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ABSTRACT —— Background/Aim. Inmune checkpoint inhibitors (ICIs) plus platinum-based chemotherapy is the
recommended first-line treatment for advanced non-small-cell lung cancer (NSCLC). However, which biomarkers
are useful for predicting the efficacy of ICIs plus chemotherapy is unclear. We therefore explored biomarkers
that may predict the progression-free survival (PES) following treatment with ICIs plus chemotherapy. Patients
and Methods. We retrospectively reviewed 85 patients with NSCLC who received ICIs plus platinum-based che-
motherapy between January 2019 and July 2021. The association between biomarkers and the effect of the ther-
apy on the PFS was investigated. Results. Multivariable COX regression analyses revealed that a pretreatment
modified Glasgow prognostic score (mGPS) of 2 (hazard ratio [HR]: 1.76, p=0.004), an albumin-globulin ratio (AGR)
<14 (HR: 257, p=0.016), and an advanced lung cancer inflammation index (ALI) <10.1 (HR: 2.20, p=0.041) were as-
sociated with a poor PFS. Conclusion. The mGPS, AGR, and ALI may be useful predictive factors for ICIs plus
platinum-based chemotherapy in NSCLC.
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L BHIC

HE 47 399 JE /N 0 W il 9% (non-small-cell lung cancer :
NSCLC) D#EWFeiEZ, fEF =~ v 7 KA ¥ FHEH
(immune checkpoint inhibitor : ICI) ®&¥IZ X Y K&
SBALL, EAETIX BT A N =D A BT 28 2 /i i Rk
@D NSCLC IZx}3 2 —Wkifnf#t & LC, ICI &Pt L 7= E
TIEFEDSE R GIRIL L oo T DL LA L, &
FTLLITRTOREFTRERDSGFONL DT TIERL, F
72N TFUART- & U CTHE. L72 b Did 7w,

ICTHAFE DO FHRTFIMHE T L LTI TNLR
( neutrophil-to-lymphocyte ratio) % CAR ( CRP-to-
albumin ratio), AGR (albumin-globulin ratio) 7 & 4%k
DIIEVES — 7 — OGRS HE SN TS, 24 Thb
DIRENE~ — J1 — 1IN SSRE R BT PD-1 PRI X % 1
PN DIRAEZ L3 2 2 & THBEDRICRE T % & &
NTW 525 ICT+ 7T F FHAIBE I B W THRET L
7oA R, FoEHEIEH LTI R, 22T
ANZETIE, BBETORREERZ b L IZ5Etk~— 7 —
DA M ZEBET L7z,

MR ERBESE

201941 A5 2021 4R 7 H £ TIZHUBETICI+ 7 5
T F BB #2417 - 72 NSCLC @ 85 fllizDOwT, %
JETES — 71— LIEHRIR, AHEFR L OB ERTTHRMN
R L7z

Ealibap

PIEVE~ — # —1Z, NLR, PLR (platelet-to-lymphocyte
ratio), CAR, mGPS (modified Glasgow prognostic
score), LIPI (lung immune prognostic index), dNLR
(derived neutrophil-to-lymphocyte ratio), PNI (prognos-
tic nutritional index), AGR, ALI(advanced lung cancer
inflammation index) & M 72, BRI~ — 7 —DEFR
% Table 1 \Z/R 3. F 7z, PUIEER)A O 2 1L SET
RECIST #' 4 K5 4 ~ (version 1.1) # >, R EIEAR)
WEFHN L7z, AFEPFROFEBREITA FHL I
#l  #e (Common Terminology Criteria for Adverse
Events : CTCAE) version 5.0 2 Fi v CafAili L 7z.

HREtAER

F PRIV~ — FH — D cut off fiHlL, FHEEHIHZE (disease
control rate : DCR) %Z 812 & L 7z ROC (receiver operat-
ing characteristic) B 2 FH VTP L, BEH R bulE
PR R OREM LB, Fisher O IEMEME % W7z, F
7z, ARTIMA T DAL COX BN — FEF L%
W TAT - 72, AT 7KHEX p=0.05 LEEL, TXTOM
BH#NTICIX EZR (version 1.35) ZfHH L 7=.

