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GBSTRACT

Introduction. Immune checkpoint inhibitors (ICIs) have chan-
ged the oncologic landscape in the past few years. Alongside
impressive antitumor responses, new novel immune-related
adverse events (irAEs) have emerged; pneumonitis is an irAE
that can potentially be fatal and necessitates a proper man-
agement. No consensus exists regarding steroid treatment
duration or drug rechallenge options. Our study describes
the clinical and radiological course of melanoma patients
diagnosed with immune-related pneumonitis that has recurred
because of rechallenge attempt or despite complete treat-
ment discontinuation (unprovoked).

Materials and Methods. The study population was com-
posed of patients with metastatic melanoma who were trea-
ted with anti-programmed cell death 1 (PD-1) as monotherapy
or in combination with anti-cytotoxic T lymphocyte antigen-4
and who were diagnosed with immune-related pneumonitis.
For recurrent cases after clinical and radiological resolution,
we explored the differences from cases with no recurrence.
Results. Nineteen out of 386 (4.8%) patients treated with ICl
were diagnosed with pneumonitis. Median age was 66 years,

and 53% were male. Compared with single-agent nivolumab,
patients treated with ipilimumab-nivolumab combination pre-
sented with an earlier onset (27.5 vs. 10.3 weeks, respectively,
p =.015) and had higher grades of severity. After complete
resolution, rechallenge was attempted in seven patients; three
of them had recurrent pneumonitis. Three other patients
experienced recurrent pneumonitis despite complete discon-
tinuation of the drug (unprovoked by rechallenge). The latter
were characterized with an earlier onset of the first pneumoni-
tis compared with those who did not experience recurrence
(median, 12.4 vs. 26.4 weeks) and a shorter course of steroid
treatment at first episode (median, 5.1 vs. 10 weeks). Recur-
rent cases were generally more severe than the first episode.
Conclusion. Unprovoked recurrent pneumonitis is a new,
poorly reported entity that requires further investigation.
Our observations suggest that cases of pneumonitis that
present early in the course of immunotherapy treatment
may recur despite treatment discontinuation, thus necessi-
tating closer monitoring and a longer course of steroid
treatment. The Oncologist 2019;24:640-647

Implications for Practice: This article sheds light on a poorly described immune-related adverse event: recurrent pneumo-
nitis despite complete discontinuation of immunotherapy (unprovoked), in patients with advanced melanoma.

INTRODUCTION

Immune checkpoint inhibitors (ICIs) have revolutionized the
oncologic landscape in the past few years. Impressive antitu-
mor responses have been reported, especially in melanoma,
hematologic malignancies, and tumors with high microsatel-
lite instability, as well as in non-small cell lung cancer, renal
cell carcinoma, bladder cancer, and head and neck squamous
cell carcinoma. The anti-cytotoxic T lymphocyte antigen
(CTLA)-4 monoclonal antibody, ipilimumab, was the first

immune checkpoint inhibitor approved by the U.S. Food
and Drug Administration (FDA) for the treatment of meta-
static melanoma [1, 2]. Not long after, agents that block the
programmed cell death (PD)-1 protein (pembrolizumab and
nivolumab) [3-5] and the PD-ligand-1 protein (atezolizumab,
durvalumab, and avelumab) were also approved by the FDA
for various cancer indications after showing efficacy and safety
profiles superior to standard therapy [6-8]. A combination of
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ipilimumab and nivolumab was approved for the treatment
of both metastatic melanoma and renal cell carcinoma (RCC),
demonstrating improved response rate, progression free sur-
vival [9-11], and, for RCC, also overall survival over standard
of care treatment [12].

ICls are associated with a unique profile of adverse events,
called immune-related adverse events (irAEs). irAEs can affect
a wide spectrum of organ systems, often several organs simul-
taneously. Immune-mediated pneumonitis is an inflammatory
insult to lung parenchyma [13—19] that may lead to a perma-
nent treatment discontinuation and was documented as a
cause of treatment-related death [20-23]. It is an uncommon
adverse event, with an incidence of 1%—4% in patients treated
with single-agent anti-PD-1 [11, 22] and higher with dual
checkpoint blockade (anti-PD-1 and anti-CTLA-4), reaching up
to 10.6%. A pooled analysis on selected immune-related
adverse events (AEs) in ipilimumab-nivolumab-treated patients
with melanoma reports a pneumonitis incidence of 6.9% all
grade and 1.3% grade 3-4, resulting in permanent treatment
discontinuation in 2.2% of patients [24].

