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Abstract

Objective: To investigate the efficacy and prognostic factors of first-line chemoimmunotherapy in pa-
tients with extensive-stage small cell lung cancer (ES-SCLC), and to evaluate the prognostic value of
peripheral blood inflammatory and nutritional indices. Methods: Clinical data of 106 ES-SCLC patients
treated at the Affiliated Hospital of Qingdao University from March 2021 to December 2024 were ret-
rospectively analyzed. All patients received etoposide plus platinum-based chemotherapy (EP/EC
regimen) combined with immune checkpoint inhibitors (ICIs) as first-line treatment. Baseline clini-
copathological characteristics and laboratory parameters were collected. The neutrophil-to-lympho-
cyte ratio (NLR), systemic immune-inflammation index (SII), prognostic nutritional index (PNI), ad-
vanced lung cancer inflammation index (ALI), and lung immune prognostic index (LIPI) were calcu-
lated. Survival curves were plotted using the Kaplan-Meier method, and intergroup differences were
compared using the log-rank test. Cox proportional hazards regression models were used to identify
independent prognostic factors for progression-free survival (PFS). Results: The objective response
rate (ORR) was 67.92% (72/106), and the disease control rate (DCR) was 92.45% (98/106). The me-
dian PFS was 5.0 months. Multivariate Cox regression analysis identified liver metastasis (HR = 1.689,
95%CI: 1.112~2.564, P = 0.014), number of metastatic organs 23 (HR = 1.621, 95%CI: 1.042~2.523, P
= 0.034), NLR = 3 (HR = 1.623, 95%CI: 1.052~2.503, P = 0.029), and SII =2 655.5 (HR = 1.527, 95%ClI:
1.012~2.304, P = 0.042) as independent adverse prognostic factors for PFS. PNI = 45 (HR = 0.616,
95%ClI: 0.408~0.930, P = 0.022) and ALI = 18 (HR = 0.636, 95%CI: 0.418~0.967, P = 0.034) were iden-
tified as independent protective factors. Regarding safety, the incidence of grade 3~4 neutropenia was
33.01%, and the incidence of immune-related pneumonitis was 7.55%. No treatment-related deaths
occurred. Conclusion: First-line chemoimmunotherapy demonstrates favorable efficacy and manage-
able safety in ES-SCLC patients. Baseline inflammatory and nutritional indices including NLR, SII, PNI
and ALI and can effectively predict patient prognosis. Liver metastasis and high metastatic burden are
independent adverse prognostic factors. These readily accessible indices may serve as valuable tools
for individualized clinical decision-making.
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1. 51§

V2 917N i e (Extensive-Stage Small Cell Lung Cancer, ES-SCLC) & — RS M FE B AR =« 33E i H.
PRI R, 5 A R 2] 13%~17% [1]. 29 70%H S fEVISR BRI C AL T2 19, g
CRAEMER, KEREERIEIT NS, FERBAE S EIGIT2]. Bl L =1RF0E, D44
BEA IR FEIHE (EP) NFERE AT 7 5 — B2 ES-SCLC MbriE—2k3677, (Hh AL A 1E ) (Overall Survival,
0S)IX %1 10 MH[3]. HoE A fidH]5(Immune Checkpoint Inhibitors, ICIs)f A ES-SCLC ¥ay7 K T
R PEREE . IMpowerl33 AF7TA1 CASPIAN HF 78 43 HIRIESE, Bl & ) Bk B fo R0 BEAR AT BBk A by vl 225
#EK ES-SCLC (1) OS [4][5], K HE FDA #Etfttift iR T7 R T —4i697(6]. 2R, S kG )T 1%
IEIRSFEEEAORA TR, IMpowerl33 WF9T 5 4EBEVT B 5 4F OS FRAUH 12% [7]. G4k E£40 PD-L1
FIE MR AL A AT 7E BS-SCLC H BT (BT BR8], i i e v £ 3K 2l NI RN I PR S5 e ) ) A

