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ABSTRACT Objective: To evaluate the short-term efficacy of pan-immune-inflammatory value (PIV), neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR) in patients with advanced non-small cell lung cancer
(NSCLC) who were treated with programmed cell death-1 (PD-1) inhibitors and the evaluation value of prognosis. Methods: The clinical
data of 132 patients with advanced NSCLC who were treated with PD-1 inhibitors in the Affiliated Hospital of Xuzhou Medical University
from January 2018 to January 2020 were collected. According to the optimal threshold grouping of PIV, NLR, PLR and MLR before
immunotherapy, the relationship between them and disease control rate (DCR) was analyzed. Kaplan-Meier method was used to draw the
survival curve, and Cox regression analysis was used to determine the risk factors affecting survival and prognosis. Results: The optimal
thresholds of PIV, NLR, PLR and MLR were 286.17, 3.07, 250.97 and 0.33 respectively. Patients with NLR <3.07 had higher DCR (P<
0.05). The median overall survival (OS) were longer in PIV <286.17 group, NLR <3.07 group, PLR <250.97 group and MLR <0.33
group. Cox regression analysis showed that PIV, NLR, PLR and MLR were the risk factors affecting the prognosis of patients (P<<0.05).
Conclusion: Patients with NLR <3.07 have better short-term efficacy, and patients with low levels of PIV, NLR, PLR and MLR have
better prognosis. Detection of PIV, NLR, PLR and MLR has certain guiding significance for the short-term efficacy and prognosis evalua-
tion of patients with advanced NSCLC.
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Table 1 ROC curve related indexes of PIV,NLR,PLR and MLR for diagnosis of advanced NSCLC

Index AUC(0.95CT) Optimal threshold Sensitivity Specificity Jordan index
PIV 0.765(0.590~0.916) 286.17 0.727(96/132) 0.757(53/70) 0.484
NLR 0.678(0.369~0.988) 3.07 0.644(85/132) 0.714(50/70) 0.358
PLR 0.727(0.476~0.985) 250.97 0.803(106/132) 0.671(47/70) 0.474
MLR 0.697(0.434~0.958) 0.33 0.674(89/132) 0.714(50/70) 0.388
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Fig.1 ROC curve of PIV, NLR, PLR and MLR for diagnosis of advanced
NSCLC
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Table 2 Comparison of short-term efficacy of PIV, NLR, PLR and MLR groups at different levels

Groups n DCR s P
<286.17 65 58(89.23%)
PIV 1.913 0.167
>286.17 67 54(80.60% )
<3.07 60 55(91.67%)
NLR 3.978 0.046
>3.07 72 57(79.17%)
<250.97 90 79(87.78%)
PLR 1.888 0.169
>250.97 42 33(78.57%)
<0.33 58 51(87.93%)
MLR 0.765 0.382
>0.33 74 61(82.43%)
% 3 A[EKFE PIV.NLR,PLR MLR HHFF L
Table 3 Comparison of prognosis of PIV, NLR, PLR and MLR groups at different levels
Median survival
Groups n Survival rate . Logrank s P
time( month )
<286.17 65 29(44.62%) 22
PIV 30.15 0.000
>286.17 67 1(1.49%) 12
<3.07 60 27(45.00%) 19
NIR 26.06 0.000
>3.07 72 3(4.17%) 12
<250.97 90 30(33.33%) 20
PLR 17.59 0.000
>250.97 42 0(0.00% ) 11
<033 58 28(48.28%) 22
MLR 32.52 0.000
>0.33 74 2(2.70%) 10
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Fig.2 Survival curve of the effect of PIV, NLR, MLR, PLR on the prognosis of immunotherapy for advanced NSCLC(OS))
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Table 4 COX regression analysis of prognostic factors in patients with advanced NSCLC