B R

1. BEER

B S % Table 2 (2R 3. FlhJufiix 73
BH : 45~79) T & - 72. Eastern Cooperative Oncology
Group performance status (ECOG PS) i, PS 0, 1 %% 96%

Table 1. Definition and Cut-off Values of Biomarkers

Variable Definition Cut-off value
NLR neutrophil-to-lymphocyte ratio 37
PLR platelet-to-lymphocyte ratio 289
CAR CRP/albumin 12
mGPS 0: CRP <1.0 mg/dl 2

1: CRP >1.0 mg/dl and albumin >35 g/dl
2: CRP >1.0 mg/dl and albumin <35 g/dl
LIPT 0: dNLR <3 and LDH <222 2
1: ANLR <3 or LDH <222
2: dNLR >3 and LDH >222

PNI 10 X albumin + 0.005 X lymphocyte 34.6
AGR albumin/globulin 14
ALI BMI X albumin/NLR 10.1

NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
CAR, CRP-to-albumin ratio; mGPS, modified Glasgow prognostic score;

LIPI, lung immune prognostic index; dNLR, derived neutrophil-to-lympho-

cyte ratio; LDH, lactate dehydrogenase; PNI, prognostic nutritional index;

AGR, albumin-globulin ratio; ALI, advanced lung cancer inflammation in-

dex; CRP, C-reactive protein; BMI, body mass index.
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Table 2. Patients’ Characteristics

Characteristics

N=28&5

Age; median (range), years
Sex; N (%)
Male
Female
Smoking history; N (%)
Current and former
Never
ECOG PS; N (%)
0
1
2
Histology; N (%)
Adenocarcinoma
Squamous
Others
Staging; N (%)
11
v
Postoperative recurrence
Mutation status; N (%)
Positive
Negative
PD-L1 expression; N (%)
0%
1-49%
>50%
Previous chemotherapy; N (%)
0
>1

73 (45-79)

67 (79%)
18 (21%)

13 (15%)
72 (85%)

29 (34%)
53 (62%)
3 (4%)

51 (60%)
21 (25%)
13 (15%)

3 (4%)
58 (68%)
24 (28%)

10 (12%)
75 (88%)

25 (29%)
23 (27%)
31 (36%)

76 (89%)
9 (11%)

Regimen of platinum-based chemotherapy; N (%)

Pembrolizumab + CDDP (CBDCA) + PEM
Pembrolizumab + CBDCA + nab-PTX
Atezolizumab + CBDCA +nab-PTX

49 (58%)
32 (37%)
4 (5%)

ECOG PS, Eastern Cooperative Oncology Group performance sta-
tus; PD-L1, programmed death ligand 1; CDDP, cisplatin; CBDCA,
carboplatin; PEM, pemetrexed; nab-PTX, nab-paclitaxel.

ZhHOTEY, PS21E 34 (4%) THo7z. NI A 3—
DBABETEREEE 1068 (12%) Y, TDHH9
BITIEZ—WBERE LTF Oy v FF—FHEHE (tyro-
sine kinase inhibitor : TKI) ZfEH L, KW HE LT
ICI+ 75 F F8HIA P G- S Tz, PRI RO L ¥ »
NERATUY AR T AT AT ITF U/ AINVKT T F v
+ XL FE FA49 B (58%), NATTY AT + 7
WKRTSF 2 +F T2 5 7 h 326 (37%), 77T
VIVAIT+ANKTZF 2 +FTRT )57 wNh4
Bl (5%) TH o7z,
2. BREMYT—H—EEEBELEFMA (progression-
free survival : PFS) DESE

DCR Z 48L& L7z ROC Hift % Fv CoIEtE~ — 7 —

IZDWT cut off i % gezE L (Figure 1), %% cut off fH (2
X o T2 THIENRICG 2 BB AT L 72,

PFSIZE %25 2 2 NFIZB$ 5 COX iy — FE
TR G BERRNT T, EE~Y— A —D5 5
mGPS=2 (hazard ratio[HR] : 1.59, 95% {5 #EIX 4 [CT] :
1.20~2.11, p=0.001), AGR<14 (HR : 241, 95% CI :
1.24~471, p=0.010), ALI<10.1 (HR :1.86, 95% CI ;
1.04~3.33, p=0.036) 2°H KR A RN FTH - 72 (Ta-
ble 3). ¥ 7z, &HEVE~— — OB BICLEE L 72 5 MG
B @ v T X globulin>4.2 (HR : 328, 95% CI; 1.55~
6.96, p=0.002) B"HELRRALRHFTH o7, 51T,
AR CHEZZ RO IN S DR REE~— 7 —
L, ECOGPS, HMEH, BLUEE, 74 NN—DAHBKET
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Figure 1. Receiver operating characteristic curves for the disease control rate. (A) NLR; (B) PLR; (C) CAR; (D) PNI;

(E) AGR; (F) ALL NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; CAR, CRP-to-albumin ratio;
PNI, prognostic nutritional index; AGR, albumin-globulin ratio; ALI, advanced lung cancer inflammation index; AUC,

area under the curve.