AR, BET A0 I 28 R AVE FR8 AR TS P20 RS2 B2 RvE . R 40 i 5 vk 22 40 i LU 4B
(NLR) F G0 9P 98 i i B ST 55 JOREFRAR CLP IR SE 5 22 Al IR 7S HOR[9] . M HESE[10]1E SIibk R4
i 5 AL A B LA (LMR) /& ES-SCLC &35 —ZR A0y 7 T ML TN R 35 o 78 FRIRAS AR A2 5 M g 2 3
TG EE R R B EFRTEE(PND) A [F) E FRR AN S D, iU RS 11 R IAZ & TR0
PR ATAE W ES-SCLC B W5 A e br . MR 2B TR S ALD A TR 8. AEAmM
NLR, @I H R4 i 7S T ] 12] .

AW T & LT BB M 452 — 2 e L B 19T ¥ ES-SCLC S IR R BERL, #8197 NLR. SII.PNI.
ALL 552 JOREE FRabnnl B AEAE TS B2, DA I PR S B A 0 i G 3 v 7 3R o A e A4k A4
IR IT RIS H AR

2. WERE5F*®
2.1. IR

(] PR R B 2020 4 1 H & 2024 4 12 FHAIET B K5 B8 R BT Fe J- 12 W 8 ES-SCLC 1) 106
BIEFAE AT A R PNARAE: 1) R =18 2, HIAHLE 002 R/ N i, 756
IBARZE N s B2 i — 020 IR R 20 2 130 2) IR %k 5248, 3) 45K EP/EC J7 8% EP/EC J5
RERE PIRTTVEN—2IAYT: 4) BEUTBERI SR, WERIGEAEAE I & 0 ik e AR A7 SRS S A A2 s 5)
ARIARTT AR S ATATE X2 ] SCLC I RGMETUMIRIGRIT; 6) B2 /b 1 M54 RECIST 1.1
PRAEHAL 141 kL 7) e 2 2 ANEIATERIT RIEYT, HERITIEA 20 1 UGS R0F
fliid . HEBRARIE: 1) 5 PRI/INAH i fides B & B s 2) AR AR s 3) ARSI S %
PR, BURR EAEVRYT AR AT (>4 ) & SR sl 4) RIS S M 5) BUTH
7 EJROTT R R ) R

2.2. JBITHE

JITA BB SR A2 britE BP (IRFEIETEF + IBEAYEC (LI + R4 IR G ek & m il RlvG 7 5
2 B E R B T A R M. EP 75 % ARFEIAH 100 mg/m?, FHEKIE, 25 1~3 K; %A 75 mg/m?,
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FRkiE, 1 REHE 12 KRG T). EC HZE: KILHF 100 mgm?, HlkiEE, 2 1~3 K; R AUC
5-6, FHKITE, 1 K. EC/EP JE¥I 21 KA 1 MATT M. Soek A xS 30 77 32 B A0 5K 5 7 2k 5
P BRI RS, WrE R Ry AR A DUR T, MRAEFRAETRITRIE, 21 KA — M7, %iiayr
FRELHT BRI BR R . IR TT SZ (0 RE 1 R 3 ) BERIR Bl SE K 24 A H 19IRIT

2.3, WM RHEAR

R VR T R — A N RO AR R, 2 % b AR 40 B T # (Neutrophil Count, NEUT).  #k E2 40/l 11 %5
(Lymphocyte Count, LYM). HAZ 410 1%{(Monocyte Count, MONO). IfiL/Mf 1% (Platelet Count, PLT), FF
P b T E S A PRk 40 B - AR B 4 i L {E (Neutrophil-to-Lymphocyte Ratio, NLR). Ifil /Mg — bk B2 40 fig EEAE
(Platelet-to-Lymphocyte Ratio, PLR). k41 — BA4% 41 g LE {E (Lymphocyte-to-Monocyte Ratio, LMR) & %
G5 5o % 2 GE T8 H(Systemic Immune-Inflammation Index, SII, & AR: PLT x NEUT/LYM). [FRF, K&
135 % A (Albumin, ALB). # [ £& [ (Prealbumin, PA) X Bk & (4 (Globulin, GLB)/KF, 515 & #1850
(Prognostic Nutritional Index, PNI, 5 A : ALB+5xLYM)5HEH - BRE A E(E (Albumin-to-Globulin
Ratio, AGR). #t—25, kB B % (Body Mass Index, BMI). ALB 5 NLR 150 3 it 5 2 15 J

