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Abstract

Immunotherapy has become part of the standard of care in the
treatment of locally advanced non-small cell lung cancer. However,
immunotherapy is associated with immune-related pneumonitis and
radiation-related adverse effects. Pulmonary-related toxicity after
definitive chemoradiotherapy can be challenging to distinguish from
disease progression, especially in the setting of additional immuno-
therapy after radiation.

Our patient is a 61-year-old male that was diagnosed with stage
IlIA lung adenocarcinoma of the right upper lobe that underwent
treatment with concurrent chemoradiation and adjuvant durvalum-
ab. He was found to have fevers, shortness of breath, generalized
body aches and dry cough. His influenza test was positive for Influ-
enza A. On imaging, there was significant hypermetabolic enlarge-
ment of multiple lymph node stations underwent bronchoscopy with
biopsies of the right upper lobe, station 4R and 7 lymph node. Pathol-
ogy of the right upper lobe biopsy showed fragments of bronchial
epithelium with rare atypical cells present. Pathology of the station
7 lymph node showed small non-necrotizing granulomas, and station
4R showed rare atypical cells, consistent with squamous metaplasia.
The patient was started on high dose prednisone for treatment of im-
mune related pneumonitis and continue follow up in clinic. His symp-
toms continued to improve continued interval improvement seen on
serial imaging in the right upper lobe soft tissue changes within the
field of prior radiation in addition to improvement in the mediastinal
and hilar lymphadenopathy, consistent with immunotherapy related
Sarcoidlike granulomatous reactions.

Patients treated with chemoradiation and adjuvant immuno-
therapy for NSCLC have unique presentations of symptoms which
can be mistaken for disease progression. The interpretation of imag-
ing of the thorax such as CT or PET/CT from these symptoms can be
complicated in patients treated with immune checkpoint inhibitors
therapy after radiation with acute viral infectious respiratory diseases
such as influenza. The noted appearance of new lung abnormalities
in patients treated with chemo-radiotherapy and immunotherapy




raises the concern of disease progression or pulmonary toxicity from
treatment. Clinicians should be aware of these potential pulmonary
immune-related adverse events or pseudoprogression, and a multi-
disciplinary team must be utilized to ensure appropriate treatment
and evaluation of these complex patients.
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Introduction

Immunotherapy has become part of the standard of care in
the treatment of metastatic and locally advanced non-small cell
lung cancer (NSCLC). The PACIFIC trial established durvalumab,
an Immune Checkpoint Inhibitor (ICl), after chemoradiotherapy
as the preferred agent in advanced-stage non-metastatic NSCLC,
showing superior survival in the treatment group and a higher
reported incidence of pneumonitis related to immunotherapy
and radiation in both the control and treatment groups over
previously reported studies [1-3]. Pulmonary-related toxicity af-
ter definitive chemoradiotherapy can be difficult to distinguish
from disease progression, especially in the setting of additional
immunotherapy after radiation. Though several reports have
described a sarcoidlike granulomatous reaction in response
to ICI therapy, there are currently few reports describing mul-
tiple pulmonary immune-related adverse events (irAE) within a
single individual. We report a unique case of NSCLC with three
distinctive pulmonary toxicities that mimic disease progression,
highlighting the diagnostic challenges of pulmonary toxicities in
stage Il NSCLC.

Case presentation

A 61l-year-old male was diagnosed with stage A
(cT4pN2cMO) lung adenocarcinoma of the right upper lobe in
January 2019 by positive biopsy of a station 4R lymph node
on endoscopic bronchial ultrasound, and underwent concur-
rent chemoradiation which he completed without significant
toxicity or course complication. His most recent staging CT
chest scan showed disease in remission while on consolida-
tive durvalumab (Figure 1A). He was undergoing consolidative
durvalumab immunotherapy (in his sixth month of a one year
planned treatment) when he presented with a 2—3-day history
of fever, shortness of breath, generalized body aches, and dry
cough. In the emergency department, the patient showed no
distress with vitals of normal oxygen saturation of 95% on room
air, heart rate of 109, respiratory rate of 18, temperature of 36.7
Celsius (98.0 Fahrenheit), and blood pressure of 134/84. A phys-
ical examination showed wheezing throughout all lung fields,
most prominently in the upper right. The rest of the physical
examination was normal. Chest x-ray showed a suprahilar mass
in the right upper lobe with patchy opacification. CT chest with
angiography and pulmonary embolism protocol showed a sig-
nificant enlargement of the lymph nodes of the bilateral axillae,
the mediastinum, and the left hilum. Additionally it showed a
new large mass-like opacity in the partially collapsed right up-
per lobe, extensive consolidation throughout the peripheral
right lung, tree-in-bud opacity throughout the right middle and
right lower lobes, and evidence of radiation recall pneumoni-
tis in the right upper lobe. These findings were concerning for
active progressive malignancy and post obstructive pneumo-

