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[Abstract] Objective To explore the predictive value of preoperative inflammatory indicators combined with tumor
biomarkers for lymph node metastasis of intrahepatic cholangiocarcinoma (ICC). Methods A total of 105 patients who
underwent radical resection and lymph node dissection for ICC in the Department of Hepatobiliary Surgery of the First
Affiliated Hospital of Xi”an Jiaotong University from January 2010 to December 2020 were retrospectively analyzed.
Among them, 49(43.8%) patients were male and 56 (56.2%) patients were female, aged from 29 to 81 years with an
average of (57.85%10.29) years old. ROC curve was conducted to determine the best cut-off values of each preoperative
inflammatory indicator. The x* test was conducted for comparison between groups, the Kaplan-Meier method and Log-
rank test were conducted for univariate analysis. Results All 105 patients included in this study, there were 62 patients
NO stage and 43 patients with N1 stage. The median survival time of NO stage and N1 stage patients was 32 months and

9.0 months, respectively; the overall survival rates of 1 and 3 years were 79.2%, 41.2% and 36.4%, 12.0% for
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patients with NO and N1 stages, respectively. By evaluating the predictive value of different preoperative inflammatory
indicators and tumor biomarkers for lymph node metastasis of ICC, the results that the systemic immune-inflammation
index (SII) and the CA19-9 had best predictive ability on lymph node metastasis (area under the ROC curves: 0. 662,
0.707, 95% CI:0.553~0.770, 0.606~0. 808, P<<0.05). In N1 stage patients, the ratio of SII>>752. 87 and CA19-9>
39.0U/mL was significantly higher than that of NO patients (x* =6. 641, 6. 244, P<(0.05). Survival analysis showed
that SII and CA19-9 were the risk factors affecting the prognosis for ICC (HR=1. 881, 2.176, 95%CI: 1.133~3.123,
1.293~3.663, P<<0.05). The combination of inflammation indicators and tumor biomarkers was used to predict lymph
node metastasis. and the results showed that the combination of SII+CA19-9 had the best predictive ability for lymph
node metastasis, and the area under the ROC curve was 0.782 (95% CI. 0.692~0.872, P<C0.001). After further
grouping the combined SII+CA19-9, the survival difference of patients in each group was statistically significant (P =
0.001). Conclusion The preoperative inflammatory indicator SII combined with CA19-9 has good diagnostic value for
lymph node metastasis of intrahepatic cholangiocarcinoma, and has a good ability to evaluate postoperative prognosis.

[Key words] Inflammatory indicators; Tumor biomarkers; Intrahepatic cholangiocarcinoma; Lymph node; Metas-

+ 1313 -

tasis; Prediction

N B % 9% (Intrahepatic cholangiocarcinoma,
ICORE T N B KL EIFNIRE 70 30ny B
Bz 4 ML, %95 2 2 o I U S P iR 1 1026 ~ 1524 X
WF A . 25 R R ICC BH HlS AR
e R B B R T ik 3020 ~50% Y, H
H s AR TR T 58 5 0 I SR 2 19 P Al 32 AR B
1458 CT MRI K PET-CT %538 % K A T B AR 4k
ELEE B A5 2 AR AR FI Wtk L 45 TR . R R
2R A T BT bk B 25 G RS DT A AF AR 12 W R A L A
A% v B T M LA 35 R (8 A SR BRSO L R i o
AR L S5 IR S PPAL X T TR 7 LI S50 5
Bl S W5 VP AL A AR R E . R, R IR
BB OR A2 B bk L 45 e % 19 T B DLV A DT ik Ak B &4
A, TSR, R TS B 35 +8 % (Prognostic nutri-
tional index, PNI) | 47 41 Jfd / 9k 2 41 Jfd Lt fH (Neu-
trophil-to-lymphocyte ratio, NLR) . Ifil /)5 Hz/ ik B 4
M FE B (Platelet-to-lymphocyte ratio, PLR) ., i E 41 g/
PAKZ 40 i L {8 (Lymphocyte-to-monocyte ratio, LMR)
R 55  5E R JE 18 %t (Systemic immune-inflammation
index, SID) ., 4 & & M & it [ M 3§ £ ( Systemic
inflammation response index, SIRD) 4 4 4 48 #5 B [/
T ICC HiUJm WAl BT R4 M 9E PR RE -
A BE 5T & B R AT CAL19-9, CA125 %5 X 1 ]
ICC B H WA BA EE MR M. A, H
TR A8 b S 1B 5 i 988 B 365 7903000 94k L2 65 O 8 1Y
WEIE T &/, P A 2 A BE A S m ik LS5 7
LW RREA 2 — 2P RS, B T AR AR BT T
ARG AR FE R B 9 B 35 Wt 1CC bk 2 &5 5% 7% 1) 4
AN E B &S F
1 #REFZE
L1 —fggekt mBidE s Fr 2010 4 1 H ~2020 4¢