Variable Evaluation B Se Wald »? P HR 0.95CI
Constant -0.077 0.035 4.949 0.026
PIV 1=>286.17, 0=<286.17 0.781 0.207 14.245 0.000 2.184 1.456~3.276
NLR 1=>3.07, 0=<3.07 0.658 0.223 8.696 0.003 1.931 1.247~2.990
MLR 1=>250.97, 0=<250.97 0.430 0.177 5.870 0.015 1.537 1.086~2.177
PLR 1=>0.33, 0=<0.33 0.838 0.205 16.653 0.000 2.011 1.546~3.457

FR ORI | /IR L BRAZ AR | B AN SR A R R A E 22
R P 2 ST AT 10 T2 0, FAE IR P e Y 4 T AL 2 b
A -0 HrPARr 2t R AN B A TR A R AR R IR B L
R 4305 , I3 560 e 41 B i 1 PR 0 ol 2% ML v
29 6 L P R 03, A, SR W 5 AR R B R A
AR AR R I A A S 0 /NG oL 45 A R A
TR e 40 MO AS 2 AU e RGEAIIRZE, IR K
Az, IRt 4 TGF-B24  TGF-B25 S5 2 A 1ok S g iR E
K50 AN M AEAT S CH A IiRE P RO A0 L, 49 4 - A
PE T IR ELZH AT ARG AHAE s 0 Ik L 40 fE i R4 B B
GoPE SN, ALFE T bk L 40 A b 12 N 4 A EE M T I L 40
A0SR T T SR T AR (S, 2 T 0 0 P 1 e )
PIV NLR PLR MLR ] L3 33 4/ JE] it i A0 A B4 4 i 20 i 31
B PATEE AR E B A TP s S S AR DGR 2, ZEAR T
58 NLR 5 DCR B# 156, 34k NLR<3.07 fHBEG Bt
(RIS PR SAE SN R AR I, R 4 T3, 4] 13 SR 03
2R UL 200 5 G 2 L, 44K T A G2 R 80, £k NLR <
3.07 (14 £ Hs FL AT S 1y R R A, T A v 240 L A 7
B 3 kA K A, EZR NLR <3.07 f 8 35 e rb ok 4
J S T R, TR L A A S v, RIS i AR R S A, 41
fiRg R A A

SN AR 5 1A 2 PR SR B 1) B L R Ay, e
rRePE b AT AR T B Bt 4 By SR R R MRES, /NPT 38 T Toll
FEZR S5 IERZE G TG AR5 S i gk e 8 40 M R 7, 1k it 4
PEPUR BB 20 AP0, I EL At R ) AT — 5 AL i v 1, R A
AR L g 200 B P 35 RN, 3 T S A A R e SR T
RG] RT 2 TE Fa A RR FRg IA A A,  EURIRE 1R 2E
FEFLE, 0 NLR ,PLR \MLR fE 70 S BRAIL AR ) S s | Jetotk
AR 4 Aar 1 1, R BRI $ 7R 40E SOy B AIR , e e
FidEE, IR AR, A AT IS s, AR

