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Purpose
While tumor markers (carbohydrate antigen 19-9 [CA 19-9] and carcinoembryonic antigen
[CEA]) can aid in the diagnosis of biliary tract cancer, their prognostic role has not been
clearly elucidated. Therefore, this study was conducted to evaluate the prognostic role of
tumor markers and tumor marker change in patients with advanced biliary tract cancer.  

Materials and Methods
Patients with pathologically proven metastatic or relapsed biliary tract cancer who were
treated in a phase II trial of first-line S-1 and cisplatin chemotherapy were enrolled. Serum
tumor markers were measured at baseline and after the first cycle of chemotherapy. 

Results
Among a total of 104 patients, 80 (77%) had elevated baseline tumor markers (69 with CA
19-9 elevation and 40 with CEA). A decline ! 30% of the elevated tumor marker level after
the first cycle of chemotherapy conferred an improved time to progression (TTP), overall
survival (OS), and better chemotherapy response. Multivariate analysis revealed tumor
marker decline as an independent positive prognostic factor of TTP (adjusted hazard ratio
[HR], 0.44; p=0.003) and OS (adjusted HR, 0.37; p < 0.001). Subgroup analysis revealed
similar results in each group of patients with CA 19-9 elevation and CEA elevation. In addi-
tion, elevated baseline CEA was associated with poor survival in both univariate and multi-
variate analysis.

Conclusion
Tumor marker decline was associated with improved survival in biliary tract cancer. Meas-
uring tumor marker after the first cycle of chemotherapy can be used as an early assess-
ment of treatment outcome. 
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Introduction

Biliary tract cancer includes intrahepatic cholangiocarci-
noma, extrahepatic cholangiocarcinoma, gallbladder cancer,
and ampulla of Vater cancer. The incidence of biliary tract
cancer is low in Western countries (2-3 persons/100,000 per
year), but their incidence is relatively high in Asian countries
(4-6 persons/100,000 per year) [1,2]. Complete resection is
the only option to cure biliary tract cancer, but only 10% of
patients are diagnosed at an early stage of the disease and
are considered for curative resection [3]. For patients with
unresectable or metastatic biliary tract cancer, chemotherapy
has shown significant benefit compared with best supportive
care alone [4,5]. In a randomized controlled phase III study,
gemcitabine plus cisplatin showed improved overall survival
(OS) and progression-free survival compared to gemcitabine
alone [6]. Although gemcitabine plus cisplatin is considered
as a standard of care in a first-line setting, this regimen has
not been compared head to head with other fluoropyrimi-
dine-based regimens in phase III studies [7]. In a phase II
study, combination of S-1 and cisplatin showed comparable
efficacy and favorable safety compared to gemcitabine plus
cisplatin in patients with advanced biliary tract cancer [8].
Gemcitabine-based or fluoropyrimidine-based combinations
are considered the standard first-line chemotherapy regimen
for patients with advanced biliary tract cancer [6,9-11].

Despite the progress in chemotherapy regimen, prognosis
of biliary tract cancer remains poor, with a median OS of 
5-15 months, and only 15%-40% of patients show response
to chemotherapy [12]. Selection of patients who might benefit
from chemotherapy is important. In addition, early assess-
ment of treatment efficacy can facilitate a physician’s clinical
decision and prevent patients from unnecessary treatment.
Metastatic disease, intrahepatic cholangiocarcinoma, liver
metastasis, Eastern Cooperative Oncology Group (ECOG)
performance status and alkaline phosphatase (ALP) level
were identified as prognostic factors in patients with 
advanced biliary tract cancer [13]. However, the prognostic
role of tumor markers including carcinoembryonic antigen
(CEA) and carbohydrate antigen (CA) 19-9 has not yet been
clearly elucidated. In patients with un-resectable biliary tract
cancer, pretreatment elevated CA 19-9 level was associated
with poor overall survival, and CA 19-9 decline during
chemotherapy showed prolonged survival in a subgroup of
patients without biliary obstruction [14]. Recently, a 50% 
decline of CA 19-9 level after 10-12 weeks of chemotherapy
showed improved survival in inoperable bile duct cancer 
patients [15]. The present study was conducted to evaluate
the prognostic role of tumor markers (CA 19-9 and CEA) and
changes in tumor markers in advanced biliary tract cancer
patients. For early assessment of treatment efficacy by tumor