nia (Figure 1B). Complete blood count (CBC) with differential
showed a white blood cell (WBC) count of 4.4 x 10° cells/L, He-
moglobin 12.3 g/dL (L), and Platelet 336 X 10° cells/L. Complete
metabolic profile showed an Acute Kidney Injury (AKI), Creati-
nine 1.37 mg/dL (H), compared to his baseline 1.01 mg/dL. Due
to patient complaints of myalgia, fever, and shortness of breath,
he was evaluated for influenza A/B with PCR.

The patient completed concurrent chemotherapy with cis-
platin and pemetrexed and radiation of 6000 cGy in 30 frac-
tions to the right upper lobe, mediastinum and right paratra-
cheal lymph node chain approximately nine months prior to
presentation (Figure 2). In contrast to the favorable response
seen on his last CT chest imaging one month prior to presenta-
tion, current imaging showed significant interval enlargement
of multiple lymph nodes treated in the radiation field and new
enlarging lymph nodes outside the radiation field in the axilla
(Figure 1B). The results of the patient’s influenza PCR returned
positive for Influenza A and negative for Influenza B. While ad-
mitted to the hospital, he was started on oseltamivir, nasal can-
nula oxygen, intravenous fluids, and levofloxacin for potential
bacterial superimposed infection of the right middle and lower
lobes. PET-CT showed new, diffusely increased, intense hyper-
metabolic activity throughout the right upper lobe, mediasti-
num, neck, axilla, abdomen, pelvis, spleen, and bone marrow
with the concern of cancer progression (Figures 1C and 1D).
The patient underwent bronchoscopy where biopsies and as-
piration of the right upper lobe, station 4R and 7 lymph nodes
were done. Pathology of the right upper lobe biopsy showed
fragments of bronchial epithelium with rare atypical cells pres-
ent. Pathology of the station 7 lymph node showed small non-
necrotizing granulomas, and station 4R showed rare atypical
cells, consistent with squamous metaplasia.

The patient clinically improved after discharge and the deci-
sion was made to hold durvalumab therapy. He continued to
be on observation, and a repeat imaging showed a reduction
in the size of mediastinal lymphadenopathy. However, the pa-
tient was found to have interval development of ground-glass
opacities (GGOs) in the bibasilar aspect of the lungs on this
follow-up CT imaging of chest, representing pneumonitis. The
patient was initiated on high-dose prednisone for treatment
of immune-related pneumonitis and continued to follow up
in clinic. His symptoms continued to improve with interval im-
provement seen on serial imaging in the right upper lobe soft
tissue changes within the field of prior radiation, in addition to
improvement in the mediastinal and hilar lymphadenopathy
(Figure 1E). This was evaluated further with more improvement
in his symptoms and the findings on his most recent CT chest
imaging (Figure 1F).
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Figure 1: (A) Patient CT chest in remission on maintenance immune checkpoint inhibitor. (B) A new large right upper lobe consolidation
with CT with contrast. (C) PET demonstrating uptake in the consolidation and lymphadenopathy in keeping sarcoidosis pattern, bilateral
hilar, subcarinal and paratracheal distribution. (D) PET-CT demonstrating uptake in the consolidation and lymphadenopathy in keeping
sarcoidosis pattern, bilateral hilar, subcarinal and paratracheal distribution. E) Chest imaging showing interval improvement with initiation
of steroids. (F) Chest imaging showing improvement with continuation of improvement on steroids months later.

| Figure 2: Prior radiation planning of the patient, including prior volumes and isodose lines.

