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Abstract 

 

Prognostic value of tumor marker kinetics during palliative chemotherapy  

in patients with unresectable gallbladder adenocarcinoma 

 

Jae Woo Lee 

Department of Internal Medicine 

Seoul National University College of Medicine 

 

Background: The prognostic value of tumor markers such as CEA, CA 19-9 in 

gallbladder cancer are poorly understood. Previous studies used the spot measure of 

CEA, CA 19-9 as predictive factors but not its change during therapeutic measures. 

This study aimed to evaluate the relation between the change in serum CEA, CA 19-

9 during palliative chemotherapy and survival in patients with unresectable 

gallbladder cancer. 

Methods: A total of 123 patients with unresectable gallbladder cancer 

pathologically confirmed were enrolled. Pre and post chemotherapy (2 cycles) CEA 

and CA 19-9 were used in analysis. The change in tumor markers were defined as 

the pre & post ratio of each variables. CEAchange = , CA19-9change = 
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, combined tumor marker as COMBchange = CEAchange × CA19-9change (= 

∗ ). Survival was compared using variable cutoffs of tumor marker 

change variables. 

Results: Patients with decreased tumor marker variables (CEA, CA19-9, CEA×

CA19-9) had a better PFS and OS than those with increased tumor markers 

variables (PFS with 5.9 vs 2.3 months, 5.6 vs 2.2 months, 5.3 vs 2.1 months 

respectively, and OS with 11.4 vs 6.2 months, 9.6 vs 6.6 months, 8.9 vs 6.2 months 

respectively). The pre & post CA19-9 ratio had the most highest AUC value to 

predict 3 month progression and 1 year all-cause mortality. Patients with decreased 

CA19-9 value under 40% of the initial value had even better PFS (7.3 months) and 

OS (11.4 months) and patients with CA19-9 value increased over 200% of the 

initial value had an even worse PFS (2.2 months) and OS (6.5 months). Increased 

CA19-9 value during chemotherapy and initial CEA value over 4ng/mL were 

independent factors of progression with an HR of 2.34 (p<0.001) and HR of 1.67 

(p=0.019) respectively, and were also independent factors of all-cause mortality 

with an HR of 1.57 (p=0.029) and HR of 2.21 (p<0.001) respectively 

Conclusion: CA 19-9 kinetics is a reliable factor predicting survival in patients with 

unresectable gallbladder cancer receiving palliative chemotherapy 

Keywords: Gallbladder cancer, CA 19-9, CEA 
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Introduction 

 Gallbladder cancer is the most common malignant tumor of the biliary tract, and 

have a poor prognosis with a 5-year overall survival less than 5%. 1 Only about 10% 

are resectable at the time of diagnosis, which is the only chance of complete cure. 1 

Most of the gallbladder cancer is unresectable at the time of diagnosis, and in this 

case palliative chemotherapy has shown survival benefit. 2 However, the response 

rate to chemotherapy is low, which is ranged from 17.1% to 36.6%, 3 and still have 

a short median survival ranged from 4.6 to 11.7 months. 2, 3 Revised RECIST 

guideline is used to assess response to chemotherapy in solid tumors, which is based 

mainly on radiologic response. 4 However, the revised RECIST criteria is often 

inaccurate in intraductal or periductal infiltrating types of biliary tract cancer, 

especially in cases with biliary stent placed which aggravates desmoplastic reaction. 

Therefore, there is a need of another option of prognostic and response marker in 

these cases.  

  CA 19-9 is a sialylated Lewis blood-group antigen, and is expressed in normal 

biliary, pancreatic, gastric and colon epithelial cells. CA 19-9 blood levels are 

elevated in patients with bile duct and pancreatic cancers mainly because of the 

inflammation process. 5-7 Carcinoembryonic antigen (CEA) is a 

glycosylphosphatidylinositol-anchored cell-surface glycoprotein, known as a tumor 

marker in colorectal cancer 8 and also lung cancer. 9  

CA 19-9 and CEA are known to be prognostic factors in biliary tract cancer. 10 

Decrease or increase in tumor markers during treatment are reported to be a 
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prognostic factor in pancreatic cancer, 11-14 and cholangiocarcinoma, 15 but there is 

no such report focusing on the prognostic role of tumor markers in gallbladder 

cancer. 

The aim of this study is to assess the prognostic value of the most commonly 

used tumor marker CEA and CA 19-9 and its kinetics during palliative 

chemotherapy in unresectable gallbladder cancer.  
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Methods 

Design & Subjects 

A single-center retrospective study was done. Patients with unresectable 

gallbladder cancer diagnosed between January 2005 and September 2015 at Seoul 

National University Hospital were considered eligible. Subjects only with 

pathologic confirm of adenocarcinoma were included. The inclusion criteria was at 

least 2 cycles of palliative chemotherapy, and having baseline and post-

chemotherapy tumor markers checked. Subjects with another malignant tumor 

diagnosed previously, with a history of systemic chemotherapy were excluded. (Fig 

1.) 

123 subjects were included in this study. All patients were followed until 30 

September 2015, and observations were censored at the time of death or loss of 

follow up. Study protocol was approved by the institutional review board of Seoul 

National University Hospital. 

 

Data collection 

Patient characteristics such as age, sex, history of smoking, alcohol intake, 

symptom at admission, comorbid disease status (Charlson comorbidity index score) 

were obtained. Variables in tumor characteristics including location of tumor 

(fundus, body, neck), stage of disease according to 7th edition of the AJCC cancer 

staging system, distant metastasis were also obtained. Treatment variables were the 
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chemotherapy regimen and biliary decompression. 