marker change, tumor marker change was measured after
the first cycle of chemotherapy (3 weeks after chemotherapy
initiation). The study population was homogenous that all
patients were prospectively enrolled in a phase II trial of first-
line S-1 plus cisplatin chemotherapy. In this trial, combina-
tion chemotherapy was an effective outpatient-based regi-
men in patients with advanced biliary tract cancer [16].

Materials and Methods

1. Patients and treatment

Patients (n=104) with pathologically proven unresectable,
metastatic, or relapsed biliary tract adenocarcinoma who
participated in an expansion cohort of a phase II trial of S-1
and cisplatin were included [16]. Eligibility criteria included
age over 20, ECOG performance status of 0 to 2, no prior
chemotherapy or radiotherapy, adequate bone marrow, 
hepatic, and renal function. In addition, at least one measur-
able lesion according to the Response Evaluation Criteria in
Solid tumors (RECIST) was required for inclusion. Written
informed consent was obtained from each patient before 
enrollment and the protocol was approved by the Institu-
tional Review Board of the Seoul National University Hos-
pital, Seoul, Korea (0412-138-08).

S-1 was administered orally at a dose of 40 mg/m2 twice
daily for 14 days, followed by a 7-day rest period. Cisplatin
was given as a 90-minute infusion on day 1 of each cycle at a
dose of 60 mg/m2. Treatment was repeated every 3 weeks
until disease progression, unacceptable toxicity, or with-
drawal of patient consent. 

Best tumor response was assessed by computed tomogra-
phy (CT) scans using the RECIST 1.0 criteria [17]. The overall
response rate (RR) was defined as a proportion of patients
having the best response of either complete response or par-
tial response. CT scan was made at baseline and every two
cycles (6 weeks) thereafter. Collection of medical history,
physical examination, measurement of the CEA, CA 19-9
level, and toxicity evaluation was made on every cycle. Tox-
icity was measured according to the National Cancer Insti-
tute Common Terminology Criteria for Adverse Events ver.
3.0. CEA level of 5 ng/mL and CA 19-9 level of 37 U/mL was
defined as a cutoff value for normal level according to the
historical data and manufacturer’s recommendation [18,19].
Baseline tumor marker level was measured on the day of the
first cycle of chemotherapy (before chemotherapy injection)
and follow up tumor marker was measured 3 weeks after the
first cycle of chemotherapy (the day of second cycle chemo-
therapy administration, before chemotherapy injection).
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Tumor marker change was compared between baseline and
follow up tumor marker level. Tumor marker decline was
defined as a 30% decrease in serum level of tumor marker
after the first cycle of chemotherapy, which was measured 3
weeks after chemotherapy initiation (the day of second cycle
chemotherapy administration). 

2. Statistical analysis

The primary objective of the phase II study was to evaluate
the RR of S-1 and cisplatin chemotherapy in patients with
advanced biliary tract cancer. Time to progression (TTP) was
defined as the interval between the first day of chemotherapy
and the first day of documented progressive disease. Data
from patients who were free of progression were censored
at the date of the last tumor response evaluation. OS was 
defined as the date of the first chemotherapy to the date of
death from any cause. Preplanned exploratory analysis of the
correlation between serum tumor marker, tumor marker
change, and treatment outcome of patients with advanced
biliary tract cancer was performed in the prospective expan-
sion cohort. The main focus of the present study was to eval-
uate the prognostic role of tumor marker change. Categorical
variables were compared using a chi-square test. TTP and
OS were calculated using the Kaplan-Meier method and
comparisons were made using the log-rank tests. Hazard 
ratios (HR) were calculated using the Cox proportional haz-
ard model. To adjust for the baseline characteristics, we used
the Cox proportional hazard model in a forward stepwise
manner. Prognostic factors found to have a probability value
& 0.20 upon univariate analysis were included in the multi-
variate analysis. Two-sided p-values < 0.05 were considered
statistically significant. All analyses were performed with the
SPSS ver. 18.0 (SPSS Inc., Chicago, IL).

