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CASE REPORT

Late-onset pulmonary and cardiac toxicities 
in a patient treated with immune checkpoint 
inhibitor monotherapy

Pozdní nástup plicní a srdeční toxicity u pacienta léčeného 
checkpoint inhibitorem v monoterapii
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Summary
Background: Immune checkpoint inhibitors (ICPIs) can cause immune-related adverse events 
(irAEs) in organs throughout the body. Of the irAEs, ICPI-induced interstitial lung disease (ILD) 
is the most notable one that can be life-threatening. No less than that, ICPI-induced cardiac 
irAEs are serious ones and are recently attracting attention. IrAEs usually develop within a few 
months after the initiation of ICPI treatment, but some of them occur after a long period of time 
from the start of treatment. Case: A 60-year-old male patient with squamous cell carcinoma 
developed ICPI-induced ILD more than 2 years after the initiation of ICPI therapy. A few months 
after the ICPI-induced ILD improved, he developed heart failure, which was presumed to be 
caused by impaired cardiac ejection. Both irAEs improved without administration of corticoste-
roids. Conclusion: Although rare, these irAEs may appear even after a long period of time from 
the start of administration, and chest physicians should be careful of late-onset irAEs.
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Souhrn
Východiska: Checkpoint inhibitory (immune checkpoint inhibitors – IPI) mohou vyvolat nežá-
doucí účinky (immune-related adverse events – irAE) v orgánech celého těla. Z irAE je nejvý-
znamnější intersticiální plicní nemoc (interstitial lung disease – ILD) vyvolaná IPI, která může 
ohrožovat život. Neméně závažné jsou srdeční irAE vyvolané IPI, které v poslední době vzbu-
zují pozornost. IrAE obyvkle vznikají během několika měsíců po zahájení léčby IPI, ale ně kte ré 
z nich se vyskytují po delší době. Případ: U 60letého muže s dlaždicobuněčným karcinomem 
se vyskytla ILD vyvolaná IPI za déle než 2 roky od zahájení terapie. Několik měsíců po zlepšení 
ILD vyvolané IPI se u tohoto pacienta projevilo srdeční selhání, o kterém se předpokládalo, že 
je důsledkem narušení ejekce. Ke zlepšení obou typů irAE došlo bez podání kortikosteroidů. 
Závěr: I když jsou tyto irAE vzácné, mohou se projevit i po dlouhé dobe od zahájení léčby. Pneu-
mologové by si tudíž na irAE s pozdním nástupem měli dát pozor. 
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Introduction
Immune checkpoint inhibitors (ICPIs) 
have revolutionized the treatment of pa-
tients with advanced non-small cell lung 
cancer (NSCLC)  [1,2]. In particular, it is 
an epoch-making that the ”ratio of pa-
tients leading to cure”, which could not 
be expected with cytotoxic antitumor 
agents, has increased significantly [1,2]. 
While the long-term prognosis has be-
come promising, new issues have arisen 
regarding how long ICPI should be con-
tinuously administered and how long 
attention should be paid to the onset 
of immune-related adverse events 
(irAEs) associated with treatment  [3,4]. 
Among irAEs, ICPI-induced interstitial 
lung disease (ILD) is recognized as a se-
rious life-threatening irAE [5]. Therefore, 
most of chest physicians evaluate that 
ICPI administration should not be con-
tinued and resumed in the event of ICPI-
induced ILD. Many researchers reported 
that corticosteroid preparations should 
be administered without hesitation for 
the treatment of ICPI-induced ILD [3–5]. 
In a clinical trial of nivolumab, the first 
clinically available ICPI, the onset of ICPI-
induced ILD was 18–596  (median 201) 
days  [6]. The longest was 16  months 
and 71  weeks  [7,8], but the median 
onset of the irAE was reported to be 
< 10 weeks [7–10]. In addition to ICPI-in-
duced ILD, ICPI-induced cardiac irAEs are 
serious ones and have recently been at-

tracted attention [11]. Herein we report 
a  case with ICPI-induced ILD that de-
veloped 2.5 years after the initiation of 
ICPI monotherapy after long-term good 
disease control. A few months after the 
ICPI-induced ILD improved, the patient 
developed heart failure, which was pre-
sumed to be caused by impaired cardiac 
ejection. Our clinical experience might 
provide some suggestions for the man-
agement of patients who have a similar 
course.

