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The Evaluation of Joint Detection of CA19-9, AFP and CEA

in Identification and Diagnosis of Cholangiocarcinoma

Chalita Lagampan M.D.*, Annop Kittiwarawut M.D.**

Abstract

Serum CA19-9 is most sensitive marker for diagnosis of cholangiocarcinoma. However it can be found varies
in different types of liver cancer. In recent years, the joint detection of multiple tumor markers met the requirements
of the elevating sensitivity and the high accuracy of diagnosis. There was no previous data collection at Chonburi
hospital. The objective of this study is to explore the application of joint detection of serum CA19-9, AFP and CEA
in identification and diagnosis of cholangiocarcinoma. This study was conducted during 1 January 2012 to 15
March 2019 at Chonburi Hospital in patients diagnosed cholangiocarcinoma and hepatocellular carcinoma (HCC)
by histopathology confirmation.
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In cholangiocarcinoma patients had levels of serum CA19-9 and CEA significantly higher than in HCC pa-
tients, whereas serum AFP was significantly lower. The area under ROC curve of single detection of serum CA19-9,
AFP and CEA were 0.91, 0.13 and 0.72, which led to the optimal cut-off values at 136.00 U/ml, 39.79 ng/ml and
12.95 ng/ml respectively. In case use only CA19-9 marker gives accuracy 81.5%.The diagnostic effect of combined
CA19-9, AFP and CEA was the highest at 87.7%.

Conclusions: To differentiate between cholangiocarcinoma and HCC, the joint detection of serum CA 19-9,
AFP and CEA can help for diagnosis. A cut-off values for cholangiocarcinoma are serum CA19-9 more than 136.00
U/ml, AFP lower than 39.79 ng/ml and CEA more than 12.95 ng/ml, which provided sensitivity 88.2%, specificity
87.1% and accuracy 87.7%

Keywords : cholangiocarcinoma, hepatocellular carcinoma, tumor markers, identification and diagnosis, ROC curve
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CCA (n=34) HCC (n=31)

LA 18 (52.9%) 20 (64.5%)
LWAIE] 16 (47.1%) 11 (35.5%)
ogade (I) 58.21 59.97
Mass size

-<8cm 3 (8.8%) 5 (16.1%)

-3-5cm 5 (14.7%) 6 (19.4%)

->5cm 22 (64.7%) 16 (51.1%)
Multiple masses 4 (11.8%) 4 (12.9%)
Lympho-vascular invasion 25 (73.5%) 10 (32.3%)
Lymph node metastasis 28 (82.4%) 1 (3.2%)
Resectability 9 (26.5%) 4 (12.9%)
Tissue diagnosis 34 (100%) 7 (22.6%)
AST > 40 U/L 23 (67.6%) 20 (64.5%)
ALT > 38 U/L 14 (41.2%) 17 (54.8%)
TB > 2 mg/dL 12 (35.3%) 7 (22.6%)
DB > 0.4 mg/dL 20 (58.8%) 20 (64.5%)
ALP > 117 U/L 25 (73.5%) 19 (61.3%)
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CCA HCC P
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25 75 25 75 HCC
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AFP (ng/ml) 443 2.98 13.69 333.91 32 535.11 <0.001
CEA (ng/ml) 31.65 4.8 88.92 13.66 2.82 12.6 0.002
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AUC-ROC Std. Error P 95% CI
CA 199 0.91 0.033 <0.001 0.849 - 0.979
AFP 013 0.047 <0.001 0.044 - 0.229
CEA 0.72 0.063 0.002 0.601 - 0.848
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sensitivity (%)

specificity (%) Accuracy (%)

CA 199 136
AFP 39.79
CEA 12.95

27/34 (79.4%)
4/34 (11.8%)

21/34 (61.8%)

26/31 (83.9%) 53/65 (81.5%)

9/31 (29.0%) 13/65 (20.0%)

24/31 (77.4%) 45/65 (69.2%)

Tun13fn¥IIINARIBIAITITUTNZSs CA 19-9,
AFP uaz CEA anwgnasigegatiatsziduiiniung 3
m Tadanuly anndmnz uazanngndaslunidase

Nz1597i0vNA Speaz 882, 87.1 uay 87.7 muaey e
Wuile ROC curve Ny 0.94 (95% Cl 0.89-0.99) a4
LaAdlANII NN 6 UazFUnnwi 2
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ms’mﬁl 6 Evaluation of Diagnostic Effect of joint detection of CA19-9, AFP and CEA in the diagnosis of

Cholangiocarcinoma (%)

Sensitivity (%)

Specificity (%)

Accuracy (%)

CA19-9 + AFP

AFP + CEA

CA19-9 + CEA

CA19-9 + AFP + CEA

24/34 (70.6%)
30/34 (88.2%)
27/34 (79.4%)

30/34 (88.2%)

29/31 (93.5%)
22/31 (71.0%)
26/31 (83.9%)

27/31 (87.1%)

53/65 (81.5%)
52/65 (80.0%)
53/65 (81.5%)

57/65 (87.7%)
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gﬂmwﬁ 2 ROC Curve of joint detection of CA19-9, AFP and CEA in the diagnosis of Cholangiocarcinoma
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