Results

1. Patient characteristics

A total of 104 patients with advanced biliary tract cancer
who were prospectively enrolled in a phase II trial of first
line S-1 and cisplatin were included from January 2005 to 
December 2008. Baseline characteristics are summarized in
Table 1. Tumor type was intrahepatic cholangiocarcinoma in
57, gallbladder cancer in 33, extrahepatic cholangiocarci-
noma in 11, and ampulla of Vater cancer in three patients.
Presentation of disease was initially metastatic in 71 patients,
relapsed in 29 patients, and four patients had unresectable
disease. Baseline serum ALP level (! 115 IU/L), CEA level

(! 5 ng/mL), and CA 19-9 level (! 37 U/mL) was above nor-
mal level in 39 (37.1%), 40 (38.5%), and 69 (66.3%) patients.
Eighty patients (77%) had either elevated CEA or CA 19-9
levels. Median levels of CEA and CA 19-9 were 3.0 ng/mL
and 240 U/mL, respectively. Most patients had ECOG per-
formance status 1 (85.6%). According to the inclusion criteria,
none of the patients received prior systemic chemotherapy
for metastatic disease.

Dae-Won Lee, Tumor Marker Decline and Biliary Tract Cancer

Table 1. Patient characteristics

Characteristic No. of patients (%)
(n=104)

Age, median (range, yr) 59 (31-76)
! 65 yr 29 (27.9)

Sex
Male 60 (57.7)
Female 44 (42.3)

Primary site
Intrahepatic cholangiocarcinoma 57 (54.8)
Gallbladder cancer 33 (31.7)
Extrahepatic cholangiocarcinoma 11 (10.6)
Ampulla of Vater cancer 3 (2.9)

Initial presentation
Relapsed 29 (27.9)
Locally advanced 4 (3.8)
Metastatic 71 (68.3) 

Metastasis
Liver 59 (56.7)
Lymph node 53 (51.0)
Peritoneal seeding 20 (19.2)
Lung 9 (8.7)
Bone 6 (5.8)

ECOG PS
0 11 (10.6)
1 89 (85.6)
2 4 (3.8)

ALP (IU/L) (n=103)
< 115 64 (62.1)
! 115 39 (37.9)

CEA (ng/mL)
< 5 64 (61.5)
! 5 40 (38.5)

CA 19-9 (U/mL) (n=103)
< 37 34 (33.0)
! 37 69 (67.0)
! 370 46 (44.7)

ECOG, Eastern Cooperative Oncology Group; PS, perform-
ance status; ALP, alkaline phosphatase; CEA, carcinoem-
bryonic antigen; CA 19-9, carbohydrate antigen 19-9.
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2. Efficacy of S-1 and cisplatin chemotherapy 

This is the expanded result of the previously published
phase II study [16]. After a median follow-up duration of 31.6
months, 90 death events and 80 progression events occurred.

The median TTP was 5.4 months (95% confidence interval
[CI], 4.2 to 6.7) and the median OS was 8.6 months (95% CI,
7.2 to 10.0). The overall RR was 27.9% and the disease control
rate was 70.2%. 