12 J] V8 2 52 58 R 2 5 — Rt I B8 e JHF JIBL A0 Bk A T 9
JIELAE 9 A7 AR YA T DD B B ik T3 R 105 1) 28 3 1Y
I PR Bk, o 55 M 49 ] (43. 800) , Ltk 56
(56. 200) 4R % 29~81 %, -3 (57.85+10.29) &,
PAFRUE: ORPAT I ELHEAAR . OREEA U
IR NRELT TS SNOF NI S 3 E S OO N i
R 2R B ALY RO A I BB B X A T
JEBIRIT# . QARBTR TS bR | R b 3K W) Bt e Bl
ViGE Rt oE R . HEBR AR UE : O AT 42 32 A AT ST G IR 7
H. OBITHBRIZEREERE . ©GIFE LM
I JPE D AR A g O v JIE 4SO K HC B AR e M R
Ho OARJFHEIARW 30 RNFET-H . AHE5E 8 o 74 %
A& KA — W s B e B 2R S oA (At 5 XT-
TULAF2019LSK-137) . Jir A5 (3% B 5K Jm 34 % 25 i
[F] & 45

L2 WESRIR AT debr WEIR bR O ik 451K
SHEE WG . O ARETR M8 bR A g Ar
SR E R B . O AR ET M I8 R R B A
Pt ICC ik I 45 5% 7% (0 T 00 M . @ AR Rij 48 P 48 b
K br i ¥ 5 & WU 9B . © AR5 M 48 A Bk
A I IR A 25 ) T bk L 45 5 A% K TS DAl B9 1.
PEA B v < 2R ) ROC il 2 2 b 4 6z 40 i (Neutro-
phil, NEU) [k B3 40 g (Lymphocyte, LYM)  H4% 4
s (Monocyte, MON) | Ifil /M (Platelet, PLT) | [ £
F (Albumin. ALB) | Pk 46 i/ 7 3 F B (Neu-
trophil-to-albumin ratio, NAR) ik EL 4 il / 1 & 1 b
{H (Lymphocyte-to-albumin ratio, LAR) . B 4% 4f Jifd/
4 [ kL {E (Monocyte-to-albumin ratio, MAR) M Ifil
N/ B3 1 L {E (Platelet-to-albumin ratio, PAR) 45
SAEFE b 0 B AT . R ] ROC e i X (Area
under ROC curve, AUC) PF#r Hiim &k GE . H&E A



« 1314 - WHESF 2022 % 9 A % 34 5% 98 Med ] West China,September 2022, Vol. 34,No. 9

K4 F:PNI=ALB+5XLYM; NLR=NEU/LYM;
PLR=PLT/LYM; LMR=LYM/MON; SII = PLT x
NEU/LYM; SIRI = MON x NEU/LYM; NAR =
NEU/ALB; LAR=LYM/ALB; MAR = MON/ALB;
PAR=PLT/ALB, % T A [a] ¢ Vi 45 b W 18 53 5
P4y 4, BRI T :NEU<6. 60 ,NEU>6. 60 21,L.YM
<1.40,LYM>1.40 20, MON<0. 52, MON > 0. 52
4H,PLT<242.5,PLT>242.5 4., ALB<39. 95, ALB
>39.95 4, PNI<C41.20, PNI > 41.20 4., NLR <
2.82 . NLR>2.82 4, PLR<157.33, PLR>157. 33
40, LMR<2.55,LMR>2.55 4, SIT<752. 87, SII >
752. 87 #H ,SIRI<C1. 45 ,SIRI>1. 45 4 . NAR<0. 140,
NAR > 0. 140 41, LAR < 0.036, LAR > 0. 036 4.
MAR<0. 013, MAR>0. 013 & PAR<7.15,PAR>
7.15 4.,

1.3 BV AHRMARTAEEARGHEZHE
Vi LI M s o AT W BT . R 1 E N &
SAHEAMND MR &Y. EIE B & CT
LI ARG B & R EAE DL B IS B 3~6 > )]
BTG 1 K. FEDTEE 2021 4 8 H 10 H.

