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Significance of perioperative CRP/albumin ratio in predicting prognosis
of HCC patients with hepatic arterial chemoembolization

Ying-chao Wang', Chen-yu Wang’, Wen-hao Han', Lei Liu'
(1. Interventional Vascular Department, Zhengzhou People’s Hospital, Zhengzhou, Henan 450003, China;
2. Department of Ultrasonography, the Second Affiliated Hospital of Zhengzhou University,
Zhengzhou, Henan 450002, China)

Abstract: Objective To investigate the effect of perioperative C-reactive protein (CRP) to albumin
(Alb) ratio (CAR) on the prognosis of hepatocellular carcinoma (HCC) patients receiving transcatheter arterial
chemoembolization (TACE). Methods A total of 126 HCC patients treated by TACE in Zhengzhou People’s Hospital
were collected. Serum CRP and Alb were detected and CAR was calculated. The short-time postoperative recovery
and the recurrence or metastasis of the patients in different CAR groups were compared and analyzed. Univariate
and multivariate Cox regression analyses were conducted to analyze the effect of CAR on the postoperative survival

time of TACE-treated patients. Results According to the best cut-off point of CAR (0.036), all HCC patients were
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divided into a high-CAR group (70 cases) and a low-CAR group (56 cases). The short-term postoperative recovery
and postoperative hospital stay were not significantly different between the two groups (P > 0.05), but the incidence
of postoperative complications of the high-CAR group was higher than that of the low-CAR group (P < 0.05). The
rate of recurrence or metastasis in the high-CAR group was higher than that in the low-CAR group (P < 0.05).
Preoperative CAR [HAR =3.592 (95% CI: 1.809, 4.736), P = 0.037], Child-Pugh classification [HAR =3.555 (95% CIL:
1.201, 5.742), P = 0.037], the maximum tumor diameter [HAR =2.288 (95% CI: 1.033, 6.068), P = 0.041] and vascular
infiltration ratio [HAR =3.297 (95% CI: 1.171, 9.283), P = 0.024] were the independent effect factors of survival time
after TACE in the HCC patients. Conclusions Compared with the HCC patients with low CAR level before TACE
treatment, those with high CAR level have higher risks of postoperative complications and recurrence or metastasis,

and the survival time is relatively short. Therefore, CAR before TACE treatment could be used as one of the

prognostic indicators for HCC patients.
Keywords:

chemoembolization; prognosis; survival time

JHA S — PR S PR A R s I B kAR T A
JE ( transcatheter arterial chemoembolization, TACE ) &
TP T ARG 7 P B 2 v, (EMG IO s 8 T3
Ja#2e ", C B ( C-reactive protein, CRP) F
FIE 1 (Albumin, Alb) AIZRAERAEAE FRE, K
It CRP/Alb . {H ( C—reactive protein—to—albumin ratio,
CAR) TE—ERE FRMAUAMZEEIRE, W TE
PERMIRE TS BT, BT CAR 5 TACE JIH B4 1
JEARRHE R AN 2 0L ™ AT hE S AR I
P MR TACE RHT CAR K5 BUS . 447
BIRYARSCNE , il RAE B

1 RS
1.1 —ER

VEFE 2012 4F 10 J1 =2015 4F 12 B3 48 F M A
REEBENART 126 @ B EVERIIRE S . AR
e ORARFA AR B A2 I, 54 TACE /A
1BIT 5 I AT TACE Y897 5 QPRI PR 43301
Wt 5 L W9 A 16 ot P4l (karnofsky performance
scale, KPS) 1143 = 70 43" ; @A 5 % MHE T 5OkH.
XA ANE R . HEBRARAE « OF“FO . fili. BIh
AR AR S P A AL ; @B FARUIBRE TACE,
HARST R AN 12 58  @IF RN . BN
AERERT . [IHIKE T8 2 Y E KRS ; OARE
M & & TR S Z K TACE 897 . AR
B BRoA AR B Dy bRl R
1.2 BITHE

A A 152 P9 TACE 3697 ™ 2 2% FIZ R
JREBIRBET , R Seldinger Y28 Bz Sk ZEHI, 452

hepatocellular carcinoma; C-reactive protein to albumin ratio; transcatheter arterial

