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BE BH: R4 9 X ER mIgs(SI), iF s 1(TK1).C B 2% Y / &% 4 (CRP/ALB) A8 55 = 144 5L 5% (TNBC)
BB ARG I AKX FR, ik IR 2018 5 1 A ~2020 4 5 A% M EAXFH B ERKE 268 4] TNBC &4 k4% KE 3 F
REBRBF 5 A AR AI R AR #, +LAFT SIILCRP/ALB bt fote ] fo & TK1 K-, % B % Logistic =12 45-#7
TNBC %% K5 E R #A R &, ZiXH THEHIE(ROC) ¥ L& 447 SIL, e 7F TKI,CRP/ALB i st TNBC & # KJg L &L 3449
T AL, EER M5 3,268 4] TNBC B4 K5 T A AR A 25.00%(67/268), 5 A K A ME, I L A4 S o if
TKI,CRP/ALB A # % (P<0.05), TNBC &% K5 A K 445691k 5 & B & A TNM B 11H  #k €4 4545 Fe SIL, fo. 7 TKI,
CRP/ALB WAf& 4+ % (P<<0.05), SII. f27% TKI.CRP/ALB pt{a B A-Fml TNBC 8% KJ5 B L #4569 W & F @474 0.917, X F SII,
A2 7% TKI,CRP/ALB FoAA 3 37 649 0.789.0.779.0.781, #5if: SII, f2 7% TKI.CRP/ALB /i Ft 355 TNBC &% K5 £ L 4645 5%
AR % B84 S e TKI.CRP/ALB ttff st TNBC %% KRG £ & 3645 9T ANE 4% 5 .

FERE: = A SURRE A F K R R 4540 MBI 1;,C LB R G / 9% G WL, LR 44

RESXEE:R737.9 KRR A XEHS:1673-6273(2024)18-3470-05

Relationship between Systemic Inflammatory Response Index, Serum TK1,
CRP/ALB Ratio and Postoperative Recurrence and Metastasis in Patients

with Triple Negative Breast Cancer*
LIU Yu-ying', WEI Si-yu', FAN Li-ying', WEI Ti', ZHANG Jia-xir*
(1 Graduate School of Xuzhou Medical University, Xuzhou, Jiangsu, 221000, China;
2 Department of General Surgery, Affiliated Hospital of Xuzhou Medical University, Xuzhou, Jiangsu, 221000, China)

ABSTRACT Objective: To investigate the relationship between systemic inflammatory response index (SII), serum thymidine kinase
1 (TK1), C-reactive protein/albumin (CRP/ALB) ratio and postoperative recurrence and metastasis in patients with triple negative breast
cancer (TNBC). Methods: 268 TNBC patients admitted to the Affiliated Hospital of Xuzhou Medical University from January 2018 to
May 2020 were selected and divided into recurrent metastasis group and non recurrent metastasis group according to whether they had
recurrent metastasis 3 years after surgery. Calculated preoperative SII, CRP/ALB ratio and detected serum TK1 level. The factors of post-
operative recurrence and metastasis in TNBC patients were analyzed by multivariate Logistic regression, the predictive value of SII,
serum TKI and CRP/ALB ratio for postoperative recurrence and metastasis in TNBC patients was analyzed by receiver operating charac-
teristic (ROC) curve. Results: After 3 years of follow-up, the recurrence and metastasis rate of 268 TNBC patients was 25.00% (67/268).
Compared with non recurrence and metastasis group, the SII, serum TKI and CRP/ALB ratio in recurrence and metastasis group in-
creased (P<0.05). Independent risk factors for postoperative recurrent metastasis in TNBC patients were TNM stage III, lymph node
metastasis and SII, serum TKI, and an elevated CRP/ALB ratio P<0.05). The area under the curve of SII, serum TKI and CRP/ALB ratio
in predicting postoperative recurrence and metastasis of TNBC patients was 0.917, which was greater than 0.789, 0.779 and 0.781 pre-
dicted by SII, serum TKI and CRP/ALB ratio alone. Conclusions: The increase of SII, serum TKI and CRP/ALB ratio are closely relate
to the recurrence and metastasis of TNBC patients after operation, the combination of SII, serum TKI and CRP/ALB ratio has a high pre-
dictive value for the recurrence and metastasis of TNBC patients after operation.
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WUFLE I /. A 2SR S R AR E R
B = B4 FL IR g8 (triple negative breast cancer, TNBC )2 %L Jif
FE WA, BT LR 10%~17%, FARYIER B2
TNBC A 2NIRIT I = (HAR G R R R B, 7
S SR A A R BTN J5 &R RS 0 KUK, X 4
TNBC BHAMWARHEE . #90RM, INBC R AR 52
T BE TR S o IR NI SN B PIAH G B9, 4 B ST S N 54K
(systemic inflammatory response index, SII) F1 C st #EH / H
% 4 (C-reactive protein/albumin, CRP/ALB ) L i 2 #r i - & 1)
PRAELEWIARAENY) , RO 2 S B RE SR RS 52 i L Bia it e o7,
PEHRIE, SIT REFZ W T4t fia A J5 52 K e %™, CRP/ALB L {H g
M HUR IR AL LRI ARG E R Y. M S 1 (thymidine
kinase 1, TK1)J2—7#t DNA & Wi , f&id i i A58 2 5
FLARER R, FROTHRGE , 0 TKI 5 M B 8RR 5 5 R 5
B A7 50, {H5ETF SILL 3% TKI.CRP/ALB H.{5 TNBC %
RIGE KRNI R R M AERE BT IR E R

