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AME I PLR 0 CA19-9/GGT X BTy
REHVIBR AR FE & F i E*

FH, GRE, Fh, HE, AR, FK
(R EMAFIEER AR, I 7N 646000)

HE . B 2490 E sd kB e d (PLR), HEIR/y—B-RFiEHSE (CA19-9/GGT) kb
(A5 FRAR G I A UG A% 2, TiE  #HIR20204 6 A—2023F 6 A /£ d EAL K F W E AT Bk
WP F A6 BH 10346, FBAT AR S, #ETHEL>AEEM (524)) Fdkd km G14]), KTk
M L% SR i PLR A= CA19-9/GGT WL, #va & KRB A MR ZRM % BE—M Logistic @AM, L2
KA TAERAE (ROC) W Z 547 st AT ARG MR K G LA R FMME, SR A AAmbEeE. K
WHEEG (AFP) A#HME, ZIF KX AmK, B LR TEE, PLR A CA19-9/GGT A & T AT K4
(P<0.05). %BEEF—fkLogistic B AN# 4R R, PLRAKFZ [OR=1.059 (95% CI: 1.029, 1.090) ]. CA19-9/
GGTHALZ [OR=9.027 (95% Cl: 3.252, 26.069) |. f#d#4e [OR=3.819 (95%CI: 1.112, 13.121) ]. £
J& AFP & %5 I [6R=4.630 (95% CI: 1.299, 16.499) ]. A I 7 X A& K [OAR=4.115 (95% CI: 1.143,
14.807) . MF9B BT 24 [OR=4.101 (95% CI: 1.045, 16.091) | ¥ A RFRARE M Inte A S K 04 A1 H %
(P<0.05), ROCWE MW LERZ T, PLR AKFF CA19-9/GGT WALBEA-TUM I 8.5 K5 LA & T @iy
0.881, #RHEHT73.11% (95% CI: 0.587, 0.840), HHHA92.16% (95% CI: 0.803, 0.975), Z5it $FELPLR
F2 CA19-9/GGT WAL L A JEAR S e KRG LA A £, RATRIE 41 f2 PLR Fo CA19—9/GGT HeAL ST TR AT 5
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Predictive value of peripheral blood PLR and the CA19-9/GGT
ratio for recurrence after radical resection of hepatocellular
carcinoma®

Qin Shu, Ma Gong-ping, Luo Ming, Yang Jin, Du Yi-chao, Li Bo
(Department of Hepatobiliary Surgery, Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan
646000, China)

Abstract: Objective To analyze the associations of the peripheral blood platelet-to-lymphocyte ratio (PLR)
and carbohydrate antigen 19-9-to-gamma-glutamyl transferase ratio (CA19-9/GGT) with recurrence after radical
resection of hepatocellular carcinoma (HCC). Methods A total of 103 patients who underwent radical resection of
HCC at the Affiliated Hospital of Southwest Medical University between June 2020 and June 2023 were followed
for 1 year. According to follow-up outcomes, the patients were divided into a recurrence group (n = 52) and a non-

recurrence group (n = 51). Preoperative peripheral blood PLR and CA19-9/GGT were measured in both groups.
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Multivariable logistic regression was used to analyze factors associated with postoperative recurrence, and receiver
operating characteristic (ROC) curves were used to evaluate the predictive value of PLR and CA19-9/GGT. Results
The recurrence group had higher rates of microvascular invasion, postoperative alpha-fetoprotein (AFP) negativity,
symptomatic detection, and complete tumor capsule, as well as higher PLR and CA19-9/GGT values, than the non-
recurrence group (P < 0.05). Multivariable logistic regression showed that elevated PLR [OAR = 1.059 (95% CIL:
1.029, 1.090) ], elevated CA19-9/GGT [OAR =9.027 (95% CI: 3.252, 26.069) ], microvascular invasion [OAR =3.819
(95% CI: 1.112, 13.121) ], failure of AFP to become negative postoperatively [OAR = 4.630 (95% CI: 1.299,
16.499) ], symptomatic detection [OAR =4.115 (95% CI: 1.143, 14.807) ], and an incomplete tumor capsule [OAR =
4.101 (95% CI: 1.045, 16.091) ] were risk factors for recurrence after radical resection of HCC (P < 0.05). The
combination of PLR and CA19-9/GGT predicted postoperative recurrence with an area under the ROC curve of
0.881, a sensitivity of 73.11% (95% CI: 0.587, 0.840), and a specificity of 92.16% (95% CI: 0.803, 0.975).
Conclusion Peripheral blood PLR and CA19-9/GGT are associated with recurrence after radical resection of HCC.
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Preoperative measurement of these indices may help predict postoperative recurrence.

