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Abstract

Sarcoid-like granulomatosis is a unique immune-related adverse
event (irAE) in cancer patients treated with immune checkpoint in-
hibitors (ICIs). This irAE is infrequent, reported to range from 2%
to 22.2% of melanoma treated with ICI. In a case of granulomato-
sis localized in the lung, it is difficult to differentiate granulomato-
sis from cancer progression or metastases. Herein, we report a case
of ICI-induced sarcoid-like granulomatosis of the lung, which was
confusable with localized recurrence of the primary lung cancer. A
56-year-old woman with c-stage IIIA of pulmonary squamous cell
carcinoma in the right lower lobe received chemo-radiotherapy with
two courses of cisplatin and vinorelbine and concurrent thoracic ir-
radiation, followed by 1-year durvalumab consolidation therapy. The
tumor in the right S; grew and presented abnormal uptake by fluoro-
deoxyglucose positron emission tomography (FDG-PET), 1.5 years
after durvalumab. Neither computed tomography (CT) nor FDG-PET
found mediastinal and distant metastases. She underwent right lower
lobe lobectomy. Histopathologically, the tumor and sampled lymph
nodes contained no residue of carcinoma cells but presented diffuse
epithelioid granuloma with infiltration of inflammatory cells, partial
necrotic lesions and many multinucleated giant cells. In immunohis-
tochemical stains, CD3" and CD8" T cells predominantly infiltrated,
while there were few CD4" T cells and a small number of CD20*
B cells. We followed her without steroid and other immunosuppres-
sant drug. We should pay attention to the development of sarcoid-like
granulomatosis as a rare irAE, which is difficult to be differentiated
from cancer progression.
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Introduction

Immune checkpoint inhibitors (ICIs) have become indispen-
sable in the treatment of various types of malignancies. Com-
mercially available ICIs are antibodies targeting programmed
cell death protein 1 (PD-1), the PD-1 ligand (PD-L1), or cy-
totoxic T-lymphocyte antigen 4 (CTLA-4). Durvalumab is an
anti-PD-L1 antibody, which has presented a solid evidence in
the phase III trial of 1-year consolidation therapy in patients
with inoperable stage III non-small cell lung cancer (NSCLC)
who did not have disease progression after induction platinum-
based chemoradiotherapy [1].

A systemic granulomatous syndrome can be induced by
several common drugs, which is clinically indistinguishable
from sarcoidosis and is known as drug-induced sarcoidosis-
like reaction. Most reported drugs included combination
antiretroviral therapy, tumor necrosis factor alpha antagonist,
interferon therapy and ICIs. Sarcoid-like granulomatosis is a
unique immune-related adverse event (irAE) in cancer patients
treated with ICIs. The frequency of granulomatous reactions
ranged from 2% to 22.2% of melanoma ICI cases [2-4]. In
speculation, this entity is due to uncontrolled T-helper 1-medi-
ated immune responses, which produce granulomas with mac-
rophages surrounded by an inflammatory ring with predomi-
nant CD4* over CD8" T lymphocytes [5].

We here report a patient with stage III NSCLC who pre-
sented sarcoid-like granulomatosis of the lung induced by dur-
valumab after concurrent chemo-radiotherapy.

Case Report
Investigations

A 56-year-old Japanese woman was referred to our department
of respiratory medicine for intermittent bloody sputum and a tu-
mor shadow in the right lower lobe in chest X-ray and computed
tomography (CT) scan (Fig. 1a). She was a current smoker with
55.5 pack-year smoking history. Her medical history was only
hyperlipidemia. The tumor was bronchoscopically visible at the
right intermediate bronchus. She was diagnosed of squamous
cell carcinoma by transbronchial biopsy (Fig. 2a). Tumor pro-
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Figure 1. Chest CT (a) in October 2019, before chemo-radiation, (b) in January 2022, 1 year after durvalumab and (c, d) in July
2022, 1.5 years after durvalumab. The white (a-c) or black (d) arrows indicate the shadow of the primary tumor (a, b) or sarcoid-
like granulomatosis (c, d) in the right lower lobe. CT: computed tomography.

