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Abstract: Background In advanced non-small cell lung cancer, the efficacy of PD-1/PD-L1 (programmed cell death protein 1/
programmed death-ligand 1) inhibitors varies considerably, and early prognostic predictors remain unclear. Objective To evaluate
the prognostic significance of early changes in the neutrophil-to-lymphocyte ratio (ANLR), prognostic nutritional index (PNI), and
their combination as the inflammation-nutrition score (INS) in advanced non-small cell lung cancer (NSCLC) patients receiving
PD-1 inhibitor therapy. Methods A retrospective analysis was conducted on patients with advanced NSCLC who received anti-PD-
L1 monoclonal antibody monotherapy or combination therapy at Shandong Second Medical University Affiliated Hospital from
January 2020 to December 2024. Peripheral blood indexes were measured before treatment and after completing two treatment
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cycles. ANLR and PNI were calculated and used to group the patients: ANLR > 20% as the elevated group, << 20% as the stable
group; PNI > 45 as the well-nourished group, << 45 as the malnourished group; INS was defined as a combined indicator: ANLR >
20% scored 1 point, PNI <45 scored 1 point. Patients were stratified into high-risk (2 points), intermediate-risk (1 point), and low-
risk (0 points) groups. Kaplan-Meier method was used to compare progression-free survival (PFS) and overall survival (OS) among
the groups, and Cox regression was applied to identify independent prognostic factors. A prognostic prediction model was then
constructed, and the prediction performance was evaluated using receiver operating characteristic (ROC) curve analysis. Results A
total of 163 patients with NSCLC were included in this study, comprising 100 males (61.35%) and 63 females (38.65%). The median
age was 601 (range: 54 - 68) years . Median OS was 16.4 (/QR: 11.8 - 22.0) months, and median PFS was 7.8 (IQR: 5.0 - 14.0)
months . Compared with the stable group, the elevated NLR group had significantly shorter median PFS (6.5 [/QR: 4.1 - 11.5]
months vs 8.6 [IQR: 6.2 - 15.9] months, P=0.041). The group with PNI<45 had shorter PFS than the PNI 245 group (6.9 [IQR: 4.3 -
12.9] months vs 8.9 [/QR: 6.2 - 17.5] months, P=0.048). Similarly, the INS high-risk group showed reduced PFS compared with the
intermediate and low-risk group (6.0 [IQR: 4.2 - 9.2] months vs 8.4 [IQR: 6.1 - 13.7] months, P=0.047). Multivariate Cox regression
analysis revealed that ANLR > 20%, PNI<45, and INS high-risk status were associated with shorter PFS, whereas PD-L1
expression >50% was associated with relatively better PFS (P<0.05). ROC curve analysis showed that models based on ANLR+
PNI+PD-L1 and INS+PD-L1 both exhibited good predictive performance for PFS in patients with advanced NSCLC, with areas
under the curve (AUC, 95% CI) of 0.852 (0.753 - 0.937) and 0.843 (0.698 - 0.978), respectively. Conclusion Early-treatment
increases in ANLR and decreases in PNI are significantly associated with poorer prognosis in NSCLC patients receiving PD-L1
inhibitor therapy. INS may serve as a composite indicator reflecting inflammatory and nutritional status, providing reference for
evaluating immunotherapy efficacy and prognosis.

Keywords: non-small cell lung cancer; PD-1 inhibitor; neutrophil-to-lymphocyte ratio; prognostic nutritional index;
inflammation-nutrition score
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B0 10 min 54 B IL% , 73 E 1.5 mLEPE T,
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T >20% 5 H B AL o & W2 fif % (objective
response rate, ORR)>A CR FIPR HE T & Hufil, ¥
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Tab.1 General and clinical characteristics of the included patients (n=163)

S Kl EiE Kl

AEHE/ %, MUIOR)] 61(54,68) PR AL L MUOR)] 16.4(11.8,22.0)

BMI/(kg/m?, X+s) 23.1842.11 TP HE AL L MUIOR)] 7.8(5.0,14.0)

RN, %) TRIT R/, %)