L4 Siit2a40 8t R SPSS 25. 0 G it 1740112
IINT . IEA A BT PR L (2 £9) R IS A
AT BORE L A 2 (B D o . THEUREORE DL 2
FE 5> (V) FoR o THECFERH LI LR ) X K
He B R M R Kaplan-Meier 3 #1 Log-rank &
4, R Graphpad prism 7 22| 4 77 i & & ROC i
4. P<0.05 N ESAGI¥E XL,

2 H#R

2.1 WMBEERES ICC BEW S48 105 17
ICC MVAARJG B N0 I & N1 98 % 53 5k 62 ]
A3 5], oL AR AEIE 1] 43500 O 32 A H .90 4~ 5 NO
SR 1.3 AR AR AE A F A 0 Ry 79. 206 .41, 2% . NT
B 1.3 A SR AR 40 R 36. 420 .12.0% , NO #
BRAF AP N1 R E (¢ =23. 994, P<<0. 001),
2.2 RHETR PSS bR S bR R 6 ICC Ik 2 45 4 7%
SR IRVIU K /1 1= R B 0 2 O i N 1 o NI [1 72 & S = R @ R 7
BYXT ICC W &5 B B E (R D 45 R 8K,
ARHT S 8 Fn SIT XS bk I 45 5% B 1 350 0 p {8 o5 £
(AUC:0.662,95%CI:0.553~0. 770, P<0. 05) ; R Rij
Ji g bR A b CA19-9 X bk L 45 5% % 0% 150 00 18 o £
(AUC;0.707.,95%CI:0. 606~0. 808, P<<0.05),

2.3 RHETRMETE bR SRR W 5wk L 55 B 1Y 4
Br NI BES5 NO B # M. NEU>6.60, MON >
0.52,PLT>242.5 NLR>2. 82 PLR>157. 33,SII>
752.87 . NAR>0. 140 . PAR>7. 15 X CA19-9>39. 0

1 RETRMEEREMEIRRY ICC BF HBEHBHRNMNE
Table 1 Preoperative inflammatory indicators and tumor markers pre-

dictive value of lymph node metastasis in patients with ICC

AR AUC 95%CI P
NEU 0.571 0.457~0. 685 0.218
LYM 0.530 0.415~0. 644 0.607
MON 0. 499 0.383~0.616 0.990
PLT 0.562 0.447~0. 676 0. 285
ALB 0.524 0.409~0. 639 0.677
PNI 0.508 0.391~0. 625 0.891
NLR 0.613 0.500~0. 727 0.049
PLR 0.599 0.482~0.715 0.087
LMR 0.511 0.397~0. 626 0.842
SII 0.662 0.553~0. 770 0.005
SIRI 0.570 0.457~0. 683 0.224
NAR 0.580 0.466~0. 693 0.167
LAR 0.538 0.424~0. 651 0.515
MAR 0.513 0.397~0. 628 0.825
PAR 0.572 0.457~0. 687 0.211
AFP 0. 461 0.347~0.574 0.496
CEA 0.625 0.515~0. 735 0. 030
CA19-9 0.707 0.606~0. 808 <0.001
CA125 0.619 0.508~0. 730 0.038