B#1(Advanced Lung cancer Inflammation Index, ALI), A3A: ALI=BMI x ALB/NLR. Ii&4LFEHR LA
AR I RHE AL IE 5 E S %6 Fl_EBR VR #5#E, NLR. PLR. PNI. AGR & ALI Wi FHE (53 5100 3+
150 45, 1.5, 18.0)F ZARHE beg 191 A 7 b )32 s FH B SCHR IR [15]- 18]

2.4. S BOEAE

IR AR B 55 B V7 B TR0, AR 951 08 PFS S 32 27 AU R, " WL G 2 (Objective Response Rate, ORR)
VBT R4S 5, 1A SRR T RGN bR 1.1 R 1916 Bk Sse AT PFAS 5 DA% 45 IR IR 28 8 52 A 22 i
(CR). BB/ ZEM#(PR). k4 € (SD)EE N i fE(PD), CR + PR [ 5L5 ORR, CR+PR+SD &L A
IR HZE(DCR); PES J& XM —ZIR 7 06 21 00 sk RIS AR 200 ik e B T R R BB T, X-T-ZE 0
Fea L H (2025 4 10 A)FTAR K A R ayb T 1) 2858 DUOR MR vl EE 2R B3 OS & UMM
—GIRIT IR B PMEATIRRAE TR H 8, 3 T AE Sk b H AT 7S 0 8 DU RS — 0o TS 3 e ¢
HAE M 2 HH . AT B FE VPR S RS AT BIRIE AR AR A, 5T 241 OS S Es/b . 8 ok
B, AT AR N 2R 1) 2 A BT R AR AN BRI RE . TR, AHE TR AR T AR S
—LRIRIT BT R HAE B A PRS.

25. GitFERZE

A SRR R IEF AT, FFEESOSMITHEFEERHE + iR +5)ER, W
HANRELECR A RS, ARFE IEA AT I s LLY 73 67 (8] BE(IQR) &R, M ZH IH] LK ] Mann-Whitney
RIS (R S bRl Z f8); THETORER RSN 7 U RoR, AR R TDRHH A LU R F ? K30 81 Fisher 5
RS, SR TTRLER FHARARELS; PFS. OS KA Kaplan-Meier 22 il AE A7 14k, 2H 1R LK A Log-rank
frd, PFS HISZMHE ZR R COX R 3Hr. Prataie b o, P <0.05 AZFA G078 Lo
3. ZR
31 BEEAANRIGHAHE

AR 106 4, Hph Bk 81 A, «tk25 N, A4ER N 62 % . T BRIk R IT,
ECOG PS $F20 398 0~1 4%« FEAEIETTRITH, Bk 79.24% 0 A W sE, MR 7 5T, ASBAAI hiEFs
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AL b, R R A EN 22.64%, TR DAy F . JRIT R L, FEAEAY BRSNS R R, B
AP, 45 DUR B GURIRT & RIBR B pT . SEIG SR B o, SRR 14 (¥ NSE. LDH A ProGRP 5
TR, SRRSO A4, NSE %J{E 4 41.12+£26.87ng/mL, LDH #{EN 297.15+113.46 U/L,
VIm T IEEE. e 5 RIERASMIENRF, NLR. PLR. SI ¥{E7354 3.57 + 1.84. 180.61 + 75.42.
737.16+£393.12, #RZHEEFE—ERRE N RS RAERFL . EFRREJTH, PNIEN 48.52+5.85,
AGR ¥J{H 5 1.40 £ 0.49, ALI BMEN 25.76 + 14.54, o BEEIRIRSIEER M. ra B ysems b
4 AN EIARITHRNG YT T, BRI T 12.5 AN, S BE VN TEVE R 3~24 A H o AT B
BABULE N V2R 0 B g 77 TR B AV 300 /N 200 M e P . R N AR o T L 1