% 100(61.35) CR 0(0.00)
‘g 63(38.65) PR 78(47.85)

I R A3 301/(151], %) SD 55(33.74)
B 55(33.74) PD 30(18.40)
v 108(66.26) NLR/[M(IQR)] 42(3.1~6.0)

ECOG/(#1, %) ANLR 2 b 4320 /(191 , %)
0~1 150(92.02) Tt =2 (ANLR>20%) 62(38.04)
>2 13(7.98) FasE 41 (ANLR <20%) 101(61.96)

EGFR ZE25/(5], %) 26(15.95) PNIE RS AL/(B, %)

AR 2 /(1] , %) 120(73.62) R R (PNI=45) 92(56.44)

PD-1 #il1/(f51, %) BIRAR R UL (PNI<45) 71(43.56)
Nivolumab 70(42.94) RAE-EFREA T L ANS)/(H1], %)

Pembrolizumab 93(57.06) XU 2E.(0 43) 58(35.58)

BRAARST /(1 %) rhRUSZH (1 43) 63(38.65)
>2 120(73.62) T KU 2H.(2 43) 42(25.77)
<2 43(26.38)
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Tab.2 Comparison of clinical characteristics between groups stratified by changes in ANLR and PNI levels

ANLR PNI INS
bR FEdd fasEdl HIRARA  EFRRIOH mARAL AR
Pl Pl PlE
(n=62) (n=101) (n=71) (n=92) (n=42) (n=121)
AEIR/ %, MUOR)] 63(56,70) 60(53,67) 0.082  62(55,69) 60(53,66) 0.118  62(56,69) 61(55,68)  0.580
LB, %) 0.326 0.640
% 41(66.13) 59(58.42) 45(63.38) 55(59.78) 26(61.90) 74(61.16)  0.993
7 21(33.87) 42(41.58) 26(36.62) 37(40.22) 16(38.10) 47(38.84)
ECOG/(f41], %) 0.354 0.173 0.538
0~1 55(88.71) 95(94.06) 63(88.73) 87(94.57) 35(83.33)  115(95.04)
>2 7(11.29) 6(5.94) 8(11.27) 5(5.43) 7(16.67) 6(4.96)
EGFR Z275/(f41, %) 11(17.74) 15(14.85) 0.625 14(19.72) 12(13.04) 0.248  14(33.33) 12(9.92) 0.945
W S /(] , %) 48(77.42) 72(71.29) 0.388  55(77.46) 65(70.65) 0.328  38(90.48) 82(67.77)  0.737
PD- 151/, %) 0.903 0.871 0.927
Nivolumab 27(43.55) 43(42.57) 31(43.66) 39(42.39) 22(52.38) 48(39.67)
Pembrolizumab 35(56.45) 58(57.43) 40(56.34) 53(57.61) 20(47.62) 73(60.33)
REAEALST TR/, %) 0.896 0.794 0.905
>2 46(74.19) 74(73.27) 53(74.65) 67(72.83) 33(78.57) 87(71.90)
<2 16(25.81) 27(26.73) 18(25.35) 25(27.17) 9(21.43) 34(28.10)
FPALECEAAIVA ,MUQR)]  153(11.2~20.5) 17.1(12.5 ~234) - 0.047 15.8(113 ~209) 17.6(12.8 ~23.9)  0.056 14.5(11.0 ~ 18.6) 17.0(13.4 ~22.0) 0.061
FRATEHERAAAI A MUIOR)] 6.5(4.1 ~11.5) 8.6(6.2~15.9) 0.041 6.9(4.3 ~12.9) 8.9(6.2~17.5) 0.048 6.0(4.2~9.2) 8.4(6.1~13.7) 0.047
ANLR/[M(IQR)] 23(16~33)  19(13~29)  0.002 21(15~31) 19(13~27)  0.079 27(21~34)  19(13~28) 0.054
PNI/[M(IOR)] 44(42 ~47)  46(44~49)  0.049 42(40~44)  48(46~51) <0.001 43(41~45)  46(44~49) 0.049
INS/(l, %) <0.001 <0.001
RS 4H.(0 43) 13(20.97) 45(44.55) 12(16.90) 46(50.00)
R AL(143) 22(35.48) 41(40.59) 27(38.03) 36(39.13)
RS2 (2 47) 37(59.68) 5(4.95) 32(45.07) 10(10.87)
T2 PD-L1 Fik/(1, %) 0.568 0.871 0.994
<1% 20(32.26) 25(24.75) 20(28.17) 25(27.17) 14(33.33) 31(25.62)
1% ~ 49% 23(37.10) 40(39.60) 28(39.44) 35(38.04) 16(38.10) 47(38.84)
>50% 19(30.65) 36(35.64) 23(32.39) 32(34.78) 12(58.57) 43(35.54)
1.00 — INSHRE R4 1.00 — ANLRE&EZH 1.00 — BREGFUH
— INSE K2 — ANLRFF&4 — BEARA
o 0.75F HR(95% CI)=1.68 (1.12 ~2.51) & 0.75) \ HR(95% CI)=1.55 (1.07 ~ 2.26) o 075+ \ HR(95% CI=1.52 (1.04 ~221)
% P=0.047 & ! P=0.041 P=0.048
?520.50- é’go.so- \
) )
R o.2s| Ro2s
0000516 224 32 40 00056 22 32 40 000516 22 32 a0
A1)/ H B 1]/ H A1)/ H
E1 S9EMTHEEFMEZE