I At i Bk 3SR i i A il 2l bk ) o A
T, SRIGHETAS T 25 ERe 28258, DT BELORT g
B AP A . AT 2 RS RE R, R
FEF ML IRITASHE, KA. ki,
AR ARG Zh 12 h, SFEER 24 b, RABE 2Rz H i
LA K
1.3 I5HRA&I
130 ARG RG] AR . Child-Pugh 439%
JHF P e i B B R e LA
132 SIEdsms WEBREARR 1 ~ 3dERE
JE KL, XA I RS M CRP. Alb KF K H G
M (alpha fetoprotein, AFP ) &, 145 CAR,
133 REsaBmaEn  WEREREENKE
T, ARG R BE R ] S AR S5 I A0 55
134 REAAH WRITERE LENED 1R/
3A L VAR TCE R HEBAE RN SO BT 1R /6
A, G R RR e A AR e ol B D 4 v 2 b
VLB e BENEERERIEN. A
FERE IR R] 2017 47 12 H 31 H, BV K AR
BFE) 60 A H L el 24 S H .
1.4 SFitEFHE

B3 HTR FH SPSS 19.0 Geit#kst:, VORI
BB+ AR 2E (xxs) Fom, H KT ; THE0F R
DIRFIR, A x° K%, PP <0.05 hZESA%01
SR AT, B AR R R R A
R CAR 1952108 TAEMZ (receiver operating
characteristics, ROC ), 733 fefE#US , R EAR B
4R CAR 4AIIE CAR 41, 4R )5 R A Kaplan—Meier

- 102 -



#5321 ERUE, 5F BT CAR AP XISl #4828 1635 U i 52 m

BT LA PRALUR B A AR LR, JFUET Log—rank K R ER . MAERIELLLEILER, 200 80 x KK, 22594

5. HEAIF CAR FI— MG IR BRI TR R Gt X (P<0.05), 4F5E . M. s 8oE s,

Cox [T, HHALGIFEXNIBRMAZHNE  ZFILGEIFE L (P>0.05), W% 1.

Cox [EIJF43HF, P <0.05 HEFA G #E X, 22 7 [ CARAZEAEGHREIERLE

o pmEm e CAR 20 P98 £ 35 AR5 B X . 0

Mentk . MEAK . & AR E ) KA S AR BE R ] 5 I CAR

21 A[E CAR AEBRENIGREFILE HBAWE, 8 X BE, ZFERITFEXL
BTSN AT R 126 B, Hop BHE 77 61, (P >0.05). 5 CAR 415 CAR HIARJFIHRAER L%

49 B 5 AFIE 36 ~ 79 %, FH (608 +10.1) %, WER, & xR, ZRAGIFEEX (P<0.05), &

5 CAR 41 51K CAR 41H % Child-Pugh 3%% . it kb CAR 41 Tk CAR 41884 . W3k 2.

®1 WABFRKRARLLER

ik CAR 4 (n=56) 59.2+10.3 36/20 43 12 1 2.53+0.64
= CAR 41 (n=70) 62.0+9.8 41/29 42 19 9 3.97+0.89
X i 2473 0.427 9.411 101.071
P1A 0.118 0.320 0.038 0.000

il CAR 4 (n =56) 5 3.25+0.58 388.6+95.8 0.85+0.14 28.66 +3.13 0.030 + 0.005
5 CAR 4 (n =70) 9 14.47 £4.35 393.1+85.0 243 +0.49 21.79+2.95 0.117 +0.032
X & 0.486 240.480 0.075 209.009 143.554 413.487
P1E 0.343 0.000 0.785 0.000 0.000 0.000

®2 AREEHBRERR (#] (%) ]

& CAR 41 (n =56) 4(7.1) 6 (10.7) 3(54) 9 (16.1) 12 (214) 33z14

5 CAR 4L (n=70) 7 (10.0) 10 (14.3) 4(57) 20 (28.6) 28 (40.0) 37+1.7

X i 1.124 1.327 1.057 1.791 4.336 1.821

P 0.213 0.105 0.341 0.068 0.029 0.075

23 AR CARAEBEEAXSEBER 60 ™A, O AAFA 39 S H o BFS X 4 HAy

BEVIRRIRES, 3k 59 GIBETEE, (T CAR 4UBFE  WALTE AR < AW . BORRR EAR . A R H
30 4, 829 G, Hrh, 10 BUEBUE KRR, (8 AFP MR S8 WL, MBI AR RIS, 4F
CAR A 3 B, = CARZ 7 Bil. = CARZH 5K CAR %, Child-Pugh 439%. MR AR | JFFP9 IR A |
MBEERIEER R AR, 2 xR, 250 AFP. MAFEIE BT8R 2 Cox [MH4MT. 45
GETFRIL (x=4.840 1P =0.041), MK CARAURT  %Bl, Kl Child-Pugh 432k . AR EZ . M4

