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WE. a6 FKiTRTke I, ANVHIE BT 69 3E ) 20 J8 8 9% (non-small cell lung cancer, NSCLC) & # /£
% o A E ) 7 (immune checkpoint inhibitors, ICI) & 77 J& , #6456 fil &% % 5 Z 34 B w4 AF £ (radiation
recall pneumonitis, RRP) 89 FRM 547, Fik =BT H & F 7 2 B 2020 53 A £ 2023 F 11 A R%575 6
B RICL & 97 69 RT3tk I, A= IV B PUE M35 57 69 NSCLC &4, 4 RRP 2874=3F RRP 41, k4 B F 16 R 12 8,
QAR FH RS KRR SRS TNM 48 -F 3% M 77 2 (mean lung dose, MLD) V20, 2 /& FEV, |
FVC.FEV,/FVC .Pa0, .PaCO, %45 % & . & 41 fe/~Z 6(interleukin-6, 1L-6) .4} J& f2 CD4* % CD8" T 4w ftLit 4,
VA Logistic & )2 5475 ROC HFAES A& RIFE AR £, 4% WAL LWL ZH 554, 60453 RRP 4 30
151 (54.45% ) .RRP 48 25 £ (45.45% ) , 2% RRP & & 3 #1(3/55,5.45%) , BLLe9 R i KR 23540 MR ak
K &3S TNM 5 MLD . V20, f2 /& FEV, FVC.FEV,/FVC.PaCO, . 454 R .CD4" tm it 2 7 ¥ R4t 3 & L
(P>0.05) . RRP #1 PaO,(P=0.007) = CD8' T #m At it 4k (P =0.040) 4% T 3 RRP 21 ,1L-6 & & ( P<0.001) & T 3F
RRP 41, PaO, = IL-6 LB EZF L HE oM PHI T HEKZ0 R F M (P<0.01),CDS'T et % B E 54+
H# 2 % B % (P<0.05) ,ROC ¥4 AUC 14 PaO,>IL-6>CD8'T Zu ., %k ATk, A= IVH NSCLC &
F3 97 )& /R ICL %77 ,RRP & A %5 ,12 RRP £ E & & A FA%, PaO, 1& . IL-6 Z7/K-FF=sh & fo CD8' T %1 AL it 4
BV TAEA ICI k& RRP 49 &5 K6 B &, B A 4 4 % 69 T 4
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Predictive value of CD8" , IL-6, and PaO, for immunotherapy-triggered

radiation recall pneumonitis in unresectable stage Il ;
and IV non-small cell lung cancer

XU Nianxing, WEI Dong, QIAO Junjie, ZHAN Bingyan
(Department of Respiratory and Critical Care Medicine, Qingdao Municipal Hospital, Qingdao 266000, Shandong, China)

Abstract: Objective To explore predictive markers that can trigger radiation recall pneumonitis ( RRP) in patients
with unresectable stage Il ;,. and IV non-small cell lung cancer (NSCLC) who receive immune checkpoint inhibitors
(ICIs) following consolidative radiotherapy. Methods A retrospective analysis was conducted at Qingdao Municipal
Hospital on patients with unresectable stage Il 5, and IV NSCLC who underwent radiotherapy followed by sequential
ICI therapy from March 2020 to November 2023. Patients were divided into RRP and non-RRP groups. Clinical informa-
tion, including gender, age, body mass index, performance status score, TNM stage, mean lung dose (MLD), V20,
blood pressure, FEV,, FVC, FEV,/FVC, Pa0O,, PaCO,, procalcitonin, interleukin-6 (IL-6) , peripheral blood CD4"
and CD8" T-cell counts were collected and assessed through Logistic regression and ROC curve analysis to evaluate risk

factors. Results A total of 55 patients were included, with 30 in the non-RRP group (54.45%) and 25 in the RRP
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group (45.45%) , including 3 critical RRP cases (3/55, 5.45%). There were no statistically significant differences

between the two groups in terms of gender, age, BMI, performance status score, TNM stage, MLD, V20, blood pres-
sure, FEV,, FVC, FEV,/FVC, PaCO,, procalcitonin, and CD4" cell counts ( P>0.05). The RRP group had signifi-
cantly lower PaO,( P=0.007) and CD8" T-cell counts (P=0.040), and higher IL-6 levels ( P<0.001) compared to the

non-RRP group. Both PaO, and IL-6 showed high significance in univariate and multivariate analyses ( P<0.01), while

