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ABSTRACT

Immunotherapy has changed the field of oncology around the
world with the approval of immune checkpoint inhibitors for a
numberof tumor types over the last 5 years. However, immune-

mediated adverse events can be challenging and difficult to
treat, with one of the most dire consequences being immune-
mediatedpneumonitis.TheOncologist2019;24:730–734

KEY POINTS

• Rapid intervention and aggressive management for grade 3 or greater pneumonitis
• Slow taper of steroids and also recommend pneumocystis carinii pneumonia prophylaxis
• Monitor carefully for a pneumonitis flare with steroid taper, which can occur in the absence of resuming anti-

programmed cell death protein 1 (PD-1) [1], and do not resume anti-PD-1 therapy until completely off steroids and
no clinical or radiologic evidence of recurrence

• Consider observation without anti-PD-1 resumption—in this case, durable response was maintained even without
resuming anti-PD-1 therapy.

PATIENT STORY

The patient is a 76-year-old woman and former smoker and
was diagnosed with metastatic poorly differentiated lung ade-
nocarcinoma to the brain. At time of diagnosis, a left frontal
brain metastatic lesion and a 4.2-cm left upper lobe (LUL) mass
were found; she underwent Gamma Knife (Elekta; Stockholm,
Sweden) radiation to both the brain lesion and the LUL mass,
followed by carboplatin and pemetrexed chemotherapy.
Follow-up scan showed progression of LUL mass, and nivolu-
mab was started. After her third dose, she reported worsen-
ing shortness of breath and an oxygen saturation of 82%. A
computed tomography (CT) chest revealed findings consistent
with immune checkpoint inhibitor (ICI)-related pneumonitis
(Fig. 1, pretreatment and Fig. 2, postnivolumab). Radiographi-
cally, there was noted to be extensive airspace consolidation
and interlobular septal thickening involving the posterior right
upper lobe, left upper lobe, and left lower lobe. Given the
symptomatic and new hypoxia, the patient was admitted to
the hospital, and she was started on intravenous methylpred-
nisolone 1 mg/kg b.i.d., leading to a rapid improvement in her
symptoms and radiographic improvement (Fig 3). Further
nivolumab was held, and 2 weeks after completing a 4-month

steroid taper, she reported a new cough, upper respiratory
symptoms, and wheezing, and home oxygen saturation mea-
surements were down to 94%, consistent with recurrent pneu-
monitis or a “pneumonitis flare” (Fig. 4). An additional two
attempts at tapering prednisone were unsuccessful, with recur-
rence of symptoms and CT findings of pneumonitis. The predni-
sone since has been maintained on prednisone 10 mg per day
without recurrence of symptoms and no disease progression.

CASE DISCUSSION

Pneumonitis is an adverse event of special interest, with fatali-
ties observed in initial phase 1 trials [1]. The challenge is
greater in patients with lung cancer given the baseline alter-
ation in lung parenchyma related to underlying thoracic malig-
nancy but preexisting chronic obstructive pulmonary disease,
chronic pulmonary infections and associated scarring, and prior
thoracic radiation therapy and associated fibrosis are also chal-
lenges. With greater experience and foreknowledge of this pos-
sible toxicity, early diagnosis and aggressive management have
greatly reduced risk. In this case, the extensive pneumonitis
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and hypoxia warranted immediate admission and intrave-
nous high-dose steroids with rapid improvement. Despite
a prolonged steroid taper, the pneumonitis recurred or
“flared,” and ultimately, the patient was not able to taper
off steroids completely.

BACKGROUND

The mechanism of immune checkpoint inhibitor pneumoni-
tis is not understood, and biopsy samples from ICI-related
pneumonitis have been mostly nonspecific with infiltration
of dendritic cells, macrophages, and lymphocytes [2, 3]. It
is postulated that the inflammatory response with anti-
CTLA-4 leading to pneumonitis involves the infiltration of
deregulated effector T cells in the interstitium of the lung
[4]. Programmed cell death ligand (PD-L) 2 may also play a
role with anti- programmed cell death protein 1 (PD-1)
antibodies as it is responsible for regulating the develop-
ment of respiratory tolerance in the lung [3, 5, 6].

PULMONARY TOXICITY: REVIEW OF PNEUMONITIS INCIDENCE
Pneumonitis is an uncommon immune-related adverse event
(irAE), but given its serious course, it has become one of par-
ticular interest. A meta-analysis by Nishino et al. reviewing

