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[ Abstract] Objective To evaluate the levels of the glycocalyx core component
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syndecan-1 in serum and bronchoalveolar lavage fluid (BALF) of NSCLC patients who
developed checkpoint inhibitor-related pneumonitis (CIP) following immune checkpoint
inhibitor (ICI) therapy. Methods A total of 62 NSCLC patients treated with ICIs at
Yantai Mountain Hospital, Yantai City, from September 2021 to June 2023 were
prospectively enrolled. The clinical characteristic information of patients were collected, and
the levels of SDC-1, a polysaccharide coated core component, in the serum and BALF of
NSCLC patients receiving ICIs treatment were detected. Results Of the 62 patients, 13
(21.0%) developed CIP (CIP group) and 49 (79.0%) did not (control group). In the CIP
group, serum SDC-1 levels at CIP onset increased significantly to 276.24+127.06 ng/ml
compared to baseline (P<0.001). In contrast, SDC-1 levels in the control group remained
stable after 12 months of ICI therapy (56.184+9.04 ng/ml vs. baseline, P>0.05). Post-treatment,
serum SDC-1 levels were significantly higher in the CIP group than in controls (P<0.001).
Similarly, BALF SDC-1 levels in the CIP group rose significantly to 21.284+5.95 ng/ml at
CIP onset (P<0.001), whereas levels in the control group remained unchanged after 12
months (6.20£0.76 ng/ml, P>0.05). Post-treatment BALF SDC-1 levels also differed
significantly between groups (P<0.001). Conclusion The glycocalyx degradation marker
SDC-1 shows distinct expression patterns in CIP versus non-CIP NSCLC patients,
suggesting its potential as a predictive biomarker for CIP and as a target for strategies to
preserve pulmonary endothelial barrier function.

[ Key words] Cancer, non-small cell lung; Glycocalyx; Immune checkpoint inhibitors;

Syndecan-1; Checkpoint inhibitor - related pneumonitis

+ 323 -

Fund program: Shandong Medical and Health Science and Technology Development

Plan Project (202103020264)

DOI: 10.13455/j.cnki.cjcor.113494-20250305-0089

il 87 2 e R LB R 2 — s R
RSy =R o e SO0 /AP S EREEY v D A e N
W, v 245 85% S AF /) 48 L i 92 (non—small
cell lung cancer, NSCLC) "' T4k, Sy K
2 5 W i 7 (immune checkpoint inhibitors ,
ICIs) , Ju H & 72 ¢ #5802 & -1
(programmed cell death protein 1, PD-1) Il #2
P FE 1= B 4K 1 (programmed death—ligand 1,
PD-L1) 00 il 57 , 76 e PR 0 ] b 2325 203 T
NSCLC /& 3 [ S A= A I ], 3 2 24 ) 3 ok
BEL VRIr S 28 40 i 455 = , BT 00E T 40 i X ek 9
F B 9% I 25, DT S5 B e b g 4 o SR,
IClLs 78 33 95 470 i I8 6 95 7 2% 11 280 35 e s e IR
7RO A I, 51k R A SR A R

(immune—-related adverse events, irAEs) ,

1 28 P i 2% ( checkpoint inhibitor pneumonitis ,
CIP) PR JH: v S5 5E 2 A AL ) AS BT, g oy R Al
ICIs lhim PRV B B 22 R 7. Hii, CIP Y
o BAL T O 98 2 B AR T T 40 ok B i Ak &
R 3 36 Bz 453493 , 491 2 440 i 7 14 CD8™ T 4 i
1= M T Pt & -y (interferon-gamma , IFN-y)
LR R RIS . AR, L N B R I
RE P i 72 CIP & A & e v 9 A T B R 9l
Mo A Sy s ¥ A B 45 A 2 B R A, I
A B A0 A A i ) B A A8 1) ) B R
dE AN TS SR, BT
WNE AR 2 oEhER EA
RO UM e B0 2H R0 — b 40 A 25 A, B
7R I PN B 20 A 3R T, A e R S B AR
(EREESE (=X ERER TR ol | K= SRR e g N1