ZR.OA74E, PD-L1 #881%, globulin 2 M7 288 & L%
ZERIFEHTICB VT, mGPS=2(HR : 1.76, 95% CI ; 1.20~
259, p=0.004), AGR<14 (HR : 257, 95% CI; 1.19~
554, p=0.016), ALI<10.1 (HR : 220, 95% CI; 1.03~
467, p=0.041) PHEEFREARKT TH > 72 (Table
4).
3. mGPS, AGR, ALl & DCR MR
WIZPFSICH T 2L LA BMITTHEELZ RO
mGPS, AGR, ALIIZEBWT, HRIEE~—H—T%1C
YOS 9 % Midd L 7z (Table 5). DCR & mGPS 23EAil
(=0, 1), @il (=2) OBETZENEN864%, 654% (p
=0.038), ALIZ%wfii (=10.1), KMot (<101) TF
N2 90.2%, 54.2% TH H (p<0.001), mGPS fikfiH, ALI
BHOBECTHEICE > 72, T2, AGR P Efi(=14),
M (<14) O T DCR IZZFNZN 89.3%, 754% TH
D (p=0.160), AEEEIRLNEr>72b DD, AGR
DS OBETES WE T - 72.
4. mGPS, AGR, ALl &t BEEEROKE
HERROFAERE & SEE~ — 7 — OBREIZ D W
T 21T > 72, BEEHRIZB VT grade 3 BL Lo E
HLL 50 Bl (588%) IZ#Red, TP ) BLIEHED WA E
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P b L ChF i ERIR A 25 32 1 (37.6%), & LS 19 B
(22.3%), MUGIRA 25 8 B (94%) THH -7z, Grade 3
VI E oA ERSORABEEIE, mGPS 23 (=0, 1),
i (=2) oBETENRZEN 59.1%, 73.0% (p=0.31), AGR
AEAE(=1.4), Kl (<14) DB TENZEN 62.7%, 66.7%
(p=0.80), ALI A %Ml (=10.1), &Ml (<10.1) DETZ
&N 541%, 708% (p=022) TH Y, HEFLOIE
P I 22RO R o 72,

F 72, T OHTgrade3 Ll b o6 B A G5
(immune-related adverse events : irAE) & 12 #1
(14.1%) » 0, HilEdeHs 6 B (7.1%), RIBEALG:, RiZ,
KWsge, RkBEREE S Eh2ZN 361 (35%) TH - 7.
Grade 3 UL E® irAE O34 SHEE 12 mGPS 23 (=0,
1), &l (=2) oFFTERZN 11.9%, 19.2% (p=0.50),
AGR i (=214), K (<14) OFET 14.0%, 14.2%
(p=1.0), ALI 2%&1H (=10.1), f&fil (<10.1) D#ET 8.2%,
292% (p=0.03) T>H» Y, ALIKAl TiZ grade3 Yl Lo
irAE OBEEDSEWRER & o 7z,

z =
ICT HABRIEIZ BT B SV~ — 7 — L P L OBIE
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Table 3. Results of Univariable Analy-
ses of Factors Associated with the Pro-
gression-free Survival

Univariable analysis

Variables Hazard ratio
(95% CI) p-value
NLR 150 0.142
(>3.7) (0.87-2.58)
PLR 1.79 0.065
(>289) (0.96-3.33)
CAR 147 0.253
(>12) (0.76-2.82)
mGPS 1.59 0.001
(=2) (1.20-2.11)
LIPI 0.99 0972
(=2) (0.68-1.45)
PNI 052 0.094
(=34.6) (0.25-1.12)
AGR 241 0.010
(<1.4) (1.24-4.71)
ALI 1.86 0.036
(<10.1) (1.04-3.33)
white blood cell 1.66 0.079
(>8800) (0.94-2.94)
neutrophil 1.78 0.062
(>7000) (0.972-3.24)
lymphocyte 1.01 0.983
(>1400) (0.583-1.74)
platelet 1.19 0532
(>250000) (0.69-2.06)
albumin 0.63 0.177
(>29) (0.32-1.23)
globulin 3.28 0.002
(>4.2) (1.55-6.96)