CD8" T-cells were significant in multivariate analysis ( P<0.05). In the ROC curve analysis, the AUC values ranked as

Pa0,> IL-6 > CD8" T-cells. Conclusion Patients with unresectable stage Il and IV NSCLC undergoing radiotherapy

followed by ICIs therapy have a low incidence of critical RRP, though a high incidence of RRP. Low PaO,, elevated

IL-6 levels, and decreased peripheral blood CD8" T-cell counts can serve as high-risk predictors for ICI-triggered RRP,

exhibiting considerable predictive accuracy.
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4E /N 41 MY fili % ( non-small cell lung cancer,
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FEHL )36 7 A1 G A6 A f 41 i) 7] (immune check-
point inhibitors, ICI) &35, ICI{AY7 E B
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ICLIBYT A R G . HEAHCHORE, ¥ Ry 45 ) 2
JE G A ICT 3697 BB ) B i) £l . A48 O JEhili 48
s M 51 AF i | IR 5T £ 48 %X (body mass index,
BMI) . Jj 68 IR & ( performance status, PS) P43,
TNM ( tumor node metastasis ) 533 | Ifil [ ., 2 ik 1<,
S M bR (PaO, \PaCO,) it aE+E#R (FEVL \FVC,
FEVI/FVC), H i PS 1T 43 & H Zubrod-ECOG-
WHO (ZPS, 5 53 1%) , Jifi Dy 8 I 5 >k JH & [=] JAE-
GER /A A Il D REAX . @Y7 6 4% : MLD | V20,
QRIEFEFR : B 45 Z IR ( procalcitonin, PCT) £l IL-6
VREE, @4y 0. CD4' T 40 i fl CD8' T 40 Jfu it
., T MR E S R FACS Vantage i
A0 LAY, P 2 O A%, R CELLQUEST-
PRO 43471 T bk T8 4 B A 15 1 A 4 L S 4
T
1.2.2 ik

T T R HER KGR CT 48 47, i Fil &
BRI, PR SiMEEm, T AR 3
ME)ZTH )2 R 3 mm,, ffFH A BOT R 3 4RI
VRS BERHA A INEES, FIH 6 MV X 4ot H
2SO B % SR YT PR A Sk ik e, &
BT AL T A 50 ~ 54 Gy, I PRAE X AL 35 i g
HIX A 8 mm LUK AR S AR 5 [ IX [ 224 i
( pN2) Ik EL RS DI A BHPE IR L5 DX ] ATy
HU O AR IR o7 | S IR Bl B AN [] T R FE X
AN 6 ~10 mm, FR#| MLD <16 Gy, V5 <40%, V20
<30%,V30<<20%,V40<15% ,V50<12%,

ICLIAYT 7 48 A 46 R % PR Al M 8 T2 32 44 1
( programmed cell death 1, PD-1) } H:E¢ /& 1 (pro-
grammed cell death-ligand 1, PD-L1) #1457, i
AWl N7 TSN 81 B LS T = 1B e ==
FIZR BT A5 R A2 A —Fh 259
1.3 FitEaE

K H SPSS 27.0 ettt Frf Geit s 1 i
ARG 55 s ) I S5 25 M /K- 1 o P<0.05,
FEXPTHEEBORE CIRERAF ¢ BMILLPS 153 ML i 2
AEF8 bR 4N FEV, \FVC FEV /FVC 3l ik Ifi. 46 A5 |