- 324 - R IR AR S R A 2025955 A5532 455 5] Chin J Clin Oncol Rehabil, May 2025, Vol. 32, No.5

RO M2 e e A s AL 0 Horh, 2R SO
% F1-1(syndecan—1,SDC-1) J& T Z #4611
B B A WSR2 0 A 1 Y 4
11 55 22 B 58 SE AL B (A0 21 il 451 47 | ik 5z
iE ) (4 2 HE S YR DG {H HLAE 1CTs 35 & 1Y
CIP B9/ M AN VE A o T otk WF S HE I 72
it 98 O 2 R T ok B, ICTs W] B I iR 2
WG 11 6 B 1, T B T A T S
e Jey B H g5 ok BE VS Ak, B T 8K 2l CIP 1Y & A=
K&, AR B R gt R TE
NSCLC /& #52 ICIs ¥ 7 i, A CIP 5 R &
WA R I R S R Il B UE R
( bronchoalveolar lavage fluid, BALF) ' SDC-1
FB K1 22 51k

ARIR %
— WFFEXT %

1. 99 A b ifE

(1) #4128 NSCLC 24 , TF ARF51E, K
F 52 Wl ER SR T7 o (2) 32 32 s o il s A 56 42
£ 25 4 (PD-L1 8¢ PD-1 41 5] ) 3697 . (3)
A A PEAL B RS AL

2. HEBR b e

(1) G I A AT 46 ) 8 B e YA
(2) A FFAS R4 1] 0 4 e il 358 5 5 F8 , n l
(1) J5 £ 4 Ak A 0 it 350 Je e s B 2 e il 4% 4%
(3) 25 ¥4 PE il s £

3. 95 191 3 H

R Fh 4 AR HE B Bk v AT I P A8
M & I BEBE 2021 4F 9 J 2 2023 48 6 J] #5252
ICIs J6 97 1 NSCLC JB 5 4t 62 4 . A B 52 34 3k
15 R Bl R JE A0 R L IR L
B B2 2 A0 38 25 B 2 W A% i O (R BEAE 5 - 4 1l
11 2025068 5 ) .

=k

1. AR S8 I R RRAE AR B,

b A L BE e HL e T &R G ST RE
Biti 17 , W B 62 il 42 52 1C1s 36 97 I NSCLC 8 &

I R BE 8, AL 4E : (1) AN DG it 2245 B, 46
R MBI (2) R RRIR A, SR FH 3 [ 25 38
Joi P VE 20 (eastern cooperative oncology group,
ECOG) W43 1 % (0~5 43 ) 5 (3) W MR AR B
(4) 18 1 BH 2€ % i 2 75 (chronic obstructive
pulmonary disease, COPD) Jii 5 5 (5) Jif 9% 4%
AiE 445 95 B A7 5 PD-L1 2 35 K I R
O VR IR ECR . 2 & pER N R
MUH s N, 22 S 02 J5Ua i T 5
EIE , Bl R K0 7 LAHERR

2 pRARAE

A FEACK S T Br 1 585 112 NSCLC
B (JRYTHT) o KA CIP 1Y B F AE# 12 CIP J5
48 h N HEAT ZUCRAE R KA CIP /Y 835
ICIs i 97 2= 12D H R A7 BEDT IR A R4
R A B REAS A A S JE K (o3 8 0
7 F~80°C) Al BALF (.00 HU IS WARATE)

3./ IS A BALF Hh Z B g b 5
SDC~1 7K - # il

K FH Tt K A 93 W BT 4 56 (enzyme—linked
immunosorbent assay, ELISA ) #F 17 & & 43 #r ,
S0 3ok R A A UK I OABR HE S R A X
N DRAS I A2 52 R AL (CV ) <10%

=G r ik

K M1 Excel #5780 1 9F & N 9B 47 B dfs
AP, B AT Hdi 8 1o SPSS 20.0 Fi A Xt
B AT RAGETT o0 M o THECGERE RUBURCR
3 H (%) %o, R A 2 55 ok 5 BERER
B £ FRE 22 (5 = s) Ko, R BCXT 046 55 o
36 /K HE A 0=0.05

# X

1. NSCLC 3 62 {9Ilfi R R b 42

% ICIs 36 J7 B9 NSCLC & 62 fil
IR IT W H B CIP R 3 13 1] (21.0%) , 9 A
CIP 4 ;3097 1240 J J5 A& H Bl CIP & 49 17
(79.0%) , 40 AR R .