U/mL H BB & TG & (¢ =10. 063.4. 785 .4. 005,
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Table 2 The relationship between lymph node status and preoperative inflammatory indicators and tumor biomarkers
13 ; NEU LYM MON PLT ALB
<6. 60 =>6. 60 <1.40 >1.40 <0.52 >0.52 <242.5 >242.5 <39.95 >39.95
NO 62 60(96.8)  2(3.2) 26(41.9) 36(58.1) 57(91.9)  5(8. 1) 51(82.3) 11(17.7) 8(12.9) 54(87.1)
N1 43 33(76.7) 10(23.3) 24(55.8) 19(44.2) 33(76.7) 10(23.3) 28(65.1) 15(34.9) 12(27.9)  31(72. D
x° 10. 063 1. 961 4. 785 4. 005 3.707
P 0.002 0.161 0.029 0. 045 0. 054
PNI NLR PLR LMR SII
24 5 n
<41. 20 >41. 20 <2.82 >2.82 =157.33 >157.33 <2.55 >2.55 <752.87 =>752.87
NO 62 52(83.9) 10(16.1) 42(67.7) 20(32.3) 50(80.6) 12(19.4) 5(8.1)  57(91.9) 48(77.4) 14(22.6)
N1 43 32(74.4) 11(25.6) 15(34.9) 28(65.1) 22(51.2) 21(48.8) 8(18.6)  35(81.4) 23(53.5) 20(46.5)
x* 1. 148 11. 046 10. 241 2.600 6. 641
P 0.234 0.001 0.001 0.107 0.010
13 ., SIRI NAR LAR MAR PAR
<1.45 >1.45 <0. 140 >0. 140 =0.036 >0.036 =0.013 >0.013 <7.15 >7.15
NO 62 50(80.6) 12(19.4) 49(79.0) 13(21.0) 25(40.3) 37(59.7) 54(87.1) 8(12.9) 70(81.4) 16(18.6)
N1 43 29(67.4) 14(32.6) 26(60.5) 17(39.5) 25(58.1) 18(41.9) 33(76.7) 10(23.3) 9(23.7) 29(76.3)
x* 2.376 4. 289 3.231 1.916 7.238
P 0.123 0.038 0.072 0.166 0.007
13 ; AFP (ng/mlL) CEA(ng/mL) CA19-9(U/mL) CA-125(U/mL)
7.0 =>7.0 <5.0 >5.0 <39.0 >39.0 <35.0 >35.0
NO 62 49(79.0) 13(21.0) 46(74.2) 16(25. 8) 38(61.3) 24(38.7) 42(67.7) 20(32.3)
N1 43 34(79. 1) 9(20.9) 26(60.5) 17(39.5) 15(34. 9 28(65. 1) 22(51.2) 21(48.8)
X’ 0. 000 2.220 7.083 2.932
P 0.996 0.136 0. 008 0.087
x3 EWMICCRAEVKRAREHMENEREZRSH
Table 3 Univariate analysis of prognosis for ICC after radical resection
G 5% 2 o £ 3% 2
TH qh o 12/11% %) HR  95%CI P 5i X10-2 %;i %) HR  95%CI P
NEU 1.775 0.910~3.461 0.092 | SIRI 1.377 0.813~2.331 0.234
<6. 60 93(88.6) 26.0 64.1 33.6 <1.45 79(75.2) 26.0 61.6 32.6
=>6. 60 12(11.4) 10.0 33.3 8.3 >1.45 26(24.8) 18.0 60.7 23.6
LYM 0.839 0.510~1.380 0.839||NAR 1.565 0.926~2.645 0.094
<1.40 50(47.6) 18.0 56.4 31.6 <0. 140 75(71.4) 27.0 64.1 38.3
>1.40 55(52.4) 27.0 66.1 32.2 >0. 140 30(28.6) 15.0 54.8 17.0
MON 1.894 1.042~3.440 0.036 || LAR 0.836 0.508~1.378 0.483
<0.52 90(85.7) 26.0 61.5 34.7 <0. 036 50(47.6) 16.0 54.4 29.7
=>0.52 15(14.3) 15.0 53.3 10.0 =>0. 036 55(52.4) 27.0 67.8 28.9
PLT 1.748 0.847~2.478 0.176 | MAR 1.635 0.914~2.926 0.098
<242.5 79(75.2) 25.0 64.4 35.9 <0.013 87(82.9) 26.0 61.7 35.5
>242.5 26(24.8) 14.0 51.9 22.0 >0.013 18(17.1) 18.0 60.2 18.3
ALB 0.606 0.333~1.103 0.101|PAR 1.449 0.784~2.677 0.236
<39.95  20(19.0) 12.0 47.0 11.2 <7.15 86(81.9) 25.0 62.5 34.9
>39.95 85(81.0) 26.0 64.7 36.1 >7.15 19(18.1) 14.0 56.1 15.
PNI 0.731 0.441~1.212 0. 225| AFP(ng/mL) 1.257 0.712~2.222 0.430
<41.20  55(52.4) 18.0 56.9 23.3 <7.0 83(79.0) 25.0 61.2 36.3
>41.20  50(47.6) 27.0 65.9 34.9 >7.0 22(21.0) 18.0 62.2 19.8
NLR 1.515 0.920~2.493 0. 102 | CEA(ng/mlL) 1.685 1.006~2.824 0.047
<2.82 57(54.3) 27.0 68.9 32.9 <5.0 72(68.6) 27.0 65.2 37.8
>2.82 48(45.7) 14.0 52.3 30.1 >5.0 33(31.4) 14.0 53.3 13.3
PLR 2.309 1.387~3.845 0.001 |[CA19-9(U/mlL) 2.176 1.293~3.663 0.003
<157.33 72(68.6) 29.0 68.7 41.4 <39.0 53(50.5) 33.0 72.6 43.3
>157.33 33(31.4) 10.0 44.7 10.4 >39.0 52(49.5) 12.0 49.8 14.6
LMR 0.932 0.459~1.893 0.846|CA-125(U/mlL) 3.769 2.191~6.485 <<0.001
<2.55 13(12.4)  25. 59.2  27.1 <35.0 64(61.0) 33.0 77.3 44.9
>2.55 92(87.6) 24. 60.4 30.3 >35.0 41(39.0) 9.0 32.3 8.4
SIT 1.881 1.133~3.123 0.015
<752.87 71(67.6) 27.0 67.8 39.2
>752.87 34(32.4) 12.0 47.5 17.0
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Figure 1 The ROC curve of the diagnosis lymph node metastasis for ICC combined with different inflammatory indicators and tumor biomarkers
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