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[ Abstract] Objective: To explore the value of neutrophil lymphocyte ratio (NLR), platelet lymphocyte
ratio (PLR), and lactate dehydrogenase (LDH) levels in evaluating the benefits of immunotherapy for lung small cell
carcinoma with liver metastasis. Methods: From November 2021 to August 2022, the clinical data of 56 patients
diagnosed with pulmonary small cell lung carcinoma (SCLC) with liver metastases and treated with chemoradiotherapy
combined with programmed cell death-1 (PD-1)/programmed cell death-ligand 1 (PD-L1) inhibitors in our hospital
were collected, and the follow-up was cut in September 2022. Blood routine examinations and LDH values before
and after treatment of all patients were collected. The ROC curve was plotted and the optimal cutoff values of NLR,
PLR and LDH were determined when the Youden index was maximum. The cases were divided into low indicator
score group and high indicator score group respectively. Multivariate Cox regression analysis was used to screen
independent predictors of survival after immunotherapy for SCLC liver metastasis. Results:The levels of NLR and
PLR before treatment were related to the objective response rate ( ORR) of patients receiving immunotherapy.
Through univariate analysis of patients’ progression free survival (PFS) , we concluded that the risk factors of PFS

in patients with liver metastasis were high NLR, high PLR and high LDH. The Cox proportional hazards model was
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used to analyze the risk factors obtained from the univariate analysis. The independent risk factors of PFS in

patients with liver metastasis were high NLR and high LDH. Conclusion: NLR, PLR and LDH can be used to

predict the survival of SCLC after immunotherapy.
[ Key words |
lactate dehydrogenase

/N L i e ( SCLC) 24 o Jit % e i 88 1 15%
— H VORI o O B AR T SR SR TT IR R
PRI SCLC 3 1 4 2 4F AR AR 39100y 58% A
21% JIZ MR 29. 4% F1 1% B G 1697 3 A I
RIS S T SCLC ¥R 97 4% Jmy I 1 8 iy — 23R 97
FrbndE' o BIFHESETIRCMR 1 (PD-LL) 2 F
FH BT 12 0 S g% T A= W) bk 25 0, Herh 609% JE /N4
Ji it g8 (NSCLC) 35 PD-L1 ik fH %, 1 SCLC
SR BV 15% & 2 AR, JF H R Z %4 PD-LI
IR T G P A0 T A e R 4 (50% vs 6% ) i L
PR W9 3K BE I 8] 3h 2 A8 A, 32 B i N S
B D 5 A [ R K kR [ 4 7 T A R
SFAR P Jeg 5 P AR L A ( TTLs ) | e 96 i P 5% 28 7
fif (TMB) {84620 55 56 982 36 97 1997 R0 O, (B AE B k%
FAEHENE EAFAE— 2 R BRES . Wk, 76 SCLC %
FEVRYTT Y, SR U AT AT 09 B0 1 AR W A A 8 TE
JEBE . A0 JE I R UL B 28 E PR A A 4 b L
IR N AN T N RN OB I - = BN = = W
U5 (LDH) %% , Z TG PR 55 E 55 T HAE 2 Fh 92 i
PR A e, 45 B T NSCLC
28I /N AR -9 2 40 B HE A ( platelet lymphocyte ra-
tio, PLR) J} & 5 M 300 98 AF A8 3% 10 97 R 0 A AR
301 LDH /KA H 5 BF 5 5 AR 6, H 5 IF 5 5%
() BUR BCIEAE o SR, 1k R A8 xd SCLC
HCR 5 7% 58 38 A 9% 97 R0 80/ DF-Ail 4 1T v AN 1
B AR S VA AT R N R 2 oA
WFIEAR T 2 I Cox [8] U5 43 B 8 15F o 4 s 4 i -
TR 48 B F {H ( neutrophil lymphocyte ratio, NLR) |
PLR Al LDH X} SCLC & I JIF 4% 7% % 5230 97 J5 1 T
WA E

ABESTE

1 HRER

[\ 65 4 43 A7 2021 4F 11 F 1 H—2022 4F 8 J
30 H#fi2 N SCLC IR B 48 it AL oy Bk & PD-1/
PD-L1 i 53R J7 59 56 1] 225 i I IR BB}, B 15
AR E] 9 2022 4E 9 F 30 H .