TE 62 1l 45 52 ICIs W6 97 1Y il 9 ;B 3 v, 55



o E R R S HE R 20254E 5 A 4532 #5551 Chin J Clin Oncol Rehabil, May 2025, Vol. 32, No. 5 <325 .

38 il , L 24 5], <65 % Fl > 65 % 83 43 Al h
46 F116 4. ECOG PF4rar R, 1148 0~1 41
B 44 ), 2 43 F o 18 401 5 AN W AR 5 1 e
RO 1 W A 243 ) oA 31,31 4 5 B £ 45 COPD Jig
SRR R 23 1], TGz s 0 R 39 .
PEE 2w b R Sy 26 1), F 8598y 36 1)
PD-L1 ik AKEAF R, <1%.1%~50%., > 50%
SR 605105 5 I PR 4 8 T L IV A 43 51
16 .46 ], iR E R, 1~2. =30
H 50 121, AR BEAE COPD R B s B 2%
HFUAE CIP AL B [R] FL 3, 2 S B it
X (P<0.05,%1),

2.CIP 2H Fxf B8 2H 36 97 |ii f5 1 i SDC-1
K He

W 5% 45 5 o, CIP 41 5 % B 41 72 6 97
AR L3 SDC-1 K He 8, 2 R G it 2# 3
X (P>0.05) ; CIP 21 #fj i2 CIP B} [fiL 3 SDC-1 7K
Sy (276.24+127.06 ) ng/ml , %834 97 1 B & 7
i (P<0.001) 5 1 X+ B4 78 12 4~ A ICIs 6 J7
J&i , ML SDC—1 7KK (56.18 £9.04 ) ng/ml , 4%
IR AT Y LS SDC-1 KPR Frfa e, 22 5% 0
Giit R L (P>0.05) 5 1RY7 )5 2 411 7% SDC-1
K, 22 %A Gt E L (P<0.001) . L
%2,

3.CIP 21 1 %F B8 20 36 97 1 J5 BALF
SDC-1 /K- L &

WFFE 45 R B ow , CIP 415 %F B 72 1R 97 Rl
) BALF H1 SDC-1 /K- AL, 22 et 5
L (P>0.05) ; CIP 4 42 CIP i} BALF # SDC~-1
Iy (21.28 +£5.95) ng/ml , BE3G97 Rt B B T3
(P<0.001) ; T X} FAL7E 12 4~ H ICIs iR 7 A
BALF H SDC-1 7K 4 (6.2040.76 ) ng/ml , $36
F7 I BALF ' SDC-1 K PR fa 2, 2 50
Gt B L (P>0.05) ;7697 )5 2 41 SDC-1 7K -
L, 25 A R L (P<0.001), W33,

