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Abstract

Purpose: To investigate the prognostic value of the pre-treatment neutrophil-to-lymphocyte ratio
(NLR) in patients with intermediate-advanced hepatocellular carcinoma (HCC) treated with tar-
geted therapy combined with immunotherapy. Methods: Draw the receiver operating characteris-
tic curve (ROC) to determine the optimal cutoff value. According to the optimal cutoff value, the
patients were divided into the NLR-low group and the NLR-high group. Analyze and compare the
clinical data, overall survival (0S), and progression free survival (PFS) differences between the
two groups of patients. Results: The median OS of the NLR-low group and the NLR-high group were
10.5 months and 9.6 months (P < 0.05), respectively. The median PFS of the NLR-low group and the
NLR-high group were 6.5 months and 5.0 months (P < 0.05), respectively. The ORR of the NLR-low
group was significantly better than that of the NLR-high group (37.1% vs 14.3%, P = 0.029), and
the DCR of the NLR-low group was also significantly better than that of the NLR-high group (60.0%
vs. 28.6%, P = 0.008). Univariable and multivariable Cox proportional hazard model analyses
showed that NLR > 2.11 before treatment was an independent risk factor affecting patients OS and
PFS. Conclusion: Pre-treatment NLR has a good predictive value for patients with advanced HCC
who received Camrelizumab combined with targeted therapy.
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1. T4

JF A A fee (HCC) A2 A TR AR /N KR WA R, o iE AR SR AU T2 (58 = KRR [1]. i T 3RIE N 12
oK SR H 985 (Hepatitis B Virus, HBV) A5 2 e, X 9 118030 o 4 tH S 1 5k — - 2 4
XL IREIE R 7 PTE MBRTT 74H[2]. HCC ERfasE, ZHCRIRAIEIR, 29 39.0%~53.6%[] HCC & ¥ 1E
HIRZ B WO, R R HAFB TR NS AR RIER S RIUT A ME . B
B A Z KA FEER, B HCC BF P LA IO 5.7, 3.9 8L 3.0 MH, —HFEFFRIN
12.0%. 38.3% [3] [4], AW VIERHIAFREL S HER G —F. JEHkR, Sty SR AmEain
J7 HCC M43 14 ANIFHIRCR . $ise b, —Lemill] HCC /3 did i FHE Va7 45 & S ity T 4 seil
TG, R, A — LB R AR TR IR T AR JRURT 251, 38 D) 75 0 MR Lk B T
REMIZIBTT T R e % -

AR PR AR AL T 24K 1 (PD-1)/FE P R 4R B JE ToTE A4k 1 (PD-L1)3d B AR B S e 4 a7 SO I
8 SR TR IR SO L KA AE S EE B . RERRIER R PTAE IR E A B BV AT AR PD-1 Hoe
BEPLIRZGY, WAL PD-1, PHWTHS PD-L1 BAHEAEA, WRENUAKI eshae, AEDUMEIER . B
KR RIS T, - B M BR SR e a7 h i SR H RO Bl R T 24[5]. HaT, EewhE

ot 24 il M B R HEHE i B S i R B AR R SR A LT ORGSR g [6] . b4, R
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USSP O L0 15 AT 578 PR 07Tt SIS T . HCC 0 BIR 507  SLA OH 5
R 5 BN B2 16 PR S R ISR, (L F A A T B R O OB 52

SEAR, oL kLR EL R (NLRYS5 4B S I S 5 P e A A S5 64 /R A
S RN ) 1 1896245 0 OO P 7 [7]. Malazun %5 #6438 7 NLR 5 HCC Z IR, 4 4691 NLR
THES HCC I R A7 M SRR T HIKIE]. MR TEIR R, NLR I HA M AAE
AT R KU BUME T, (L ETE AL NLR X3RS FLB it A B 2503607 W) HCC 162077 30
B

U, ASCH TRIT HT NLR AHESE RSBk 50 A BRI 590387 (I3 HCC 16 B i L
B, BUSHBALIAIT HT NLR 1859 HCC M (0RLGIBAATT . ARSI, 2T 4 R B, Gt
TR S0 55 G T 0 B SR

2. MRFEE
21 BH

BATLIG R bR AL . AFeE: 1) HA5ERE) HCC R4l At 2) szt &b
—IRREAERGURIT, 3) SR BURESWOUREIITE, 4) BAERE s AR e s R T o HE
BRbriE: 1) 352 BR R Ea A BR A UR S G T LLANY H A S e 25 i6T I8, 2) AR LAbE, 3) ™
HEH RS, 07O MU YRS 1S MR IE I, 4) SRS L, 5) IR BB