Cancer Res Treat. 2017;49(3):807-815

Table 2. Univariate analysis of TTP and OS

Variable TTP (95% CI) p-value OS (95% CI) p-value
Age (yr)

< 65 5.0 (4.1-5.8) 0.54 9.3 (6.9-11.8) 0.72
! 65 6.8 (5.5-8.0) 7.5 (3.9-11.2)

Sex
Male 5.4 (3.7-7.2) 0.80 8.2 (7.0-9.3) 0.71
Female 5.4 (3.8-7.1) 9.6 (6.2-13.1)

Primary site
Intrahepatic 5.0 (4.0-5.9) 0.64 8.2 (7.0-9.4) 0.15
Others 6.3 (4.2-8.3) 10.6 (7.5-13.7)

Initial presentation
Metastatic 5.0 (4.1-5.8) 0.24 8.2 (7.0-9.3) 0.020
Others 7.0 (4.9-9.0) 11.4 (8.7-14.1)

Liver metastasis
Present 5.4 (3.5-7.4) 0.50 8.6 (7.0-10.1) 0.22
Absent 5.4 (3.7-7.2) 8.6 (3.5-13.7)

ECOG PS
0 9.8 (4.3-15.3) 0.40 18.6 (9.3-27.8) 0.065
1 5.3 (4.1-6.5) 8.3 (6.8-9.8)
2 3.6 (0.0-8.6) 7.1 (1.2-13.1)

ALP (IU/L)
! 115 3.7 (1.5-6.0) 0.039 7.3 (4.6-9.9) 0.006
< 115 6.8 (5.9-7.7) 11.2 (8.6-13.9)

CEA (ng/mL)
! 5 4.7 (3.8-5.5) 0.015 7.1 (5.6-8.6) 0.002
< 5 6.3 (4.5-8.1) 11.2 (8.9-13.5)

CEA interquartile
4th quarter 4.4 (2.7-6.0) 0.12 7.1 (5.6-8.7) 0.001
3rd quarter 6.1 (4.0-8.1) 8.2 (5.1-11.2)
2nd quarter 6.2 (4.5-7.9) 10.9 (6.0-15.8)
1st quarter 5.4 (2.6-8.3) 12.0 (1.6-22.4)

CA 19-9 (U/mL)
! 37 5.0 (3.7-6.3) 0.49 8.2 (7.0-9.4) 0.15
< 37 6.8 (4.6-9.0) 11.4 (9.2-13.6)

CA 19-9 interquartile
4th quarter 5.0 (3.5-6.5) 0.66 7.3 (5.7-8.8) 0.23
3rd quarter 6.1 (3.1-9.0) 8.6 (4.2-13.0)
2nd quarter 6.2 (3.6-8.8) 9.7 (5.3-14.2)
1st quarter 6.8 (3.0-10.5) 10.6 (6.3-14.9)

CA 19-9 (U/mL)
! 370 5.3 (3.3-7.2) 0.51 7.5 (6.3-8.8) 0.043
< 370 6.1 (4.0-8.2) 11.2 (8.4-14.0)

TTP, time to progression; OS, overall survival; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; PS, per-
formance status; ALP, alkaline phosphatase; CEA, carcinoembryonic antigen; CA 19-9, carbohydrate antigen 19-9. 
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3. Prognostic impact of clinicopathologic variables and
tumor marker

Baseline elevated CEA levels (4.7 months vs. 6.3 months,
p=0.015) and elevated ALP levels (3.7 months vs. 6.8 months,
p=0.039) were associated with poor TTP (Table 2). Interquar-
tile ranges of CEA revealed a negative linear correlation 
between CEA level and patient overall survival. Liver metas-
tasis and initial metastatic presentation was not associated
with TTP. However, initial metastatic presentation was 
associated with poor OS (8.2 months vs. 11.4 months,
p=0.020). Upon multivariate analysis using the Cox propor-
tional hazard model, elevated baseline CEA level (adjusted
HR, 1.78; p=0.016) was associated with poor TTP. There was
no predictive role of baseline CEA or CA 19-9 level based on
the best tumor response assessed by the RECIST criteria.