it i

DA PD—-1 Al PD-L1 >4 8 [1] B4 A 53 [ 40 4K

i 2o BH W7 2 K 2 A B, NSCLC 45 2 )
MR IR YT R R B B IR R R 2R
HICIs 5| &M irAEs 1] R R Z 8 E R4, k&
3 v BE MR SOV R K R BEE (10%~30% )
Ak & 48 3 1k (1%~ 15%) F il 3% 3 & 5
(5%~ 10% ) ZF 10 H 2l &8 I & RE B & A=
A, H R S BICIs R IT7 R L 2= R 5E
T A 322 XU R 2%, CIP A o 8o v 3 & E
HAE B H WL T H 5k 35% . HAl, CIP
(A1 AR 12 W8T 32 AR A I 7 57 5 A5 2 R AiE AT
I AR HE B 2% , {H B = 7T 5 Ak A A9 A= 9 bk a5
Yy, T BRI R HE A 9T IR | T R I
BEW, Ok Z MR, M
Bz 2% 11 19 22 W B0 4 J23 A A A i A 8 Joit 1) 22
YR A3, A AR i O B R S v R
HEREEMER, IETRBERIZEN T
il 5 475 o ke ¥ AR VE o 2 W A o B 55
T UL 55 P B o B 1) B L 41 4y, A R 9 AN 2
B | RE S i K S R A b R HEE R LB
HAE TCTs 3497 1 72 v X6 il P9 B2 B e 3y i A 1A
FEHLH S H 5 CIP A SC Bk i A B . 244
B SDC-1 EESE il i 2
PR 3145 9 R R e Y EAR R
S, ICTs 175 5 1Y ok B T 40 M 03, T LA S| & il
Y140 P I P R I I B A B R R X —
o FE 5 Z WA 0 8 R S AT RR AR AV TR
KHE . T AR HENS , A RAH N RET
2 £ B 4% 0 L4 SDC-1 7E CIP i R 35,
A 3 4G 1ML 3 &2 BALF £ A o SDC-1 /K-, Ky
CIP 16 7 112 WKt 95 B3 AL 1) AF 5% 45 4L S 1) 2L
WA, A B P 26 56 F 2 B ol LR 9 1 T il
T m LU AL S0 B IR TT 2 Ak

ARG R BN, EHEZ ICs IRIT I
NSCLC # & |, 4E # >65 ¥ (P=0.037) . &
J£ COPD ( P=0.040 ) Fi1 55 B 2% 24 7 Sy A % 93
( P=0.029) {£ CIP 41 A0 X R 41 18] L %%, 2 57+ A
Giit 2w X, 5REE oY 45 R — 0
PD-L1 &k 7K AR5 . ECOG 53 | W s 45



- 326 - PRI AR S A 20254E5 A %532 455 S W1 ChinJ Clin Oncol Rehabil, May 2025,Vol. 32, No.5

F1 NSCLC B 62 il REFAE L[ 1] (%) ]

Il RARFAIE REC (n=62) CIP4 (n=13) XTHEZH (n=49) Lo Py

i (%) 2.13 0.037
<65 46 (74.2) 7 (53.8) 39 (79.6)
> 65 16 (25.8) 6 (46.2) 10 (20.4)

P51 0.44 0.509
EE 38 (61.3) 9 (69.2) 29 (59.2)
% 24 (38.7) 4 (30.8) 20 (40.8)

ECOG (47) 0.28 0.595
0~1 44 (71.0) 10 (76.9) 34 (69.4)
2 18 (29.0) 3 (23.1) 15 (30.6)

W AR B 0.10 0.756
& 31 (50.0) 6 (46.2) 25 (51.0)
A (EER) 31 (50.0) 7 (53.8) 24 (49.0)

BEAE COPD i 4.21 0.040
H 23 (37.1) 8 (61.5) 15 (30.6)
T 39 (62.9) 5 (38.5) 34 (69.4)

g FLAE 2 A 4.76 0.029
Bt 26 (41.9) 2 (15.4) 24 (49.0)
B[Rl 36 (58.1) 11 (84.6) 25 (51.0)

PD-L1 kK- 4.98 0.083
<1% 6 (9.7) 1 (7.7) 5 (10.2)
1%~50% 51 (82.2) 9 (69.2) 42 (85.7)
>50% 5 (8.1) 3 (23.1) 2 (4.1)

Il R 53 19 0.21 0.646
Il 16 (25.8) 4 (30.8) 12 (24.5)
\% 46 (74.2) 9 (69.2) 37 (75.5)

MR R ARG () 0.17 0.683
1~2 50 (80.6) 11 (84.6) 39 (79.6)
>3 12 (19.4) 2 (15.4) 10 (20.4)