S,
2.2. FEMEEWE

70 il B A 3 R FR KIS 200 mg REGFIEREST, BCAOMEIRKIERE . RAAERE OB RENT
R ZMIEYT . IR IR TN 2 R EE I S RS, VR RRSR R R . R R AR AARAT 2
Zan I HRRE I S22k BT, HEA 12 W B e 1) S A i U VR R A o YRYTRT 1 PR EERENL
B 3 ml FR KM AT A AN T4, 3RAS RREFE AR, NLR e MR 4 i 5 bk B 4 fr 4t Lo, 3L
T4 ROC HiZk.

By TGRS, & 3 N A T — UM AU E R BRI IR G, RSSO A B vt
(MRECIST) [9]iPAl 545 1. 58425 fi# (Complete Response, CR)E XN A SRR MW 2« JoHw i HL b
bR EYHEAR IEH 20 Hr5E 4 . #7027 (Partial Response, PR)E X i A8 e K BLAZ B AR /b i 30%
derr /b 4 J§ . PRgptaE (Stable Disease, SD)iE X A FE 2 PR FRHEBCARY K 2950 12 Fe A vhE (1) H A5 9
I K B AR M. 99t JE (Progressive Disease, PD)E X i 28 B K ELAZ B Nt 200688 H I H % 45 . %
WL ZZfi# 2% (Objective Response Rate, ORR)E XA 5E 4= Al ANER 7y 2 2R 2 Fll . J5dpa 45 1| % (Disease Con-
trol Rate, DCR)E X N TE A2/ ¥ 77 Seff Aife E I R A2 26 2 Fl o S AR A7 (Overall Survival, OS) & X
M B A Bk BT A SR R T T AR B A TR BB T B B U7 45 AR A 1A) . o Bk i AR A7 B (Progressive Free
survival, PFS)5E Xy M6 3 R ER B BTG A B 1A) Y6 97 1 28 — IR A8 5 s B o ik Jig AT Ae] i[RI S T 1
1. CR. PR 2{ SD & (Ri&H| CR 2t PR {HHIE T fir 72/ 4 i N BCH BN 20%5% 5 £ (1 68 #A
NESEIA RO IEE] . FEA LU OS, IKEZ 2 PFS. DCR #1 ORR.

23. Gt FE S

KH R R EE Fisher SRR AT BB BARHERN Z R . (a8 T &, [
Kaplan-Meier J7y2:45iH A7 OS Al PFS. KA AR B2 AR 8 Cox Lh A JRUBG AR R0 1P 4k 56 28 I PG BRI
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X OS A1 PFS 7 J= i, 3543 AU EL(HR) AT 95% CI, BAAs &40t P < 0.1 IR ERM AN LA &40 H .
Pl P < 0.05 BN A EAE G # o S S L 2R By 3t T W4 0 Hr,  LAVEAY OS. PFS FIJE kA & 2 [1]
FIFHIME. P <0.05 NG5 X, BrE gt/ Mk B SPSS25.0 Seit#tkiE4T

3. &R
3.1 IGKRRIELSHE

5] P4 53 4T 2020 4F 6 H 28 2022 4 3 T 75 B K2 Bt Ja 22 e 2 52 - 3 A Bk SR T 6 S 3 A1 VR 9T 1 95
Bl HCC 3, Hrh 70 #EH S5 T XI5t (K 1) 25 F B HEEBR FE R0 R AR ER R (n = 19).
5 AR IR I (n = 6) . ARFE NLR BEARRIME 2.11, 1 83 7 NLR KB 4 (n = 35)F1 NLR =& 4 (n = 35),
A P2 IR RAFAE R . e 1 Fioos, PRAMES . 4ElS. BCLC ARSI LB E Fi % 5 5R .