NLR, neutrophil-to-lymphocyte ratio; PLR,
platelet-to-lymphocyte ratio; CAR, CRP-to-al-
bumin ratio; mGPS, modified Glasgow prog-
nostic score; LIPI, lung immune prognostic in-
dex; PNI, prognostic nutritional index; AGR,
albumin-globulin ratio; ALI, advanced lung
cancer inflammation index.

OWVTIEINFE TEHOMEAN 2SN TWB5, ICT
+ 75 F FHEABASE COMEIZ R L, Mo
T—ZD IR SN TV v, SO A DG T,
mGPS, AGR, ALI2SPFSICB#ELTEBY, IhHD4%
FEPE = — 71 — ANEHEI R TFINIZAHH TH 2 WTREEAVR S
niz. TNFTICI+ 7T FFRAGFHBEICB VW CH
HOWMBE LR, BERFHRLEEZEZONS.

mGPS IZMMi{F 7 V7 I “MHE CRPEZ S0 E b
Z2a7Td» VY, ALI & BMI (body mass index) & Ifiliis 7
VT I M, NLRICEDERESNDL25, EHE5880

RAFRME L WHEERIEA KL /o — A — L EhTw
5.5 —Ji, AGRIRIMET7T VT I ik a7y UMD
iz pimshn, BEGEROEERY A M A4 >
ERFBIRFEEZ WL TW5B 4 SR OMREIZBE W T,
mGPS {iifli, AGR @i, ALI @l O BERETIEE W IENE
MEAE RO TBY, SIIRE MBS SIE ATRRERI R 1S
KELHELTWBIENEZLNS.

INS OB THIIED T o 2T REL 20%
ZbNhb., FT1ID2HELTTIVT I YOMGZETS
N5, 7T I ILNESE O SIE R R EIRE A S LT
WELH, FOMICTORY 75 vV B %4 L7tk
JPICH G L, ERRIELS 2 LN TE
D, 67T DT ENLIMIFET VT I AMEDEWVIZEICTIC
X BYUEE RS E o7z L Bb s, 2 DHIS, T
FIEDLFHEL DR RN G- 2 25BN T o 5. i
TR EHETH 213 LR 5 EES LD IL6 DI
DL 8 ALFIRBEAN DI L % B & & 25
ENTEBD, EBIZINLDYA NI A4 ViFEEHED
FALRA) R %2 7R 2 & TR O & AL~ DK
PUEICREEZ 5222 L6 TwE. TNHORET
WEIESE SR NIREICH % L E X b 720, (b
EIRANOIEPEEE S 2 53, TR PuEEsh RIS
nzdiorlbhs.

F7, INSoERE~Y—F — EHEFRL L OBRKRIC
DOWT b MEF 217V, AL Al Tl grade 3 UL @ irAE
DFEEHED T CFER L 2572, WRITRA 513 ICT
MIEHRICB VT NLR B X O°PLR 28 irAE SH o Pl A
TFE%BIEERLTBD, Y NLR ZHWHRETH %
ALL & irAE O FAICHMEEEZ A L T 2 i fEMEA2 D
%. T grade3 UL EDOEE 2 irAE 23584 L 7261 T
&, LR IER AT O A4 FOEGHES BNk
B I ETHBRRDZTITHE N WE2H ), ALL
BAEDOHETIL ir AE ICBYH L 72885 2> © b {G RN R AR
TLAWREESH S EEZONS.

ALTIZ DWW TIEARNIZE & 870 5 K R AT R 12 HE &
NTHB Y, Mountzios S 1% ICT H.H|HE 12 B v T ALL
FEEDSEALE I B X OZsh s L HBABIRICH 5 72— H
T, ICI &AL PHE OBt HHIETIIEE L o7z &
ZRLTWS. 10 LaL, ZoHETld ALI>18 % il
ELTHELTEY, RIFFEL I cut off fliD5HE D & & 2>
SR STAEREACTREEIZEZONS. DX
WCRAEYE < — 1 — D cut off HIXIFIET L ICR R B2 HH
L4 <, HB~— A —DOHEY 7 cutoff [HEEETHZ L D
SHROPETDH 5.