W NSCLC: JE/NAHMHE ; CIP: SBEPENi % ; ECOG: EE AR EBMIBMELL; COPD: 18 M FH 2814 i 82 0% ;
PD-L1: FEFPESET-RCAAR 1



iR G A SRR 202545 A 4532 545 58] Chin J Clin Oncol Rehabil, May 2025,Vol. 32, No. 5 -« 327 -
Fz2  CIPLURIXS BRALIAYT A S LT SDC—1 K FL 8 (ng/ml,x + )
21 51 IRITTHT RIT R i PH
CIPZH 54.66+5.11 276.24+127.06 12.28 <0.001
X REZH 56.44+8.59 56.18+9.04* -0.14 0.884
HE -0.71 6.28
PAE 0.480 <0.001
T CCIPHIL G AR IS s 120 1CTs 3697 Ja Rl S
R3  CIPHMXIRZHIAY T ETG BALF 1 SDC-1 /K F 4% (ng/ml, % + s)
215 TRITHT BT JAEED PH
CIPZH 6.071£0.43 21.28+£5.95 17.6 <0.001
bapiizEzsl 6.22+0.72 6.20+0.76" -0.15 0.882
HE -0.72 9.19
P{E 0.476 <0.001

T "CIPHIIZ R BRI RS s "120 1 1CIs ¥R Y75 BAe: i Zodhs

A 1 PR 45 AE AE CIP 45 0 % BR 241 7] e %5, 22
SEGIH#E L (P>0.05) . JREAHEMT .
(1) 75 % £ o g8 R 2 % Al 0 il 21 2105 42 g
J1 R K&, AT B 1CTs A0 ¢ #:4% ; (2) COPD
8 R AE SO B T g ok b R I T 4 )R
EOMGRE 2 WHEE S 2ZI1ICs BT
R 5 (3) 9 B A 2T SRy ) 9 FR K T BB
F T I R PR 45 v B 92 A4 i 9 v A X R 43 1
FRAE Y 22 57, X ICTs Y 3 1 3 R sk . (02,
Z BRF 24 AR A B AN, CIP 4 A 40 A 13 44
B R OR BB R AT 2 R &R 40 B MR R I
PRAEFAE 22 5 060 25 S B AE 52 W o B4, BiE 5%
ML 3 PD-L1 5 &3k (> 50%) B % CIP & 4
F(23.1%) £ BT s B4\ 2% 7 Igi it
22 X (P=0.083) , th nl BB JL A 2 32 B FFE A
i TR BAAN i — 2 R IE

A 5T 25 A R, CIP 4 #f52 CIP B IfiL
HSDC-17KFEIRITIT B E &, H R #F
T XF R4 12 4~ H 3B 97 5 KF (P<0.001)

CIP 4H #fi 2 CIP i} BALF " SDC-1 /K F % ¥R
SFAT R E T A, B E s T4 124
H iR 97 J5 (P<0.001) . I3 F1 BALF H SDC-1
A1 R A T 4 s, SDC—1 A Bl i A AL
il =5 CIP R BLERE , 4nF « (1) ML SDC-17K
0 T AT RE S A SR N R 0 SO
IR X 5 EAE A 5T 4 A9 SDC-1 4 S I
BB EY NI — 85 (2) BALF
H SDC—1 7KV 1Y T iy B B sy ) 28 ] 240 3 o
$& 7, SDC—1 78 Jili Jay 7 48 ikt o 4 55 v 1) 4 5
PERE T, P RE 55 0076 1 R B B A IR 2 s 4
JLEE B AR G [AAT, 2 43R YT T SDC-1
IV JC 25 AR HERR 13697 RS 5 B
T, ;AL T SDC-1 1E K CIP i2 W bk i 9 1)
¥ S 1 BALF H SDC—1 B R0 i i 3% 5
T I3 5 A, 0T R VR T LA B0 )R IR ) AR
FEPE, X — R im R AR e PR R it 1 i &
A, R A8 i 3 K I B 5 S, {H BALF
SDC-1 AT fig H A 5 5 i B /s M (8L