The onset of pneumonitis during the course of treatment
depends on the regimen; it typically develops 2.8 months fol-
lowing single-agent anti-PD-1 administration, and earlier with
ipilimumab-nivolumab combination at 9.4 weeks (range,
3.7-20.6) [24]. The clinical presentation is variable. Most cases
present no symptoms and the diagnosis is radiological (grade 1).
Some present mild to moderate symptoms such as dyspnea,
cough, and chest pain and are treated with oral corticoste-
roids in an outpatient setting (grade 2), whereas others
require hospitalization, intraveneous (IV) corticosteroids, and
other immune-modulators (grades 3—4) [25-28].

The optimal immunosuppressive choice, doses, and dura-
tion have not been fully studied. Usually, corticosteroids are
continued until complete symptom resolution, with a slow
tapering down over at least 4 weeks in order to prevent pneu-
monitis flare-up. Furthermore, there is no consensus regarding
treatment rechallenges. There have been reports of recurrent
pneumonitis in patients in whom drug rechallenge was
attempted after symptoms had resolved and corticosteroid
treatment was concluded [29]. Those recurrent cases were of
a higher grade of severity, yet were still manageable with a
longer course of corticosteroid treatment. There is even less
data in the literature on cases of recurrent pneumonitis
despite complete discontinuation of immunotherapy and
proper corticosteroid treatment duration (unprovoked recur-
rent pneumonitis).

The aim of this study was to evaluate the clinical and
radiological characteristics of metastatic melanoma patients
experiencing recurrent immune-related pneumonitis, whether
provoked by treatment rechallenge, or unprovoked.

SuBJECcTS, MATERIALS, AND METHODS

Patients

The study population was composed of patients with metastatic
melanoma who were treated with anti-PD-1 as monotherapy
or in combination with anti-CTLA-4 at the Ella Lemelbaum
Institute for Immuno-Oncology between May 2013 and August
2017 and had a recorded diagnosis of pneumonitis related to
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immunotherapy. The diagnosis of immune-related pneumoni-
tis was based on typical clinical features and on new typical
imaging changes such as ground glass opacities in chest com-
puted tomography (CT) scan. Some patients were diagnosed
based only on new typical radiologic changes, without respira-
tory symptoms. None of the patients presented with fever
>38.3°C or productive cough, suggestive of pneumonia.
Because all cases had complete resolution after steroid
treatment, there was no need to further rule out infectious
causes or to perform invasive procedures such as broncho-
alveolar lavage of lung biopsy [27, 28]. Clinical severity
of pneumonitis was classified according to the common
terminology criteria for adverse events (CTCAE) version
4.03. For each patient, the following data were collected:
demographics, current and past treatment regimens and
exposure, nonpneumonitis irAE (the affected system and
its grade of severity), and tumor response to treatment
according to routine radiologic evaluations; clinical fea-
tures of pneumonitis collected and analyzed were time of
onset, predominating symptoms, severity, treatment, and
outcomes (clinical and radiologic). Recurrent pneumonitis
was defined as an additional episode of pneumonitis, after
the previous one had a complete clinical and radiological
resolution. Recurrent pneumonitis cases were further sub-
categorized as either provoked by treatment renewal or
unprovoked.

Imaging

A radiological review of all serial CT scans of patients with
pneumonitis was performed by an experienced chest radiolo-
gist, blinded to the clinical data. Scans prior to the diagnosis
of pneumonitis, at diagnosis, and all subsequent scans were
evaluated. Description of the radiologic characteristics was
done using classification methods previously published [30].
Briefly, this method included the dominant radiographic pat-
tern, distribution and topography of parenchymal damage,
and a severity assessment according to the involved lung vol-
ume (mild <25%, moderate 25%—-50%, severe >50%). Cases
of recurrent pneumonitis were similarly described. Patterns
and severity of recurrent events were compared with the
first event.

Statistical Analysis

Descriptive statistics were used to describe patient charac-
teristics and clinical as well as radiological features of their
pneumonitis. For quantitative variables, we utilized median
values and their relative ranges, especially in cases with
right skewed distribution. For nominal variables we utilized
frequencies. Differences among quantitative variables were
evaluated using the nonparametric Mann-Whitney U test
because of small sample sizes. For similar reasons, the Fish-
er’s exact test was used to evaluate differences among cat-
egorical variables. Statistical significance was defined as
p < .05 level, and all tests were two-sided.

