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Case report

Pembrolizumab-associated bronchiolitis in an elderly lung cancer patient
required the treatment with an inhaled corticosteroid, erythromycin and
bronchodilators
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A B S T R A C T

Immune checkpoint inhibitors (ICIs) have been used to treat lung cancer. Several types of ICI-related interstitial
lung diseases have been reported, including organizing pneumonia, non-specific interstitial pneumonia, and
diffuse alveolar damage. However, pembrolizumab-associated bronchiolitis requiring treatment for persistent
cough has not yet been reported. Here, we describe a patient who developed dry cough while being treated with
pembrolizumab for lung adenocarcinoma. Radiography and lung biopsy findings indicated bronchiolitis. His
cough improved after the discontinuation of pembrolizumab and treatment with erythromycin, an inhaled
corticosteroid, a long-acting muscarinic antagonist, and a long-acting β2 agonist.

1. Introduction

Immune checkpoint inhibitors (ICIs) have been used to treat non-
small cell lung cancer and other malignancies, such as melanoma. ICIs
activate the immune system to produce anti-tumor effects via me-
chanisms different from those of cytotoxic chemotherapy. Specific side
effects of ICIs, also known as immune-related adverse events (irAEs),
have been reported [1]. Among several irAEs, interstitial lung disease
(ILD) may be life-threatening. Patients with ILD related to ICI (ICI-ILDs)
present several types of radiographic patterns on computed tomography
(CT), including organizing pneumonia (OP), non-specific interstitial
pneumonia (NSIP), and diffuse alveolar damage (DAD) [2,3]. ICI-as-
sociated bronchiolitis is very rare [2,3]; Delaunay et al. reported five
cases of this pattern [3]. Blanchard et al. and Ueno et al. reported a case
with pembrolizumab-induced bronchiolitis [4] and pneumonitis [5],
respectively. However, to the best of our knowledge, there are no cases
of pembrolizumab-induced bronchiolitis with persistent cough even
after treatment with respiratory drugs.

When serious irAEs occur, ICIs should be discontinued and the irAEs
should be treated with systemic glucocorticoids [2]. However, gluco-
corticoids have many adverse effects, such as hyperglycemia, infection
and osteoporosis. In addition, because they suppress the immune
system, the immune-mediated anti-tumor effects initially induced by
the ICI may be diminished [6]. Therefore, avoiding oral glucocorticoids

may maintain the results of the ICI therapy and prevent the side effects
of glucocorticoids. Here, we describe the case of an elderly patient with
lung cancer with pembrolizumab-associated bronchiolitis who required
treatment to improve persistent cough.

2. Case presentation

A 76-year-old man with a 37.5 pack-year history of smoking was
admitted to our hospital for the assessment of a right upper lung mass
observed on chest CT (Fig. 1A). The chest CT also revealed right axillary
lymphadenopathy and diffuse small pulmonary nodules (Fig. 1B), in-
dicating extra- and intrapulmonary metastases. Biopsy of the axillary
lymph nodes revealed lung adenocarcinoma. He was treated with car-
boplatin and nab-paclitaxel as the first line chemotherapy.

After four weeks of treatment, his chest radiography revealed rapid
enlargement of a right axillary lymph node (Fig. 2A), suggesting pro-
gression of the lung cancer. Immunohistochemistry performed with
22C3 pharmDx (Agilent, Tokyo, Japan) on the tumor biopsy specimen
revealed a programmed death-ligand 1 (PD-L1) tumor proportion score
of ≥95%. Based on these results, second-line treatment with pem-
brolizumab (2 mg/kg, every 3 weeks) was initiated. Although the le-
sions appeared to increase in size as revealed by chest radiographs
obtained during the first course, this radiological finding was thought to
represent pseudo-progression, and treatment with pembrolizumab was

https://doi.org/10.1016/j.rmcr.2019.100866
Received 3 February 2019; Received in revised form 21 April 2019; Accepted 27 May 2019

∗ Corresponding author. Department of Respiratory Medicine, Japanese Red Cross Osaka Hospital, 5-30, Fudegasaki-cho, Tennoji-ku, Osaka City, 543-8555, Japan.
E-mail address: offgarden1021@yahoo.co.jp (T. Yamaya).

Respiratory Medicine Case Reports 28 (2019) 100866

Available online 27 May 2019
2213-0071/ © 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

T

http://www.sciencedirect.com/science/journal/22130071
https://www.elsevier.com/locate/rmcr
https://doi.org/10.1016/j.rmcr.2019.100866
https://doi.org/10.1016/j.rmcr.2019.100866
mailto:offgarden1021@yahoo.co.jp
https://doi.org/10.1016/j.rmcr.2019.100866
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmcr.2019.100866&domain=pdf


continued. During the second course, chest radiography revealed re-
duction in the lesion size, and the treatment with pembrolizumab was
continued for a total of five courses.

