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Dramatic, significant metabolic response to a one-time
pembrolizumab treatment following a relapse of pre-existing
organizing pneumonia in a patient with advanced non-small
cell lung cancer: A case report
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Abstract
Immune checkpoint inhibitors can often trigger immune-related adverse events
(irAEs), such as relapse of pre-existing interstitial pneumonia. Here, we report the case
of an 88-year-Japanese man diagnosed with advanced lung adenocarcinoma with a
high tumor proportion score of programmed death-ligand 1. Six years earlier, he had
developed organizing pneumonia (OP), a subtype of interstitial pneumonia, that was
treated with steroid pulse therapy maintained with prolonged prednisolone adminis-
tration. We initiated pembrolizumab as the first-line treatment. One month after the
first pembrolizumab administration, high resolution computed tomography (HRCT)
of the chest demonstrated ground-glass opacities and consolidations. We suspected
pembrolizumab-induced OP relapse, an irAE. His oxygenation was normal; therefore,
we discontinued pembrolizumab without additional treatment for OP relapse. Four
months after OP relapse, HRCT showed no new findings. After significant ameliora-
tion of OP, although the size of the tumor shadow remained the same on HRCT, posi-
tron emission tomography-computed tomography demonstrated the disappearance of
the standardized uptake value of the primary tumor, mediastinal lymph nodes, and
pleural nodules. In conclusion, this is the first report of a dramatic, significant
metabolic response after a single pembrolizumab treatment despite the relapse of
pre-existing OP in a patient with advanced lung adenocarcinoma.
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INTRODUCTION

Patients with pre-existing interstitial pneumonia may easily
be predisposed to immune checkpoint inhibitor (ICI)-
induced interstitial lung disease or ICI-related progression/
relapse of the disease compared with patients without pre-
existing interstitial pneumonia.1 Although survival time is
reportedly longer in patients who develop immune-related
adverse events (irAEs) during ICI treatment than in those

who do not1–3 in the real world, the association between irAE
development, particularly ICI-induced interstitial pneumonia,
and the efficacy of ICI in reducing the tumor size is yet to be
completely elucidated. Here, we report the first case of a
patient with advanced non-small cell lung cancer (NSCLC)
who developed ICI-induced relapse of pre-existing organizing
pneumonia (OP). The patient improved without additional
treatment for OP and was cured of advanced NSCLC by a
single pembrolizumab administration.
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CASE REPORT

An 82-year-old Japanese man who had been diagnosed with
OP 6 years prior was diagnosed with lung adenocarcinoma
based on a new nonsegmental bilateral consolidation and
ground-glass opacity (GGO) on chest high-resolution com-
puted tomography (HRCT) (Figure 1a) and infiltration of
inflammatory cells. Transbronchial lung biopsy revealed that
the alveoli were occupied by fibroblast nodules and imma-
ture connective tissues (Figure 2a,b). Corticosteroids were
administered, and HRCT findings were ameliorated thereaf-
ter (Figure 1b). At 88 years of age, the patient was diagnosed
with adenocarcinoma (Figure 2c), with a wild-type epider-
mal growth factor receptor mutation. Transbronchial biopsy
(Figure 2d) revealed a tumor proportion score (TPS) of
70%. The tumor was classified as stage IVA (T4N3M1a)
based on right lung findings, supraclavicular lymph node
swelling on HRCT (Figure 1c), and malignant pleural effu-
sion. Positron emission tomography-computed tomography
(PET-CT) showed a high standardized uptake value
(SUVmax > 10), with a primary tumor mass shadow, medias-
tinal lymph nodes, and pleural nodules (Figure 2d). We ini-
tiated ICI monotherapy with pembrolizumab as the first line
of chemotherapy based on the TPS of 70% and patient’s old
age. One month after the first pembrolizumab administra-
tion, bilateral consolidations and GGO appeared on HRCT.
We considered OP relapse due to pembrolizumab treatment

and interrupted the treatment but continued with adminis-
tration of the corticosteroid. Four months after OP relapse,
HRCT findings worsened (Figure 1d). However, oxygena-
tion in the patient remained stable; thus, we did not admin-
ister additional treatment for OP. Six months after OP
relapse, improvements were noted on HRCT following the
continuation of corticosteroid therapy alone (Figure 1e).
Eighteen months after the initiation of pembrolizumab,
PET-CT demonstrated a decrease in SUVmax in the primary
tumor and all metastatic lesions (Figure 2e). Therefore, we
considered this a dramatic, significant metabolic response
with only a one-time pembrolizumab administration.