In terms of OS, initial metastatic presentation, poor ECOG
performance status, elevated ALP level, elevated CEA level,
and elevated CA 19-9 level above 370 U/mL were associated
with poor prognosis upon univariate analysis (Table 2). Mul-
tivariate analysis revealed that elevated baseline CEA level
(adjusted HR, 2.12; p=0.001), ALP level (adjusted HR, 1.88;
p=0.005), and poor ECOG performance status (adjusted HR,
2.64; p=0.017) were independently associated with poor OS.

4. Tumor marker change and survival

We next evaluated whether decreases in serum tumor
marker level after the first cycle of chemotherapy can predict
treatment outcomes. Among 80 patients with elevated base-
line tumor marker levels (CEA and/or CA 19-9), tumor

markers after first cycle of chemotherapy were measured in
76 patients (95%). Tumor marker decline after the first cycle
of chemotherapy (CEA and/or CA 19-9) was associated with
favorable TTP (7.2 months vs. 3.7 months, p=0.004) and OS
(12.3 months vs. 6.9 months, p < 0.001) (Fig. 1). Multivariate
analysis revealed that tumor marker decline after the first
cycle of chemotherapy was an independent positive prog-
nostic factor for both TTP (adjusted HR, 0.44; 95% CI, 0.25 to
0.75; p=0.003) and OS (adjusted HR, 0.37; 95% CI, 0.21 to 0.64;
p < 0.001). In addition, patients with tumor marker decline
were associated with better responses to chemotherapy
(Table 3). Patients with tumor marker decline showed an
overall RR of 59% compared to 9% in patients without tumor
marker decline (p < 0.001). If we include the best response
by RECIST criteria as a covariate factor in the multivariate
analysis, tumor marker decline was an independent prog-
nostic factor for OS (adjusted HR, 0.47; 95% CI, 0.23 to 0.95;
p=0.035), but not for TTP. 

5. CEA and CA 19-9 change and survival

Similar results were obtained in the subgroup of patients
with elevated CA 19-9 level and CEA level. Among 69 
patients with a baseline CA 19-9 level ! 37 U/mL, CA 19-9
level after the first cycle of chemotherapy was measured in
67 patients (97%). Among 40 patients (90%) who had ele-
vated baseline CEA levels, the CEA level of 36 patients (90%)
was measured after the first cycle of chemotherapy. In the 67
patients with baseline CA 19-9 levels ! 37 U/mL, CA 19-9
decline after the first cycle of chemotherapy was associated
with favorable TTP (6.3 months vs. 3.6 months, p=0.015) and
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Fig. 1. Tumor marker change and survival. (A) Tumor marker change and time to progression. (B) Tumor marker change
and overall survival.
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OS (12.3 months vs. 6.5 months, p < 0.001) (Fig. 2). In 36 
patients with elevated baseline CEA levels (! 5 ng/mL), CEA
decline after the first cycle of chemotherapy showed favor-
able TTP (7.4 months vs. 3.6 months, p=0.012) and OS (12.3
months vs. 6.5 months, p=0.024) (Fig. 3). Multivariate analy-
sis revealed that CA 19-9 decline after the first cycle of
chemotherapy was an independent positive prognostic factor
for both TTP (adjusted HR, 0.48; 95% CI, 0.27 to 0.85; p=0.012)
and OS (adjusted HR, 0.35; 95% CI, 0.20 to 0.62; p < 0.001).
CEA decline was also an independent positive prognostic
factor for both TTP (adjusted HR, 0.34; 95% CI, 0.14 to 0.81;
p=0.015) and OS (adjusted HR, 0.38; 95% CI, 0.16 to 0.92;
p=0.032). 

Discussion

We determined the prognostic role of tumor markers (CEA
and CA 19-9) and changes in tumor markers in advanced bil-
iary tract cancer patients who were prospectively enrolled in
a phase II study of first line S-1 and cisplatin chemotherapy.
Biliary tract cancer is a rare cancer worldwide, and the prog-
nostic factors have not been clearly defined or validated. Old
age, large tumor volume, metastatic disease, intrahepatic
cholangiocarcinoma, liver metastasis, ECOG performance
status and ALP level, CA19-9, and CA19-9 decline have been
proposed as prognostic factors in advanced biliary tract can-
cer [13-15,20]. Using our homogenous cohort of patients
treated with first-line S-1 plus cisplatin, we found that tumor
marker decline is associated with prolonged survival. In 
addition, elevated baseline CEA was associated with poor
survival. 