i CAR 48 # . VLB CAR SR HEAEIIHRS , 2 RG24 X
24 A[E CARAREBLFEBR (P <0.05), ¥RHEAHERE TACE AJGA AR5 m A

Rifi 5 1k B, 126 ) T R B A A Ol 24 ~ =, YR, AR . AFP KRR S S ARG AR

- 103 -



THEBURE R

o 28 %

WITCAHEME (P >0.05), 231l Log—rank 646 22 5544
Geitef i U2 R 2 1) Kaplan—Meier A= /7HHZE (WL
1), Kaplan-Meier ZEAFHHEZ M HTEE R Bon, &
FHANE] Child-Pugh 7340 I BEAR A AF AR BN A 9 >
B9 >CYUBH, SR BRI B R R A A
MR F IR AR KRS, AR H 4 /)N
) RRE B AR ARSI R TR L g i R 3, IR CAR
41 (CAR < 0.036) B IEAAFAIK T CAR 41

10
0.8
ﬁ 0.6 1
H 1: <0036, 2: >0.036
2
024 +1-Ms%k
+2- Mk
0.0 1
0 10 20 30 40 50 60
IS
CAR
1.0
038
ﬁ 0.6 1
+H 1. <28, 2: >28
=044 1
s | -2
0] 1ok
: -2 2k
0.0
0 10 20 30 40 50 60
IR/ H
SO R
1

M. Wk 3.

2.5 %EZE Cox BESH

it T AR S ARG AR, JTLR
G RRZRIMHEAER, AFRMARE R 2%
A G LR (P <0.05) T2 R E Cox [7]
P37, G55 R, Child—Pugh 73094 . FvE B4R KN
I 4823 L A5 K CAR J2 i 35 TACE AR5 A= A7 1
(IBRST R R (P <0.05), W3 4.

1.0 4
0.8
L3
4
0.4 -
B
0.2 4
0.0
0 10 20 30 40 50 60
fsiE) /7 H
Child-Pugh i
1.0 - 4!»]‘_‘——\‘
0.8
ﬁo.é-
H 1: <11, 2: >11
041
i e
02+ =1-
+2—ﬂﬂd§'€
0.0 -
0 10 20 30 40 50 60
fit i) / A
1A R LA

A[E CAR £B Kaplan—-Meier 4 77 # £k [E
*3 EFEZBEZEHHSH

el
5 77
0.670 0.413
& 49
AR
<61% 63
2.962 0.085
>61 % 63
Child-Pugh B
A9 85
B % 31 21.729 0.000
C% 10

1.000 1.000 1.000

0.249
1.334 0.817 2.179
1.000 1.000 1.000

0.092
1.513 0.934 2.450
1.000 1.000 1.000
1.499 0.859 2.616 0.000
11.657 5.475 24.819

- 104 -



%532 40

ERUE, 5F BT CAR AP XISl #4828 1635 U i 52 m

ZR3

e KR AR
<28cm 61 1.000 1.000 1.000
47.064 0.000 0.000
>2.8 cm 65 6.937 3.180 12.179
T P9 e i
14 112 1.000 1.000 1.000
1.848 0.174 0.185
=24 14 0.504 0.183 1.387
AFP
< 400 ng/ml 60 1.000 1.000 1.000
0.758 0.384 0.388
>400 ng/ml 66 1.242 0.760 2.029
MM gl
< 11% 61 1.000 1.000 1.000
65.423 0.000 0.000
>11% 65 13.360 3.378 28.806
CAR
< 0.036 56 1.000 1.000 1.000
58.287 0.000 0.000
>0.036 70 12.426 1.437 24.095
£ 4 %EZE Cox MANZFEIFN S ST Al AR AR T, KRR R

CAR 1268 0037 3592 1809 4736
RoRMEER 0828 0041 2288  1.033  6.068
MR A 0993  0.024  3.297 1171 9.283
Child-Pugh e