COX [A1H 43 7 Y 45 18 L 3IE 52 NLR MLR (PLR F 55 34 /2 I ]
NSCLC B filf5 (a2 (P<0.05) . PIV R ik K I FH
SRR 0hR ), B 255 v PR A L /DM L A% A
JHRUFMIbK L 200, 4T ST R B 4 B AT A R GTIE IR
AP, P PTV ASSUAT AsRE B B — 58 PR AR LR U 40 22 , 46
RERICR A AR 3RO (825 TS 1 5TRK . Zeng R S5 FE— T
SR SN AR A 54 B 5 3 W A S B A AR T AT
PIV 20 5%, HAE PFS F1 OS k4 |- 5 3% i T imi PIV 2. 2{ul
HIAE RAAE — T4 32— R PR YT R TR AR E PSS B
S O P AR THIESE, Corti FROK PR, mE4k PIV 5524
19 OS ST ARG o ABFSE T X 132 Bl 8232 Gasleih 7 1 e )
NSCLC &4 47 COX [l 73 Hr J5 R & BL, PIV & 520 58 2
J5 BB B RSB R
g5 BRIk, AME MR AESEFR PIV . NLR \MLR \PLR ] )i
o LA R, HA AR R 22 4 VPREBE | AR A
J, XTI NSCLC 1SR d 7 T RO UG VAl BT —E 1Y
TRPES, HAPITR Wb BB S, JF HBA X
PD-1 R AT AN BN X O3 V6T T RIR R R L . Wi,
RAAT i BERAEAS B 22O AT IS M SN ASIE .
% # 3T ik ( References)
[1] Thai AA, Solomon BJ, Sequist LV, et al. Lung cancer [J]. Lancet,
2021, 398(10299): 535-554
(2] 245, A&, LiER, F. fiithE 544 774 77 ¥4 NSCLC #9
e AR e AR A 42 &, 2021, 26(4): 556-562
[3] Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and immune
correlates of anti-PD-1 antibody in cancer [J]. N Engl J Med, 2012,
366(26): 2443-2454
[4] Li H, Han D, Zhang L, et al. PD-1/L1 inhibitors may increase the risk
of pericardial disease in non-small-cell lung cancer patients: a

meta-analysis and systematic review[J]. Immunotherapy, 2022, 14(7):



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.1 JAN.2023

- 167 -

577-592

[5] Hendriks LE, Rouleau E, Besse B. Clinical utility of tumor mutational
burden in patients with non-small cell lung cancer treated with im-
munotherapy[J]. Transl Lung Cancer Res, 2018, 7(6): 647-660

[6] Russo A, Russano M, Franchina T, et al. Neutrophil-to-Lymphocyte
Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), and Outcomes
with Nivolumab in Pretreated Non-Small Cell Lung Cancer
(NSCLC): A Large Retrospective Multicenter Study [J]. Adv Ther,
2020, 37(3): 1145-1155

[7] Zhu ZF, Zhuang LP, Zhang CY, et al. Predictive role of the mono-
cyte-to-lymphocyte ratio in advanced hepatocellular carcinoma pa-
tients receiving anti-PD-1 therapy[J]. Transl Cancer Res, 2022, 11(1):
160-170

[8] Fuca G, Beninato T, Bini M, et al. The Pan-Immune-Inflammation
Value in Patients with Metastatic Melanoma Receiving First-Line
Therapy[J]. Target Oncol, 2021, 16(4): 529-536

[9] Sahin AB, Cubukcu E, Ocak B, et al. Low pan-immune-inflamma-
tion-value predicts better chemotherapy response and survival in
breast cancer patients treated with neoadjuvant chemotherapy [J]. Sci
Rep, 2021, 11(1): 14662

[10] Fuca G, Guarini V, Antoniotti C, et al. The Pan-Immune-Inflamma-
tion Value is a new prognostic biomarker in metastatic colorectal can-
cer: results from a pooled-analysis of the Valentino and TRIBE
first-line trials[J]. Br J Cancer, 2020, 123(3): 403-409

(1] BT, Z—R. FARBE ST I7 2N AT & -RECIST[J]. A1E & %,
2004, 4(2): 85-90, 111

[12] Kim JH, Jeong SY, Lee JJ, et al. A Bayesian Network Meta-Analysis
of First-Line Treatments for Non-Small Cell Lung Cancer with High
Programmed Death Ligand-1 Expression[J]. J Clin Med, 2022, 11(6):
1492

[13] Z&14, 3% T, L3k, % 3k AR & 4842 PD-L1 TTF-1,SYN
Rk lE KRB IR RGH X EZARR [J]. ARAEHEFikE,
2021, 21(13): 2517-2521

[14] Heeke S, Hofman P. Tumor mutational burden assessment as a pre-
dictive biomarker for immunotherapy in lung cancer patients: getting
ready for prime-time or not?[J]. Transl Lung Cancer Res, 2018, 7(6):
631-638

