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[ Abstract ] Background and purpose: In clinical studies, checkpoint inhibitor-related pneumonitis (CIP) ranks first among
the causes of death in programmed cell death protein-1 (PD-1)/programmed death ligand-1 (PD-L1) inhibitor immune-related
adverse events. Real-world CIP situations lack extensive population reports. This study aimed to understand the incidence of CIP
in the real world of lung cancer in China, and to summarize its characteristics, treatment status and outcomes. Methods: This study
retrospectively collected the essential clinical information of patients with an initral diagnosis of lung cancer who received treatment
with immune checkpoint inhibitors (ICIs) at the First Affiliated Hospital of Guangzhou Medical University and Shanghai Pulmonary
Hospital between January 2019 and September 2021. For patients with CIP, we also collected the time of its onset, grade, treatment
regimen and outcome. The analyses of incidence, patient’s characteristics and the risk factors of CIP in overall and subgroup were
carried out. Moreover, we analyzed the outcomes of patients treated with immunosuppressive therapy. Results: A total of 2 031
patients with immunotherapy were enrolled, with a CIP incidence rate of 7.2% (147/2 031), a severe CIP rate of 2.6% (52/2 031) and
a mortality rate of 0.4% (9/2 031). The rate of severe grade in the population with CIP was 35.4%, and the mortality rate was 6.1%
(9/147). Compared with non-CIP patients, more CIP patients were male, older (>65 years), with combination therapy, and on first-
and second-line immunotherapy in advanced treatment. In subgroup analyses, the incidence of CIP was higher in men, the elderly
(>65 years), squamous cancer, combination therapy, anti-PD-1 inhibitors, and first- and second-line therapy in advanced treatment.
The median onset time of CIP in the real world was 148 days, with a double-peak characteristic, that was, 60-90 days and 150-210
days after immunotherapy were both the peak time periods for CIP onset. The incidence of CIP was also influenced by seasonality,
with a high incidence in autumn and winter. All treated patients used corticosteroids as first-line treatment; the immunosuppressive
treatment rate of CIP in this study was 76.2%. After treatment, 97.9% of mild CIP patients and 81.2% of severe CIP patients had
a good prognosis, and 17.3% of severe CIP patients died due to CIP. Conclusion: In the real world, the incidence of CIP for lung

cancer patients was 7.2%, incidence of severe CIP was 2.6%, and mortality rate was 0.4%; the incidence of severe disease in the



(P@BmES L) 20224553255 610

471

population with CIP was 35.4%, and mortality rate was 6.1%. The median onset time of CIP was characterized by a double peak,

and incidence of CIP was higher in autumn and winter. Men, the elderly, squamous cancer patients, patients on combination therapy,

patients who used anti-PD-1 inhibitors, and patients with advanced treatment had higher incidence of CIP. Most patients with CIP had

good outcomes after immunosuppressive therapy.

[ Key words ] Lung cancer; Checkpoint inhibitor-related pneumonitis; Immune-related adverse event; Immune checkpoint inhibitor;

Epidemiology; Real-world research
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Fig. 1 The flow chart of study design and patients inclusion
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Tab. 1 Patient characteristics of the immunotherapy cohort and incidence of CIP by subgroup

)

Characteristics All n (%) Non-CIP 7 (%) CIPn (%)  CIP incidence/% X P value
All 2031 1 884 147 7.2 - -
Gender 5.498 0.019
Male 1 632 (80.4) 1503 (79.8) 129 (87.8) 7.9
Female 399 (19.6) 381(20.2) 18 (12.2) 4.5
Agelyear 13.778 0.000
< 65 1206 (59.4) 1 140 (60.5) 66 (44.9) 5.5
>65 825 (40.6) 744 (39.5) 81 (55.1) 9.8
Subtype 5.869 0.118
SQC 727 (35.8) 662 (35.1) 65 (44.2) 8.9
ADC 904 (44.5) 844 (44.8) 60 (40.8) 6.6
Other NSCLC 195 (9.6) 186 (9.9) 9(6.1) 4.6
SCLC 205 (10.1) 192 (10.2) 13 (8.8) 6.3
Year of immunotherapy 0.913 0.633
2019 558 (27.5) 513(27.2) 45 (30.6) 8.1
2020 899 (44.3) 835 (44.3) 64 (43.5) 7.1
2021 574 (28.3) 536 (28.5) 38(25.9) 6.6
Immunotherapy 6.997 0.008
Monotherapy 389 (19.2) 373 (19.8) 16 (10.9) 4.1
Combination 1 642 (80.8) 1511(80.2) 131 (89.1) 8.0
Types of ICIs 0.132 0.716
Anti-PD-1 1921 (94.6) 1781 (94.5) 140 (95.2) 7.3
Anti-PD-L1 110 (5.4) 103 (5.5) 7(4.8) 6.4
Treatment line 10.955 0.012
Neoadjuvant 105 (5.3) 103 (5.5) 2(1.4) 1.9
Adjuvant 211 (10.2) 204 (10.8) 7(4.8) 33
First-line 1173 (57.8) 1079 (57.3) 94 (63.9) 8.0
Second-line and above 542 (26.7) 498 (26.4) 44 (29.9) 8.1