1044
Cy" PEIAAE 2023 £ 32 E5 10 #

small cell lung cancer;immunotherapy ; neutrophil lymphocyte ratio ; platelet lymphocyte ratio;

2 MAEHERIRE

MABRHE: O FF & O K P Il 95 12 97 B3
(2021 4ERZ) Hh SCLC 2 Wik ™ . @ LERHL
JELAR12 y SCLC, (B 4 T Il IR B8kt (4 5245 %
) seiE . @ B RAMLIT JBUT KRR IR
S

HEBRARAE - D RS HOB0 , A ™ 5\ R0 2 g
. @ GIFHELEINEAER, @ &I HAEME
i
3 MEIEHR

@ B AN B ETTACOT B S e 67 1 5 1
rh PR 0 5 A B TR i B LDH
B, 7303158 NLR, PLR JF 73 31l #42 i8 JC 7F Jié 71 47 3
(PFS) % LDH,NLR,PLR g fH: Il #1673 4 45 Fr 40
TR bR2H o @ $4 BRI 57 RO br fE RECIST
(1.1 JR) Al % WL 2% i % (ORR ) , ORR = (58 & %%
R A0 K + TR R AR / RO Bl K. B PES,
4 FIHFEFE

K HI SPSS 22. 0 R AF AT G it o0 i , IR IEZS
ST R TOR (2 £5) R, ECR T ¢ K 50
B IEZS 23 A A 1T B SRR F Y o3 7 8] R R R T
BER ] Wilcoxon £ 55 5 11 0% RL LA 51 B0FT % (% )
TR HBCRH ' B o Fisher 556, 2 il $2 0k
H P AE 45 1E (receiver operating characteristic curve,
ROC) il £k, i1 53 24 ¥y ok B - [ ify £ °F 1 A (area
under the curve, AUC) I ¥ 56 AUC & B G 4011+
B B Youden $5 B K AR IS ) 9481 by B (12 I
e SAHL , 43 R ARCHE A 2H RS H AR L, T30 B 1 R A
JE VRR S BE A SO0 AL | 9 RN A R R
FH log-rank v b6 8 AR 45 b5 2H 15 % 45 Ar 4 (9 46 A7 it
2 iE B E A £ % Cox [a] T 43 # §7fF 356 2t <7 XL
BN E, DL P<0.05 HESFASIEE L,

& R

1 BE&HR
HAEBF N A 5 HEBR 5 E 231 56 1) 8 2 a0 A
TARWEIE, Hob &t 22 ] (39.3% ) 5 1 34 f)



(60.7% ) s #4543 JC W A sk 43 S A7 WA s HR 3 40
B (71. 4% ) JCW A L 3 16 5] (28. 6% ) 5 4F- 1y =
65 % B 21 1 (37.5% ) ,AFE <65 % B E 4 35 ]
(62.5% ) ; & I3 AR B (PS) PF43 2 O 1 i 5 44 1)
(78.6% ) ,PS VT4 A 1 By 12 6] (21. 4% ) s iR ¥
ST EIRYT AT o AL, B IR YT A 21
(37.5% ) WIRIGIT 3 35 1(62. 5% ) ;A4 T 43434
HEATAY2H, T1 B 2 4] (3. 6% ) T2 ] 20 {5 (35.7% ) .
T3 #9 13 1 (23.2% ) T4 ] 21 $(37.5% ) ; i #& N
G333 3 47 4y 4, NO ] 0 4] (0.0% ) (N1 ] 2 4
(3.58% ) N2 ] 19 4] (33.92% ) . N3 1] 35 fi
(62.5% ), BARILE 1,