Table 1. Overall baseline characteristics

1 BRERAHE

Eiea e HE
4531 5 81 (76.42)
L 25(23.58)
E(R) / 62.00 (55.00-66.75)

BMI (kg/m?) / 22.51+327
WA B2 A 22 (20.75)
(831 25(23.58)
T 59 (55.66)
ECOG ¥4y 0 4% 28 (26.42)
15 78 (73.58)
i R4 2 24 (22.64)
13 82 (77.36)
Y 3SR A Ay 69 (65.09)
JA Y 37 (34.91)
RS ENHE <3/ 93 (87.74)
>3 4 13 (12.26)
R K A% / 48+1.6
EE it R4 63 (59.43)
JIsiE 43 (40.57)
CRESEVRIE S A 5 ) Bk R 15 (14.15)
FEARFIIL bt 29 (27.36)
e F s 34 (32.08)
R #53 LR ST 24 (22.64)

HoAh 4(3.77)

PD-L1 %Kik iR 32(30.19)
FH 14 74 (69.81)
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B3k
NSE (ng/mL) / 41.12 £26.87
LDH (U/L) / 297.15 + 113.46
NLR / 3.57+1.84
PLR / 180.61 + 75.42
LMR / 3.17+1.46
SII / 737.16 £ 393.12
PNI / 48.52 £5.85
AGR / 1.40 + 0.49
ALI / 25.76 £ 14.54
ProGRP (pg/mL) / 86.89 = 80.10
CEA (ng/mL) / 7.08 +£7.24

3.2. £FLE /5 X4HE ORR ELE

AHFFRAINI 106 4 BE HIVETT R : CR 9 1(8.49%) PR 63 111(59.43%). SD 26 1/(24.53%). PD 8
%1(7.55%), ORR N 72(67.92%), DCR } 98 (92.45%). FRR/HTER, R Al ECOG ¥#4r. AT
R JERMARFE . Y07 7 RN K P ZiFNSE) 55 5 ORR TG 123 CHE(P > 0.05). [ G0 )% A 853
Fr&EY) PD-L1 (P > 0.05)RIERET AR B HIUME . EMIGH40RF, 25 RAEFER(INLR. PLR,
LMR. SIDAEFE4EFR(PNI. AGR. ALY ORR BTG 1H#AHKMEP >0.05). 2R b, REFILLFHER
RE U S B 5 AT IR G IR 2 e 1E 32 2.

3.3. PFS EMEE S

FNAM AL PFS 75 3.5 & 7.0 NMHZ M), 2N abs on i E TS = e ARSI 5 AH G
FHEd, FAEFERBEEBETHRHE >3 M1Es, iAo PFS T BT EHE RS T HE <3 /M1
B, LB RIES SR, B NLR <3, SII<655.5. PNI>45. ALI> 18.0 ({1 # H{ PFS &
FRTHXT L . JRITAHORIRI R G0, 252 T 14 P 0 1 J 3 R A PRS AR T Rz . HAhigyr
FUNESEE R A E R 2500 AR M8 oy FAR E (a0 PD-L1. I35 248 br) A FEEZH ], H 7 PFS &
MBI R 25 . 25 b, JRERPOR U (4578 AT HH ) RGNV RE/E IR (NLR, SIIL ALLPNI)
PSR € BIR T T TR0 80T ) 5 88 1K) PFS AEAET7E R HK.