Among the variable tumor markers, CEA and CA 19-9
have been the most thoroughly investigated in patients with
biliary tract cancer. In patients with primary sclerosing
cholangitis, serum CEA and CA 19-9 play a role in the diag-
nosis of cholangiocarcinoma [21-23]. In addition, baseline 
elevated CA 19-9 played a negative prognostic role in 
advanced biliary tract cancer [14]. However, the prognostic
role of baseline CEA or their change has not been thoroughly
investigated. In the present study, patients with baseline
CEA ! 5 ng/mL had worse TTP and OS than those with CEA
< 5 ng/mL. Although CA 19-9 did not have a prognostic role
in terms of TTP, patients with CA 19-9 ! 370 U/mL had a
worse OS than those with CA 19-9 < 370 U/mL. Upon mul-
tivariate analysis, elevated CEA was associated with poorer
OS, but there was no prognostic role of CA 19-9. 

We revealed that decreases in tumor markers after the first
cycle of chemotherapy can predict chemotherapy response
and patients prognosis. In patients with elevated baseline

Cancer Res Treat. 2017;49(3):807-815
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tumor markers, tumor marker decline ! 30% after the first
cycle of chemotherapy was associated with improved TTP
and OS. In addition, tumor marker decline was associated
with better tumor response. Similar results were obtained
using CA 19-9 and CEA levels in patients with elevated base-
line CA 19-9 and CEA levels, respectively. A recent study by
Grunnet et al. [15] shows that CA 19-9 decline during
chemotherapy is associated with improved survival in inop-
erable biliary tract cancer. However, CA 19-9 was measured

10-12 weeks after treatment and there were no data describ-
ing CEA. Tumor response assessment using the RECIST cri-
teria is usually measured 6 to 8 weeks after the start of
chemotherapy because earlier changes are seldom signifi-
cant. Our results showed that tumor maker measurement
after the first cycle of chemotherapy (3 weeks after the start
of chemotherapy) could predict tumor response and survival
in patients with advanced biliary tract cancer. Earlier predic-
tion of treatment efficacy and prognosis based on tumor
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Fig. 2. Carbohydrate antigen 19-9 (CA 19-9) change and survival. (A) CA 19-9 change and time to progression. (B) CA 19-9
change and overall survival. 
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markers can facilitate a physician’s decision and prevent 
patients from unnecessary, ineffective treatments. In addi-
tion, tumor marker changes can assist tumor response 
assessed by the RECIST criteria. 

It should be noted that this study was limited in that only
patients with measurable tumor lesions and those treated
with first-line S-1 and cisplatin were included. As all patients
in our study participated in a phase II trial of S-1 and cis-
platin chemotherapy, we could not validate our findings in
patients treated with a gemcitabine based regimen. How-
ever, chemotherapy regimen did not affect the prognostic
role of CA 19-9 change in a study by Grunnet et al. [15]. 
Another limitation of the present study is that it was con-
ducted in a relatively small number of patients so the study
results should be interpreted with caution. However, as bil-
iary tract cancer is a rare tumor, the data from 104 patients
from a prospective phase II study are comparable to those of
other studies performed in patients with biliary tract cancer.
Finally, our findings need further validation in a larger 
independent cohort of patients that includes patients treated
with gemcitabine based chemotherapy and those without
measurable tumor lesions.

In conclusion, CA 19-9 or CEA decline ! 30% after the first

cycle of chemotherapy can be used as an early measurement
of treatment outcome in patients with advanced biliary tract
cancer. Moreover, baseline elevated CEA level plays an 
independent negative prognostic role.
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