B % 0286 0282 2204 0520 1923
C% 1220 0037 3555 1201 5742
3 it

JFARR 5 UL AR R e 2 — , HA AR i R R
FEIEAE . TACE 2 RIGYT e R %8, B
S H AT Z R SR s R BT HUS WEe AR Y H
RUBFIE 2RI, JORE O S5 IR ) & . R SR B IR G,
A L3 3 O e S A AL G2 R ) 5 i v b
TS Y, CRP 2 —Fatk®E e, MPURZ 2
AW, e . 2SN E e LR, HOK
-8 T, PRI AR 9 A 2 P R 2l B b s 3Rk
WA BFFEUESS, CRP ANURE R AL (1 2 48 20
N, i HX S B SR R R S A — e R R

IR B RAEIRAS NGRS N, HLA5 ARG Btk
BHYIHE" Kk, CAR Al WLk B ALK A 48
FEJIV . S S SRR LA 805, BRI CAR
TR W CRP FIIK Alb /K, RIS 5RE 2 b AR E
FeKF, WEFEFRWI, CAR AT IR 22 Fhom A b 19
JE AR AL FE bR LIU 46 " B R, R
CAR 9 (B & AR 5 AE A7 0 2 I TR CAR [ 3%,
ISHIZUKA % ™ X 45 14 i V1 b AR HR 3 19 R | CAR
PEATIFSE, 45 R BURRTE CAR B ARG I & AE
RAERK R, BARFAMERE., SHIMIZU 55 ™ B
FERIL, RET CAR 7] LAE R VIR A B3 fis 5
RJGEAIR P Fe bR, HRTE T CAR 5
TACE RIS HCHERMIR AL . ABFFEEEA IR,
RHET CAR J2 9 % TACE AR J5 A= 7715 i 57 5% i
P, L CAR & AR EAF IR T CAR &
H, AL CAR LB H W LRE R AR, B RNFEH R
KT8 CAR B . AN, ARBFGTIR R IL, K
JE AR, MR H B K Child-Pugh 43 2%t S 98
ARG EAAR IS MmN R, 52 AT
_ﬁ [21—22]O

AR CAR W] LUVE R v i 1) T A A A2 014

+ 105 -



THEBURE R

528 4%

bRz —, (A2 WibsfEH % A IH . SHIMIZU 45 ™
5T & B, TACE REjE CAR fFE & 8 L%
LA 5 s T CAR 3%, Hame A ERURi {4 0.028 ;
KINOSHITA 4 ™' B 5% 191 4 4% 5 TACE &, TAI J&
7 198 BB IR BT CAR, H CAR #U5{H M 0.037,
[ Bf CAR = 0.037 19 &2 & 6 & & 4 A7 1 kb i) fi%
T <0.037 W . AFREREN, CAR HBAEHUS
B4 0.036, SHANFAAE—E 2R, THESAMR
BWhRIE . BEASEEIA SR i A A G

L TR, FHE B ORET CAR . AR L)
Child-Pugh 734 J M8 BLAE K /INE2 0 TACE i &
HEARJEEAARI S WS E, o DME RS A
TS enZ —.

2 % XX #k:

[1] ZR0 2% , 0%, e, & . BRI IR TN (0], Hh R
2015, 24(8): 621-630.

HRE . USRS e FEAR N i 8 35 T A 43 % T 11
S [J]. "PAEBRE A 24 , 2015(b11): 149-150.

SECH, BRI, R, SF L CIERVIRG T B 1T YihE Child-
Pugh A 2040 s 858 TR 5 2 sl Ay 7 i 289788000 L 4
[7]. RIS L 2013, 19(1): 23-28.

HrR, B, XURGK , A P U R SR AR L v-
A R IRREZKCT- W TACE JRY7 BUR 195 X (1], hAe ey
s, 2014, 94(9): 667-669.

[5] SUN O B, WONJ J, HYUN K J, et al. Prognostic value of C-reactive

protein and neutrophil-to-lymphocyte ratio in patients with

(2]

hepatocellular carcinoma[J]. Bmc Cancer, 2013, 13(1): 1-9.

