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Abstract

Key words

Background and Aims: Distal cholangiocarcinoma (DCC) is characterized by insidious onset, high
degree of malignancy, and difficult early diagnosis. Most patients have progressed to the middle or late
stage at the time of diagnosis, with no chance for radical treatment. So, identifying reliable serum
markers of DCC is of great importance for early diagnosis and treatment benefit assessment. The
systemic immune-inflammatory index (SII) calculated by lymphocyte, neutrophil and platelet and counts
is a comprehensive inflammatory index, and has been used for prognostic analysis in variety of
malignant conditions. However, its application value in DCC patients has not been demonstrated.
Therefore, this study was conducted to investigate the prognostic value of SII in DCC patients after
pancreatoduodenectomy (PD).

Methods: The clinical data of 117 DCC patients undergoing PD in Fuxin Mining General Hospital of
Liaoning Health Industry Group from January 2010 to June 2016 were retrospectively analyzed. Using
the ROC curve approach, the performances of preoperative SII, platelet-lymphocyte ratio (PLR) and
neutrophil-lymphocyte ratio (NLR) in predicting the 5-year overall survival (OS) of DCC patients were
rated, and the optimal cut-off vale of SII to evaluate the prognosis of DCC patients was determined. The
relations of SII with the clinicopathologic characteristics of the patients were analyzed, and the risk
factors for postoperative survival of the patients were determined by univariate and multivariate analyses.
Results: The prediction efficiency of preoperative SII (AUC=0.649) was higher than that either of PLR
(AUC=0.595) or NLR (AUC=0.552), and its cut-off value was 975. In high SII group (SII>975), the
proportions of patients with preoperative cholangitis, high levels of CEA and CA19-9 and large
intraoperative blood loss were higher than those in the low SII group (SII<975), with statistical
significance (all P<0.05), while there were no significant differences in recurrence rate, recurrence site
and other clinicopathologic variables between the two groups (all P>0.05). The median survival time for
the entire group was 49 (19-104) months. Univariate analysis showed that preoperative CA19-9 level,
vascular invasion, lymph node metastasis, T stage, portal vein reconstruction, degree of radical resection,
and preoperative SII were significantly associated with the postoperative 5-year OS of DCC patients (all
P<0.05). Multivariate analysis revealed that the presence of lymph node metastasis (HR=2.406, 95% CI=
1.437-4.026, P=0.001), portal vein reconstruction (HR=1.549, 95% CI=1.075-2.365, P=0.043), and SII>
975 (HR=1.793, 95% CI=1.205-2.668, P=0.015) were independent risk factors for postoperative 5-year
OS of DCC patients.

Conclusion: Preoperative SII is an effective indicator for predicting the postoperative prognosis in DCC
patients. DCC patients with SII>975 may face a poor postoperative prognosis, and for them the follow-
up should be strengthened and other treatment measures should be considered.
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% . I KR AEMHE Clavien-Dindo 43 2% % 4519 17 43
G, RIGHELEMEL30 d, K H A a g L LI EIFE
E HBFH AT R AED
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JE B TR . R bR AR, JFAT MR R E R CT
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W), A A7 300 SO TR D) BR B8 12 %2 98 T2 sl B
ELSL
1.4 FitFEaE

7 FH SPSS 20.0 G 3 8K 44 #E 47 4 B, HECSE R
A (A4 [n (%) 1FR, 4108 iR
XKL . 2SI E TARRfE & (ROC), I
HRAE Youden & 51 S HAA 22 A A5 SIT Y f HE 1
B o >R Cox AR HL 73 #7 SIT S DCC R #H AR5
AR, FRI K (HR) B H X R (1 95%
AE X (Cn) o DLOSUI P<0.05 Ok 22 5 A 421t 2%

X

2.1 PLR.NLR#1SII 3t DCC /a4 88 S By EL

ROC 43 M & 3 s, ST J 00 i) 568 3 OH b 3 1
PLR FINLR ; AR SH S fElm FHE A 975 B (RRUSEEE
41.2%, F¢5 0% 83.8%), Hih&k T (AUC) {H
9 0.649, Youden $5%(°H 0.250 (£ 1) (El 1),
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Table 1 Comparison of the abilities of prognostic prediction among DCC by PLR, NLR and SII
Bzl AUC 95% CI I S TR el PSP P
PLR 0.595 0.449~0.824 310 0.352 0.806 0.849 0.737 0.152
NLR 0.552 0.415~0.796 4.7 0.282 0.785 0.705 0.824 0.484
SII 0.649 0.518~0.915 975 0.412 0.838 0.952 0.868 0.039