Ethics

This single-center, retrospective medical records study was
approved by the Institutional Review Board of the Sheba
Medical Center (4387-17-SMC).
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Table 1. Patient and treatment characteristics

Table 1. (continued)

All patients (n = 19), n (%) All patients (n = 19), n (%)
Male 10 (53) PR 4 (21)
Median age (range), yr 66 (45-85) SD 4 (21)
Present/past smoker PD 2 (11)
Yes 1 (5) NA 1(5)
No 18 (95) Abbreviations: CR, complete response; Ipi-nivo; ipilimumab and
B line | di nivolumab combination; irAE, immune-related adverse event; LDH,
aseline lung disease lactate dehydrogenase; NA, not applicable; PD, progressive disease;
No 18 (95) PR, partial response; PS, performance status; SD, stable disease;
Asthma 1(5) ULN, upper limit of normal.
Melanoma subtype Table 2. Clinical characteristics of pneumonitis according to
Superficial spreading/nodular 12 (63) treatment
Acral 3 (16) Anti PD-1 Ipi-nivo
Uveal 1(5) (n = 14), (n=35),
Characteristics n (%) n (%) p value
Mucosal 1(5) -
) Onset, median 27.5(6.0-123.7) 10.3 (3.1-14.0) .01
Unknown primary 2 (10) (range), wk
Stage Most severe .36°
1nc 1(5) presenting
t
IV M1a 6 (32) symptom
None 5 (36) 2 (40)
IV M1b 2 (11)
Cough 4 (29) 0 (0)
IV M1c 10 (53)
Shortness of 5 (36) 1(20)
PS breath
0 16 (84) Hypoxia 0(0) 2 (40)
1-2 3 (16) Grade 27°
LDH G1-2 12 (86) 3 (60)
Normal 11 (58) G3-4 2 (14) 2 (40)
>ULN 5(26) Steroid treatment 8.0 (3.4-26)  13.6 (3.6-25.9) .49°
Unknown 3 (16) duration, median
BRAF V600 (range), wk
Permanent 1.00°
Mutant 4(21) treatment
Wild-type 12 (63) discontinuation
d/t pneumonitis
Unknown 3 (16)
" Yes 9 (64) 3 (60)
Agent that caused pneumonitis
) No 5 (36) 2 (40)
Pembrolizumab 10 (53) b
. Recurrent .40
Nivolumab 4 (21) pneumonitis
Ipi-nivo 5 (26) Unprovoked 3 (33) 0 (0)
Line of treatment Provoked 1(20) 2 (100)
1st line 12 (63) Calculated with the Mann-Whitney test.
2nd line 6 (32) PCalculated with the Fisher exact test.
. Abbreviations: d/t, due to; Ipi-nivo, ipilimumab and nivolumab combina-
3rd line 1(5) tion; PD-1, programmed cell death.
Toxicity
G1-2 13 (68) RESULTS
G3-4 6 (31)
Additional organ classes involved with irAEs General Clinical Features
0 (only pneumonitis) 6 (32) We identified 386 patients with metastatic melanoma who
yP were treated with ICls, of whom 336 patients (87.2%) were
1 10 (53) treated with monotherapy anti-PD-1 mAb, and 50 patients
2 or more 3 (16) (12.7%) were treated with the combination ipilimumab-nivo-
Best response lumab. Nineteen patients (4.8%) developed immune-related
CR 7(37) pneumonitis; of these, 14 were treated with a single-agent
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(continued)