Discussion

The noted appearance of new lung abnormalities in patients
treated with chemoradiotherapy and immunotherapy raises
the concern of disease progression, pulmonary irAE, radiation
recall, or infection. Pulmonary irAE are common, occurring in
3-5% of patients based on large meta-analysis of randomized
trials and retrospective studies, and have a variety of clinical
presentations [3]. Real-world data show a higher incidence
of immune-related pulmonary toxicity of 19% in some series,
which can be in line with the increased use of immunotherapy
to treat NSCLC in different stages and better understand of the
clinical and radiographic characteristics [4,5]. Pneumonitis can
range from subclinical to severe and life-threatening. Therefore,
clinical suspicion, early detection, and prompt treatment are of
vital importance. However, imaging findings can be misleading
and easily often confused with pseudo-progression.

Our case shows that with the use of immunotherapies, the
ability to characterize irAE by imaging alone is difficult due to
imaging differential including other causes such as infections,
inflammation or disease progression. Our patient developed
multiple pulmonary irAE. Despite having normal CT scans a
month before presentation, his scans showed interval enlarge-
ment of the main tumor site, enlarging mediastinal and hilar
lymphadenopathy, and evidence of radiation recall pneumoni-
tis. Biopsy for evaluation of new lesions developing on immu-
notherapy helped guide the diagnosis of sarcoidosis as an irAE.
His biopsy showed non-necrotizing granulomas in the subcari-
nal lymph node on his most recent bronchoscopy. Sarcoidlike
granulomatous reactions have been reported in melanoma and

NSCLC patients undergoing immunotherapy with both PDL-1
and CTLA-4 inhibitor [5-7]. Asymptomatic in most cases, it can
be mistaken for disease recurrence or progression that can af-
fect patient management. Functional imaging like PET-CT scan
has a limited role in solving this dilemma, with limitations in
distinguishing sarcoidosis from pseudo-progression or disease
recurrence. To guide the decision making, a biopsy of new le-
sions developing on immunotherapy should be considered [8].

Another finding in our patient scans is immunotherapy-
related radiation recall. Radiation recall pneumonitis (RRP) is
a known but poorly understood phenomenon involving prior
radiated tissues responding with inflammation 6-9 months
post radiation within the radiation field when exposed to a sys-
temic pharmacological agent. One hypothesis is that anti-tumor
agents trigger a remembered response in surviving cells that
had undergone prior radiation [9]. This phenomenon has been
reported in studies involving post-radiation chemotherapy or
targeted molecular agents [10,11]. However, radiation recall
has rarely been reported in the immunotherapy setting [12].
RRP has a common feature among patients where confluent
ground-glass opacities are located in relation to prior radiation
fields. CT chest imaging on admission to the hospital showed
right upper lobe mass-like consolidation corresponding to the
PET avid regions seen in the location of the prior right upper
lobe malignancy, consistent with RRP.

Lastly, our patient developed a classical grade 2, asymptom-
atic, immune-related pneumonitis with ground-glass appear-
ance in a subsequent scan outside of radiation field, along with
improvement in his mediastinal and hilar lymphadenopathy
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after holding the treatment for one month. He responded to
high-dose steroids in addition to holding his immunotherapy.
On the subsequent scan, his pneumonitis also improved. Unlike
other types of irAE that show favorable association with disease
response, pneumonitis correlates with poor prognosis, empha-
sizing the importance of appropriate and timely diagnosis and
treatment [4,13].

Conclusion

As ICI became the standard of care for patients undergoing
concurrent chemoradiotherapy for non-metastatic advanced
NSCLC, clinicians should be aware of these potential pulmonary
irAEs or pseudo-progression. The differential for these findings
is wide and not always well understood or reported. Our pa-
tient developed the classical picture of sarcoid-like granuloma-
tous reaction, immune-related pneumonitis, and RRP related to
immunotherapy. In the case of new lung lesions and findings
suggestive of disease progression, a multidisciplinary team and
additional workup, including bronchoscopy and biopsy, should
be utilized.
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