Keywords: hepatocellular carcinoma; postoperative recurrence; platelet-to-lymphocyte ratio; carbohydrate

antigen 19-9-to-gamma-glutamyl transferase ratio; predictive value

VS 4 BRGNS B UL 8 SR P B rd 2 — L R4
Jita g2 ( hepatocellular carcinoma, HCC ) FE PTG S
R AR JE S 6 L, e S AR i S A 3 M AR T
VIR AR 2 H AR HCC B RS AR L& 1y
EEIRIT T B ARG 5 4 KA 5 15 50% ~
70% . P, 548 a0 R0 HUE 5k KUK 18 A= M0 A 3
Yy, SRR 5 W0 SR w5 S AR B R T B
AEEZ L., HHET,HCC ARG & & 1) T 3 24K
o B3 301 e 2B ) 2 R A B il v G AR B KPS
FRPRE7T, ABAL GEAE AR A7 E B S Jay BRPE 99 B4 301 OC
2 3 VPN RO X S R my s ; R A A
( Alpha—fetoprotein, AFP) [1Y B R S R A, HL
TEFR I3 ARG L al BB L B o JEAREOR BT
AN I 5 RE B 75 4 AR AH SC i A A 2 10 7 24
S 1Y 28 7 32 B G T L X R AR AR RE AR TR L Bh A
2 B BILAR S 92 RS 5 I g A R E 1 A B AR M
I /N A/ B 40 9 B (i (platelet—to—lymphocyte ratio,
PLR) MR — R &5 G 1 RAE TR A , i 3 4 & i/
T B g U 5 6 L A0 Y AH DG 1Y S 22 L T RE
T8 22 b SRR 00 005 PEAG ob Je B Hh ke (B B
KPR 19—9(Oarb0hydrate antigen 19-9, CA19-9 )FERHE
AN g TR S PR R L TR HCC T, CA19-9 i m]
PRI i 83 {52 AU M sl M AR 2L 1R T s (ELAS
VE Y Bl B CA19-9 B y - 45 & L 5 B il
(gamma—glutamyl transferase, GGT ) Tl il HCC & & AY
TR AN KL T 25 1) LA (CA19-9/GGT ) 1 [ [l i
5T b &t s %t i R B A A TS Y R AR R AR
FHTS. G2 LG AR AT B8 38 Ao 1657 i R 23 WA R 5 e

AROEEIR 2, BEORS fE  HCC (19 12 28 M AR W 2 A7
Ko ARBFIE S TESHT PLR . CA19-9/GGT 5 iR 14
VIR AR G BRI EE .

1 #ABERE
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BE B 2020 4 6 H —2023 4F 6 H 74 5 [ Bl K2
B T = 52 WAL 3 1 P 9 AR T 1 U0 B T R FR 3 103 481
IR RIEN A AR RAMAER KA., Hd Bk
55, 2ot 48 f4i] , P XA (58.27 £ 7.16) % o A M
¥ 48 I e 2 2 A0 P 22 D1 2% o it 2o (KY2025313)
BB G R S
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12,1 AadrgE OLFREIL N HCC I 2R
HPEVIBR AR B A QARG 1 N 58 oM A I
L. CA19-9 K GGT £ I , 4t 5¢ % ] 1155 PLR Al
CA19-9/GGT HAH ; @A J5 HLA Rt U7 1 4F , ELF 531
] B 3 > 2 32 58 AR 24 K (14 3% CT/MRI) & AFP
W 5 @8 ™ T fili T RE R A