After the fifth course, the patient started experiencing dry cough.
His body temperature was 36.7 °C, blood pressure was 140/63mmHg,
heart rate was 88 bpm, and percutaneous oxygen saturation was 97%.
Physical examination, including chest auscultation, was unremarkable.
Peripheral blood and serum tests results indicated slight inflammation
based on the elevated serum C-reactive protein levels; however, the
patient's white blood cell count and serum Krebs von den Lungen-6
levels were normal (Table 1). Pulmonary function tests results indicated
the worsening of obstruction [FVC, 2.57 L (83.0%); FEV1, 1.51 L/s;
FEV1/FVC, 58.8%; %FEV1, 60.5%] compared with the results before
treatment with pembrolizumab [FVC, 2.99 L (96.6%); FEV1, 1.99 L/s;
FEV1/FVC, 66.6%; %FEV1, 79.5%]. Chest CT revealed diffuse micro-
nodules (Fig. 2B), suggesting diffuse bronchiolitis. The patient was
treated with azithromycin for 3 days; however, neither his cough nor
the micronodules on chest radiography improved. Bronchoscopy was
performed, and cytology of the bronchoalveolar lavage fluid (BALF)
revealed an increased number of neutrophils in the BALF. Histologi-
cally, transbronchial lung biopsy specimens contained inflammatory
cell infiltrates in the bronchioles, including lymphocytes; however,
there were no specific histological characteristics of OP, NSIP, DAD, or
diffuse panbronchiolitis (DPB) (Fig. 2C). No bacteria, including acid-

fast bacilli and Mycobacterium tuberculosis, were isolated from the BALF
or sputum. Based on all these findings, the patient was diagnosed with
bronchiolitis type of ICI-ILD [2,3]. Treatment with pembrolizumab was
discontinued, and he was treated with low-dose erythromycin (400 mg/
day). As the patient complained of persistent cough, he was treated
with a long-acting muscarinic antagonist and a long-acting β2 agonist.
An inhaled corticosteroid was subsequently administered when the
cough only slightly improved. With this regimen, the cough finally re-
solved. The lung mass decreased in size, and the micronodules sug-
gesting bronchiolitis also improved (Fig. 3).

3. Discussion

The present case is remarkable for two reasons. First, it demon-
strates that pembrolizumab-associated bronchiolitis can occur. Second,
discontinuation of pembrolizumab and treatment directed at bronch-
iolitis improved the patient's condition without the need for systemic
steroids; furthermore, the tumor continued to regress.

Among the various reported irAEs, ICI-ILD has been estimated to
occur in 3%–5% of all patients treated with ICIs [7,8]. The precise
mechanisms underlying ICI-ILD are uncertain; however, irAEs are
considered to develop because of a unique set of toxicities due to their
mechanisms of action [3]. Moreover, the cytotoxic effects induced by
ICIs affect cells other than the tumor, e.g., in the bronchioles and

Fig. 1. Chest computed tomography before treatment showing right upper lung mass and diffuse small pulmonary nodules (A) as well as right axillary lympha-
denopathy (B).

Fig. 2. Chest computed tomography after the first line
chemotherapy showing an enlarged right axillary lymph
node (A). After the fifth course of pembrolizumab, there are
diffuse micronodules consistent with bronchiolitis (B).
Histopathological findings of a lung biopsy specimen
showing inflammatory cell infiltrates in the bronchioles (C)
(Magnification ×100).
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alveoli.
As mentioned above, the reported radiographic patterns of ICI-ILD

include OP, NSIP, and DAD [3]. However, to the best of our knowledge,
this is the first reported case of pembrolizumab-associated bronchiolitis
that required treatment for persistent cough [4], although a few cases of
other ICI- and pembrolizumab-associated bronchiolitis have been re-
ported ICIs [2–4].

Our patient's disease presentation required consideration of other
possible causes of bronchiolitis. Because infections with Haemophilus
influenzae or Pseudomonas aeruginosa are common causes of DPB [9], we
prescribed azithromycin; however, treatment with this drug alone was
not effective. Neither the cough nor the micronodules observed on the
chest radiographs improved. PD-1 therapy is reportedly associated with
M. tuberculosis infection [10,11]. However, we did not isolate M. tu-
berculosis in the BALF or sputum. In addition, the histological findings
of the biopsy specimens were not consistent with that of the M. tu-
berculosis infection.