1 PR 577k

L1 IR %E R

UL 2018 4F 1 J§~2020 4 5 J M B R 27 B I 1< B
Wi Y 268 15 TNBC 8, AT 2 AR M SRR 27 B I I B 1
PRZE B ottt . AR 34~65 2 F-14(48.50+ 5.05)% 19K
BT e A 245 ) REREIE 15 B L Ab3E 8 Bl
B 22 128 ) A 140 i) Big ELAR : >2 cm 3 149
. <2 cm # 119 5] ; TNM 43302, T34 o1 5] 1185 142 4] 111
1135 1515 132 Gk L5 RS . MAFRIHE: (D4R =18 275 (2)
H R E IR FE A )BT ARG R, ¥
WiZWi ol TNBCM; (4) 8232 i RARIAAR SR 7L F R (5)
TNM 4340 T Wi~T180, HEBRbRE: (1DFE4aRE e BB AT ;
()b F IR LI 5 (3) 76 A BE Rl O 3 2 AT H R IA T 5
() FEAEREFRAEIR A £ 5 (5 HoAth Atk b yed wl o iy os s
1R (6) A A B REEMEN ; (DFFAETARZERIE (IR
it 52 FAR A BpIE 2% T ELEE DIREREAT L FL 5 B KK i i
JARALMIILEE ) ; (8) B IT 2B MY ; (9 R PRI AN TE 3

1.2 Ak
1.2.1 SII M5 TKI.CRP/ALB Lk {E#MEITE R4 TNBC
HEORTT 4 mL 23 A KL, 2 mL FRASHLEES {4 4 A )
ML 20 A HT A RIS B BC-31 760 )6 0 96k E=L 200 w200 it
A/ MRITE. B4y 2 mL FRACZE 3000% g 8.0 (CE42 15 em)
25 min J& , e B2 ME B IR RHRAE YR FRAS Rl 4R 3
i TKI CRP ALB R EK 52558 W Sk 5 & (45 : KS14902
K-F3103 . K-F4869 )#:ill TKI .CRP ALB 7K, #5144 SI[H
PERLADAE B (% 10°70) % i /MR8 (% 10%L)/ Ik EL 40 A
H(x 10°L)]9%1 CRP/ALB HAH,
122 IGFRERKE s TNBC AR REEEM 0
TR MR GG s A 2t RN R ELAR TNM 434 A Tk
SEEERS TR R 253 43 K (s e L0 5 T B ok B 5 ik
R ERPE oS
1.3 RESLZH#HBHHIHA