anti-PD-1 mAb (4 with nivolumab and 10 with pembrolizu-
mab), and 5 received the combination ipilimumab-nivolumab.
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Figure 1. Computed tomography (CT) scans at the level of the right pulmonary vein of a 70-year-old patient with unprovoked
recurrent pneumonitis after nivolumab treatment. (A): At the time of clinical symptoms of grade 2 pneumonitis, 22 weeks after
treatment initiation, nodular opacities with a ring of soft tissue and clear center (the reversed halo sign) appeared, an imaging
finding that is typical for cryptogenic organizing pneumonia (arrow). This was classified as mild changes, affecting less than 25%
of lung parenchyma. Curved arrow points at radiation changes from axillary radiotherapy delivered 20 years earlier. (B): A CT scan
at the same level 5 weeks after (A) following steroid therapy shows resolution of the pulmonary opacities. Clinical symptoms of
pneumonitis resolved and thus steroids were discontinued. (C): A CT scan performed 8 weeks following (B), with recurrence of
pneumonitis symptoms, now grade 3, shows extensive consolidations, some in the reversed halo pattern (arrow) and others in a
peribronchial distribution (arrowhead), both typical imaging findings in cryptogenic organizing pneumonia. This was classified as
severe changes, affecting more than 50% of the lung parenchyma. (D): A CT scan performed 14 weeks following (C), after

14 weeks of steroid treatment, shows resolution of the pulmonary opacities. Clinical symptoms resolved as well.

This reflects an incidence rate of 4.1% and 10% for mono-
therapy and combination therapy, respectively. No specific
risk factor was identified, because 94.7% of the study popu-
lation did not have an underlying lung condition, and only
one patient was a past smoker. Among the patients who
developed pneumonitis, in 12 (63%) it occurred during first-
line treatment, in 6 (31.6%) it occurred during second-line
treatment, and in one patient, during third-line of treat-
ment. Seven of the 19 patients (37%) developed pneumoni-
tis as their sole AE, whereas 12 (63%) patients had at least
one additional irAE: rash (4), vitiligo (4), psoriasis (2), hepa-
titis (2), nephritis (2), colitis (1), arthritis (1), thyroiditis (1),
parotitis (1), or diabetes (1). Most of the pneumonitis cases
(69%, 13 patients) were of grade 1-2. The overall response
rate to immunotherapy in these patients was 58%, with dis-
ease control rate of 79%. For further basic clinical character-
istics, treatment, and outcomes see Table 1.

Clinical Features of Pneumonitis

Median onset of pneumonitis for all 19 patients was at
18.1 weeks. In patients treated with anti-PD-1 monotherapy,
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the onset was after a median of 27.5 weeks of treatment,
with no significant difference in onset between nivolumab
(26.5 weeks) and pembrolizumab (27.5 weeks). However, the
onset was significantly earlier in patients treated with the
combination ipilimumab-nivolumab (10.3 weeks, p = .015).
The diagnosis of pneumonitis was exclusively radiological in
7 asymptomatic patients (37%) whereas 10 patients (53%)
presented with mild to moderate symptoms such as cough
and shortness of breath. Two patients (10.5%) presented
with severe hypoxemic pneumonitis.

In addition to treatment discontinuation, 14 patients
(73.6%) were also treated with corticosteroids until clinical
and radiological resolution; 12 were treated orally—9 patients
at the dose of 1 mg/kg and 5 at the dose of 0.5 mg/kg; the
2 patients with severe pneumonitis were hospitalized for IV
corticosteroids. Median time on corticosteroid treatment was
6 weeks for patients treated with anti-PD-1 and 13.6 weeks
for patients treated with ipilimumab-nivolumab combination
(b = .49). Three patients in the ipilimumab-nivolumab group
could not taper down treatment: two because of spinal cord
compression caused by overt and ultimately fatal disease

AlphaMed Press 2019
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Table 3. Radiological characteristics

Anti PD-1 Ipi-nivo No recurrent Recurrent unprovoked

Characteristic (n = 14) (n=05) pneumonitis (n = 13) pneumonitis (n = 3)
Dominant radiologic pattern

COP-like? 2 (14) 0 (0) 1(8) 1(33)

DAD-like® 8 (57) 4 (80) 9 (69) 1(33)

COP + DAD 2 (14) 0 (0) 1 (8) 1(33)

Perilymphatic patern 1(7) 0 (0) 1(8) 0 (0)

HP-like® 0 (0) 1 (20) 0 (0) 0 (0)

No suggestive pattern 1(7) 0 (0) 1(8) 0 (0)
Topography

Peripheral 0 (0) 0 (0) 0 (0) 0 (0)

Central 0 (0) 1 (20) 1(8) 0 (0)

Diffuse 13 (93) 4 (80) 11 (85) 3 (100)
Lobes involved

Upper 0 (0) 0 (0) 0 (0) 0 (0)

Lower 2 (14) 0 (0) 1(8) 1(33)

Both 11 (79) 5 (100) 11 (85) 2 (67)
Severity

Mild 2 (14) 1 (20) 1(8) 1(33)

Moderate 4 (29) 1(20) 5 (38) 0 (0)

Severe 7 (50) 3 (60) 6 (46) 2 (67)
Follow-up

Improvement/resolution 13 (93) 5 (100) 12 (92) 3 (100)

Worsening 0 (0) 0 (0) 0 (0) 0 (0)

Unknown 1(7) 0 (0) 1(8) 0 (0)

2COP-like pattern consists of peribronchial or peripheral consolidation and/or the reversed halo sign.