JREEATH).

Fig. 1 Progression-free survival of different groups
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231 AR ZEST Z3HTH, ANLR>20%(HR=  1PE(P34>0.05).

1.620, 95% CI: 1.120 ~ 2.340, P=0.011)#1PNI<

232 ZHREN DRNR S 2R EE

45(HR=1.580, 95% CI: 1.090 ~2.300, P=0.016)] X454 AR, KAENR L, BRI A

S5 PFS B E MG AFER . S BECOG P47 .

ANLR., PNI (INS FIHRILEATHHN), LIRS



R TR A R 2 B AR

Acad J Chin PLA Med Sch Nov 2025, 46 (11)

https://xuebao.301hospital.com.cn 1039

PES]. ECOG. EGFRZEAE | WM s /R AL IE AR
gE I /R . ANLR(>20%). PNI(<45) kK PD-L1 %
K (=50%), ¥ 5 5 Al 57 DR (HR 43 51 0 1.551
1.520 }20.651, P<0.05), #&/miAJyr FH1 ANLR F+
5 FIT PINT AL I8 2048 o £ 8 1 114 XU o

I 2. 44 A INS (ANLR, PNIFIH R IEZE R
THA), TRLUERS . PR . ECOG. EGFRRZE
WA SR AR AR i, SRR . INS KU 4 K
PD-L1 ik (>50%)%, Y5 105 M 7. S BE (HR 5351
5 1.471 % 0.722, P<0.05), #HBESIEAE ANLR
FIPNILJG , INS =5 JRUBS: 21 1 5 9 2k Joe JAL IS Jd 38 14
e EREERSTR, YT RN RIAEAEL(ANLR).,
B IR (PNT) K INS = WU 1 5 905 b 7 G B
PD-L1 KRR s HoA B 52 m, Hd PD-L1>
50% 4\ T AR R (P<<0.05), WK 3,
2.4 X EBETSPFS)BIFNIEEE

2.4.1 UG HEASAE Y/ T PEA R KR 36 3 45

A, RPERL T R 2 JEATAE IE . KR/ A AR
PD-L1 KK B A NP IK T2 (1=250%, 0=
), HEAR R MHAM [ AR, FEHTEZHE
Cox [F]H, 2552 00 P& 2( 1m0 U= 25 55 2R bR e/ XU Ak =%
PRI