K1 AH 56 il B LR

R AE N e/ %
5

5 34 60.7

e 22 39.3
A

<65 % 35 62.5

=65 % 21 37.5
W AR sl

A 40 71.4

X 16 28.6
PS -4y

0 44 78.6

1 12 21.4
ZRIRYY

B 21 37.5

& 35 62.5
T 434

T1 ~T2 22 39.3

T3 ~ T4 34 60.7
N 433

NO ~ N1 2 3.58

N2 ~ N3 54 96.42

2 NLR,PLR #1 LDH # &N #HE

LA NLR g5, ¥ NLR /BN 5000 PFS #4545, 2
il ROC ik, il 1 fros, AUC 25 0. 696, 4 NLR
h2.940 6 B, SR E R 0.707 KRS EE R 0.667 , %t
N HE B KB A 0.374, Kk, DL 2.940 6 fE
NLR Ay fc AW 1A, 25 NLR 2H ( =2.940 6) & 34
5] A% NLR 2H ( <2.940 6) 35 22 4],

Chinese Journal of New Drugs 2023,32(10)

0 0.2 04 0.6 0.8 1
-tk

B 1 NLR32i{#H TAEZ

[ K PLR 3140 M LDH 1E 8 805718 & B Rk 42
il ROC M1k, 23 il 15 Hi 0. 728 F1 0. 602, fz 44 #k Wi {E
Xk 0.378 5 1215, F 2% PLR %4 ( =0.3785)
A 23 5 AL PLR 7H404H ( <0.378 5) 3% 33 #4i],
s LDH 21 ( =215) 55 33 5] Ik LDH 2 ( <215) /&
H 23 4,

3 NLR,PLR,LDH 5 £3# ORR Z # %%

56 151 & 35 v JC 58 42 G2 il (CR) 95 161, 38 43 28 fick
(PR) 15 f3i] , % 95 £ 7€ (SD) 33 9], %5 5 i#k i (PD) 8
5], % ORR 4y 26.78% ;5 NLR ' PR & 5 f4,SD +
PD 4 29 fii], fft NLR 40 PR 4 10 i, SD + PD ¥ 12
1, 7% NLR 41 ORR 4 14.7% , {% NLR i ORR %
45.4% ,P {H 0.011 2,22 5 BA G155 L 4m
NLR F1#% 22 19 ORR #H2C; % PLR ZH 0 PR 2 11 4],
SD +PD 4 12 4], i PLR 41 PR & 4 fi,SD + PD }y
29 {5, %5 PLR 41 ORR 4 47.8% ,{% PLR 41 ORR #
12.12% ,P {E >} 0. 003, 22 5% B A Ge it 28 X, R Th
J7 AT PLR A9 ORR AHOC ; = LDH 41 PR 2h
9 4] ,SD + PD 3k 24 {4 ,{% LDH 4 PR 6 {5 ,SD + PD
7 17 4], 75 LDH 41 ORR 4 27.2% ,{it LDH 41 ORR
1 26.08% ,P B4 0.921 5, 5 LG22 X, R
BT R LDH 7K SF-F1 ORR &6, BRI 3 2,

%2 NLR,PLR,LDH 5& % ORR IR R

g eiiivall|
SES X P
PR SD + PD
% NLR 5 29 6.440 1 0.011 2
it NLR 10 12
7 PLR 11 12 8.811 1 0.003 0
it PLR 4 29
% LDH 9 24 0.009 7 0.9215
% LDH 6 17

1045 Cyj
PEHARG 2023 F55 32 555 10 £ ‘



Chinese Journal of New Drugs 2023,32(10)

4 TERERERKBESN

BT 2R Cox 0 B 1 245 23 PFS (149 52 i) [H
o ANER R ARG (PS PE R A
J7 T 708 N 3-8 L &% NLR,PLR, LDH #9%& {4
PRgl. &5 R s, B K PFS 5 NLR, PLR, LDH