PCT 7K IL-6 ¥ & L J2 CD4" T 4 ffl .CD8" T 4l s
TG , AT Shapiro-Wilk 1F 254656 LARR A
BRI AR, #8000 2 BIEE AR, Wit
ORI, x5 Rom, IR S AEAS ¢ K30 R X L
RRP 71 53F RRP A1 Z M2 5 AEARATT B IES
Sy A, MRS A 55 R I DY A B TR, I R AES
BRI 5 :——Mann-Whitney U £ 38> i 17 41 7]
ZF MG, XTI ECE R ()
TNM 734155, TR 4 10 s~ 25 24 B9 B85 7 o0 L, JF
R YA A RN B BB 43 A 1 0, ek H
X Ko, Fisher's i UIME 575 57 41 0] 22 5 11 (. 3%
PEREE: , AE— RS RRP (2R R WH# T £
E Logistic [BIIABLRY, A4 % A= RRP 114 [
g (RKRERMERN O, RAEWMER 1), FEHRHNE
S, P<0.05 YR FRBEANA Logistic [ D)
A R A B 28 G # He (odds ratio,
OR) N H: 95% A% X[, AT et AL 4% TR 38 0 45 1 1Y
SCMMERRE . HJE A Logistic [B] AR 7Y rb i 158 HY Y
HABES AR UM BN N &R, 46 17208 T
YEHFAIE ( receiver operating characteristic, ROC) H
2 JEIT 5 T #i £ R 1 X (area under the curve,
AUC) I K2 +8 %0 (youden’s index, YI) Ll M AH
IOf PR REUER B 55 KR S B AR AR A, DA 4 THT VA 36 2 F31 0
PRI ZE % RRP 1 FOIIAL i A s R FHARE

2 & R

21 —HRER

AR ALER S 55 BB 145 9E RRP 44 30
#1(54.55% ) F1 RRP 4 25 4] (45.45%) , H:f' RRP
feEE 3 1(3/55,5.45%) . 7F RRP 47,1 2%
7 41(20% ,7/25) .2 %% 7 1] (28%,7/25) .3 9 10 ]
(40%,10/25) .4 2% 3 5l (12%,3/25) .5 2% 0 #i
(0% ,0/25)
22 WMAREFRAERFRALE

PRI 8 B VR 4R 1% BMIL, PS 1¥4) K2 TNM
Wz 2R TG E X (P>0.05) ,1iL% FEV, |
FVC.FEV,/FVC V20 MLD } PaCO, 125 5% o4t
12473 L (P>0.05) ,{H RRP 41/ PaO, WL TIE
RRP ZH(P=0.007), W1,
2.3 WAREFRERRMEZHARALLE

W2 H % 2 [a] 1Y) PCT (P =0.546) F1 CD4" T 4#
Mt (P=0.116) Z 5 45 112%E X, RRP 41y
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ARJE ML CDS* T 40 MIiH % (P =0.040) B ZH K T 4, &2,
RRP 4, 1fj IL-6 ¥ J& ( P<0.001) i # & T 4F RRP
# 1 HBEWHBEN TR

Table 1 Comparison of general characteristics between the patients in the two groups

— PRI PR Ak RRP 4{(n=25) 4 RRP 4 (n=30) % P
PN/ n( %) 0.039 0.843
3B 14(56.00) 16(53.33)
5’s 11(44.00) 14(46.67)
TR & 64.75+10.54 63.27+10.02 0.533 0.596
BMLI/ (kg/m?) 24.15£2.13 23.26+3.47 1.118 0.269
PS 453/n( %) 0.516 0.472
0-17% 17(68.00) 23(76.67)
=2 8(32.00) 7(23.33)
TNM 53 8/n( %) 0.010 0.922
I, . 13(52.00) 16(53.33)
v #1 12(48.00) 14(46.67)
V20/% 16.1(13.2) 19.6(15.70) 3.214 0.268
MLD/ Gy 10.2(9.60) 11(9.30) 2.156 0.834
IfiL =/ mmHg 125.34%16.75 123.49+17.38 0.400 0.691
FEV1,, 5/ % 66.33x11.26 67.29+10.03 0.317 0.753
FVC.., /% 77.34+9.35 78.19+10.64 0.312 0.757
FEV1/FVC/% 67.26+10.11 68.35+9.15 0.419 0.677
PaO,/mmHg ” 60.15£11.26 67.64+8.37 2.827 0.007
PaCO,/mmHg 71.27+10.05 70.52+9.73 0.280 0.780