PDAD-like pattern consisted of diffuse ground glass or consolidative opacities.

°HP-pattern consisted of too numerous to count tiny centrilobular ground glass nodules with an upper lobe predominance.

Severity Classification. According to lung volume involved: mild <25%, moderate 25%—50%, severe >50%.

Abbreviations: COP, cryptogenic organizing pneumonia; DAD, diffuse alveolar damage or diffuse airspace disease; HP, hypersensitivity pneumo-
nitis; Ipi-nivo, ipilimumab and nivolumab combination; PD-1, programmed cell death 1.

progression, and one because of respiratory exacerbations;
this patients has remained asymptomatic on 2.5 mg of pred-
nisolone for the past two years. None of the patients required
other immunomodulators or further evaluation of other etiol-
ogies with invasive procedures. For further basic clinical details
of pneumonitis, see Table 2. The severity of the pneumonitis,
expressed by CTCAE grading, did not correlate with response
to the antineoplastic treatment.

Imaging Characteristics

The most common radiologic pattern on CT was the diffuse
alveolar damage-like pattern, which consisted of diffuse
ground glass or consolidative opacities. This was seen in 57%
of patients treated with anti-PD-1 and in 80% of patients
treated with the combination ipilimumab-nivolumab. In the
majority of patients (80%—93%), the topography of lung dam-
age was diffuse rather than peripheral or central, involving
both upper and lower lobes. Fifty three percent of patients
had CT finding defined as severe according to the radiologic
classification of severity. Radiologic improvement or com-
plete resolution of pneumonitis was verified in subsequent
scans in 18 (95%) patients (an example in Fig. 1). Postpneu-
monitis follow-up scans were not available for one patient
(5%), yet a clinical improvement was documented in his

© AlphaMed Press 2019

medical records. Full radiologic characteristics are detailed in
Table 3.

Three out of the 19 patients with pneumonitis had radio-
therapy to axillary nodes several months prior to the diagnosis
of pneumonitis (specifically 6, 8, and 18 months); all three
were treated with 48Gy in 20 fractions of 2.4Gy each; how-
ever, only a small portion of the lung was included within the
radiation field—calculated V20 values were 9%, 18%, and 25%.

In all three cases, postradiation changes were noticed on
CT scans and were limited to radiation fields, whereas the
radiological diagnosis of immune-related pneumonitis was
multifocal, involving also nonirradiated lung volumes. The
temporal relation to immunotherapy fits the diagnosis of
immunotherapy induced pneumonitis, although the patho-
genetic contribution of a recall radiation-induced pneumoni-
tis, although extremely rare, cannot be fully excluded.

Recurrence of Pneumonitis

All 19 patients diagnosed with pneumonitis had completely
recovered with complete clinical and radiological resolution.
Rechallenge of immunotherapy was attempted in seven
patients. In six of them, rechallenge was decided by the treat-
ing physician, based on clear clinical benefit from immunother-
apy and only mild to moderate grade pneumonitis. One

Oncologist
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Table 4. Clinical characteristics of patients with or without
recurrent pneumonitis

Recurrent
unprovoked
pneumonitis
(n=3),n (%)

No recurrent
pneumonitis

Characteristics (n=13), n (%)

Treatment
Anti-PD-1 10 (77) 3 (100)
Ipi-nivo 3 (23) 0 (0)
BRAF V6% mutant 1(8) 1(33)

Onset of first
event (median,
range), wk®

26.4 (3.6-123.7) 12.4 (12.3-22.1)

Additional organ
classes involved

with irAEs
0 (only 4 (31) 1(33)
pneumonitis)
1 or more 9 (69) 2 (67)
Grade of first
event
G1 5 (38) 1(33)
G2 7 (54) 1(33)
G3 0 (0) 1(33)
G4 1(8) 0 (0)
Grade of
recurrent event
G1 n/a 0(0)
G2 n/a 1(33)
G3 n/a 2 (67)
Duration of steroid 10.0 (4.6-26) 5.1 (5.1-8)
treatment
at first event,
median (range), wk
Disease control
Yes 12 (92) 2 (67)
No 1(8) 1(33)

°p = .08.