A, P E 4 3 0.008,0. 005, P <0.001, i it
Cox L i JXUBS: A5 #4 %f NLR, PLR, LDH #f 17 £ N &
34T, A% & NLR R LDH i85 1 37 8 B [
E,P {55124 0.035 F10.019, H ik % 3 & 2
K3,

K3 HEH PFS 2K ZE N0

thf3; PFS HH 2 Cox Z H#E Cox
= /AR 95% CI P RR 95% CI P
51
5 4.9 4.494 ~5.306 0.505
4 5.5 4.821 ~6.179
iy
<65 % 5.5 4.712 ~6.288 0. 165
=65 % 4.8 4.330 ~5.270
W% i sk
4 5.1 4.605 ~5.595 0.948
I 5.3 3.928 ~6.672
PS 314y
0 5.3 4.465 ~6.135 0. 442
1 4.8 4.574 ~5.026
TERIBTT
B2 4.8 4.052 ~5.548 0.135
7 5.3 4.722 ~5.848
T 4311
Tl ~T2 5.1 4.045 ~6.155 0.173
T3 ~ T4 5.2 4.564 ~5.836
N 4335
NO ~ N1 7.2 0.115 ~14.28 0.355
N2 ~ N3 5.1 4.600 ~5.600
NLR
>2.940 6 4.7 4.357 ~5.043 0.005 0.529 0.293 ~0.956 0.035
<2.940 6 6.4 5.596 ~7.204
PLR
=0.378 5 6.6 5.817 ~7.383 0.010
<0.378 5 4.8 4.466 ~5.134
LDH
=215 4.8 4.144 ~5.456 0.001 2.254 1.144 ~4.441 0.019
<215 6.3 5.830 ~6.770
1} NLR 1} LDH
_MNLR<2.94 _MLDH<215
0.8k _INLR>2.94 08k —LDH>215
Log Ranki4:P=0.005 Log Rank#%;:P=0.01
0.6} 0.6}
P L
0.4} 0.4
02} 02}
of or, ) ) ) ) ) )
0 2z 4 6 8 10 12 0 2 4 8§ 10 12

t A
B 2 NLR-PFS 2 77l £

1046
@7‘ PEHARG 2023 F55 32 555 10 £

6
t'H
3 LDH-PFS A4



5] it

T e ) SCLC B 2 =22 8] i 25 77 2 4K R [l
T H A 38 R RE B A 2 5 4 (AJCC) il (9 TNM
3k 3 R 0 42 A9 B4 (VALG) 43391 10 07 i
AT AL B F TS O OR RE I L IR R TRk, FHE L
A (L 10 T 4 B B T G R 5 £ i 08 97 3
58 KR FUG 20 SCLC |, R F 44 Fix
K NTEA 00 W PR T 05 L R 08 IR B 8 A A R
AP B BT B8 1) 2 P 52 7 AL 37 P RE i T 1) A8 A R
37 1R B 8 R SIS, BTN g e — b A A S 1 SR
FERI N DNA 45 B FIRAE %8 P R B il 1
— ZA B I S A TR SR AR 8 9 42 2 i 4 2 R G
AhHERS . Bk B £ B BT 5EAE 52, NLR, PLR, LDH 4
RATTEPRTE — B FRIE b S e th T iR I PR 385 1) 8
5 00, ) s 455 45 JHG 20y 285 72 A 38 T L 50900 47 Jif R VA o
BT R AT BAE G TR LA R SR BTG 4, A B
SR 14 207 A0 490 T B Sk S R R 5 0 T SR A
RETER AN