"1 mmHg=0.133 kPa,

K2 AL B SAE R R S SE A (xs)

Table 2 Comparison of inflammatory markers and immune cells between the patients in the two groups (x+s)

215 PCT/(ng/mL) IL-6/( pg/mL) CD4"/(x10%) CD8"/(x10%)
RRP 4 (n=25) 0.270.06 9.44+1.72 24.74+6.34 22.68+2.06
4k RRP 41 (n=30) 0.25+0.12 6.57+0.73 27.71£5.54 24.15£3.06
' 0.612 8.406 -1.630 -2.176
P 0.546 <0.001 0.116 0.040
2.4 Logistic ElJA43#T5 ROC i ZR4F1E ih £ H g B2 2K (P<0.05) , {5 H 1500 e 1 4 % &5

PaO, Fll IL-6 TE MRS N ZE RN EMEZNE 55, | ROC BHZEFAE T 1, AUC {5 K E] /MK IR
AT N A ) B PR (P<0.01) FNES A O, PaO,>IL-6>CDS T 4iffd, WL 3 & 1,
FIMAE 1, AME I CDS' T 40 B AR AE £ K K 43 Hr
%% 3 Logistic [F1IH43#745 5 & ROC $:E5-HT

Table 3 Results of Logistic regression analysis and ROC curve analysis

W K2 Logistic 4347 £ E Logistic 20T ROC & AH1E

OR(95%CI) P OR(95%CI) P AUCTH REUE FRRE  ATHEK
PaO,  0.874(0.813~0.885) <0.001  0.835(0.804~0.879)  <0.001 0.841 0.839 0.743 0.582
IL-6  0.819(0.795~0.843)  0.007  0.827(0.805~0.873) 0.003 0.839 0.742 0.796 0.538
CD8*  0.612(0.603~0.635)  0.023  0.712(0.673~0.764) 0.015 0.719 0.665 0.711 0.376

TE BN PaO, PRI IRHIE ML ; 42 IL-6 IR MRHIE 2k 214000 CD8™ IR IR 42
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Figure 1 ROC curve of risk factors in NSCLC patients
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VLA SR J5 5 ICT 3R97 , 7E M 30] NSCLC
FIRTT TN Bz BT S IR T
[F)VE FH B SR 3 5 1 i8¢ 1k , ICT fih & RRP & 5% K AJ
& M B A B O R 0E . H RTHRGE ICT fil &
RRP 9 5 1 SCHR 5 0L, A5 [l Jo 1 A o 4 7, 7
T 2400 J5 6 ICT IR Y7 BT A e B2 2L 2 25 AL
WS e AR b, ICT ik RRP & ZE %R 18.8%,
Horlr 33.3% 11 G e AG Ar s54 ) 580 AH Sl %8 (immune
checkpoint inhibitor-related pneumonitis, CIP) 5
RRP #H3C, FATHY Il BT 0T 5% $5 0 8, ZE AN 0] T
ARUIERE L, A1 TV DL P T 9 NSCLC 3
WY R B ICTIGYT , ICT filt % RRP (1) % AE R 5
(45.45%) ,/H RRP fEH5E & RAMK(5.45%) o