9SHUEZ R IERBHIER S
EBRATTRIHCCRE =

 ———

HEpR25GIEE, HaDEEHE
(n=19) , GHEMIE (n=6)

710BIBERF S RIEE

Y Y
NLR<2.11, (n=35) NLR>2.11, (n=35)
> 106BER 106FED |-
wiESaT wEsar
 J  J
REMNTEZ RSN REMNTEZS RSN
BrEER35hIEE K EERI35GEE
Figure 1. Flow chart
1. hiEE
Table 1. Baseline demographic and clinical characteristics
F 1. B AOS i MimARFHE
NLR 1A 20 NLR e P{H
£, n (%) 5 30 (85.7) 28 (80.0) 0.526
u 5(14.3) 7 (20.0)
FEWE, n (%), ¥ >60 14 (40.0) 17 (48.6) 0.808
<60 21 (60.0) 18 (51.4)
AT, n(%) yes 30 (85.7) 29 (82.9) 0.743
no 5 (14.3) 6 (17.1)
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R EH , n (%) <2 8 (22.9) 3(8.6) 0.188
>2 27 (77.1) 32 (91.4)
AFP, n (%), ng/ml >400 6 (17.1) 9 (25.7) 0.382
<400 29 (82.9) 26 (74.3)
BCLC 731, n (%) B 25 (71.4) 18 (51.4) 0.086
C 10 (28.6) 17 (48.6)
E, n (%) = 4 (11.4) 6 (17.1) 0.734
4 31 (88.6) 29 (82.9)
Jii 2(5.7) 4(11.4)
ML 2 (5.7) 3(8.6)
VRITHIT S, n (%) TACE 10 (28.6) 15 (42.9) 0.811
FA 9 (25.7) 7 (20.0)
TR 1 2(5.7) 2(5.7)
SR AU R 3(8.6) 3(8.6)
FAR +TACE 16 (45.7) 13 (37.1)
SEENEYT, n (%) b o | 12 (34.3) 8 (22.9) 0.175
Fhidk e 19 (54.3) 17 (48.6)
R E R 4 (11.4) 10 (28.6)

BCLC: Barcelona Clinic Liver Cancer; AFP: Alpha-Fetoprotein; TACE: Trans-Arterial Chemoembolization.

3.2. NLR FUlBEAART 2 B E ¥ m R T R EFH ROC Hhigk

1697 JE OS i ROC MLk BoR, LB 850 KMER NLR FIAWTME N 2.11, L FHEAh 0.742, BEi
PITIN R R 92.3%, et 59.6% (1€ 2). (A T-# &34 78 NLR &{H4H(>2.11, n = 35) A1 NLR
M40 (<2.11, n = 35) (4] 2).
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REEY
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Figure 2. ROC curve of neutrophil to lymphocyte ratio for predicting overall survival time of HCC patients after Camreli-
zumab combined with targeted therapy

B 2. spEReRn Sk B AL ETUN R IR F IR BN S ENATT/E HCC BE £ R E/ ROC HiZk
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33, JATFRTRR] NLR K PHBEREZ-FRAR LKA BOBNEHTLFN

ABNF e B R ALRE TN AR 21.6 AN H, BUEEEEE SRR 16 61 82 (22.9%) 521697 - NLR
RMEA A 2 4835 (2.9%)F1 NLR SHEAA 11 44 85 (15.7%) BRIk M AE T . 70 4] J8. 35w 4 4511(5.7%)
SRAFE AR, 14 11(20.0%) 3813585 G2, 13 151(18.6%) i T Fa e, 39 411(55.7%) LA kI, & 2%
fil# 22 25.7%, PImiEZN 44.3%. H, NLR{KEZLH CR. PR, SD. PD 73724 3 f5. 10 f1. 8 fil.
14 f5]. NLR =41+ CR. PR, SD. PD Z3ily 151, 4 %51, 5 %, 25 . NLR {K{EZHH) ORR &L T
NLR =/{E41(37.1% vs 14.3%, P = 0.029), NLR (KB 41 DCR .23 T NLR =i{f 41(60.0% vs 28.6%, P =
0.008) (/4 3).

30 mm NLR{G{h 4
== NLR7fi4
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Figure 3. Evaluation of the efficacy of Camrelizumab combined with targeted agents in patients with different NLR levels
3. N RERFIR R IIX S EGYERRE NLR K EEHHTTH

3.4. MEERSH

OS FZmR R (¥ 2): MRIHHKIZF COX I XK [EH 504, NLR 7KF(HR = 0.190, 95% CI
0.042~0.856, P = 0.031). #&75 B ZAUR T AT 4 (HR = 1.848, 95% CI 1.021~3.345, P = 0.042), &4
(HR = 0.564, 95% Cl 0.312~1.019, P = 0.058) 5 £ # (1) OS A5, # P <0.100 M HHZEMAZ HF COX L
B R [0 5347, @4 A 3B 2k NLR 7K°F-(HR = 0.195, 95% CI 0.043~0.886, P = 0.034), 2R 814
T % 4 (HR = 2.145, 95% CI 1.152~3.993, P = 0.016) A1 i #4751k & (HR = 0.516, 95% CI 0.277~0.961, P
=0.037) 2 B OS MM F & .