. 328 - R IR AR S R A 2025955 A5532 455 5] Chin J Clin Oncol Rehabil, May 2025, Vol. 32, No.5

o B N s 8 TR el (W ER T e
J5 I NSCLC & 4= CIP i & 5 ok & /E CIP 3
1) 22 B A0 9 K AZ 0 B 4 SDC—1 7K S, 45 1
R 20 4 B B R A5 R ) SDC-1 K F 78
2 YL IB) A7 A 22 5, o AT BB AE b T CIP
AR AT AR W, i CIP B R A 3 0 4 T
R Gy 80 050, IF Oy 8 ) LR AP N R B B 2
AE FIPR 2R i il A8 P Rz R A K ) Jot E 8 T
P2 PV TE G 9T R WG, [R], BF 5 45 R
16 NSCLC #2097 I 28 /b A B i i
HAERZIKHKRE L, BARFRBAERNEZ
Ab, H TR RE A A R, 0T RE T B T AL
fE A 2 BN B = Al Bk 9 A H il 2 b
A8 4 4 (AN B R & Tk T 28 1R sl 4% 43 AT
7o T 8 1 B K A B 56 UE 5 G
R, EGZHEWREM Y R &
& br 0 B 1 A AR B B L WD L S )
KT dE AL e A i BRI G &R [ s 25 A AR
AL 2% 5 A s ] B SR L EOR , R IR
TP A 7 GIOPR B P R 2 B G 928 A i A
HAER 4 F L
FzEMR A EH A UIOR 5 o
EETRBEER T R FAE AL R T e
S PR 28 Bk K 5 M B2 2 - T B R R R A R
IR RS ER AL B 5 Th kAR - Ge it i S e 4
MR K52 2R FR TN < SCHR AT ) LS AE 4L A T 5 X
SCUR « B0 SR AR R L B A AR e 4 i Ah 34 5 4 A
TR B B e SCIRE SRS RSB L B T
H 5]

5 £ X Wk

[1] Remon J, Soria JC, Peters S. Early and locally advanced
non-small—cell lung cancer: an update of the ESMO
clinical practice guidelines focusing on diagnosis,
staging, systemic and local therapy [J]. Ann Oncol,
2021, 32 (12) : 1637-1642. DOI: 10.1016/j. annonc.
2021.08.1994.

(2] BalW, BRI /iR ides SR Kl I R 9 AIE 5
BERELT]. vb I 8 i R 55 R &, 2025, 32(1) : 8-15.
DOI: 10.13455/j.cnki.cjcor.113494-20241030-0268.

[3] Guo X, Chen S, Wang X, et al. Immune-related
pulmonary toxicities of checkpoint inhibitors in non—small
cell lung cancer: diagnosis, mechanism, and treatment
strategies [ J]. Front Immunol, 2023, 14 1138483. DOI:
10.3389/fimmu. 2023.1138483.

[4] Huang X, Lu F, Tian H, et al. Association between
plasma glycocalyx component levels and poor prognosis in
severe influenza type A (HIN1) [J]. Sci Rep, 2022, 12
(1): 163. DOT: 10.1038/541598-021- 04146-2.

[5] Novello S, Kowalski DM, Luft A, et al. Pembrolizumab
plus chemotherapy in squamous non - small-cell lung
cancer: 5-year update of the phase Il KEYNOTE-407
study [J]. J Clin Oncol, 2023, 41 (11) : 1999-2006.
DOI: 10.1200/ JC0.22.01990.

[6] Wang DY, Salem JE, Cohen JV, et al. Fatal toxic effects
associated with immune checkpoint inhibitors: a
systematic review and meta—analysis [J]. JAMA Oncol,
2018, 4 (12) : 1721-1728. DOI: 10.1001/jamaoncol.
2018.3923.

(7] SR T U SEAG A aURr S M B AT S R /N 2
JHeLJie S 36 S RIS S (0 ] b g o K 5 R A
2024,31(7) :407-415. DOI: 10.13455/j.cnki.cjcor. 1134
94-2024-2024-0166.

[8] Svedova J, Ménoret A, Mittal P, et al. Therapeutic
blockade of CD54 attenuates pulmonary barrier damage in
T cell-induced acute lung injury [J]. Am J Physiol Lung
Cell Mol Physiol, 2017, 313 (1) : L177-L191. DOI:
10.1152/ajplung.00050.2017.