HerparE OF I HA R & A bR Cn
R4S i 45 B ) sl RS M R s @FEAE H B i
F G5 T B (UN R G0 BEARAE ) 306 Bl ik Jk g
(an3Eig 9 ) 5™ F AR (IR B ) s @&
TR Il BAEPIBR AR SR Ak SE A7 AR AT UL Y
MR AL B A 7 7% s @R J5 2 32 W] e 52 KT
A 558 Bh IR IT QNPT A AR 25 W AE L (A A R S T
Bt 22 S48 Bl kAL TT R ZE R (e Sl AR i)
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ZE4y, 55 SN I PLR A CA19-9/GGT X JHF AR TAHEVIBR A 2 & n w6
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RATK A A EFH FIHREERE T RE
4 mL B E# K AM A I AEAS , BE AR R B TS 30 min Y 58 K
AyAEANEL Il H R i 4 [ Sl g A o B A CER I
A A 00N W, B v 20222221493, DHT6CRP)
ial ﬁ’%”%@ﬁl[ﬂld\ﬂiiTﬁ(platelet count, PLT) F1 itk
[ 24 fifg 45 %7 {EL ( absolute lymphocyte count, LYM),it®&
PLT 5 LYM A9 {8, B PLR ; CA19-9 /K JH 4> H 3
b2 e B B 4 BT A B8 1 7 20242220337, RN
5 B AW BETT AN | CL=26000) K6, 4 [ 3h 4= 1k 43
BEAS CHIF AR 7 20242221983, 38 D4 8L 52 A W BHES 2
A, QS800-P) £ Ml GGT ¥ & , i1 5 CA19-9/GGT
FeE .
1.4 BEiR

AMEFE R B 5T, X BT A R 5 B S
i RGBS, ARESE1INAR, 9345
L = B B AR 0 52 IR R B CT 5 ) A 1
5 MRI, [R] B SR FH 7 3 2 S7 DA 2 75 77 7 8 4 kb
(EX: MWHNH R =1 em HhIkissiL, =5
AHFARUIG It sm ekl ) 5 [ 25K AFP Jf:
5 AFP 5 B 0L (5% 1 SO0 IV AFP B % <
25 ng/mL) 5 [a] 2546 M CA19-9 (il ALK =37 w/mL)
K I ) RE 8 b [ N & R & L A B B (alanine
aminotransferase, ALT) . K [ & & g & & 7% 1% il
AST) K B & H
(Albumin, ALB) |, Z54& FIWr g &2 LG 0L, k=
2024 4F 6 1, BIFoE 124~ A 58 B U B R A
e BRI 52 15 2 B2 2 45 R K Mg b 25 sl S AR Ak
BERE S WA kA (526]) SREEA (5141]),

(aspartate aminotransferase,

15 Sit#HiE

B 53 A7 oK T SPSS 25.0 e b 8 pF . T B kL
AR EL + bl 22 (x £ 5) R, LW ¢ K 96 5 7 H 408
LA B HE 53R (%) o, RO X 56 5 B2 i
R TR Z R — M Logistic [al AR ; 221 52
3 # T AEF#1E (receiver operating characteristic curve,
ROC) £k, P <0.05 022574 Giit=A R 3.

2 R

21 FWH—MEMLEER

RS AR K ARy A BIA B TNM 4 ]
P, R W MR HBeAg BH 1 % HBsAg FH 1
R PR | Child-Pugh 432K 1% ieg %0 H #
il IR R R AR IR L R, 2 K
5, 2R EREITHE L (P>0.05) ;B RAS5KE
KA MU R ALHR R JF AFPH B R & By Ak
I iR A0 B 58 B SR LU 3R, 2 KR, 22 R A 4
THEE (P <0.05) , 2 K AMINERILE ARG AFP
IR R e B 5K hy i R A e 0 A 5 3 e 3
mTAREEA . WEIL,
2.2 WAAKRPLR.CA19-9/GGT Lb &tk %

kM5 KK R H R i PLR 7K F #il CA19-9/
GGT lLfa kA, e Rl , ZR AT FRE X (P<
0.05) ; & % 4L AR A PLR 7K F F CA19-9/GGT HAE
mTAREEA . WE2,
2.3 ®MHCCARFE %K % EE—# Logistic [A]
3537

VIRV AR G & B2 & (=0, Z&=1)

&1 WMA-RABLR

TNM 4334 1511(%) P Bil(%)

205 n WY, xxs) Bl T 0 P =
TR 52 58.64 +7.47 28/24 23(44.23) 29(55.77) 24(46.15) 28(53.85)
KR RN 51 57.89 +7.54 27124 26(50.98) 25(49.02) 26(50.98) 25(49.02)
tI1H 0.507 0.008 0.470 0.240
P1E 0.613 0.927 0.493 0.624
5 WA 451(%) HBeAg f5i](%) HBsAg (%) AL (%)

= w FRE [k PR [ H J
R 20(38.46) 32(61.54) 15(28.85) 37(71.15) 29(55.77) 23(44.23) 20(38.46) 32(61.54)
KT RA 21(41.18) 30(58.82) 13(25.49) 38(74.51) 34(66.67) 17(33.33) 21(41.18) 30(58.82)
tI1H 0.079 0.146 1.287 0.079
P{E 0.778 0.702 0.257 0.778
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HRUH 31(59.62)  21(40.38) 35(67.31)  17(32.69)
KEEH  28(5490) 23(45.10) 27(52.94)  24(47.06)
11 i 0.234 2218
P 0.629 0.136