ICI( PD-1/PD-L1 il 5] ) £ 5 NSCLC i/ Y7
MEZTB, s T RFEMN AR, ICLE T
REL VBT 9 248 3206 3 G 5 WS AL R AR A2, TG B e R 4, 3
SER 0T 9 200 B AR A5V D A K S 3 1) T e A A 40
FUSAELEIN O Bl ICL ) 3z v, ok i £
BRI R A PR E — RV R, ¥ %
ARG ML EE™ | Hirph ICI fil % RRP il % & 4=
TE SR G 42232 3 07 i A8 b IR AL N |
RIXE , S5 7 kA Won Bl R 22 . SCHRHRIE ICT fir
KW RRP 5 5 3 ¥ fili 4 ( radiation pneumonitis,
RP) K CIP Kbl A &, A5 A [FRAE A £
Y], ICT fil & 1 RRP 5 Ry B 76 JE G T 5 R 2
W, AR 2R R I R Jr BR T 5/ T T30S 0 A7 7 B 3 B
B ki A = P s S04 | He CIP B HL R R

PE L RP AR SAR I N 55 52 IRV — B B A
ARVR Wi B 1 s SRR AR IS AR
5 UG R AR | I L A AN 4 il - 5 il B 46 A )
Sk o3 An DRUR A W] R TICN XSRS B A R 5
Gl AE Y AT S AR I R R B T e sk 2
PIAYY H1 3 K CT AR S ALK AG A 78 b, HEBR
T HARIT 25 R 1) 25 1 5 R il & 1Y) RRP AR
TR T 96 e KR AH DGR 5, ASBIFST Ak ER 3 1Y)
PCT A 1E % I H 2400 i 2 22 5%, R W T HEBR
JERYLME R 20 A ST 45 SR 2 ),

ICI fii & RRP &AL AT , W RESE H ICT
PR AE ST AT B X ZH 2 Hp 1V A R AL 51
(' ARHFST R B CDS' T 4 fifl .IL-6 1 PaO, %t F
BT ICT fil % RRP B &R ML A mEME, &
R 20 S5 3 A — 0 B8 R AR B ) 5 o R 3R
(MLD,V20) ¥ JC I 3 2= 5, 3¢ B W0 41 28 34 9 Bl i
HAT %, RRP 4114 PaO, %K T4F RRP 4,
fili S8 A BE 1132 0, SRR X LR BIAE ICT YR YT R, R4S
CT fotr W/R AR KL RP(H 3 O 24760 AE (1) i
IEARST 007 , 3% 7T RE 2 ICT fih & RRP #93EAl 414
AHIFE A A B RRP 418854 1 4 1 CD8™T 4t fitd
TR ECTHE RRP 41, 4875 RRP 41 834 41 A i
CD8" T 2 fifd i) il & J5 7 8 X B4R 7%, SCHik i
JHCTT AT AR AE CD8 T 41 Ml [ fili i ey 7 ¥ IX S5 40 {2
L2 FE CD8™T 4 b 78 Jiti ¥4 Fs o 8 IX i 9 o k-
N 4255 CD8' T 40 it Sk U5 T 15 2R b i1
CDS8'T 4iffa" ™, FEHLIAR= L CD8'T i i) B 5L
ARSI ,CD8™ T 4 Jifd i A 5 iy #8 X 5 JiE
SR T, MRS EIME I CD8' T AR >,
RRP 14 E 1l CD8* T 4 M i1 % i 2 1% T3 RRP
4, W66 2R RRP 4151 1fi CD8™ T 4 A [ fifi S ik
SPHR X B 4 B, M R B U0 CD8' T
YR AEIZ X IR B 4E . CD8* T 4 i J2& 4t Ji s )= 1o
HR ELB PR A G 8 50 4 M A TCT A R ]
fiff 5 CD8 T 4 i XoF Jirb e 210 i 14) S R T 32 PR 285, 38 5
CD8'T 4HMur AV ER . AR OI/E 3SR CD8' T
20 LA E 7 A DX A N A, R T X I 2
S W (IR 3 RRP & AR 1R S
GERE SN AR BE (1) TL-6 , 5 Z2 FPm 1Y 5 AN RAH G,
WA AR 28 E e g™, A
58 RRP 4 £ 1L-6 /K7 & 3% & F9F RRP 41, #&
7 RRP 21 B 776 B 5 1) SE SN, i i 1XC
FIREELfilt &% RRP, FHASF 52 B4 4k, 78 ICT filk %
RRP 4 &I L rv  Jiti 38 s 0 DX 2 21 08 A A 5
P52 RRP & 2B (9 B il 45 44, i 307 {2 iF CD8™ T
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208 e O S kg L X S AR AT RS A ICT LTS CD8' T
YA AR OB R MR 2 RRP & AR EAE R R

