced. Again, imaging findings and symp-
toms improved quickly (Fig. 3d–f), allowing steroid
tapering again until another relapse only 6 weeks
later. Another course of high-dose steroid therapy
was initiated and tapering was done over a longer pe-
riod, which led to long-term improvement. Currently,
3 years after the initial diagnosis of CIP, the patient
is on prednisone 2.5mg/day, without any symptoms
or radiographic signs of CIP. Pembrolizumab has
not been reintroduced, as there is still no evidence
of tumor activity at both the primary site and the
metastatic lesions (Fig. 4).
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