In fact, the biopsied lung tissue showed inflammatory infiltrates in
the bronchioles but no findings consistent with the other types of ILD,
such as DPB or OP. The former is characterized by infiltrates of foamy
macrophages, whereas the latter contains fibroblast plugs within the
airspaces. Admittedly, the biopsy specimens were small; however, the
pathological findings we could observe did not suggest anything other
than bronchiolitis.

The patient's response to treatment was also consistent with the
diagnosis. Macrolides have immunomodulatory and anti-inflammatory
effects [12,13]. In fact, clarithromycin reportedly led to clinical and
radiological improvement in a case of ipilimumab-induced OP in a
patient with melanoma [14]. However, to the best of our knowledge,
improvement of cough after treatment with macrolides has not been
reported in patients with pembrolizumab-induced ILD. Notably,

although oral corticosteroids are generally recommended to treat ICI-
ILDs, our patient improved without using them. The disadvantage of
systemic corticosteroids is that they regulate T cells. Therefore, oral
corticosteroids may decrease any ongoing antitumor effects via T cells.
A recent study showed that corticosteroid uses were associated with
decreases in the overall response rate, progression-free survival time,
and overall survival in patients treated with PD-L1 inhibitors [6]. Thus,
if patients with irAEs can be treated without using systemic corticos-
teroids, the therapeutic effects of the ICI may persist even if the ICI itself
must be discontinued. In fact, our patient continued to demonstrate
partial tumor response for 6 months after pembrolizumab was dis-
continued and also without any other chemotherapy.

To the best of our knowledge, this is the first case of pem-
brolizumab-associated bronchiolitis that was treated with an inhaled
corticosteroid, erythromycin, and bronchodilators; however, the pa-
tient's cough improved by treatment without oral corticosteroids. This
case illustrates that this type of ICI-ILD can be improved by treatment
without oral corticosteroids, which may maintain the anti-tumor ben-
efits of pembrolizumab.

4. Conclusion

It is important to consider drug-related bronchiolitis in patients with
non-small cell lung cancer who are being treated with pembrolizumab.
Treatment with a combination of macrolides, inhaled corticosteroids, a
long-acting muscarinic antagonist, and a long-acting β2 agonist along
with the discontinuation of pembrolizumab can successfully improve
refractory cough in such cases without the need of systemic steroids.
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Table 1
Laboratory findings on admission prior to bronchoscopy.

Hematology Blood chemistry Serological test BAL (left B4)

WBC (/μL) 7520 Total protein (g/dL) 7.4 CRP (mg/dL) 0.34 Recovery (%) 50/150 ml (33.3)
Seg (%) 67.5 Albumin (g/dL) 4.3 CEA (ng/mL) 5.9 Cell density (×105/mL) 3.6
Eos (%) 6.9 Total bilirubin (mg/dL) 0.4 SLX (IU/mL) 47 Macro (%) 15.0
Baso (%) 1.3 AST (IU/L) 45 KL-6 (U/mL) 285 Neu (%) 83.5
Mono (%) 6.3 ALT (IU/L) 51 Hb-A1c (NGSP) (%) 9.0 Lymph (%) 1.0
Lymph (%) 18.0 LDH (IU/L) 184 GLU (mg/dL) 151 Eos (%) 0.5
RBC (/μL) 452×105 BUN (mg/dL) 11.3 CD4/8 (%) 0.4
Hb (g/dL) 13.6 Cre (mg/dL) 0.78
Hct (%) 40.4 Na (mEq/L) 139
Plt (/μL) 34.4×105 K (mEq/L) 4.7

WBC: white blood cell, Seg: segmented leukocyte, Eos: eosinophil, Baso:,basophil, Mono: monocyte, Lymph: lymphocyte, Macro: macrophage, RBC: red blood cells,
Hb: hemoglobin, Hct:hematocrit, Plt: platelet, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, BUN: blood urea
nitrogen, Cre: creatinin, CRP: C-reactive protein, CEA: carcinoembryonic antigen, SLX: Siaryl Lewis X-i antigen, KL-6: Krebs von den Lungen-6, Hb-A1c: Hemoglobin
A1c, NGSP: Glycohemoglobin Standadization Program, GLU: glucose.

Fig. 3. Chest computed tomography performed 6 months after discontinuing
pembrolizumab showing a decrease in the size of the tumor as well as im-
provement in the bronchiolar micronodules after treatment for bronchiolitis.
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