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[H#5 Z=1 B0 L850 Wi & IF S & s i 57 AH 5t & (checkpoint inhibitor pneumonitis, CIP) )l R RFAIE A1 Fi/
733 B 2018 45 9 H —2022 4F 9 F 75 7 BB RL RS2 5 — It Ja = Bt 12 32 4 A 0 x5 401 77 immune checkpoint inhibitor,
ICDYRYT Ja KA CIP i (6387 F I R Bk}, X FELRARFAE e PRAFALE S I8 7 15 DL 70 Mol , X TR HEAT A2 A7 0. 855R - JEAIAN
7518, T TUB], 4B, R (66.7+7.6) % o KRN A2 ICTIRYT J5 4~1 054 do 60.0% 0 B SELAFAE T 5 36.0%A77E
i 5] J5E 7 Cinterstitial lung abnormalities, ILA/[H]J5E £ (interstitial lung disease, ILD) o 445 5 R AN % (organizing
pneumonia, OP) B | JEHR 57 M [A] B 12l ¢ (nonspecific interstitial pneumonia, NSIP)Z | 2P [A] B 14 Ml 75 (acute interstitial pneumonia,
AIP)/Z M I W) 55 38 %7 45 1iE (acute respiratory distress syndrome, ARDS) 8 Fl1 H. Aih 2 (1) CIP i 3% 4 7 5 36 5] (48.0%) + 28 ]
(37.3%) 645 (8.09%) F1 5 1l (6.7%) o He £k /2 5 AF1E ILA/ILD 1 CIP 32 15 R BN AIP/ARDS % 1 (635 AL A7 1F DU A7 7E W 8 2% S
(P<0.05). £EiL: FZ ICHIEIT AL ILA/ILD, LA CIP $A48 %3 By ATP/ARDS B f) fififie & JF CIP 3% T/a 8 2%
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Clinical features and prognosis of immune checkpoint inhibitor-related pneumonitis in lung
cancer

WEI Yangiu', JI Chenfei’, SUN Wei’, TAO Yuan®, PENG Siqi’, WU Chaojie’, HUANG Mao’, JI Ningfei*
'Department of Respiratory and Critical Care Medicine , Xuzhou First People’ s Hospital, Xuzhou 2211165 °Department

of Respiratory and Critical Care Medicine, the First Affiliated Hospital of Nanjing Medical University, Nanjing
210029;°Xishan People’s Hospital of Wuxi City, Wuxi 214105, China

[Abstract] Objective: To analyze the clinical features and prognosis of immune checkpoint inhibitor-related pneumonitis (CIP) in
lung cancer. Methods: Clinical data of lung cancer patients who developed CIP after receiving immune checkpoint inhibitor (ICD
treatment at the First Affiliated Hospital of Nanjing Medical University from September 2018 to September 2022 were retrospectively
collected. Baseline characteristics, clinical features, treatment conditions were analyzed and described, and survival analysis was
conducted. Results: A total of 75 patients were included, with 71 males and 4 females, with a mean age of (66.7£7.6) years. The onset
time was 4 to 1 054 days after receiving ICI treatment. 60.0% of patients had pre-existing emphysema at baseline, and 36.0% had
interstitial lung abnormalities (ILA)/interstitial lung disease (ILD). Radiological manifestations included organizing pneumonia (OP)
type, nonspecific interstitial pneumonia (NSIP) type, acute interstitial pneumonia (AIP)/acute respiratory distress syndrome (ARDS)
type, and other types, with 36 cases (48.0% ) , 28 cases (37.3% ) , 6 cases (8.0% ) , and 5 cases (6.7% ) , respectively. There were
significant differences in survival between patients with pre-existing ILA/ILD at baseline and those with CIP manifested as AIP/ARDS
type (P < 0.05). Conclusion: Lung cancer patients with pre-existing ILA/ILD before receiving ICI treatment and CIP manifested as
ATP/ARDS type have a poorer prognosis.
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G R 2 5 4 57 Gmmune checkpoint inhibi-
tor, 1CT) 7= 224045 LA AH g =5 % T % B2 41 J A 5% 2R
1 4 (cytotoxic T lymphocyte - associated protein 4,
CTLA-4 F& 7 40 B 48 T~ 8 A 1 (programmed cell
death 1, PD-1) S H ALK (programmed cell death ligand
1, PD-L1) DA i (0 490 1 771, 3 3 e 4 5 S 0 &
g8 (L T 40 ) 7 A UM R e 5 S L, AEIE B X
Z PR E T A AR R R B T IE Aoy
WA G0 BT AN i 55 4 B R GEVE S B R AS R OB
(immune-related adverse event, irAE) [ & 45 7 5 R il
T ICTH I PR SE =0 S e ey 7 w4001 770 AH SC A ¢
(checkpoint inhibitor pneumonitis, CIP) & PD-1/PD-L1
) W BB AN B RO H S HA
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#¢ (nonspecific interstitial pneumonia, NSIP) & | 2 14
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WS (66.7£7.6) % o /Nt 13 451, JE /)N 48 A il
Jei 62 19 CHge 25 191, 98 33 451, A 44 it o A1 1A 988 A
4B, Ko B A MB~IV M (73.3%) . 75l
45 4511 (60.09% ) A1 27 4] (36.0% ) 3% 1% 5% IC1 I 97 1l
AEAE S A TLA/ILD, 8 511 (10.7%) F il i F A 52,
12 151 (16.0% ) A 155 it 8 AT AR D 7807 52 . 61 41
(81.3%) # % PD-1 41 il 56 97, 14 61 (18.7%) N
PD-L1 #0471 8451 (10.7%) 5% ICL HL 257577 ,
67 1911 (89.3%) H & 32 1C1 BE A HiAth B s 167 (AL
7 R BT ML VR IT ) . RIEIRIT 2 T
—RIBIT (72.0%) , H A A4 2 518l Bia o7+ 3 1)
BRI -
2.2 e ARAFIE