Disease control cases with no progression of disease.
Abbreviations: Ipi-nivo, ipilimumab and nivolumab combination;
irAE, immune-related adverse event; n/a, not applicable; PD-1, pro-
grammed cell death 1.

patient achieved a near-complete response, three experienced
partial response, and two experienced disease stabilization. In
the seventh patient, the decision to rechallenge despite grade
4 pneumonitis was made by a multidisciplinary team because
of high disease burden with no other therapeutic option.

After a median follow-up of 14 months (18.8 for anti-PD-1,
and 7 for combination) six patients (31.6%) experienced
recurrence of pneumonitis. In three patients (15.8%), the
recurrence was attributed to the reintroduction of immuno-
therapy (one patient with pembrolizumab, one with nivolu-
mab, and one with combination ipilimumab-nivolumab),
and in the other three patients (15.8%), the pneumonitis
recurred despite complete discontinuation of immunother-
apy (unprovoked). Of the three patients with previous
radiation to the axilla, one had developed recurrent pneu-
monitis, contralateral to the irradiated axilla, which we
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attribute to the reintroduction of pembrolizumab. The sever-
ity of the recurrent pneumonitis was generally higher than
in the first event, with two patients experiencing grade
3 and one experiencing grade 5. All recurrent episodes of
pneumonitis were treated with corticosteroids; four patients
were treated with oral corticosteroids and two required hos-
pitalization and IV steroids, one of whom was hospitalized
with severe respiratory distress secondary to reintroduction
of nivolumab, which was fatal. This patient suffered from
high disease burden, and his first event of pneumonitis was
also severe (grade 4). The remaining five patients had com-
plete resolution of pneumonitis and did not require other
immunomodulators. One patient, however, experienced
a second unprovoked recurrence of pneumonitis, 2 months
after completion of prednisone treatment. This second recur-
rence was treated with IV steroids with a slower tapering
down, resulting once again in complete resolution.

In terms of imaging characteristics, all recurrent cases
presented with worsening of the same radiographic pattern
of the first event. No specific imaging pattern distinguished
the recurrent cases from the nonrecurrent ones (Table 3).

The subset of patients who experienced unprovoked recur-
rent pneumonitis (3 patients) was further characterized (see
Table 4): in all three, the first event of pneumonitis was related
to monotherapy anti-PD-1 and occurred relatively early, at
12.4 weeks, whereas in the 13 patients who did not develop a
second pneumonitis, the first event tended to present later, at
a median of 26.4 weeks (p = .08). The duration of steroid
treatment in the first event was shorter in that group (median
5.1 weeks), whereas the patients who did not experience recur-
rence were treated for a longer period (median 10 weeks).
There were no differences in the number of additional organ
classes affected by immune-related adverse events between
the two groups, and the severity of the first event of pneu-
monitis did not seem to correlate with the probability
of developing an unprovoked recurrent event. The three
patients developed the unprovoked pneumonitis at a median
of 9.6 weeks after completion of steroid weaning, with a
higher severity compared with the first event. See Figure 2
for individual patient depiction of onset of pneumonitis and
recurrences. Among those three cases, tumor responses to
antineoplastic therapy were as follows: one of the patients
was treated with nivolumab, and after 23 weeks treatment
was permanently interrupted because of pneumonitis. She
achieved a complete response and is still in remission as of
the writing of this paper (27 months) with no active treat-
ments; the second patient was treated with nivolumab for
16 weeks, which was also permanently interrupted for pneu-
monitis. This patient also achieved a complete response, still
maintained (30 months) with no active treatments; the third
patient was treated with pembrolizumab and experienced pro-
gressive disease after 12 weeks of treatment. He then achieved
a longstanding near-complete response for 24 months on
BRAF and MEK inhibitors.