PRI R GebE A R 25 T MBI &L R
J U AT L e A 4 e AR R A Y 2
I, 0 ot e R PR 2% 5 I A T AR ST
i 1 B RN A A AR IR 4 o A I AR 4 1 Bh S
S AE — R TR R e R LA B4 48 A 2 18 G 92 3
RE D rh PR 20 i /K S T T L R 46 i PR
S 0L AR BUFT DNA 45497 5 [ B AT LA RER IR obk 28 200 i 3
P A A1 S R 98 3 R, 300 o) e R e i
@) I 40 A 5 T A0 M R T T A R 0 e
B FIGE RS ST i S BT IR G i RN 45 7 T R A
SRR P, T 200 M 5 AR 0 0 2 T B0 B 0 B A
ST R S e S T RE R DT L @) /bR L
A A e 98 200 B 47 e 98 400 e % 52 00 YA B o 4
BY47) 7 G 03 40 I 1) ok [R) PR R 4 P B A K
DR T % 22l 40 i DR 7, 412 3 96 60 08 R 6 R O B
i o At g k3t L @ LDH SR A A —
Tl 3 7 1 B 40 T , 244 9 0 L 7 7T O R
R IR R 200 3 e e 4R T TR T 9 R
51 LDH K T &5 ok 5 B 40 i 7 A S 65 B e A
I LDH 7ACSF 9384 00 55 715 e 2k By 18, 5 o R
b e i TR 240 P P T A AR

TEARBIZE T, RATHA T 56 i SCLC 4 I B4
BB A B H Y — R &% T PD-1/PD-
L1 615036 77 , W98 B R 10 7 B % NLR (& PLR 9

Chinese Journal of New Drugs 2023,32(10)

BEGHAFH ORR MG, 735 R 14. 7% vs 45. 4%
F47.8% vs 12.12% , Wi & I7 HT LDH 7K F F1 ORR
JoK, 2RIk NLR (5 PLR i 28 /8 3 15 (19 — 4>
YRR 3R AR YT AT LR85 T 7 SCLC
B I IFE I B8 S0 38 0 52 S 8 TR 7T RO I 1 0 A
%o IMiE NLR & PLR K& LDH J2 5% mi JiF 5% #% &
H PFS Wy fa s N 3R, JUHJE & NLR 2% LDH 8%
WFEAG X EM m NLR (& PLR Mz 5 LDH AR
XoF B P2 A A o7 A1 o ) B A A R T B R OG 4
I8 SRS A S a5 A0 1 3R AR b B BT T R A A
B, N EC T H S g i,

2E LTk, A SO i X SCLC & 3 T 65 7% 3
AT AT B P16 97 I S5 56 2 B s R AT B R
Bt NLR,PLR,LDH 4y 45 fk., & $ I & 48 #5 7] 4] 2
T SCLC G T 1 3 R, (B A5 78 i R 22 B
WFTAER S — 254, Bl F HATHEA &N, 5
MR B — o 0 e BR 1, AT AE S 2 T AR
ik — 20 7 K 19 8, O Pind B AU AE SCLC 3%
$5 52 S PEIR YT v T RORN B 00 A (R 4 AL B A
1 UEE o

[ & % x #® ]

[1]7 HORN L, MANSFIELD AS, SZCZESNA A, et al. First-line at-
ezolizumab plus chemotherapy in extensive-stage small-cell lung
cancer[ J]. N Engl J Med, 2018, 379(23) ; 2220 -2229.

[2] PAZ-ARES L, DVORKIN M, CHEN YB, et al. Durvalumab
plus platinum-etoposide versus platinum-etoposide in first-line
treatment of extensive-stage small-cell lung cancer ( CASPIAN) ;
a randomised, controlled, open-label, phase 3 trial[ J]. Lancet,
2019, 394(10212) : 1929 -1939.

[3] ESPOSITO G, PALUMBO G, CARILLIO G, et al. Immunother-
apy in small cell lung cancer [ J]. Cancers, 2020, 12 (9):
2522.

[4] CHAE YK, ARYA A, IAMS W, et al. Current landscape and
future of dual anti-CTLA4 and PD-1/PD-LI blockade immuno-
therapy in cancer; lessons learned from clinical trials with mela-
noma and non-small cell lung cancer ( NSCLC) [J]. J Immu-
nother Cancer, 2018, 6 (1) : 39.