WEI X L, WANG F H, ZHANG D S, et al. A novel inflammation-
based prognostic score in esophageal squamous cell carcinoma: the
C-reactive protein/albumin ratio[J]. Bmc Cancer, 2015, 15(1): 350.
PN QN7 W N O I N1 O S - i W= s = e [ ST
Y 375 BH A0 i g £ S0 5 T (L (D). R AR IR AR R
2017(12): 918-922.

XU X L, YU H Q, HU W, et al. A novel inflammation-based

prognostic score, the C-reactive protein/albumin ratio predicts

(8]

the prognosis of patients with operable esophageal squamous cell

carcinoma[J]. PLoS One, 2015, 10(9): DOI: 10.1371/journal.pone.

¢0138657.

2GS, WS MRME, %5 . NLR X JHE TACE &35 HU5 5

BT [T, FRAERR B IG 2435 |, 2013, 20(7): 522-525.

[10] Arsdiise , BR/NAS . VP k20D / bk B8 200 M LA /DAl / bk L
JL AR 5 TACE JR 77 -8 B TS A ARG (97 o I IR i
K, 2017, 44(6): 283-288.

(1] E, HER, B4, 5 BB kT i 58967

[9]

HBV-DNA [ HBV G & I IR RS [J]. rhAR i
HAMR 2R |, 2015, 21(11): 738-740.

[12] B3CHT, 208, M, 55 . C ROV A S A& A EE A A
B ke )2 T AR B TS B0 g 0], AR RIS EE
Zkiki |, 2016, 25(6): 764-768.

[13] ISHIZUKA M, NAGATA H, TAKAGI K, et al. Clinical

Significance of the C-reactive protein to albumin ratio for

survival after surgery for colorectal cancer[J]. Annals of Surgical

Oncology, 2015, 23(3): 1-8.

[14] CHEN Y Y, ZHANG J H, ZHANG W, et al. C-reactive protein/
albumin ratio as a novel inflammation-based prognostic index for
predicting outcomes of patients with colorectal cancer[J]. Journal
of Southern Medical University, 2017, 37(5): 622.

[15] HASHIMOTO K, IKEDA'Y, KORENAGA D, et al. The impact of
preoperative serum C-reactive protein on the prognosis of patients
with hepatocellular carcinomal[J]. Cancer, 2005, 103(9): 1856-
1864.

[16] KIM JM, KWON C H D, JOH J W, et al. C-reactive protein may
be a prognostic factor in hepatocellular carcinoma with malignant
portal vein invasion[J]. World Journal of Surgical Oncology,
2013, 11(1): 1-8.

[17] ZHOU T, ZHAN J, HONG 8, et al. Ratio of C-reactive protein/
albumin is an inflammatory prognostic score for predicting
overall survival of patients with small-cell lung cancer[J].
Scientific Reports, 2015, DOI: 10.1038/srep10481.

[18] LIU X, SUN X, LIU J, et al. Preoperative C-reactive protein/

albumin ratio predicts prognosis of patients after curative

resection for gastric cancer[J]. Translational Oncology, 2015,

8(4): 339-345.

[19] ISHIKAWA T, ABE S, INOUE R, et al. Predictive factor of local
recurrence after balloon-occluded TACE with miriplatin (MPT)
in hepatocellular carcinoma[J]. PLoS One, 2014, 9(7): DOI:
10.1371/journal.pone.0103009.

[20] SHIMIZU T, ISHIZUKA M, SUZUKI T, et al. The Value of

the C-reactive protein-to-albumin ratio is useful for predicting

survival of patients with child-pugh class a undergoing liver
resection for hepatocellular carcinoma[J]. World Journal of

Surgery, 2017: 1-9.

[21] Bikid , 3T, 240, 5 . 274 GIEERP R A WIHEZNT8)

Bk A7 A8 ZE 36 T B U 3 A (3], AR m AR ZRE, 2015,

30(3): 185-188.

BV, ORCR, BRES, F . SN 7R TER A S Rl

TRTT IV IR I 00T S DX 2% R oAy (7], rh AR i A

i, 2017, 39(10): 787-791.

KINOSHITA A, ONODA H, IMAI N, et al. The C-reactive

[22]

[23]
protein/albumin ratio, a novel inflammation-based prognostic
score, predicts outcomes in patients with hepatocellular
carcinomal[J]. Annals of Surgical Oncology, 2015, 22(3): 803-
810.

(FEHT i)

106 -