Discussion

This report describes six patients who experienced recur-
rent pneumonitis after complete resolution of initial pneu-
monitis; three of them were unprovoked and occurred in
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Figure 2. Clinical courses: swimmers plot. Individual clinical courses of patients with pneumonitis, from initiation of treatment that
provoked pneumonitis, to last follow-up or death. In most patients there is sufficient follow-up time that minimizes the possibility

of the occurrence of successive pneumonitis flare.

Abbreviations: Ipi + Nivo, ipilimumab and nivolumab combination; PD-1, programmed cell death 1.

the absence of immunotherapy rechallenge. Here we detail
the clinical and imaging course of this entity.

All three patients were initially treated with anti-PD-1.
Compared with those who had not experienced recurrent
pneumonitis, their first episode of pneumonitis tended to
occur earlier in the course of treatment (12.4 vs. 26.4 weeks).
We did not find any predictors for pneumonitis recurrence;
the severity of clinical pneumonitis and the nonpneumonitis
irAE, as well as the imaging pattern of pneumonitis, was simi-
lar in both patient groups: those with and those without
recurrent pneumonitis. The median duration of corticoste-
roid treatment was numerically shorter (5.1 vs. 10 weeks) in
patients with pneumonitis recurrence, but this difference
was not statistically significant. The true incidence for devel-
oping recurrent pneumonitis was not assessed in our study,
as some of the patients died shortly after their initial pneu-
monitis or had a short follow-up. However, the majority of
our cohort had long-term close clinical and imaging follow-
up (Fig. 2).

All three patients with unprovoked recurrences were
successfully retreated with steroids, yet one experienced a
second recurrence 2 months after completion of predni-
sone treatment. This second recurrence was treated with
IV steroids with a slower tapering down, resulting once
again in complete resolution.

Nishino et al. reported on two similar cases: one case of
a lung cancer patient treated with anti-PD-1 and diagnosed
with pneumonitis at week 15 [31]. After a total of 8 weeks
on corticosteroids treatment, resolution was documented,
but within 4 weeks of steroid treatment cessation the patient
experienced a recurrent pneumonitis in the absence of drug
rechallenge. As in our cohort, radiographic changes were similar

© AlphaMed Press 2019

to those seen in the first event. The second case [30] is of a
patient with lymphoma who developed pneumonitis on
combination ipilimumab-nivolumab and, on rechallenge, with
nivolumab monotherapy developed a recurrent episode after
two doses. He was treated with a 2 month course of predni-
sone with subsequent improvement, yet 1 month after, the
patient again developed pneumonitis, this time unprovoked
by nivolumab retreatment. He was treated with prednisone
for 2.7 months, but 2 weeks after completion of prednisone
taper, he experienced a third flare, which this time responded
to a longer course of steroid treatment.

This unique event of “pneumonitis flare” can be theoreti-
cally related to two combined factors—the host and the
insulting agent. The first represents a particularly susceptible
lung parenchyma, supported by an earlier occurrence of first
event of pneumonitis. However, we did not observe any par-
ticular respiratory risk factor or tendency to a higher severity
grade of pneumonitis. We also did not observe a higher
extent of involvement of other organ systems with immune-
related adverse events. A higher parenchymal vulnerability
to insults is, nevertheless, found in patients with lung cancer
who seem to experience more severe cases of pneumonitis
at an earlier presentation, compared with patients with mel-
anoma [13]. It remains to be investigated whether patients
with lung cancer experience more recurrent events of pneu-
monitis caused by preexisting smoking-related lung damage
as compared with patients with no such susceptibility. The
second factor is the long half-life of anti-PD-1 agents (27 days
for nivolumab, 27 days for pembrolizumab), which, com-
bined with the particular vulnerability of certain patients to
immunotherapy, implies the need for a longer course of ste-
roid treatment in order to prevent a flare-up.
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CONCLUSION

Because of the small number of our cohort, it would be dif-
ficult to identify specific predictive factors for immune-
related pneumonitis recurrences in the absence of drug
reintroduction, yet we believe that cases of pneumonitis
who present early in the course of immunotherapy treat-
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Gal Markel

ment are at higher risk of pneumonitis recurrence. There-
fore, in these cases, a longer course of steroid treatment

with a slower tapering down should be considered. Finally,
a careful follow-up with a high index of suspicion for respi-
ratory and constitutive symptoms or imaging changes is
warranted, not only in patients with drug rechallenge but
also in patients who do not undergo a rechallenge attempt.
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