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Preoperative serum CA19-9 level is an independent prognostic factor of patients receiving radical surgery for

hilar cholangiocarcinoma
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[Abstract] Objective To investigate the appropriate cut-off point of CA19-9 level for predicting the prognosis of patients
with hilar cholangiocarcinoma (HC) after radical surgery, and to discuss other potential prognostic factors that may affect their
prognosis. Methods Totally 168 patients who had undergone radical surgery for HC in Eastern Hepatobiliary Surgery Hospital
were selected for this study. The relationship of preoperation serum CA19-9 level with the clinicopathological characteristics of
HC patients was analyzed, and ROC curve was used to determine the appropriate cut-off point of CA19-9 level. The potential
factors influencing the prognosis were analyzed by univariate model and the independent factors were analyzed by multivariate
methods. Results Preoperative serum CA19-9 level was related to pathologic stage, lymph node metastasis, and tumor size in
HC patients. The strongest univariate predictor among the categorized preoperative CA19-9 measures was CA19-9 level less
than 150 U/mL (P =0. 000). In univariate analysis, the age, tumor size, differentiation degree, Bismuth-Corlette classification,
portal vein invasion, hepatic artery invasion, liver invasion, preoperative biliary drainage, lymph node metastasis, and resection margin
were identified as significant prognostic factors of HC. Multivariable analysis showed that the differentiation degree, lymph node
metastasis, hepatic artery invasion, resection margin and preoperative serum CA19-9 level were the independent prognostic factors of
HC, with the OR values and 95 % confidence interval (CI) being 3. 359 (1. 440-7.837), 2. 973 (1.927-4.587), 2. 096 (1.271-3.455),

2.238 (1.356-3.694), and 2. 954 (1.890-4.618), respectively. Conclusion Our results demonstrate that preoperative serum CA19-9
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level is an independent prognostic factor for HC patients, and the most discriminative cut-off point of CA19-9 level for prognosis is 150

U/ml. The differentiation degree, lymph node metastasis, hepatic artery invasion, and resection margin are also the independent

prognostic factors of HC.
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Tab 1 Surgical procedures of 168 patients
with hilar cholangiocarcinoma

n

Surgical procedure Cases PV< HA
resection resection
Extrahepatic bile duct resection 45 1
Partial liver resection 123
Lobus quadratus hepatic resection 6
Left hemihepatectomy 18 1
Left liver+caudate lobe resection 75 4 3
Right liver resection 3 1 1
Right liver+caudate lobe resection 21 3

PV. Portal vein; HA: Hepatic artery
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Tab 2 Preoperative CA19-9 level as a

predictor of postoperative pathologic stage

Median of CA19-9

Stage " ep/(U+mL 1)
IA 9 15

IB 39 57

TA 69 125

1B 45 222

Il 6 281.5
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Fig 1 Cut-off point for predicting prognosis
of hilar cholangiocarcinoma (HC) patients by ROC curve
Diognal segments are produced by ties. When the cut-off
point of CA19-9 level is 150 U/mL., the receiver operating
characteristic (ROC) curve had the largest AUC (0. 949),

indicating this cut-off point has the greatest efficacy for pre-

dicting prognosis of HC patients

1.0 " Preoperative CA19-9<150 U/ml. (#=93)
= Precperative CA19-9=150 U/mL (#=75)
== CA19-9<150 U/mL-censored
»< CA19-9>150 U/mL-censored

08 f

0.6 F

Survival rate
T
"y

20 40 60 80
Time #/month

2 ARBETME CA19-9 K S5HFITTED
EEEEREERFEGFHNXER
Fig 2 Relationship between preoperative CA19-9 levels
and survival of hilar cholangiocarcinoma patients
Patients with a preoperative CA19-9 level less than

150 U/mL have an improved survival compared with patients

with a preoperative CA19-9 level higher than 150 U/mL
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Tab 3 Univariate analysis of potential predictors for

prognosis of hilar cholangiocarcinoma patients
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Tab 4 Multivariate analysis of potential

predictors for prognosis of hilar cholangiocarcinoma patients

Median of 5-year survival Variable Odds ratio 95% CI P value
Item n survival ime  p o Age 1.153  0.754-1.763  0.511
t/month o P .
1) Tumor size 1.099 0.693-1. 743 0.687
M M 1 1~ A — 1~
Age (year) 0. 002 Dl[[eremmtlon degrelel A 3.359 1.440-7. 837 0.005
Bismuth-Corlette calssification 1. 697 0.687-4.195 0.252
<60 90 38 40.0 Lymph node metastasis 2.973 1.927-4. 587 0. 000
=60 78 27 15.4 Portal vein invasion 0.695 0.441-1. 097 0.118
Hepatic artery invasion 2.096 1.271-3.455 0. 004
Sex 0. 164 . . .
Liver invasion 0.909 0.548-1. 506 0.710
Male 96 29 25.0 Incised margin 2.238 1.356-3. 694 0.048
Female 79 11 33.3 Preoperative biliary drainage 0. 863 0.505-1. 475 0.591
. Preoperative CA19-9 level 2.954 1.890-4. 618 0. 000
Tumor size d/cm 0. 000
<925 105 11 40.0 CI: Confidence interval
=2.5 63 22 9.5 (N 15 Without lymph node metastasis
Differentiation 0.027 Tty With lymph node metastasis
’ == Without lymph node metastasis-censored
High and moderate 162 38 29.6 08 -i >< With lymph node metastasis-censored
Poor 6 7 0.0 .
=2
} . e 2 06F L
Bismuth-Corlette classification 0. 000 - H
1.1 39 38 53.8 g ;
5 04F}
Ma, Mb, IV 129 29 20.9 7z ;
b
. 3 stastasis .0 L.
Lymph node metastasis 0. 000 02t PCO.0D]
Positive 60 20 5.9
, DS e "
Negative 108 42 38.5 0 . L . 4
_ ) } 20 40 60 80
Nerve invasion 0. 056 Time #/month
Positive 66 27 22.7
3 “® 58S ESE 9
Negative oo 0w B3 HEERBSHIINESHEEEREEENER
Portal vein invasion 0. 000 Fig 3 Relationship between lymph node
Positive 51 27 5.9 metastasis and survival of hilar cholangiocarcinoma patients
Negative 117 1 385 Patients without lymph node metastasis have an improved
Hepatic artery invasion 0.012 survival compared with patients with lymph node metastasis
Positive 36 25 16.7
. 1Oy T MNegative resection margm (RO)
Negative 132 40 31.8 "1 Positive resection margin (R1)
. . B == RO-censored
Liver invasion 0.009 08t P
Positive 45 33 6.7
2
Negative 123 39 36.6 g 06}
Incised margin 0. 000 g
=
. ) 5 04}
Negative (R0) 141 40 34.0 &
Positive (R1) 27 17 0.0
o _ 02 P=0.048
Total bilirubin pp/ (mg « L. ) 0.172
<100 72 39 33. 3 0 . o . )
B .
=100 96 33 25.0 20 40 o0 30
- . Time t/month
Preoperative biliary drainage 0.028
Done 51 40 23.1 4 MGERNBEEEEERAGEENXR
Undone 117 29 41.2 Fig 4 Relationship between resection
Postoperative radiotherapy 0.061 margin and survival of hilar cholangiocarcinoma patients
Done 66 40 38.2 Patients with negative resection margin have an improved sur-
Undone 102 38 13.6 vival compared with patients with positive resection margin
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