3.3.1. PFS B ER COX 4R

B E Cox ELBI ARG [T 73 #r 45 R R, IR B fir B2 4 5 SRS A DG 48 A5 /2 520 PFS 1)
R 2K . AEAE T 672 H R ik 8 XU 19 75 (P < 0.05), MU EE A 1.79. BRI EHHE >3 /MR 1
ML A RIS F 2R (P < 0.05), KKLHA 1.62. HEZk LDH /K- F+ (=245 U/L)IRIFE 55 21 PFS AH
5, MEEEE N 1.69. 7E RGME RIEFEARH, B NLR. PLR LK SII ¥J47K PFS 45 5H(P < 0.05), FLJX
B be sy alh 1.87 1.57 M1 1.53. MHR, BUFIE RS RERES BRI RIVER, PNI > 45 LK ALL >
18.0 /& PFS A FIF (P <0.05), H XKL/ 0.62 F1 0.58. H#FHFRE . M5, ECOG ¥4+ PD-
L1 RIBRE . BIT T RERRAERBRE R HRER S PFS B E S0 B (P > 0.05). 1F
W4 2,
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Table 2. Results of univariate COX analysis for PFS
% 2. PFS BEZE COX 4R

Ei=tan B SE Wald HR 95%CI P14
PR vs 59) 0.183 0.242 0.572 1201 0.752~1.918 0.45
HERE (265 vs <65) 0.224 0.213 1.108 1251  0.828~1.891  0.293
ECOG 1145 (1 vs 0) 0.354 0.221 2.561 1425 0.918-2.212 0.11
MR (2 vs 17) 0.582 0.201 8.412 1.79 1.212~2.645  0.001
BRI E R vs o) 0.124 0.232 0.285 1.132  0.721~1.778  0.596
HEREHHEI A vs<3 1) 0.483 0.212 5.224 1.621 1.072~2.452  0.002
JR R I B KAZ (=3 em vs <3 cm) 0.254 0.283 0.806 1.289  0.742~2.238 0.37
BAZE(IVEA vs - 4H) 0.082 0.213 0.148 1.085  0.718~1.640  0.702
S IE IR IT 77 & (PD-1 vs PD-L1) 0.284 0.213 1.778 1328  0.872~2.023  0.182
PD-L1 (FHPE vs i) -0.324 0.212 2.337 0.723  0.478~1.094  0.127
LDH (>245 U/L vs <245 U/L) 0.523 0.201 6.762 1.687  1.142~2.492  <0.001
NLR (>3 vs <3) 0.624 0.212 8.712 1.866  1.232~2.827  <0.001
PLR (>150 vs <150) 0.453 0.213 4512 1.573  1.042~2.374  0.002
LMR (>3 vs <3) -0.284 0.202 1.982 0.753  0.507~1.118  0.159
SII (>655.5 vs <655.5) 0.423 0.201 4.428 1527  1.032~2.259  <0.001
PNI (>45 vs <45) —0.484 0.202 5.752 0.616  0.418~0.908  0.016
AGR (>1.5 vs <1.5) -0.324 0.212 2.337 0.723  0.478~1.094  0.127
ALI (>18 vs <18) -0.553 0.201 7.562 0.575  0.387~0.854  <0.001
TR 1R PG T (2 vs ) -0.424 0.232 3.342 0.654  0.418~1.023  0.167

3.3.2. PFS ZE®E COX 4R
KRR P <0.1 AR EGIN LI E Cox EUA XU BB, K B3 #r st SR, BT E6%2 .

A ERE =31 m NLR K& SIIL&Z PFS ML A R USRI Z (P <0.05). fEE TS RIEE &7
[, PNI>45 F1 ALI> 18 M7 R P Z (P < 0.05), ALERE0m 32 XU 70 B FEIK 38%F1 36%. 115
TE R, 7E BN R T R B35 & U PLR & LDH /KPR R BA fr ok 25 7 Giit24 B & (P> 0.05),
PRI T A 5 M R AR SR st A S 2, ZREOWE TIFER. SR, &
Gk SOREIRAS IG5 8 TR ORI 2T 12 /N P it g 26 5 2 52 S e A AT i 5007 b 8 (1 e 57 73
MR F o VEWE 3.