[15] Mantovani A, Allavena P, Sica A, et al. Cancer-related inflammation
[7]. Nature, 2008, 454(7203): 436-444

[16] Guven DC, Sahin TK, Erul E, et al. The Association between the
Pan-Immune-Inflammation Value and Cancer Prognosis: A Systematic
Review and Meta-Analysis[J]. Cancers (Basel), 2022, 14(11): 2675

[17] Kiriu T, Yamamoto M, Nagano T, et al. The time-series behavior of

neutrophil-to-lymphocyte ratio is useful as a predictive marker in
non-small cell lung cancer[J]. PLoS One, 2018, 13(2): e0193018

[18] Schlesinger M. Role of platelets and platelet receptors in cancer
metastasis[J]. J Hematol Oncol, 2018, 11(1): 125

[19] Delprat V, Michiels C. A bi-directional dialog between vascular cells
and monocytes/macrophages regulates tumor progression [J]. Cancer
Metastasis Rev, 2021, 40(2): 477-500

[20] Chen SC, Wu PC, Wang CY, et al. Evaluation of cytotoxic T lympho-
cyte-mediated anticancer response against tumor interstitium-simulat-
ing physical barriers[J]. Sci Rep, 2020, 10(1): 13662

[21] Sanchez-Gastaldo A, Muiioz-Fuentes MA, Molina-Pinelo S, et al.
Correlation of peripheral blood biomarkers with clinical outcomes in
NSCLC patients with high PD-L1 expression treated with pem-
brolizumab[J]. Transl Lung Cancer Res, 2021, 10(6): 2509-2522

[22] k%, E % %, FLrHg, 4. NLR MLR PLR /K-F 3} § 5 K5 42 41
B RABER G TARNAA [J]. 5 e J &, 2022, 37 (3): 396-398,
403

[23] Mandaliya H, Jones M, Oldmeadow C, et al. Prognostic biomarkers
in stage IV non-small cell lung cancer (NSCLC): neutrophil to lym-
phocyte ratio (NLR), lymphocyte to monocyte ratio (LMR), platelet to
lymphocyte ratio (PLR) and advanced lung cancer inflammation in-
dex (ALI)[J]. Transl Lung Cancer Res, 2019, 8(6): 886-894

[24] 29, AL, i, 5. Frsmest k0 m o b g
AT BART]. F B HF 4, 2021, 41(15): 3317-3320

[25] 5% Zuk, a3, B R, . T HE @A AT LA | FIKIT
AR ET). #7 4 B FRF4R, 2017, 34(10): 874-876

[26] Yin Y, Wang J, Wang X, et al. Prognostic value of the neutrophil to
lymphocyte ratio in lung cancer: A meta-analysis [J]. Clinics (Sao
Paulo), 2015, 70(7): 524-530

[27] Kwiecien I, Rutkowska E, Raniszewska A, et al. Modulation of the
immune response by heterogeneous monocytes and dendritic cells in
lung cancer[J]. World J Clin Oncol, 2021, 12(11): 966-982

(28] G4R, o 48, TR8 B, 5. 2 R KA A A S0k FOM AR Kt
BTG a9 BT, B AT 54 &, 2022, 51(1): 65-68

[29] Zeng R, Liu F, Fang C, et al. PIV and PILE Score at Baseline Predict
Clinical Outcome of Anti-PD-1/PD-L1 Inhibitor Combined With
Chemotherapy in Extensive-Stage Small Cell Lung Cancer Patients
[J]. Front Immunol, 2021, 12(29): 724443

[30] Corti F, Lonardi S, Intini R, et al. The Pan-Immune-Inflammation
Value in microsatellite instability-high metastatic colorectal cancer
patients treated with immune checkpoint inhibitors [J]. Eur J Cancer,

2021, 150(7): 155-167