TNBC E£# ARt R S%(h EYUR IS FE LS RIEME S
(2017 4RO Y232 FARIBST , ARS8 112  HIR R A
AT SHEAT O 3 AR RED (6 AN A /W) BT E 2023 4
5 1, 8eit 5k (UIBR e A FE N & AT I kb ) Fnde B (it 4b
HRIRIDIEN, RIEREERBER S NE R ERANTRE &
R,
1.4 GEitZ5h

fiiF SPSS28.0 A, T FORHES AT t K5, FH 3%
IR ARSI AT IAT U AR5, ] M(Pas,Prs) 3875 5 191 (% ) 278 15K
PRUT 2 K ; 2R 25 Logistic [MJAFZ1R 2 TAERHIE (receiver
operating characteristic, ROC) [l £/ #1 TNBC & ARG E k5
By 2SI, [fjE TKI.CRP/ALB LL{H X% TNBC & AJG
5 A% 1 LI M f , Delong A5 56 e ¢ SIT, il TKI,
CRP/ALB Bl 55564 7l 49 i 28 °F @i FH (area under the curve,
AUC); k86K HESEE A 0=0.05
2 R
2.1 4R SII. IfnjE TKI,CRP/ALB Lb{EXTEL

268 {5l TNBC & ARJGKEVT 3 4F, B & 42 ) F4H# 25 f],

SR EERE AN 25.00%(67/268) A FE R4 SIL, Il TKI,
CRP/ALB [GfH R TR AFHAL(P<0.05), Wk 1.

% | W4 SIL 7% TKI,CRP/ALB tL{&ILE
Table 1 Comparison of SII, serum TKI and CRP/ALB ratio between two groups

Groups n SH[M(Pss,Ps5)] TKI(pmol/L, x+ s) CRP/ALB ratio(x* s)
Recurrence and metastasis group 67 886.60(728.13,983.62) 397+ 1.52 0.85+ 0.12
Non recurrence and metastasis group 201 555.40(326.49,766.88) 2.65+ 0.84 0.72+ 0.12
t/U - -7.092 6.791 7.852
P - <0.001 <0.001 <0.001

2.2 WAIGKRER LR

SR FERS A I B >2 om R AEEERS L RARIG A 1L
B TNM 43 ST & F 2 kA 4 (P<0.05) 4% R
R kg 7 A AL YR RS 25 L (P>0.05),

Ij_ll_léé 20

2.3 TNBC BEARFEREBHIZERK Logistic BN
VARG 2 KR (RAE - 2 / 5 = 1/0) AR B, K 1.2

PUER T A 22 5300 H [ A TNM 030 bk L 25 7S TR
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773 SIL.TKI,CRP/ALB] Jy 7455, #47 Logistic BIHAHT. &k TNBC BEA ARG R LFER M fERH R (P<0.05), W,
TNM Z33ATIY k45568240 SIL, 1% TKI.CRP/ALB H{HTT % 3.

®2 MARKEHLE

Table 2 Comparison of clinical data between two groups

Projects Recurrence and metastasis Non recurrence and U P
group(n=67) metastasis group(n=201)
Age(years old, xt s) 48.37+ 5.40 48.54+ 4.94 -0.237 0.813
Pathology type [n(%)]
Invasive ductal carcinoma 63(94.03) 182(90.55) 0.933 0.627
Medullary carcinoma 3(4.48) 12(5.97)
Others 1(1.49) 7(3.48)
Family history of gynecologic
tumors [n(%)]
Yes 5(7.46) 12(5.97) 0.021 0.885
No 62(92.54) 189(94.03)
Menopause [n(%)]
Yes 28(41.79) 85(42.29) 0.005 0.943
No 39(58.21) 116(57.71)
Affected side [n(%)]
Left side 36(53.73) 92(45.77) 1.276 0.259
Right side 31(46.27) 109(54.23)
Tumor diameter [n(%)]
>2cm 46(68.66) 103(51.24) 6.172 0.013
<2cm 21(31.34) 98(48.76)
TNM stage [n(%)]
[ stage 5(7.46) 86(42.79) -6.196 <<0.001
Il stage 42(62.69) 100(49.75)
[T stage 20(29.85) 15(7.46)
Lymph node metastasis [n(%)]
Yes 46(68.66) 86(42.79) 13.456 <0.001
No 21(31.34) 115(57.21)
Operation methods [n(%)]
Modified radical surgery 64(95.52) 172(85.57) 4.732 0.030
Reserve breast surgery 3(4.48) 29(14.43)
Lymph node dissection method
[n(%)]
Sentinel lymph node resection 3(4.48) 21(10.45) 2.197 0.138
Axillary lymph node dissection
64(95.52) 180(89.55)