29(55.77)  23(44.23) 498 +0.78 7(13.46)  45(86.54)
19(37.25)  32(62.75) 4.93 +0.86 5(9.80)  46(90.20)
3.547 0.309 0.335
0.060 0.758 0.563

2RM 27(51.92) 25(48.08) 19(36.54) 33(63.46) 36(69.23) 16(30.77) 11(21.15) 41(78.85)
KRN 16(31.37) 35(68.63) 30(58.82) 21(41.18) 25(49.02) 26(50.98) 22(43.14) 29(56.86)
11 {8 4471 5.127 4355 5.715
P 0.034 0.024 0.037 0.017

*2 TAHAARBIPLR.CA19-9/GGTELEEE (x+s)

"RAH 52 147.28 + 25.66 3.11+0.27

KERMN 51 123.67 +24.75 2.84+0.22

1l 4751 5.550

Pl 0.000 0.000

SFIHAS R, PLRKE (SCMfE) . CA19-9/GGT ELfl  26.069) |. ik il % {2 L[ OR = 3.819 (95% CI:

(CSEDME) U R (/5=0, J&=1). KRJ7 AFP
P (=0, f=1). RMAF X (EK=0, fEk=
D). Mot (JE=0, f=1) AL RE, i
172 % — Mt Logistic F1H 43 #71, 458 /R : PLR
KFEEEIOR = 1.059 (95% CI: 1.029, 1.090) ].
CA19-9/GGT A B [OR = 9.027 (95% CI: 3.252,

%3
PLR /K- 0.057 0.015 14.440
CA19-9/GGT L1 2.220 0.531 17.479
WU R 1.340 0.630 4.524
RIG AFP#;I 1.532 0.648 5.589
22 kN 1.415 0.653 4.696
e 4 e 2 1.411 0.697 4.098

1112, 13.121) ]. RJ5 AFP K# I [OR = 4.630
(95% CI: 1299, 16499) |. & ¥ 5= KEEIR[OR =
4.115 (95% CI: 1.143, 14.807) |. Flyed fd 5 A 5¢
F4[OR = 4.101 (95% Cl: 1.045, 16.091) |30 IF 4
WM AEE K aER R (P<0.05).
23,

#IMHCC RIFE &% & EE—#& Logistic B33 1 5%

0.000 1.059 1.029 1.090
0.000 9.027 3.252 26.069
0.033 3.819 1.112 13.121
0.018 4.630 1.299 16.499
0.030 4.115 1.143 14.807
0.043 4.101 1.045 16.091

2.4 ARBIPLR.CA19-9/GGT It ERE & ME X
¥ HCC R € Z W TN M &

¥ PLR /K F . CA19-9/GGT HAHAE N H 28 & , ¥k
112 2 — Mt Logistic [F1H 40T, 15 21 644G 00 A 3R
logit (P) =—24.710+0.053 x PLR 7K *F- +1.928 x CA19-9/

GGT LfE . ROC £k 45 54 iR , PLR ZKF-Fll CA19-9/
GGT LU H R & Bl HCC A AR J5 2 & 14 i
F (area under the curve, AUC) J& 0.881, f & 1 Ky
73.11% (95% CI: 0.587, 0.840) , 4 5 ¥ 4 92.16%
(95% C1:0.803,0.975). WLFE4FE 1,