ICI fil & RRP AU B 28 52 2%, i iy [ &%
JESIN RRP (WEHZ R R, AR R BOR B 16 5Y
¥ MLD F1 V20 BEA R, DA il RP A o 5
i, MBS BRI MLD < 16.77 Gy, V20 <34.5%,
V30<23.62% %5 54 T, Wl RP & A FHEHIAE <
5% ABFFTICEE B9 R, HOBO T ) PR R
Py il e & A BN, IF H 418 % 1) MLD J
V20 2 R IG T 2E R, PTHERR T P X A Y
S5, G AEORAFSY & B CDA' T 4 il 7€ RP
R AL R FEE AR, nT B =2 %Y
RP7) AR P CDAT 40500 3%
255 BER T HERRTBOT R 2R A

A K ICI filh & RRP T8 bR 055, ZE I IR T
Y2272 K, AR EdEE R CD8™ T 4 ji |
IL-6 1 PaO, X Filill ICI fish & RRP LA Il PR Ay
fH., RRP 41 PaO, . E (LT IE RRP 41 &%, i1
7k RRP 48 7 ICL 77 i & A7 78 18 16 19 i 3 4
S5 A0 I CD8* T 4 a4y /b, # 7% CD8' T
20 i 1) Jii T L DX SR AR AR RS ZE R ICT S
X s 58 i A DX L ) 5 405 1 4G5 R T RRP 1Y
RAFSIL-6 (K- 7R A AE T 5 1) S E )N, RRP
KA AT REPESE R, R SR HEI, PaO, {1, A1 JE 1L
CDS8*T 2 il ik vk /0 F1 IL-6 =5 7K F, AT §E My ICT fih
& RRP RS K3, A58 4T Logistic [71H 434
5 ROC F#IEA AT, 45 SR R B, PaO, IFI IL-6 #&57K
SR (N ATS N PSS IE A4S g ¥ TR SR S =]
SN I CD8™ T 4l 4E 2 IR R 4 dfr Ay
BEXKH R, AFREERY X 3 TSR HE
WP, 3T ICT il RRP HAT 8 R 1 T fE

AWFFEE T B rpuc B I R 5E , i FREAR
BN HR AR I R R o8 B SR I BEORLER 3
K CT R A4 oh , e SR TR 450K 2
J& 1 ICT AT 1T I 1) B2 1) — R A, fofe /b4 3 B 1
BlE . 1EAE B PRI PD-L1 2835 /K- 1 il
B ARBFSE RS PD-L1 23k K #1745 2 BF
I8 ANRMFFET Z 0 BTHE T X AT .

25 LR ARG KB, FE T 45 RS T Bt ICT
RITIAT] TR, A1 IV 3 L [ M 507 79 NSCLC
BE P RRP &A% 1, (H RRP @ 54 & 2 AL,
PaO, % . IL-6 57K F1 40 JE 1. CD8* T 41 Jfd vk 21> i
i ICT fl % RRP [ XU TR 2, ELAT 45 nT 5 A9 T
il , T BE 77 PaO,>IL-6>4ME Ifil CD8* T 4l

S E K
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