was performed

2.4 SII, ;& TKI,CRP/ALB 3} TNBC EERFELZEBHT SN TNBC BEARGHE KFEHN ROC 4k, HHMILE

NN E AUC, SII. Ifi1j& TKI,CRP/ALB [ {EHEA M) AUC Hy 0.917,
LA Logistic [n 54814 SIL. IfiL% TKI,CRP/ALB LL{EERATH KT SIL, i TKI.CRP/ALB Lt {f 54 J0M 14 0.789.0.779.

IAEZ [Ln (P/1-P)=-14.320+0.004% SII+0.896x TKI+0.095%  0.781, UL# 4 Fl&l 1,

CRP/ALB {1, %l S, 1MLy TKI,CRP/ALB HE 5Ll 55 1
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Table 3 Multivariate Logistic regression analysis of postoperative recurrence and metastasis in TNBC patients

Variables Assignment B SE Wald »* P OR 95%CI
Tumor diameter>>2 cm >2 cm=1, <2 cm=0 0.248 0.455 0.297 0.586 1.281 0.525~3.124
TNM stage I-1I stage=0, III stage=1 1.669 0.611 7.457 0.006 5.309 1.602~17.591
Lymph node metastasis Yes=1, no=0 1.458 0.483 9.127 0.003 4.300 1.669~11.075
Operation methods Modified radical surgery=1, 0.390 0.814 0.229 0.632 1.476 0.299~7.281

reserve breast surgery=0

Elevated SII Original value input 0.004 0.001 19.469 <0.001 1.004 1.002~1.006
Elevated TKI Original value input 1.023 0.212 23.294 <0.001 2.782 1.836~4.215
Elevated CRP/ALB ratio Original value input 0.091 0.020 19.650 <<0.001 1.095 1.052~1.140

% 4 SIL Mi& TKI,CRP/ALB [L{EX TNBC B2ERGFELEBHITNME
Table 4 The predictive value of SII, serum TKI and CRP/ALB ratio for postoperative recurrence and metastasis in TNBC patients

Youden index

Indexes AUC 95%CI Cut-off Sensitivity (%) Specificity (%) number
SII 0.789 0.736~0.837 727.50 77.61 72.64 0.503
TKI 0.779 0.725~0.827 3.46 pmol/L 64.18 85.07 0.493
CRP/ALB ratio 0.781 0.727~0.829 0.75 77.61 64.68 0.423
Combination 0.917 0.878~0.947 0.37 80.60 91.54 0.721

1.0

0.8

0.6

Sensitivity

0.4

LLELE (RLAL L N L N B B R |

TKI

0.2
——— CRP/ALB ratio
) —— Combination
0.0L1 M| 1 P R ST |
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
[ 1 SIL, fni% TKI,CRP/ALB LL{EFM TNBC BERFEXREHH

ROC ph£
Fig.1 ROC curve of SII, serum TKI and CRP/ALB ratio in predicting

postoperative recurrence and metastasis of TNBC patients
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Z BN GREJAE R RIS, AT 3 1o AR By e B S o o g
RGAGVER RS 85 Ik GER AZ 28, RBOR G E &
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FIRIEM S| FMER, FFRECE F PO ML HE 5 RE 1Y & & 5 I
AMBAERFEARZS TR, TE R ST 2 Fh A T,
BN AAE (1 J7 5 Ik 2 200 6 2 G2 T 1 SR A0, AT T2 X Bt
SNE S P KR T HE , 5 RAE R B VIMG ST LR H IR T
rrPRL 2 L L N R 40 R S R AE VR G &R L ik
Rl SRR AT e Z [B] 1P EPIR S, ARk, STT e
585 B U T IR O S S R R A
RIGAHSCNS . A HFFEHRIE , SIL 5 TNBC (B3 5l B by
B2 RO AR RAT K, ARAFFR 2553 R, S THR J& TNBC
BEREE LEBEREE, HIERFEE SO TR 1
Pk AR ALIL MRS B3, DLk B A e R 8, 3R
B RIE S5 s Z R AT, P 2R A 5 SRR S 58 19 28 0 SR
N, Ho i AR B A BT A B R 2R AR e 2 R R
KLOERMAT R . P A0 T AR AR T RS pk
TNBC 403858 ik GERSRMR 28, N8N T AR5 B & 5%
R