Table 2. Univariate and multivariate COX proportional hazards regression analyses affecting overall survival time

2. FMBEFNERNERERER SRR COX ELHI KR

R T A e

HR (95% CI) P value HR (95% CI) P value

NLR >2.11 0.190 (0.042~0.856) 0.031 0.195 (0.043~0.886) 0.034
A, 5 1.633 (0.932~2.861) 0.087
RS, >60 % 0.873 (0.505~1.509) 0.626
mME, & 1.066 (0.558~2.034) 0.847
gt 2 1.502 (0.855~2.637) 0.157

LRUREMERT R, 2 1.848 (1.021~3.345) 0.042 2.145 (1.152~3.993) 0.016
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iR, 2 0.564 (0.312~1.019) 0.058 0.516 (0.277~0.961) 0.037
g H, >2 0.647 (0.369~1.134) 0.129

BCLC 4r-#1, C H 0.702 (0.330~1.494) 0.358

AFP, >400 ng/ml 0.464 (0.150~1.437) 0.183

PFS smuR R /i (8 3): MRS E COX Lufil KBS HH 404, NLR 7KF(HR = 0.244, 95% CI
0.068~0.876, P = 0.030). £ 73 7 M AT % UL (HR = 1.695, 95% CI 0.944~3.043, P = 0.077) MR #4500 25
(HR =0.478, 95% Cl 0.273~0.838, P = 0.010)-5 & (1) PFS #H% . 4 H K3 P < 0.100 44 N £ [KZ COX Lk
B RS [ U 2087, 38 N9 BT S22k NLR 7KF-(HR = 0.293, 95% CI1 0.080~1.071, P = 0.043) MR F2 AR 2
(HR = 1.584, 95% CI 0.867~2.818, P = 0.025) /& §4 i iT- 8 Hi & PFS (AL fa G R & .

Table 3. Univariate and multivariate COX proportional hazards regression analyses affecting progression free survival

3. FMITHEREFNENEERREZER COX LLEIXEE RIS

R ZHEEST

HR (95% Cl) P18 HR (95% Cl) P18

NLR >2.11 0.244 (0.068~0.876) 0.030 0.293 (0.080~1.071) 0.043
Hal, 5 1.201 (0.634~2.277) 0.574
FEi#, >60 % 0.992 (0.584~1.684) 0.975
m A, & 1.040 (0.549~1.970) 0.904
JFRELL, 2 1.095 (0.578~2.075) 0.781

YRR S, 2 1.695 (0.944~3.043) 0.077 1.564 (0.887~2.818) 0.137

R Re, 2 0.478 (0.273~0.838) 0.010 1.584 (0.867~2.818) 0.025
R, >2 1.159 (0.612~2.194) 0.652
BCLC 4341, C i 0.685 (0.403~1.183) 0.161
AFP, >400 ng/ml 0.825 (0.462~1.474) 0.516

3.5. {& NLR #1535 NLR AR EBWEESHT

KH Kaplan-Meier i£1F4 7697 57 NLR 7ETUM OS 1 PFS F . 45587, NLR RMELLHI AL
0S & =T NLR EE41(10.5 N H vs 9.6 N H, P <0.05), H4LH {7 PFS A A [H i #34 £81(6.5 N H
vs5.0 1~ H, P<0.05).

Sk, AT TR R VG IT AT NLR B &35 2L OS F1 PFS B E B . £ OS. PFS Al—L&
BE(MREEE. AFP KA BCLC 2 3)Z M MAHDCE, FATHHT T A b, 4R B RS ELHE S
OS. PFS gt 2 (14 4).