%520 1] ZE), % HME M PLR A1 CA19-9/GGT X HFREARIATETIBRA 5 & & i w1 (1
&4 AHETPLR.CA19-9/GGT ttER B ME XX AEN ARG R E LTRSS
- AL 95% CI I 95% CI P 95% CI
FRR RR FRR EBR FBR B
A RAL 0.603 0.493 0.712 51.92 0.378 0.658 68.63 0.540 0.805
ARJF AFPEE] 0611  0.502 0.721 63.46 0.489 0.760 58.82 0.442 0.721
KI5 0.601 0.491 0.711 69.23 0.547 0.801 50.98 0.368 0.650
iR e 0.610 0.501 0.719 78.85 0.649 0.885 43.14 0.296 0.577
PLR/KF- 0747  0.653 0.841 67.31 0.528 0.793 72.54 0.580 0.837
CA19-9/GGT Hh{H 0.785  0.696 0.873 63.52 0.489 0.762 82.42 0.686 0.911
PLRFICA19-9/GGT [LEHEAHI 0881 0.816 0.946 73.11 0.587 0.840 92.16 0.803 0.975
10 F L3 A B 5 KT T B iR 1R 22 M 4
58, GGT 7K ~F- W) 5 i PA 46 107 38 K ol 37 5 o 990 A
08 s SO RBFE th CA19-9/GGT HefE 1 T , i RELE
oel rlJ A BT I B AR AT S SO IR AR AR A DT
jEiJ [ 7 AR TN A A KU o PLR A Sk sz e 4 B 4 e R
o ([ SRR A 5 RS I R b KT g TS S
oy pemn REHL S 5 AR I A 5 i AR DA/
02 — faAreen) R ST U T 438 5 B DT, o A
:’f”’ﬁ?;@ﬁﬁﬁ A R - BN A T i 0 A A L R — T B Ak
00 8 CEMT) , 3435} JCXE RS A 7 366 8 3 Smad 388 6
15 AV 32 Jirb e Tl B 1 B A 240 LR 3 A, n A Ak
1 ARETPLR.CA19-9/GGT b 1E K & 4 0a & = Tl AF = LRI B, MR BB e dn e R AR e b B 0 kA, i
RERZRROC ik I T 38 e 2% AT 36 5 1 B N R 40 MO 25 45 01 T
3 it BCER AR AR, — T3 T 5 B4 2 b 92 240 39k 3kE 19 4R R 4

HCC A 2 42 3K B N ey A ELB PR e 1Yy
i 2z — , LA VA M VT B R 5 1 & & 1) LATS 2 I IR
TG 0 F R PR . R T AR E AR (k28 2 7 i
Je 1) Jry s 4 i e ARR J5 A 5 R AT R S BUR A T
JE AN R R R 22— S ARk Rl 2 ) R
TR BT B R AE G2 AL ] A BR ABIFZE , A0 8] I v 4R
HH S8 b B i I8 A 75 0 B IBK A5 N FH % 9T A Sy 5
JH98 52 % W BIF 9 A 2 AR 5l ek 43 AT PLR 2%
CA19-9/GGT 5 MG EVIBR R G B L MR, K
IR B A e xR S LR R B e I T
P, IR T SRR J5 4 B R4 IE T 5%
A

AW, ARG AR N E &4 8 1R T PLR
IKF-Je CA19-9/GGT HAE ¥ & F AR KR K4l . BRE
VLI, = PLR KT 5 8 A RS 14 =0 K
T B 5 D) AH DG, RT Bl 3 i 2 ik 98 A G 28 9 2 NE
I AR J5 % B8 J AN M A 3G 5 . CA19-9 4F Sy IR 4

A T D3 — T T A Be IR ARG B 2 a0 4 RE
I 52 Az Ak s AR DA IR L 40 Ff B O L PLR K
ST e A AR 1 i I L 200 2 o B e
CD8" 4 Jf 35 1 T 4t RN 15 SR 25 10 240 M 1 bL ) o
S I LT g 2 I 55, B CA19-9/GGT Ik
fHI 5, HT & A 22 B SO0 AT AL 5 A
5% 9 45 W 7 1D )RS . CA19-9 A Sy — b i YR R 1 B
Lewis §T 5L, AN GE 5 M5 20 M 3% 1 25 B o 745 6
2 T 95 200 5 0 A P R A0 %) A ELAE T, n s i A 7
¥ A W5 T EMT AH OCHE S I 1 3R 58, i i/
AR AR 2B MY CA19-9 55 K38 5 M T 40
JL AR R B 2 TR DG, B L AT R o 4k Ay T4 MR
P 39 5 Il JE 19 52 e TS RE Y. GG 3 3 40 i 4 it 4
A5 W H AR RGP IO 2R L R ke A4 M 2 AL bt A Ak
JoT , 2 fifk S A g O 38 BE A A ] 55— 7 I, GGT
A1 0 A8 D6 H BRI AT 02 B B B e 3 o A ) AR
TS NF-kB 3l %, 175 42 28 B B9 B, B it
PE 9 RE IR A, 78 10 02 0l 5 A R B 8 1k
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WA A S5 2 & 1) AUC 43931 4 0.747 ,0.785 ,0.881 , 3¢
B PLR /K- . CA19-9/GGT HLAE X 9 A i 42 & A —
SE [ TR0 A
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