ICIs: Immune checkpoint inhibitors; PD-1/PD-L1: Programmed cell death 1/programmed cell death ligand 1; CIP: Checkpoint inhibitor-related
pneumonitis; SQC: Squamous cell carcinoma; ADC: Aenocarcinoma; NSCLC: Non-small cell lung cancer; SCLC: Small cell lung cancer.

#2 CIPEEFHEMEESR

Tab. 2 Patient characteristics and severe rate of CIP

Characteristics CIP n (%) Mild (grade 1-2) n (%) Severe (grade 3-4) n (%) Severe rate/% e P value
All 147 95 52 354 - -
Gender 1.552 0.213
Male 129 (87.8) 81(85.3) 48 (92.3) 37.2
Female 18 (12.2) 14 (14.7) 4(7.7) 222
Agelyear 0.014 0.904
<65 66 (44.9) 43 (45.3) 23 (44.2) 34.8
>65 81 (55.1) 52 (54.7) 29 (55.8) 35.8
Subtype 1.430 0.699
SQC 65 (44.2) 43 (45.3) 22 (42.3) 33.8
ADC 60 (40.8) 36 (37.9) 24 (46.2) 40.0
Other NSCLC 9(6.1) 7(7.4) 2(3.8) 222
SCLC 13 (8.9) 9(9.5) 4(7.7) 30.8
Immunotherapy 1.680 0.195
Monotherapy 16 (10.9) 8(8.4) 8 (15.4) 50.0
Combination 131 (89.1) 87 (91.6) 44 (84.6) 33.6
Types of ICIs 0.175 0.675
Anti-PD-1 140 (95.2) 91 (95.8) 49 (94.2) 35.0
Anti-PD-L1 7 (4.8) 4(4.2) 3(5.8) 429
Treatment line 0(0.0) 5.053 0.168
Neoadjuvant 2(1.4) 1(1.1) 1(1.9) 50.0
Adjuvant 7 (4.8) 5(5.3) 2 (3.8) 28.6
First-line 94 (63.9) 55(57.9) 39 (75.0) 41.5
Second-line and above 44 (29.9) 34 (35.8) 10 (19.2) 22.7

ICIs: Immune checkpoint inhibitors; PD-1/L1: Programmed cell death programmed cell death 1/ligand 1; CIP: Checkpoint inhibitor-related
pneumonitis; SQC: Squamous cell carcinoma; ADC: Adenocarcinoma; NSCLC: Non-small cell lung cancer; SCLC: Small cell lung cancer.
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Fig. 2 Incidence of CIP and distribution of CIP onset time

A, B: Incidence of CIP in each month; C Incidence of CIP in each
season; D: Distribution of CIP onset time.
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Tab.3 Treatment and outcomes of CIP patients
Characteristics CIP n (%) Mild (grade 1-2) n (%) Severe (grade 3-5) n (%) Ve P value
Time from treatment to onset (IQR)/d 148 (63-242) 134 (61-242) 156 (92-257) - 0.225
Immunosuppressive therapy 48.839 0.000
Corticosteroids 90 (61.2) 58 (61.1) 32 (61.5)
Corticosteroids plus immunosuppressant 22 (15.0) 2(2.1) 20 (38.5)
None 35(23.8) 35(36.8) 0(0.0)
Corticosteroid dose 46.244 0.000
Small dose 2(1.4) 2(2.1) 0(0.0)
Medium dose 16 (10.9) 11 (11.6) 5(9.6)
High dose 83 (56.5) 45 (47.4) 38(73.1)
Over dose 11 (7.5) 2(2.1) 9(17.3)
None 35(23.8) 35 (36.8) 0(0.0)
Treatment outcome 30.626 0.000
Completely resolved 20 (13.6) 19 (20.0) 1(1.9)
Improve 80 (54.4) 55(57.9) 25 (48.1)
Stable 30(20.4) 19 (20.0) 11(21.2)
Worsened 8(5.4) 2(2.1) 6 (11.5)
Dead 9(6.1) 0(0.0) 9(17.3)
CIP: Checkpoint inhibitor-related pneumonitis; IQR: Interquartile range.
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60 | . - @ Dead
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Fig.3 Outcomes of CIP patients and treatment protocol

A: Outcomes of total CIP patients; B: Treatment protocol of CIP
patients; C: Outcomes of different CIP treatment regimens.
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