Case
A 60-year-old man who had a 60 pack-
year smoking history presented with 
cough and dyspnea on exertion for sev-
eral months. He had no history of cardiac 
diseases and risk factor for these diseases. 
Physical examination was unremarkable, 
but a large mass in the right upper lobe 
of the lung with ipsilateral lymph node 
swelling were revealed in a chest CT (Fig. 
1A). The patient also had low attenua-
tion areas in both upper lobe of the lung 
(Fig. 1B). On the basis of the histopatho-
logical examination of transbrochial 
bio psy specimens, the patient was dia-
gnosed with squamous cell carcinoma. 
No driver gene was found, but 90% of 
the cancer cells were positively stained 
on immunohistochemical staining for 
programmed death-ligand 1  (PD-L1) 
using the PD-L1  IHC 22C3  (PharmDX 
Dako, Merck & Co, NJ, USA). On the pul-

monary function test, he had a  forced 
expiratory volume in 1 second (FEV1.0) 
of 1.26  L and forced vital capacity of 
3.08 L; therefore, he was dia gnosed with 
chronic obstructive pulmonary disease 
(COPD). Due to his impaired respiratory 
function, the patient received irradiation 
(2  Gy/ day, total 60  Gy). As the general 
and respiratory condition of the patient 
were improved, he received pembroli-
zumab as second-line therapy, consider-
ing high PD-L1 results. The therapeutic 
effect was evaluated to be partial re-
sponse (PR), and pembrolizumab treat-
ment at 3-week intervals was performed 
for 41courses in total. Despite the treat-
ment, regrowth in the right mediastinal 
lymph nodes was detected on CT taken 
124  weeks after the start of the treat-
ment. He received irradiation (2 Gy/ day, 
total 45  Gy) and then pembrolizumab 
again. Six weeks after the re-adminis-
tration of pembrolizumab (130  weeks 
from the initiation of the first pembroli-
zumab treatment), ground glass opaci-
ties (GGOs) appeared in both lungs, in-
cluding those outside the irradiation 
field (Fig. 2). Since it was determined 
to be ICPI-induced ILD, pembrolizumab 
was discontinued, and the patient 
was closely followed for 12 weeks and  
dys pnea of the patient gradually im-
proved. On CT at that time, GGOs disap-
peared; on the other hand, recurrence 
of lung cancer was not found. During  

Fig. 1. Chest CT scan taken at admission. A) Large mass in the right upper lobe of the lung with ipsilateral lymph node swelling.  
B) Low attenuation areas in both upper lobes of the lung.
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onset time of ICPI-induced ILD is within 
10  weeks from the start of ICPI treat-
ment [7–9]. At present, there is no clear 
definition for late onset irAE. It is not 
clear when the onset irAE should be 
late onset irAE. Therefore, there is a re-
port that early onset and late onset were 
evaluated separately at 6  weeks after 
the start of ICPI treatment [8]. The “lat-
est” onset of ICPI-induced ILD had been 
reported to be 70 weeks after the initia-
tion of ICPI treatment, as far as we could 
research [8]. The ICPI-induced ILD in our 
patient, therefore, was the latest one. 
Regarding pulmonary irAE, in addition, 
ICPI-induced ILD after completing ICPI 

not given because the patient did not 
wish. On CT taken 20  weeks after the 
discontinuation of ICPI, improvement 
of cardiac size and congestion were ob-
served. Twenty-eight weeks have passed 
since the occurrence of pulmonary irAE 
(164 weeks have passed since the start 
of lung cancer treatment), no recurrence 
has been observed, and the patient is 
fine.

Discussion
IrAE usually develops within a  few 
months after the initiation of ICPI treat-
ment [7,12–15]. As with irAE in other or-
gans, there are many reports that the 

dia gnostic workup of cardiac irAE, there 
were any changes in ECG or troponin 
level. However, one month later, the pa-
tient again complained of dyspnea and 
malaise. A  plain X-ray film showed en-
largement of the cardiac shadow (Fig. 3). 
Plasma brain natriuretic peptide (BNP) 
increased to 683.7  pg/ mL, and cardiac 
echo showed a  left ventricular ejec-
tion fraction of 17%. Administration of 
di uretics and beta blocker confirmed re-
lief of symptoms, improvement of car-
diomegaly. Three months later, BNP and 
echocardiographic ejection fraction (EF) 
improved to 369.9  ng/mL and BNP to 
24% respectively. Corticosteroids were 

Fig. 2. Chest CT scan taken at 6 weeks after the re-administration of pembrolizumab (130 weeks from the initiation of the first pem-
brolizumab treatment) showed ground glass opacities in both lungs, including those outside the irradiation field.

Fig. 3. Plain X-ray film taken A) at re-administration of pembrolizumab; B) at one month later; C) after the treatment diuretics and 
beta-blocker. There was observed an increase in cardiac size and congestion, with later improvement of these findings.
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be controversial. It goes without say-
ing that corticosteroid administration 
should not be hesitated in cases of se-
rious condition or rapid progression.

Conclusion
Even during the course of long-term ad-
ministration of ICPI, ICPI-induced ILD 
and cardiac irAEs can occur. Although 
it is considered that administration of 
corticosteroid should not be hesitated 
if pulmonary and cardiac irAE are dia g-
nosed, there might be pulmonary and 
cardiac irAEs that do not necessarily re-
quire administration of corticosteroids. 
Although clinical trials are very impor-
tant, it is necessary to accumulate clini-
cal knowledge that cannot be obtained 
in clinical trials.
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