3.6. NLR {K{H4HM NLR SEASE AT IEFEE NI RENEH

i B RAMAREMWE 4. AR RAEZGYIAIET:, WREKE 5 H29WM R B4,
1E 70 % B3, 48 4 B3 (68.6%) &) 1 &/ —Fh A R4F, A NLR fR{EZH 23 f5], NLR &
fH2H 25 B, AL IEAH A R B R AERE R TSR (P > 0.05) . AHF 7T A B B I 25 WAH A R
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Figure 4. OS and PFS survival curves in the subgroup of patients with single or multiple tumors (c), (d) with AP > 400 ng/ml or AFP

<400 ng/ml (e), (f) with BCLC stage B or C (g), (h)

B 4. BAs%AMEC). (d) AP > 400 ng/ml 8 AFP < 400 ng/ml (e). (f) BCLC 4>£A B #Agk C #A(g). (h)IL4EAY OS 1 PFS

SR i
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Table 4. Adverse events

Fz4 FTREH
NIR =4 NLR iR fE4H
A fEMH 39k 4 2%, R n 3 %k 4 %, R H 3 %k 4 %%,
(n=70) n (%) (n=35) n (%) (n=35) n (%)
AN REA 48 (68.6) 5(7.1) 25 (71.4) 4(11.4) 23 (85.7) 1(2.9)
AT = 26 (37.1) 0(0.0) 13 (37.1) 0(0.0) 13 (37.1) 0 (0.0)
IR ER 1 IfRE 21 (30.0) 3(4.3) 12 (34.3) 2(5.7) 9 (25.7) 1(2.9)
FR R 4 M D 9 17 (24.3) 2(2.9) 10 (28.6) 2(5.7) 7 (20.0) 0 (0.0)
1 200 ek i 16 (22.9) 1(1.4) 8(22.9) 1(2.9) 8 (22.9) 0(0.0)
S ML /MR E 10 (14.3) 0(0.0) 4(11.4) 0(0.0) 6 (17.1) 0 (0.0)
J5 8 (11.4) 0(0.0) 6 (17.1) 0(0.0) 2(5.7) 0(0.0)
FREAAE 4(5.7) 0(0.0) 1(2.9) 0(0.0) 3(8.6) 0(0.0)

TR, X5 2Z A8 5 LA R 2 2 BT = (n = 26, 37.1%) . K & FMUAE(n = 21, 30%)-
rh R 4H B R (n = 17, 24.3%) 4RI (n = 16, 22.9%) . St i /MR (n = 10, 14.3%) FETE (n =
8.11.4%). W A/EUEE HIE RK T (>3 Z) I RIZAH KA R (n =5, 7.1%).
4. ¥7ig

HCC & A ZFiayTik s, Hr R EMFARUIGE EERRIT k. R, KREHMEEE L
TSR, T B ETFREAL. R AT IEETF RV 2 AMEAIEIT R, a0 S R s A7)
PUMLEAFIE R 259 . BRI 29 BE& S feiayr, (Hil T2 MIRE, S BTG R A A7 A A AR
R, 8P 2 SRR Tl HCC B TG fabs, AR S PR a7 2R . SRR RIES 5
HCC [10]f &gt . #EkiE, NLR MEA—FhAERabr, & MEENTERED. X—LElmFt S
RNEMEREIA B E X, WIAME11]. BE[12] [13]%. REFERAHERET AR E 20K 0N TE
WFEFPHEFET 524k 1 (PD-1)25%) . B REFL IR B 3RIA 1) CD4+F1 CD8+ T 4L, B 4Hfi. SR 4 Ay
SORANME, 5 T 4L RILR PD-1 24k45 4, FHMT PD-1 /3 A 4mii SR, W E MU IR R S s,
M TE B8 e 8 VR 97 (2R RN [14] o AHIFFEERBIIRTT AT NLR %4252 - 5 Rl Bk B P I & 4 [a) VR 7 (1 g 9
HCC BHEMTUSME. LTI AR, TS B 8 5HEURA NLR B2 [RAF7EA S [15] . A 5T
HHEAL IR R AN 22 R R COX BRI KU [31 U1 30 BT 7 NILR 7T FIEE RS S 50 H6 35 TS (L fE 6 & . Chen
SF[16]7E NLR X328 [mya 7 1) HCC A WU I 7e i 3, 24 NLR fE2A 2.4 I, JRJT )5 OS BT
AIREMER S, X SERATMPE L RABUEE . FATRIEST BT NLR BR(NLR < 2.11)MEHH OS (P <
0.05)11 PFS (P < 0.05) . 35 B4 o PRI FRATTHEM, — 51T, = Mbr 4 p () 3 hn < b i F e K R 1R IE,
B L PN B A K TR R A A A TR - B AT LA 3 e 4 L R 56 o 440 i P A G, 388 m i 942 28 3171,
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