20 anti-PD-1 studies with 4,496 patients (12 melanoma, 5 non-
small cell lung cancer [NSCLC], and 3 renal cell carcinoma [RCC])
showed that the overall incidence of all-grade pneumonitis
was less with anti-PD-1 monotherapy than with combination
(2.7% and 6.6%, respectively) and even less with anti-CTLA-4
monotherapy (<1%) [7, 8]. However, overall, anti-PD-1 had a
higher incidence of any grade pneumonitis versus anti-PD-L1
antibodies [9, 10]. With regard to the anti-PD-1 antibodies,
the risk of pneumonitis was not different between nivolumab
and pembrolizumab [9]. Whether risk of pulmonary toxicity
is greater with certain malignancies has been a point of some
debate. Nishino et el. [8] reported that tumor type does play
a role in developing pneumonitis, showing a higher incidence
of all-grade pneumonitis with NSCLC and renal cell carcinoma
compared with melanoma (4.1% and 4.1%, respectively, vs.
1.6%). In contrast, other analyses showed no statistically sig-
nificant difference correlating the incidence between tumor
types and all-grade pneumonitis [9, 11, 12]. Of particular signif-
icance, pneumonitis-related deaths may be greater in patients
with NSCLC compared with other tumor types given these
patients’ preexisting comorbidities [9, 13–16]. One of the larg-
est NSCLC data sets studied was a retrospective analysis of
550 patients treated with anti-PD-1 in KEYNOTE-001 showing
the incidence of any grade, and grade 3–5 pneumonitis was

Figure 1. Pretreatment.

Figure 2. After programmed cell death protein 1 antibody
treatment.

Figure 3. On steroids.

Figure 4. Pneumonitis recurrence of steroids.
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3.8 and 3%, respectively [17]. The incidence of pneumonitis
was higher in patients with a prior history of chronic obstruc-
tive pulmonary disease or prior chest radiation therapy. In
contrast, prior smoking history and prior chemotherapy did
not impact the pneumonitis incidence. The median time
to onset of pneumonitis was 57 days with a considerable
range (4–393). The fact that this wide of a range was also
observed in additional studies underscores the constant vigi-
lance required to monitor for toxicities at any point during
the course of therapy (and even after therapy is completed)
[8, 9, 15, 18, 19]. Immune checkpoint blockade with anti-
CTLA-4 and anti-PD-1 has been shown to be a highly effec-
tive combination with U.S. Food and Drug Administration
approvals in melanoma and renal cell carcinoma. As men-
tioned above, combination immune checkpoint blockade has
been associated with increased autoimmune toxicities in gen-
eral, including pneumonitis, and needs to be monitored care-
fully [7, 8, 11, 13–15, 20, 21].

There have been reported cases of grade 3 pneumonitis
during anti-PD-1 treatment after thoracic radiotherapy, lead-
ing to the question of whether or not thoracic radiotherapy
or chemoradiotherapy could be a direct risk factor in patients
who go on to receive an ICI, as was presented in this case
review [22]. Interestingly, in the PACIFIC study of durvalumab
(anti-PD-1) versus placebo as consolidation treatment after
concurrent chemotherapy and radiation therapy for stage III
non-small cell lung cancer, rates of grade 3–4 pneumonitis
were similar in both groups (3.4% and 2.6%, respectively), as
was any grade pneumonitis (33.9% and 24.8%, respectively)
[23]. Of all the adverse events in the trial, pneumonitis, radia-
tion pneumonitis, or pneumonia was the most common toxic-
ity that led to the discontinuation of treatment [23].

Pulmonary Toxicity: Radiographic Patterns, Signs,
and Symptoms, and Management of Pneumonitis
Patients can present with either very specific classic signs of
pneumonitis to no signs at all with incidental findings on chest
CT. Although chest x-ray can be used as diagnostic workup per
the ASCO guidelines, it should be noted that chest x-rays are
not sufficiently sensitive, and there is a possibility that no new
radiographic findings will be found in patients with pneumoni-
tis [15]. For many investigators, CT chest is the preferred imag-
ing of choice. The treatment course a patient may need seems
to correlate to radiographic patterns. For example, the pattern
of an acute interstitial pneumonia (AIP), acute respiratory
distress syndrome (ARDS), and cryptogenic organizing pneu-
monia (COP) pattern usually will indicate worsening respira-
tory symptoms requiring admission. On CT scan, AIP/ARDS will
most likely present as diffuse ground glass opacities (GGO),
consolidation, and lung volume loss, and COP pattern presents
with multifocal consolidation and GGOs generally with periph-
eral distribution [24]. Nonspecific interstitial pneumonia pat-
tern and hypersensitive pneumonitis patterns usually present
with milder, low-grade symptoms that can safely be treated in
an outpatient setting [24]. These radiographic features seem
to be similar across other studies and case reports [1, 15, 16,
19, 25–27]. Of note, patients with NSCLC were more likely to
develop COP pattern pneumonitis, which can advance to a
higher grade pneumonitis requiring high-dose corticosteroid
treatment [15, 24].

A radiographic finding of sarcoid-like granulomatosis or
sarcoid-like lymphadenopathy, although rare, has been re-
ported in patients receiving both anti-CTLA-4 and anti-PD-1
[28–34]. Nishino et al. reported four cases all with very similar
radiographic findings that were consistent with sarcoid-like
granulomatosis in the absence of new or enlarging lymphade-
nopathy and that were asymptomatic clinically, which resolved
with holding ICI treatment only [32]. This unique characteristic
of a focal consolidation or “new lesion” with surrounding GGO
is of high importance to identify for patient management that
is less aggressive than treating pneumonitis.