DISCUSSION

In our case, HRCT findings on presentation were similar to
the previous OP findings; therefore, based on the radiologi-
cal findings and past history, we considered an ICI
treatment-induced OP relapse. According to The Common
Terminology Criteria for Adverse Events, the pneumonitis
grade of the patient was 1; therefore, we did not increase the
corticosteroid dose.4

The association between ICIs and corticosteroids
remains unclear. Many clinical trials have indicated the
insufficiency of steroids for ICI treatment-based tumor
regression. Further, it has been reported that prognosis is

F I G U R E 1 High resolution computed tomography (CT) of the chest at (a) organizing pneumonia (OP) occurrence, (b) after OP amelioration, (c)
diagnosis of lung cancer, (d) relapse of OP, and (e) after amelioration of OP relapse
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significantly poorer in patients with NSCLC who receive
over 10 mg of prednisone than in those who receive less for
palliative indications.5 Moreover, ICI treatment has been
reported to exacerbate autoimmune disease.6 We usually
manage worsening autoimmune diseases in such cases with
corticosteroids. Quite interestingly, IrAE development may
be associated with a good response to ICIs; thus, corticoste-
roids for irAEs may inhibit the effect of ICIs on tumor
progression.

In the present case, a one-time pembrolizumab treat-
ment induced a significant metabolic response. Our report
suggests that a single ICI treatment may effectively inhibit
tumor cell proliferation. Moreover, we did not increase the
dose of corticosteroids, which may have improved the effect
of pembrolizumab on the tumor.

This patient received corticosteroid treatment because
OP relapsed. When OP relapsed, we first initiated predniso-
lone treatment at a dose of 0.5 mg/kg (30 mg/day), followed
by steroid pulse therapy. Then, we gradually reduced the
corticosteroid dose to 3 mg/day by 1–5 mg/day every
2 weeks for 10 weeks. When we decreased the corticosteroid
dose by 3 mg, his chest radiological findings became slightly
worse. Hence, the 3 mg/day prednisolone dose was used as
maintenance therapy for over 5 years in this patient.
Although OP relapsed in the patient, we did not increase the
prednisolone dose but maintained it at 3 mg/day. Since we
did not change the corticosteroid dose from 3 mg/day after
the development of adenocarcinoma and OP relapse, we
hypothesize that corticosteroid treatment was unrelated to
the effect of pembrolizumab and OP relapse.

The frequency of complete response is significantly
higher in patients who receive either ICI treatment or
ICIs in addition to cytotoxic chemotherapy agents than in
patients who receive cytotoxic chemotherapy alone.7

Additionally, many reports have shown a complete response
to ICI treatment in patients with NSCLC.8 These cases were
administered ICI treatment multiple times until a complete
response was achieved. On the other hand, our patient
showed a significant metabolic response despite only a single
ICI treatment. This is the first case of NSCLC that achieved
a dramatic, significant metabolic response after only a
one-time pembrolizumab treatment.

The efficacy and safety of pembrolizumab monotherapy
for elderly patients has been retrospectively investigated in
Japan,9 and they are reportedly similar to those for individ-
uals of all ages. In this previous study, two patients achieved
complete response (4.6%), and three developed interstitial
pneumonia (6.3%) of any grade. However, the association
between pembrolizumab efficacy and interstitial pneumonia
occurrence as an irAE could not be examined because of the
small number of patients in the study. A comparison of our
patient with the two patients who achieved a complete
response in the previous study showed that all patients had
good performance status (0–1). Although the number of
patients was small, a good performance status may be one of
the effective markers for pembrolizumab monotherapy in
elderly patients with NSCLC.

In conclusion, we report an extremely important NSCLC
case who achieved a significant metabolic response after
a one-time ICI treatment and recovery after the

F I G U R E 2 Pathology and positron emission tomography-computed tomography (PET-CT) findings. Pathology findings of the lung at OP occurrence
with hematoxylin and eosin (HE) (a) and Elastica van Gieson staining (b), and at the diagnosis of lung cancer with HE (c) and programmed cell death
1 staining (d). PET-CT findings at the diagnosis of lung cancer (e) and 18 months after initiation of pembrolizumab (f)
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discontinuation of pembrolizumab treatment due to relapse
of pre-existing OP, an irAE.
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