100
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il ’j -
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U £ 0.412
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Figure 1 The ROC curve of SII for prognostic estimation

2.2 AREISIEICC EEIGKFEFFMRX R

MR8 SIT A9 fe A I 1B, 5 B3 43 e S
(SI1>975, n=21) FI{KSI 4] (SI<975, n=96). &
ST ARFTAHAE & . CEA. CA19-9 K A 2 ifi = B
B TR SILZH (x?=4.262, 5.868, 8.602, 6.796,
P<0.05) 5 4 21 FCAth I PR s B RFAIE 25 5 38 TE e 1 2
B (¥1P>0.05) (%£2). 536 (453%) BEE
J, HorP AR SIT4L 40 1), 75 SITZH 13 ), 4558 BoR
W Z 815 K K 2 kA 22 S8 G2 8 X
(¥1P>0.05) (£3),

*2 AREISH5DCCEEHABBHMERNXRn (%) ]
Table 2 The relationship between preoperative SII and clinicopathologic factors of DCC patients [n (%)]
1% SITZ4H 1 SILZH 1% SITZH B SI4H
2 P 5 P
23 (n=96) (n=21) XZ 253 (n=96) (n=21) /\/2
P A 1fiL e (mlL)
% 59(61.5) 12(57.1) <500 53(55.2) 5(23.8)
0.135 0.714 6.796  0.009
5’y 37(38.5) 9(42.9) =500 43(44.8) 16(76.2)
R () 1A 3212
<70 71(74.0) 15(71.4) J 57(59.4) 9(42.9)
0.057 0812 1912  0.167
>70 25(26.0) 6(28.6) i 39(40.6) 12(57.1)
ARHTRAE 5 AR
I 79(82.3) 13(61.9) G 55(57.3) 13(61.9)
4262 0.039 0.151  0.698
Fel 17(17.7) 8(38.1) H 41(42.7) 8(38.1)
ARBTHLES i T
TG 54(56.3) 9(42.9) T1+T2 40(41.7) 5(23.8)
1.244  0.265 0.888  0.346
f 42(43.7) 12(57.1) T3+T4 56(58.3) 16(76.2)
FER KT (/L) I Tk B
<35 21(21.9) 6(28.6) o 80(83.3) 17(81.0)
0.435  0.509 0.069  0.793
>35 75(78.1) 15(71.4) " 16(16.7) 4(19.0)
CEA (ng/mlL) MRIATERE
<5 46(47.9) 4(19.0) R, 86(89.6) 18(85.7)
5.868  0.015 0.261  0.609
>5 50(52.1) 17(81.0) R, 10(10.4) 3(14.3)
CA19-9(1U/mL) I AE (CD>TMTa)
<37 42(43.8) 2(9.5) o 72(75.0) 16(76.2)
8.602  0.003 0.013  0.909
>37 54(56.2) 19(90.5) H 24(25.0) 5(23.8)
FARBFE (h)
<6 58(60.4) 9(42.9)
2.171  0.141
>6 38(39.6) 12(57.1)
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Table 3 Relationship between preoperative and i BEARGE PG 49 (19~104) A,
t ti it % NN . , -
— Héﬂﬁgﬂ‘éﬁ( ) B 30 1) S BE T 86 4, A7 IR 31, Kk,
K% o) ?Fz{) X P PSS R0, RETCAI9-9 KT | M2 .
R WMELEER . T TEIKERE . WREE LR
x 106 88(91.7) 18(85.7) 017 0307 Hi SII 5 DCC & ARG EFFHH L (x°=5.337., 4.939,
# 11 8(8.3) 3(143) ' 8.186. 5.337. 5723. 5272, 6208, ¥ P<
RS 0.05) (%4).
e 92 77(80.2) 13(61.9) . .
. 5 | tocn sgy 32 oom ZHE &R TR, EPAKRELS%E (HR=
preven ' ' 2406, 95% CI=1.437~4.026, P=0.001) . []#: k&
jﬁ 109 89(92.7) 20(95_2) 5% (HR=1549 N 95% CI=1 075~2365 N P=0043 ) ))—2
0.173  0.677
[ 8 7(7.3) 1(4.8) SI1>975 (HR=1.793, 95% CI=1.205~2.668, P=0.015)
WIS SR DCC R ARG 5 45 N A A7 1 ST e PR
o 110 90(93.8) 20(95.2) 0,068 0795 ( 2\2 5 ) ( lgl 2 ) )
H 7 6(6.2) 1(4.8)
*4 EMDCCEERFEFEHNREZAH
Table 4 Univariable analysis of the influencing factors for postoperative survival of DCC patients
R 2 n 54E0S(%) X P I n 54£0S(%) X P
P51 A i (ml)
5 71 28.2 <500 58 31.0
0.260 0.610 1.217 0.270
o 46 23.9 >500 59 22.0
IR (%) (-7
<70 86 27.9 o 66 34.8
0.483 0.487 4.939 0.026
>70 31 22.6 e} 51 15.9
ARATALE R WRELLEEERS
g 92 28.3 Jc 68 36.8
0.689 0.407 8.186 0.004
el 25 20.0 " 49 12.2
AR ARE S 5 T3
TG 63 23.8 T1+T2 45 37.8
0.506 0.477 5.337 0.021
A 54 29.6 T3+T4 72 19.4
P2 FIKT- (/L) IV bk e
<35 27 185 Jx 97 30.9
1.147 0.284 5.723 0.017
>35 90 28.9 H 20 5.0
CEA (ng/mL) MR
<5 50 34.0 R, 104 29.8
2.525 0.112 5.272 0.022
>5 67 20.9 R, 13 0.0
CA19-9(1U/mL) FFRAE(CD=1Ma)
<37 44 38.6 ¥ 88 29.5
5.337 0.021 ) 1.696 0.193
>37 73 19.2 £ 29 17.2
FARBFE (h) SI 434
<6 67 28.4 i SIT2H 9 313 6.208 0.013
0.279 0.597 N
>6 50 24.0 =5 S 21 438
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Table 5 Multivariable analysis of the influencing factors for postoperative survival of DCC patients
5ES B S.E Wald x* HR(95%CI) P
CA19-9(>37 1U/mL vs. <37 1U/mL) 0.348 0.188 2.916 1.412(1.179~2.069) 0.099
M4 32 4% (F vs. T0) 0.313 0.189 2.634 1.357(1.054~1.957) 0.109
LS55 RS (7 vs. TC) 0.878 0.263 11.163 2.406(1.437~4.026) 0.001
T3 (T3+T4 vs. T1+T2) 0.219 0.250 0.767 1.244(1.016~2.209) 0.381
I Ik R O vs. T0) 0.438 0.216 4.109 1.549(1.075~2.365) 0.043
HIAREEE (R, vs. Ry) 0.351 0.336 1.094 1.421(1.021~2.745) 0.296
ST 432H (75 SIT vs. fIG SIT) 0.584 0.203 8.306 1.793(1.205~2.668 ) 0.015