CIP [ HR A7 & 995 B8 8] 24 107 (43, 253D d, 95 B
[B] Y5 BBl N 4~1 054 d (R 2) . 1 2% CIP £ 33 H
(44.0%),2 2. 29151 (38.7%) , 3 2% 6451 (8.0%) , 4 2 7 151
(93%) . CIP KFilt, BF-FHOHEZ3Q2,60K
ICIVRYT « H AR 5 SO 1 R AL B ) R 112(49,
253)d, fe N 17 do 44451 (58.7%) f. 35 H BILAH SE
AR BRI IR 78 I A 08K I DR O e, EAE
AR H A7 IR 1) A 91 (43, 159)d, B 7 9 4 do 28
(37.3%) 835 & 18 K B 238 22 i i AR, 24451
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Lung cancer patients
suspected of CIP
(n=110)

Diagnostic evidence of CIP
incomplete(n=13)

Primary site of the tumor
unknown(n=1)

A\ 4

Lung cancer patients
suspected of CIP
(n=96)

Pulmonary infection(n=7)
Radiation pneumonia(n=7)

" Targeted therapy induced ILD (n=1)

Tumor progression(n=6)

A\ 4

Lung cancer patients
diagnosed with CIP
(n=75)

1 CIPEEMNIFERZE
Figurel Flow chart for screening CIP patients
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H0.25.9%- 100%10.
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A: OP pattern. B: NSIP pattern. C: AIP/ARDS pattern. D: HP pattern.
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Figure 2 Typical images of CIP
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Figure 3 Overall survival curve of 75 CIP patients
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Xof CIP £8 3 1) 28 A PRAFAE REAT B PR 3R 2R A7
IR (R D, KN CIP 8 # fE B4 2 B A7 4E ILA/ILD |
A& AT H I CIP AH SIER A A 5248 5 3R B 7 B A AS
I7] CIP 73 2 55 7 T () AE A 0 3 A7 E B 2 22 7 (Log-
Rank P < 0.05) . 1 £E &%« 14 51 - BMI WA 5 . it g
YRR I AW N TR S NS AN 11 s N WA
I3RS ICT AP 2R | S VR 9T 7 28 M B8 I i AR VR A
BB A IR HAD ir AR 25 07 1TH A A7 L2 7 40
15 X (Log-Rank P> 0.05) .
242 ZRELEGHHT

KRR REF TR ZERA SR FE XL

KR HEAT Cox Z R K B M 2 71, B T £ H
JLLRHEATE . KIS R oR, LR MR R TT
Z= I K Xl -7+ (variance inflation factor, VIF) 33 <5,
I, AMANZ FEER M. WK 2 fios, L
F& 75 4715 ILA/ILD F1 CIP /& 75 & 3L A AIP/ARDS %4
(1) 5 A A LI AEAE B R 22 7 (P<0.05) o JE 4L
FEAE TLA/ILD CH A7 A= A7 1 8] 126.0 d, 95%Cl: 23.2~
228.8 d) 5 J& TLA/ILD C AL 4 47 B 7] 654.0 d,
95%Cl: 410.6~897.4 d) f3% 1) AE A7 i 22 W I8 4A B
7N. OP Y NSIP %Y | ATP/ARDS B A1 H: i 2 74 i %
[190d 2 #1247 % 23 3 2N 91.7% ~ 67.9% ~ 16.7% FH
80.0% (&1 4B) .