portion score (TPS) of PD-L1 was low expression (TPS 30-
40%) (22C3 pharmDx assay) (Fig. 2b). Whole body CT with
contrast enhancement and fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) revealed a 36 x 28 mm diameter
tumor in the right lower lobe with a maximum standardized up-

take value (SUVmax) of 6.3, and ipsilateral mediastinal lymph
node metastases with SUVmax of 8.8. The cancer was classified
as c-stage 1IIA, ¢-T, N,M,,, in the seventh edition staging system
of Union for International Cancer Control (UICC)-TNM classi-
fication. She received chemo-radiotherapy with two courses of

Figure 2. Bronchoscopic sample in October 2019 at the diagnosis. (a) Hematoxylin and eosin and (b) PD-L1 (22C3 pharmDx
assay) stains. PD-L1: PD-1 ligand; PD-1: programmed cell death protein 1.
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Figure 3. Fused image of fluorodeoxyglucose positron emission to-
mography/computed tomography (FDG-PET/CT) in July 2022 before
the right lower lobe lobectomy. The white arrow indicates the sarcoid-
like granulomatosis lesion. FDG-PET: fluorodeoxyglucose positron
emission tomography; CT: computed tomography.

cisplatin and vinorelbine and concurrent thoracic irradiation of
once daily 2Gy x 33 fractions [6], followed by durvalumab con-
solidation therapy (at a dose of 10 mg/kg of body weight intra-
venously, every 2 weeks for up to 12 months). Persistent fever,
slow moving and incoherent behavior occurred 5 to 6 months

after durvalumab. She was diagnosed of an irAE of isolated
adrenocorticotropic hormone (ACTH) deficiency. Supplemental
hydrocortisone improved her symptoms.

Diagnosis

Thereafter, comparison of follow-up CTs of 1 and 1.5 years
after durvalumab showed growth of the tumor in the right S,
which had lost intra-tumorous air bronchogram (Fig. 1b-d).
PET-CT also revealed abnormal uptake in the tumor in the
right S¢ (SUVmax, 4.7) (Fig. 3). Neither CT nor FDG-PET
found mediastinal and distant metastases (Fig. 1c-d, 3). Based
on these images, we suspected loco-regional recurrence of her
lung cancer. We did not try endobronchial ultrasound-guided
transbronchial needle aspiration biopsy (EBUS-TBNB) at a
risk of arterial vessels surrounding the tumor.

Treatment

She underwent curative-intent right lower lobe lobectomy. The
resected right lower lobe macroscopically contained a poorly-
marginated and grayish white tumor (Fig. 4a). However, there
was no residue of carcinoma cells in the resected tumor and
sampled lymph nodes. Histopathologically, the tumor con-
tained widespread organized lesions with infiltration of in-

Figure 4. Macroscopical (a) and histopathological (b, c) findings of the resected right lower lobe. (b, c) Victoria blue/hematoxylin

and eosin stain (magnification; (b) x 4, (c) x 10).
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Figure 5. Immunohistochemistry of the resected right lower lobe, stained by anti-CD3 (a), CD4 (b), CD8 (c), CD20 (d) and CD79a

(e) antibodies (magnification: x 4).

flammatory cells, diffuse epithelioid granuloma with partial
necrotic lesions, and many multinucleated giant cells (Fig. 4b,
¢). Immunohistochemical stains showed that CD3 (+) and CD8
(+) T cells predominantly infiltrated, but CD79a (+) B cells
also appeared. There were few CD4 (+) T cells and a relatively
small number of scattered CD20 (+) B cells (Fig. 5a-d). No or-
ganism was identified by Ziehl-Neelsen, periodic acid-Schiff
and Grocotts stains. A serum T-SPOT TB test and anti-MAC
antibody were negative, and angiotensin-converting enzyme
were not elevated (11.2 U/L). Thus, we diagnosed her with
sarcoid-like granulomatosis of the lung, which might have
been induced by durvalumab. We did not administer steroid
and other immunosuppressant drug.

Follow-up and outcomes

Neither feature of systemic sarcoidosis nor cancer relapse ap-
peared 3 months after the surgery.