[5] TRAY N, WEBER JS, ADAMS S. Predictive biomarkers for
checkpoint immunotherapy: current status and challenges for
clinical application[ J]. Cancer Immunol Res, 2018, 6 (10) :
1122 - 1128.

[6] MIYAMOTO R, INAGAWA S, SANO N, et al. The neutrophil-
to-lymphocyte ratio (NLR) predicts short-term and long-term out-
comes in gastric cancer patients[ J]. Eur J Surg Oncol, 2018,
44(5): 607 -612.

[7] ZHANG J, ZHANG HY, LI J, et al. The elevated NLR, PLR
and PLT may predict the prognosis of patients with colorectal
cancer; a systematic review and meta-analysis[ J]. Oncotarget,
2017, 8(40) : 68837 - 68846.

[8] NAKAYA A, KURATA T, YOSHIOKA H, et al. Neutrophil-to-

1047 Cyj
PEMDTE 2023 FH 32 EF 10 5 ‘



Chinese Journal of New Drugs 2023,32(10)

[10]

[11]
[12]

[13]

<4

lymphocyte ratio as an early marker of outcomes in patients with
advanced non-small-cell lung cancer treated with nivolumab[ J].
Int J Clin Oncol, 2018, 23(4) : 634 —640.

BILEN MA, MARTINI DJ, LIU Y, et al. The prognostic and
predictive impact of inflammatory biomarkers in patients who have
advanced-stage cancer treated with immunotherapy[ J]. Cancer,
2019, 125(1) . 127 - 134.

EEE, BRR, FERME, & SWEOT AR LDH J3 A &
BUREWLT]. AR bR 22k, 2015, 24(1) : 55 -59.
WINTHER-LARSEN A, AGGERHOLM-PEDERSEN N, SAND-
FELD-PAULSEN B. Inflammation scores as prognostic biomark-
ers in small cell lung cancer; a systematic review and meta-analy-
sis[ J]. Syst Rev, 2021, 10(1) : 40.

XIONG Q, HUANG ZW, XIN LL, et al. Post-treatment neutro-
phil-to-lymphocyte ratio (NLR) predicts response to anti-PD-1/
PD-L1 antibody in SCLC patients at early phase[ J]. Cancer Im-
munol Immunother, 2021, 70(3) . 713 -720.

LEE S, OH SY, KIM SH, et al. Prognostic significance of neu-

trophil lymphocyte ratio and platelet lymphocyte ratio in advanced

1048
PEHARG 2023 F55 32 555 10 £

[14]

[15]

[16]

gastric cancer patients treated with FOLFOX chemotherapy[ J].
BMC Cancer, 2013, 13 350.

BALKWILL F, MANTOVANI A. Inflammation and cancer: back
to Virchow? [J]. Lancet, 2001, 357(9255) : 539 —545.

DAN JQ, ZHANG YJ, PENG ZW, et al. Postoperative neutro-
phil-to-lymphocyte ratio change predicts survival of patients with
small hepatocellular carcinoma undergoing radiofrequency abla-
tion[ J]. PLoS One, 2013, 8(3): 58184.

KOBAYASHI N, USUT S, KIKUCHI S, et al. Preoperative lym-
phocyte count is an independent prognostic factor in node-nega-
tive non-small cell lung cancer[J]. Lung Cancer, 2012, 75
(2):223 -227.

SCHLESINGER M. Role of platelets and platelet receptors in
cancer metastasis[ J]. J Hematol Oncol, 2018, 11(1); 125.
GILLIES RJ, ROBEY I, GATENBY RA. Causes and conse-
quences of increased glucose metabolism of cancers[ J]. J Nucl
Med, 2008, 49 (Suppl 2) : S24 — S42.

G B mR WL/ % H M .2023 - 03 22