%1 E[[HEZE Kaplan-Meier £ 7547

Table 1 Univariate Kaplan-Meier survival analysis

Median survival

Median survival

Characteristic n time(d) P Characteristic n time(d) P
Age(years) 0.433 Type of ICI 0.106
>65 46 349.0 PD-1 inhibitors 61 493.0
<65 29 382.0 PD-L1 inhibitors 14 299.0
Sex 0.520 Regimen of immune therapy 0.503
Male 71 382.0 Monotherapy 8 382.0
Female 4 53.0 Combination therapy 67 395.0
BMI(kg/m®) 0.980 Line of ICI treatment 0.290
=24 29 382.0 Ist line 54 542.0
<24 46 349.0 =2nd line 21 299.0
Smoking history 0.735 CIP Symptom 0.016
Yes 57 382.0 Yes 44 276.0
No 18 395.0 No 31 654.0
Tumor histology 0.551 Pleural effusion 0.790
Small cell lung cancer 13 395.0 Yes 28 493.0
Non-small cell lung cancer 62 382.0 No 47 349.0
Baseline emphysema 0.464 Radiologic patterns <0.001
Yes 45 395.0 OP pattern 36 292.5
No 30 297.0 NSIP pattern 28 145.0
Baseline ILA/ILD 0.001 AIP/ARDS pattern 6 61.5
Yes 27 126.0 Other patterns 5 -
No 48 654.0 Grades of CIP 0.009
History of pulmonary lobectomy 0.277 1 33 654.0
Yes 8 265.0 2 29 288.0
No 67 395.0 3-4 13 104.0
History of thoracic radiotherapy 0.967 Any other irAE 0.742
Yes 12 299.0 Yes 24 395.0
No 63 395.0 No 51 349.0
Stage of tumor 0.078
[-1rA 20 743.0

B-v 55 299.0
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Table 2 Multivariate survival analysis in Cox regression model
Variable B SE Wald P HR(95%CD
TLA/ILD(Yes vs. No) 0.82 0.39 4.41 0.036 2.28(1.06-4.90)
CIP symptom(Yes vs. No) 0.77 0.46 2.76 0.097 0.46(0.19-1.15)
Radiologic pattern( AIP/ARDS pattern vs. non-AIP/ARDS pattern) 1.35 0.55 6.05 0.014 3.85(1.32-11.24)
Grade of CIP(Grade3—4 vs. Gradel-2) 0.17 0.44 0.14 0.705 1.18(0.50-2.80)

B: the unstandardized beta; SE: standard error; HR: hardzard ratio.
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A: Kaplan-Meier curves of CIP patients with or without ILA/ILD. B: Kaplan-Meier curves of CIP patients with OP pattern, NSIP pattern, AIP/ZARDS

pattern, and other patterns on imaging.

4 7545 CIP 22 #) Kaplan-Meier & 77 1%

Figure 4 Kaplan-Meier curves for overall survival of 75 CIP patients
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15 % CIP B K AN, 95T irAE 19 & E, Postow 252
P T 4 FRELE ML, ELHE T 20 RS 1 5 IR
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H 5 PUAR K T 281 40 B DR 140 3 4 3 A
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R B FR AL ] B REAE I TR, (EASHI ST CIP 2R
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1) Fi B S TR A7 36 /N 5 R IR TRD Y el B R, A
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AL EAF I 104 47 BT BL T REAE R 52 1CT
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Ao Lin ZHGE 32.79%1) CIP B IR AT R I K
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Je IR AR B TR B CIP R A . S 4h, AR
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A A fi s R . Larsen 25 P06F 50t R 44.49% 1)
CIP & & T M e B . i s R 7= A= T g 5 il
Fl 2 E SN AR S i i BUCRT B Bl T CIP B2
BT 5 S — D MBI FEAIESE

WEAEBIE FE 4 7 3 4R A7 7E ILA/ILD 2 CIP A 1Y
fal Rl 2, H 5 5B CIP MR A AH R ARBfF A
36% 1] CIP i # {7 {E ILA/ILD, /& 75 /7 /£ ILA/ILD /&
CIP AL TS R 3R o AR 2022 48 BN RR R A il 21
#E4k (idiopathic pulmonary fibrosis, IPF) #1317 4 filf
Y27 181, IPF 83 1SR 2 T R LN 18
R4 1] J5 P4 il 98 Cusual interstitial pneumonia, UIP) Y
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K I ATP/ARDS B4 8535 (1) CIP 43 2 fe i » Ho VK& OP
A1 NSIP B F0 HP B (A7 CIP 43 2% : 302414 15 P=
0.006) o Imran Z£525%F CIP F8 2 3E47 il i 462, 2 451195
H 22 Ry SR Il B34 1 CIP B 5 35 5] CIP BB T
AHFF B R, AIP/ARDS %4 5532 1 90 d B AR A 17
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Yoy, T3 AU R, A DML ATY 7 — 2B AR .
{HASHIF TN 6 4] ATP/ARDS 7Y B34 2 451 R 4%
SRR APIA GG TT, SA 1] 3 i e
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A 5T N il iR R A CIP I AR AR i A0
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AHE T JE T B O B T, AR A RN, HE
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Wk CIP B35 1 TG A 5 .
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