Discussion

This was the first case of durvalumab-induced sarcoid-like
granulomatosis of the lung after concurrent chemo-radiotherapy
for locally advanced NSCLC. Although sarcoid-like granulo-
matosis is an infrequent but possible irAE, our intrapulmonary
granulomatosis was interesting in the following four untypical
findings, which confusingly made our case a mimicker of can-
cer disease progression. First, the granulomatous consolidation
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emerged only in the primary tumor area, but not in the hilar
and mediastinal lymph nodes. According to a French case-
control study of 28 patients with sarcoid-like granulomatosis
reaction associated with immunotherapy, mediastinal or peri-
hilar thoracic lymph nodes was the most frequent sarcoidosis
localization screened by CT scan in 92.9% of patients, while
lung parenchymal involvement was found only in 50.0% of pa-
tients [7]. Another French retrospective study of 18 melanoma
patients with histologically proven ICI-induced granulomato-
sis, chest CT scans revealed mediastinal adenopathies in all pa-
tients and interstitial involvement in nine patients [8]. Second,
PET-CT showed FDG uptake in the granulomatous consolida-
tion. Our SUVmax (4.7) in the granulomatous consolidation
was lower than the optimal SUV cut-off value of 6.0 to 7.5
for differentiation of malignant or benign mediastinal lymphad-
enopathy. At these two points on the basis of comparisons of
PET-CT and EBUS-TBNB, the sensitivity and specificity were
73% and 70% in a Pakistan study [9], and 78.5% and 81.2%
in an Indian study [10], respectively. However, the optimal
SUV cut-off value for diagnosing cancer tumor in the lung re-
mains unknown. FDG uptake is sometimes confusing because
its avidity can be noted in infectious and inflammatory lesions.
Third, approximately 30 months after the initiation of 1-year
durvalumab therapy, the granulomatous shadow appeared. In
the French retrospective study at Gustave Roussy, the median
periods from the ICI introduction to the clinical manifesta-
tions concomitantly with the radiological signs in 10 patients
and to histological diagnosis in 13 patients were only 2 and 4
months, respectively [8]. In a recent systematic review of 91
patients with advanced melanoma and ICI-induced sarcoidosis-
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like reaction, the mean time from the ICI initiation until the
onset of sarcoid-like reaction was only 7.1 months [11]. In the
series of four cases of sarcoid-like granulomatosis of the lung
as an irAE, the median time from the start of ICI to the onset
of intrapulmonary shadows was 12.8 months (range from 8.0
to 20.7 months) [12]. Compared with the previous studies, our
rare irAE was extremely late-onset. Finally, unlike the four case
series by Nishino et al, the characteristic appearance of ground
glass opacity halo surrounding a focal round consolidation was
not clear in our case [12]. Pulmonary involvement may mani-
fest with a wide range of radiographic findings including bilat-
eral patchy ground-glass opacities, multifocal nodular changes,
or focal consolidation with or without accompanying lymphad-
enopathy [13]. Although granulomatosis should be reminded as
a differential diagnosis of a tumor progression or relapse during
or after ICI therapy, it is difficult to differentiate granulomatosis
from a tumor progression.

The most common methods of pathological confirmation
of drug-induced sarcoidosis-like reaction is biopsy from skin
and mediastinal lymph nodes by endobronchial ultrasound as-
piration [14]. In the previous French study of 18 melanoma pa-
tients, histological confirmation of granuloma was obtained by
biopsy of mediastinal nodes in 13 patients, liver in two, kidney
in one, skin in one, and supraclavicular nodes in one [8]. It re-
mains unknown whether the surgical resection is necessary to
prevent a systemic manifestation in a case of localized sarcoid-
like granulomatosis. Our case was insufficient to answer this
question, partially because we could not deny the possibility of
localized appearance of sarcoid-like reaction, which was un-
likely to become systemic, and chiefly because we did not fol-
low this patient for a long time. In any case of localized change
of shadow image, we should not hesitate to obtain histological
specimen in some appropriate way, including invasive surgery.

In conclusion, we should pay careful attention to the
development of sarcoid-like granulomatosis as a rare irAE,
which is difficult to be differentiated from cancer progression.

Learning points

The main take away points from this case report is that sarcoid-
like granulomatosis is a rare irAE but is confusingly similar
to cancer progression. We should be more conscious of and
careful of the development of sarcoid-like granulomatosis as
an infrequent but possible irAE. In a case of intrapulmonary
localized change during or after immunotherapy, we should try
to obtain histological specimen. The invasive surgery is some-
times necessary to diagnose this irAE.
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