RIFFEIIZ VL O OBRADDH 5. ik TH T 5
2EEN TR WERFHNZRUIZETH Y, BE RN
HUUEIZBW TN, 7T AZELTOATRESRSH B, &
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Table 4. Results of Multivariable Analyses of Factors Associated with the Progression-free Survival

Univariable analysis

Multivariable analysis

Variables Hazard Hazard Hazard Hazard
ratio p-value ratio p-value ratio p-value ratio p-value

(95% CI) (95% CI) (95% CI) (95% CI)
ECOG PS 1.63 0.107 1.16 0.672 1.32 0410 1.34 0407
(=12 (0.90-2.94) (0.58-2.32) (0.68-2.55) (0.67-2.68)
Histology 1.97 0.022 1.89 0.123 1.98 0.100 2.34 0.045
(=squamous) (1.10-3.53) (0.84-4.26) (0.88-4.50) (1.02-5.36)
Smoking history 1.08 0.861 1.40 0.554 2.14 0.230 1.77 0.322
(=current and former) (0.46-2.54) (0.45-4.31) (0.62-7.44) (0.57-5.45)
Mutation status 145 0405 322 0.034 2.96 0.074 335 0.034
(= positive) (0.61-3.44) (1.09-9.51) (0.90-9.76) (1.10-10.24)
PD-L1 expression 0.84 0.244 0.67 0.031 0.71 0.050 0.75 0.088
(>50%) (0.62-1.13) (0.46-0.96) (0.51-1.00) (0.53-1.04)
globulin 328 0.002 113 0.838 1.14 0834 148 0511
(>4.2) (1.55-6.96) (0.34-3.70) (0.34-3.80) (0.46-4.79)
mGPS 1.59 0.001 1.76 0.004
(=2) (1.20-2.11) (1.20-2.59)
AGR 241 0.010 2,57 0.016
(<14) (1.24-4.71) (1.19-5.54)
ALI 1.86 0.036 2.20 0.041
(<10.1) (1.04-3.33) (1.03-4.67)

ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed death ligand 1; mGPS, modified Glasgow

prognostic score; AGR, albumin-globulin ratio; ALI, advanced lung cancer inflammation index.

Table 5. Summary of Responses

mGPS=0, 1 mGPS=2 AGR =14

AGR <14

ALI =101 ALI <10.1

(N =59) (N=2g  Pvalue o (N=57  Pvalue  “N_g) (N=24y  DPrvalue
PR 31 (525%) 11423% 0482 16 (57.1%) 6 (456%) 0362 5 (57.3%) 7 (29.2%) 0029
SD 20 (33.9%) 6(231%) 0445 9 (32.1%) 7(298%) 1000 (32 8%) 6 (25.0%) 0.604
PD 8 (13.6%) 8(308%) 0076 3 (10.7%) 3(228%) 0243 6 (9.8%) 10 (41.7%) 0.002
NE 0 (0%) 1 (38%) 1.000 0 (0%) 1(18% 1000 0 (0%) 1 (4.2%) 1.000
RR 31 (525%) 11423% 0482 16 (57.1%) 6 (456%) 0362 5 (57.4%) 7 (29.2%) 0.029
DCR 51 (86.4%) 17 (654%) 0038 25 (89.3%) 3(754%) 0160 (90 2% 13 (342%) <0001

PR, partial response; SD, stable disease; PD, progressive disease; NE, not examined; RR, response rate; DCR, disease control rate;

mGPS, modified Glasgow prognostic score; AGR, albumin-globulin ratio; ALI, advanced lung cancer inflammation index.

512, BIGHMAE72 0 BRI 2 T2 LT3l
T&ERWw. X7z, RUEIR TN F OB 2 RFE L
7T ET, INOHDIIENESY — A — 2R S 5121

MO GEMN B W THBEEOMELZ 1T LESDH D,
GHROTET Y AEEPPIFEIND.

&

NSCLC (Zx3$ 5 ICI+ 75 7 F BAI 6 i i B v
T mGPS, AGR, ALTZ PFSICBHHE L THB Y, HHZZR
RFYMA T & % 205D 5.

=)
aR

A SNBSS 2 FH ORI e L
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