34. £
NE N R SIS TG R EXT PFS BISEI, £ T 2R &K Cox T HF EA BEE R X NZELH KM 4
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M ZH AT WL AT, 255 B R 57 far AH DG R 32 52 PFS A% O AR &, o R S5 I 47 PFS
TR EF P <0.05), FERHBEHE <3 MEERS3 AN EE TR H K 1B 12 Hl i R P <
0.05). RGMEIARE L E IR0 S EIRbRFERERIL T BH A TIUS A, JE248 NLR <3 K SIT<655.5 1
3 Fh AL PFS 2940 T RSB IRAS (P < 0.05),  FRRBARHI 4 B P R IE KT S5 AR HIEIT IR AGAH . 18
AR LE GRS IFE R H, PNI>45 5 ALL> 18 (1538 [FIFE RIS K47 PFS (P <0.05), X3
TIRITHT RAFHE TR0 5 R fa e R PSR AT UM B 2Rl . PR 4. & 1.

Table 3. Results of multivariate COX analysis for PFS
% 3. PFS BIZ A HE COX NLER

e B SE Wald HR 95%CI P A
G2 vs 1) 0.524 0.213 6.052 1.689 1.112~2.564 0.014
R A EHH (>3 vs <3) 0.483 0.228 4.482 1.621 1.042~2.523 0.034
LDH (2245 vs <245) 0.254 0.223 1.302 1.289 0.828~2.007 0.253
NLR (23 vs <3) 0.484 0.221 4792 1.623 1.052~2.503 0.029
PLR (>150 vs <150) 0.184 0.232 0.628 1.202 0.762~1.896 0.433
SII (>655.5 vs <655.5) 0.423 0.218 3.762 1.527 1.012~2.304 0.042
PNI (>45 vs <45) —0.484 0.212 5.224 0.616 0.408~0.930 0.022
ALI (>18 vs <18) -0.453 0.213 4512 0.636 0.418~0.967 0.034

Table 4. Survival analysis based on independent prognostic factors for PFS

4. BT TEE R PFS WEE SR

B Sai:! FEAZL F 47 PFS HAH HER Log Rank P {#

e # TR 82 6.5 65 0.793 <0.001
BN 24 4 22 0.917

RS EHAE <3 93 6.5 75 0.806 0.002
>3 13 3.5 12 0.923

NLR <3 32 7 25 0.781 <0.001
>3 74 5 62 0.838

SII <655.5 53 7 41 0.774 <0.001
>655.5 53 45 46 0.868

PNI <45 30 4.5 26 0.867 0.019
>45 76 7 61 0.803

ALI <18 39 4.5 33 0.846 0.003
>18 67 7 54 0.806
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A. PFS by Liver Metastasis

B. PFS by Metastatic Organs

1.00 4 Strata 1.00 4 Strata
: —— No Liver Metastasis (n=82) : —— Organs < 3 (n=93)
—— Liver Metastasis (n=24) —— Organs >= 3 (n=13)
0.75 0.75 4
2 2
3 3
© ©
Q Q
< [
Q a
=050 = 0.501
2 2
2 2
S S
2] 2
0.25 0.25 4
p = <0.001
0.00 T T T T T J 0.00 T T T d
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Time (months) Time (months)
C. PFS by NLR D. PFS by Sl
1.00 Strata 1.00 4 Strata
. —— NLR < 3 (n=32) : —— Sll < 655.5 (n=53)
= NLR >= 3 (n=74) = SIl >= 655.5 (n=53)
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Figure 1. KM curves for PFS based on grouping by independent prognostic factors
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