2.4.2  BE TS (PES) A FI0 PF-Ad AR 75 1 T30 54 fig
TEASG DAL A5 XU AR e A58 A 4 4 o S8 T
J5 (PFS) R TH0I PPAl A B (58 1 F12), A2 i B
TS R S P A AR 114 22 1) LA ) 2 1 0000 A 7R 1) [X 43
B, ARG R T BB R A <12 H &
AR TG A RAEA (n=41), BUCHE R AR >
184~ B B AR T AR (n=49), DI45 R
H Y R AR Sk O N &, 4T ROC 437
25 L. R ORI A 2 () AUC(95%CT) 43 51 4
0.852(0.753 ~ 0.937). 0.843(0.698 ~ 0.978), >
0.8, H#REAKRGHTINPHSME. W4, ROC
SyHTIRZE LI 3

x3 THREFHXEKEZRE Cox BFRE S

Tab.3 Cox regression analysis of factors associated with progression-free survival

- AR RS EAS il EASE vl
HR 95% CI P HR 95% CI P1H HR 95% CI P
AFEIE 1.181 0.820~1.700  0.372
531 1.045 0.751 ~1.468  0.774
ECOG 1.452 0.818~2.571  0.203
EGFR %78 0.901 0.532~1.522  0.69%4
2 A e 1.119 0.779 ~1.609  0.541
ANLR>20% (vs ANLR <20%) 1.618 1.116 ~2.350  0.011 1551 1.071~2247  0.020
PNI<45 (vs PNI>45) 1.578 1.088~2292  0.016 1520 1.040~2.224  0.030
INS (2v50,1) 1471 1.056 ~2.049 0.022
PD-L1 %34
<1% Z A S S SN
1% ~ 49% 0.342 0.126~0.929  0.035 1.058  0.793~1.411  0.702 1.078  0.539~2.157 0.831
>50% 0.275 0.113~0.668  0.004 0.651  0.478~0.888  0.006 0.722  0.558~0.933 0.013
INS >4 ANLR PNIAT A=/ 4578 1, A BRI 5 R M MOR [R]I E A ] — 22 R 38 Cox 58
F 7 A S B P HR (95% CI)
WAL -0.231 0.023
ANLR 0.477 0.018 I 1 I
PNI 0.404 0.031 I I I
PD-L1#ik -0.501  <0.001  p— | —— 1
WAL -0.320 0.015
2 INS 0.395 0.020 1 1 I
PD-L1#ik -0.319 0.007 e ) F—— 1 , , .
HR 0.5 15 2.0 25
SB=Ln(HR) -0.7 0 0.4 0.7 0.9

US4 Lo(P/1-P)=-0.231+0.477* ANLR+0.404*PNI-0.501*PD-L1# ik
KU HE A2 . Lo(P/1-P)=-0.320+0.395*INS -0.319*PD-L13ik

2 Cox [EAFERZME/ KT RER

Fig.2 Cox regression analysis of forest plot and risk probability model
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R4 BEWRPFS)MTMITMAZE ROCHITER
Tab.4 ROC analysis of the predictive performance of
prognostic models for PFS

AUC REE Fre e 2% MERRE

T “
(95% CI) (/N) (n/N) BEC (N)

I 1 0.852(0.753 ~ 0.937) 0.854(35/41) 0.837(41/49) 0.691 0.844(76/90)
I 2 0.843(0.698 ~ 0.978) 0.829(34/41) 0.837(41/49) 0.666 0.833(75/90)
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Fig.3 ROC curves of model 1 and model 2
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KPR, ICIs VA7 5 A E I NLR (1) T -5 o A1 56
PNE I TE WS AT O, U Mk 40 i gl
B0 K o O P s/, TR TS Bl A 2 0 o 4 AR
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g i PR Al PNI AR R RE S8 22 i AR 77
S5 )m WA, AT AR S AIK AR KO S B e
PERFEIRZS, DALk I 40 A v 2D 5 B0 2 W R
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BITACR B VI, B IR R R S 8g MR
SiE, T SAE 5 G I Z A AE AR OGHE s NLR T
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ST F i T BE 55 S IR TR, A SE A
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BFHFRESHERANS), TP NSCLC £ ANLR Fl1
TR KT TG 25 Jm (I RE ), 45 53 I IN'S g XU 4
8 OS FIPFS I (K T IR XU 2 (P< 0.05), &
RNLRAMEZG M S HIkas s, SEEEE
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