[9] Suzuki A, Tomita H, Okada H. Form follows function:
the endothelial glycocalyx [J]. Transl Res, 2022, 247:
158-167. DOI: 10.1016/j.1rs1.2022.03.014.

[10] Wang Y, Ou R, Du W, et al. In situ bioorthogonal repair
of the vascular endothelium glycocalyx to treat acute lung
injury [J]. Small, 2024, 20 (49) : ¢2405092. DOI:
10.1002/sml11.202405092.

[11] Kravitz MS, Kattouf N, Stewart IJ, et al. Plasma for
prevention and treatment of glycocalyx degradation in
trauma and sepsis [J]. Crit Care, 2024, 28 (1) : 254.
DOI: 10.1186/513054-024-05026-7.

[12] LaRiviere WB, Schmidt EP. The pulmonary endothelial
glycocalyx in ARDS: acritical role for heparan sulfate[J].
Curr Top Membr, 2018, 82: 33-52. DOI: 10.1016/bs.
¢tm.2018.08.005.

[13] Topalian SL, Drake CG, PardolIDM. Immune checkpoint

blockade: a common denominator approach to cancer



rP R I R S B 20254F-5 H 4532 %55 5] Chin J Clin Oncol Rehabil, May 2025,Vol. 32, No. 5

329 -

[14]

[15]

[16]

[17]

[18]

therapy [J]. Cancer Cell, 2015, 27(4) : 450-461. DOI:
10.1016/j.ccell.2015.03.001.
Schneider BJ, Naidoo J, Santomasso BD, et al.
Management of immune-related adverse events in patients
treated with immune checkpoint inhibitor therapy: ASCO
guideline update[ J]. J Clin Oncol, 2021, 39(36): 4073-
4126. DOI: 10.1200/JC0O.21.01440.

Postow MA, Sidlow R, Hellmann MD. Immune-related
adverse events associated with immune checkpoint
blockade [J]. N Engl J Med, 2018, 378 (2) : 158-168.
DOI: 10.1056/NEJMral1703481.

Wang J, Ma Y, Lin H, et al. Predictive biomarkers for
immune-related adverse events in cancer patients treated
with immune—checkpoint inhibitors [J]. BMC Immunol,
2024, 25(1): 8. DOI: 10.1186/5s12865-024-00599-y.
De Miguel M, Calvo E. Clinical Challenges of Immune
Checkpoint Inhibitors [J]. Cancer Cell, 2020, 38(3) :
326-333. DOI: 10.1016/j.ccell.2020.07.004.

Oshima K, King SI, McMurtry SA, et al. Endothelial
heparan sulfate proteoglycans in sepsis: the role of the

glycocalyx [J]. Semin Thromb Hemost, 2021, 47 (3) :

[19]

[20]

[21]

[22]

274-282. DOI: 10.1055/s-0041-1725064.

Zhai X, Zhang J, Tian Y, et al. The mechanism and risk
factors for immune checkpoint inhibitor pneumonitis in
non—small cell lung cancer patients[,]]. Cancer Biol Med,
2020, 17(3) : 599-611. DOI: 10.20892/j. issn. 2095
3941.2020.0102.

Corbaux P, Maillet D, Boespflug A, et al. Older and
treated with immune checkpoint

younger patients

inhibitors have similar outcomes in real-life setting [J].

Eur J Cancer, 2019, 121: 192-201. DOI: 10.1016/].
€jca.2019.08.027.
Qiu Y, Ouyang Z, Zhong J, et al. Syndecan—1 as a

predictor of vulnerable atherosclerotic plaques [J]. Front
Cell Dev Biol, 2024, 12: 1415788. DOI: 10.3389/
fcell.2024.1415788.
Frey A, Lunding LP, Ehlers JC, et al. More than just a
barrier: the immune functions of the airway epithelium in
asthma pathogenesis [J]. Front Immunol, 2020, 11: 761.
DOI: 10.3389/fimmu.2020.00761.
(ki B 41:2025-03-05)
(ARG i - X1 )