AT A3 5 AR BB S | A I 20 AN 2 45 i b3 3 B K R
KE KRR B RIS E R AP, TK A7 7E T4
f)—Fp DNA 340, BEiL BT R DNA G ir 220 (14 g
T =mie, @il DNA & B0n S5 400 5a R # , TK ¥
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REdl AT p21 FNER I 3 A SR HL Ot L AR o 200 A S 30 BHL
W AT RS FANMOAETS . 7E TNBC 40 £ rf TK1 gl
T B M A AR AR HE TNBC 40 5, REAE T DU g 4 7f
TNBC Zuffiss R F1R 78, Jail , g TK1 KT S
A AR/ A R R RS B R e R A A, FLBESE 4R
H, M7 TK1 7KSF-5 TNBC i HESH0R R A 6, 3FXF TNBC A
H—ERIZWM ™, Bl TK1 v 5 TNBC BE ARG E
KEREA S AWFITEE R BoR, M7 TK1 KT TNBC H#
BHARGEE KEFERFER R, HRIREPEE, i TK1 ACEFE T
DIMBILTE Z 0 i = BRI A, b0 E 0 P DNA KA
A, 530 TNBC i A5 3050 , R AR J5 5% B TNBC 4 A 32
P MG IE R R FN{R28 , DI 30K 5 52 K J B XU B el

BRARRE—FE IR RIRES , Tl i AR 2 K T R
TR AAE RN EIRAE A B TR AR Y & A R R B RIS
RS FLIEIATTSOR 2 R R AR AR, CRP & AT
PSR INY), S5 T R RN A PR 45 A B
BOIFSHFEFRY G B FECEFARY, ALB 2 H T
FEAE R AMEII R N Y, SR BN BB T mRNA 5% SR AR
SHEEAEAA B, AR L alE— SRR RIE
i, ALB .25 8 72 4ER: , 0 ALB /05 R 5E W58 FE 3%
ANRA K™, CRP/ALB LL{Hil 145 A CRP ALB 5 & 4F B 5%
BOFE R, AT AR A b S B 98 i 55470 4% [l A R SRS, BT
TERF5E4RIE ,CRP/ALB LU fH 5 FUR AR FL I RIE AR 5 B R e
AP, H CRP/ALB A B 1500 7L AR g 2t R AR A A S5 I8k
Yl M CRP/ALB HAH AT RERZ MY TNBC g A5 E & H
. ABFST4E S /R, CRP/ALB T2l TNBC #E AR5 E
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FHE Ui TNBC EEAEE AR, B BB R
i AN B R G RE S IR R I TNBC At &, 3m
RIGE R R AR,

SR R, TNM ST R B 2556 35 2538 TNBC &
FARIGE R, % EE TNM -3 Ok 455 Ut
W] TNBC 4t BT &, RIS 5% 1Y TNBC U5 %)
RS GER AR IR S & R FHA K™, ROC H
£k o, SIL, IfyE TKI,CRP/ALB LL{HTM TNBC B&ARFE
FER K AUC Sy 0.789 .0.779 .0.781, ST, IfiL 3 TKI,CRP/ALB
FAB BG4 FOM % AUC A 0.917, % F SII. Il 7& TKI.CRP/ALB
FEARL BRI . ERAEX A SIL. I TKI.CRP/ALB FEA BY T
TNBC BEARGE L ER .

25 iR, TNBC #3% SII, 117 TKI.CRP/ALB H{E T}
TG R LR ST el 2, ST, 1L TKI,.CRP/ALB t,
HIA T TNBC BE AR KR M ER .
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