100 4 —L__SI1<975(n=96)
—1__SII>975(n=21)
P=0.013
. 804
S
60
&
= w0
Bk
201
0 . . i i .
0 12 24 36 48 60

i CH)

B2 5. {RSHADCCEERFEFEMELILE
Figure 2 Comparison of postoperative survival curves

between DCC patients in high and low SII

groups
I
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SIL 5 ) # kO 5 3247 . i A5 R SO J5 IF R e
JeAH KM, {H 5K CEA F1 CA19-9 /KF-BH 4 3¢,
X 5 AL 3R W ST I 3R 38 2 i B 43 40 5 A IR AT DL 1Y
I Dk 52 A= A5 T 25 e i g a0 R . 6 AR A A R
1 R8RS 98 ek s s AR MY SILAAL, i &7 SILAH
ERBHFEILEW R &S TS EE, HIERS
DCC 8 & W5 FF ARG . i T A i
B AR AR R PR 4 2 (R BEAET 4R L B Y 22 5 SII
5 DCC AR5 BRI & A7 T8 W AR e, (H i
SINAH () HF e 7 i T A A &, 38R & ST ARG
o HEAE I B A T2 g o PRk, AS B ST 4 I ST
AL DAAE Sy — i 4 0 09 R | VE AR S AR, B St
DCC B #H M5 -

FLRT Y AIF 5E 45 3 A S8 NLRVRT PLR™ ] E
DCC A5 AR a4, 1 SIS AR 4 o Pk 40 B . ik
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(SN A S 1 I o O N | B
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TNF-cu 55 41 i X A 410 il fif g8 A= A 0 a0 40 g A 5
(14 A 32 968 20 JEL P B IR A I DR T 9 3% B 9 1k o
FE A0 38 H B N A0 R, I L MR R BT A
DX A Ik EL 4 M K T 5 R Yy i R R iR 28 T
A K

2 B AR B ST X I i A£G Y o B 1 S RE A
G A8 1 BT R 0 10 PR 2 A0 AR AR AR A L i
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AT T H A, S5 R R SILJE 52 I DCC R & 4
% PD AR 54 OS By 2 37 6 56 R 2
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