The extremely variable imaging findings can make it chal-
lenging to diagnose, and clinicians should be alert to the typi-
cal signs and symptoms: dyspnea, cough, fever, chest pain,
wheezing, or hypoxia (significant change in SP02 defined as
≥5% drop from baseline at rest) [15, 18, 35]. Onset of hyp-
oxia has shown to be a more progressive symptom leading
to respiratory failure [18, 36]. In general, the workup for
patients with potential pneumonitis would include CT scan
imaging, pulse oximetry and, for grade 2 or higher, an infec-
tious workup [7]. Grade 1 and 2 pneumonitis can safely be
managed in the outpatient setting with discontinuation of
treatment and, depending on the extent of radiographic find-
ings, either observation or starting corticosteroids. Given the
potential rapid escalation of pneumonitis, grade 3 or higher
usually require hospital admission and intravenous (IV) corti-
costeroids [7, 15, 20]. Most symptoms begin to improve
within 2–7 days. However if this is not the case, additional
immunosuppression should be considered, such as infliximab
or mycophenolate [19]. The rationale for aggressive interven-
tion with additional immunosuppression is the risk of chronic
high-dose steroid immunosuppression. Although pneumonitis
can be life threatening, bacterial, viral, and fungal superinfec-
tion in the setting of high-dose steroids can be equally dan-
gerous. Of note, data reviewed by Brahmer et al. [7] found
that patients who receive combination immunotherapy may
be less likely to have a resolution of their irAE when com-
pared with patients who received monotherapy. Outpatient
treatment with corticosteroids is typically prednisone 1 mg/kg
daily, with follow-up imaging approximately 2–3 weeks later
to ensure radiologic improvement and subsequent slow taper
of steroids over a total period of 6 weeks. These evaluations
and timelines are variable depending on the severity of pneu-
monitis. Refractory pneumonitis or pneumonitis flare can be
a complication when trying to taper steroids requiring a close
follow-up. Our case review is an example of this scenario.

Bronchoscopy may be recommended in select cases in
which differentiation between disease progression versus
pneumonitis is required [7]. In most cases, however, the
rapidity of new radiographic findings allow distinguishing
from disease progression and delaying treatment for a bron-
choscopic assessment would not be recommended. Even
though pathology of those patients with pneumonitis may
show lymphocytes, macrophages, and dendritic cells, there is
no pathognomonic feature used to diagnose immune-related
pneumonitis [7, 15]. However, if the patient is not responding
to the current treatment, a bronchoscopy may be warranted.
Additionally, for patients receiving a prolonged course of cor-
ticosteroids, a bronchoscopy may be helpful to identify a
superimposed infection.
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There is suggestive evidence of a correlation between
pneumonitis and efficacy of treatment. In one study of
915 patients treated with immune checkpoint blockade,
43 patients developed pneumonitis and of these, 25 had a
complete response/partial response and 14 had stable dis-
ease [15], so one could speculate an association. However,
responders typically have a greater duration of exposure,
leading to bias of this data.

An academic concern of treating physicians is abrogating
treatment benefit with steroid immunosuppression. However,
this reservation is not founded, and early diagnosis and treat-
ment with corticosteroids is imperative to curtail potentially
life threatening pneumonitis. Data to date have not shown
that immunosuppression with corticosteroids administered to
treat an immune-mediated adverse event reduces the effi-
cacy of ICI treatment [20, 37].

Rechallenging patients after resolution of a grade 1 or
2 pneumonitis can be considered but may not be necessary
and should be evaluated on a case-by-case basis taking into
consideration whether the benefit outweighs the risk. Data
in a group of patients with lung cancer showed that 33% of
patients rechallenged with ICI after resolution of pneumo-
nitis were at higher risk to develop a recurrence of pneu-
monitis or a new irAE [38]. It should be noted that there
has been a clear distinction made between a pneumonitis
flare and a “pneumonitis recurrence.” A pneumonitis flare
occurs after or during a steroid taper and manifests with a
similar radiographic pattern as the initial episode as in our
case discussion, whereas a recurrent pneumonitis occurs
after an ICI treatment rechallenge [24]. Of note, for those
patients with a complete response or partial response prior
to developing an irAE, progression-free survival was similar

in the discontinued group when compared with the retreat-
ment group, suggesting it may be appropriate to observe
and consider retreatment only if disease progression subse-
quently occurs [38].

CONCLUSION

With the growing approval of immune checkpoint blockades
across many cancer types, immune-mediated toxicities are
becoming more commonplace and require a skill set distinct
from traditional chemotherapy agents and targeted therapies.
Pneumonitis continues to represent a significant patient risk,
and constant vigilance for early detection is required. Treating
physicians should monitor oxygen saturation at every visit
and have a low threshold for obtaining a CT scan to rule out
pneumonitis. Early intervention and patient and family educa-
tion are critical in the management of pneumonitis.
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Implications for Practice:
This article sheds light on a poorly described immune‐related adverse event: recurrent pneumonitis despite complete
discontinuation of immunotherapy (unprovoked), in patients with advanced melanoma.
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