Baseline and pre-chemotherapy, post 2 cycle chemotherapy CEA/CA 19-9 were 

taken. Pre-chemotherapy CEA/CA 19-9 were taken within 3 days before initiation 

of chemotherapy (CEApre, CA19-9pre), and post-chemotherapy CEA/CA 19-9 were 

taken within 3 days of the end of the 2nd cycle (CEApost, CA19-9post). CEA and CA 

19-9 serum concentrations were measured by a commercially available immuno-

radiometric assay (CA19-9; IZO TOP®, Institute of Isotopes Co., Ltd., Hungary, 

CEA; RIAKEY®, Shinjin Medics Inc., Korea). Initial total bilirubin level and 

prothrombin time were also checked. 

Data of progression free survival (PFS) and overall survival (OS) were collected. 

Progression of disease was assessed by abdominal CT scan every 2 to 4 cycles of 

chemotherapy. 

Date of follow up loss were collected to censor the data for PFS. Date of death 

were sourced from the record of Korean Central Cancer Registry.  

 

Statistical Analysis 

Tumor marker kinetics parameters were defined as CEAchange = ,	CA19-

9change = , and combined tumor marker kinetics as COMBchange = 

CEAchange × CA19-9change (= ∗ ).	These parameters were changed 

in log scale to analyse its distribution. Median and 1st, 3rd quadrant values of kinetic 
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parameters were obtained. 

ROC curve for CEAchange, CA19-9change and COMBchange with 6 month OS were 

performed and a cutoff value of the point which has the highest sum of sensitivity 

and specificity was chosen and used for further analyses. Kaplan-Meier analyses 

were done using the cutoff value of each kinetic parameters. Log-ranked test were 

used to assess whether the tumor marker kinetic parameter is related to PFS or OS.  

Univariate analysis was done of the factors independent of tumor marker kinetic 

parameters with log-ranked test. Factors associated with better or worse OS in 

univariate analysis with a p value lesser than 0.10 was used in multivariate analysis. 

Cox regression analysis was done to figure out which is the independent factor of 

better or worse prognosis.  

Hazard ratios (HRs) and 95% confidence intervals (CIs) were calculated for each 

predictive factor. P < 0.05 for two-sided tests was considered statistically significant. 

All statistical analyses were performed with IBM SPSS Statistics 22. 
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Results 

Patient Demographics 

A total of 137 eligible patients were reviewed. 132 patients had pre & post CA 

19-9 measured, and 106 patients had pre & post CEA measured. Among 132 

patients with measured CA 19-9, 106 patients (80.3%) had at least one value out of 

normal range, and 68 patients (64.2%) out of 106 patients with CEA measured. 

Among these patients, 51 patients had both tumor markers measured pre & post 

chemotherapy. (Fig. 1) 

Baseline characteristics are listed on table 1. The Median age was 64 years old 

(ranged 25-85 years old), and 69 (50.4%) patients were male. 84 (61.3%) patients 

had metastatic disease whereas 53 (38.7%) had locally advanced disease. Biliary 

drainage was performed in 55 (40.1%) patients. Most of the patients received 

Gemcitabine plus Cisplatin (61.3%) whereas TS-1 plus Cisplatin (13.9%) and 

Gemcitabine plus Oxaliplatin (13.9%) was the second and third most used 

chemotherapy regimen, respectively. Median Charlson combobidity index was 8 

(ranged 3-13). Median CEA and CA 19-9 were 3.9 (ranged 0.5-1350.0) and 413 

(ranged 1-145000) respectively. The median time to chemotherapy was 16 days 

(ranged 0-123 days), and the median time to progression was 3.5 months and the 

median overall survival was 8.1 months. (Fig. 2) 

 

Prognostic value of CEAchange, CA19-9change, COMBchange 
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ROC curve of the three variables with 3 month progression free survival and 

overall survival was analyzed to set the cutoff value. (Fig. 3) AUC of each variables 

were 0.727, 0.750, 0.734 with 3 month progression free survival and 0.623, 0.742. 

0.720 with 1 year overall survival. The differences between ROC curves were all 

statistically insignificant. 

We used variable cutoff values of tumor marker changes to assess the correlation 

of tumor marker changes and survival. Log-rank analysis was done using cutoff 

values of 0.50 (which means 50% decreased tumor marker), 1.00 (which means no 

change in tumor marker), 2.00 (which means doubled tumor marker) and the results 

are listed in table 2. Patient groups divided by CA19-9change cutoff of 0.5, 1.0, 2.0 

had a significantly different PFS and OS. while the PFS and OS differences of 

patients groups divided by CEAchange was only significant using the cutoff of 1.0, 

and a COMBchange had a variable p value. 

Since the cutoff value is all around 1.0 which means pre and post tumor markers 

are the same, and the sum of sensitivity and specificity at the cutoff of 1.0 is not 

much away from maximal values, cutoff value of 1.0 was used in further analysis. 

Kaplan-Meier plot with log-ranked analysis was done for assessing the prognostic 

value of CEAchange, CA19-9change, COMBchange in progression free survival and 

overall survival using the cutoff value of 1.0. (Fig 4)  

Since the AUC of CA19-9change was the highest, we considered CA19-9change as 

the most valuable kinetics marker and was used in further analyses. We did an 

additional Kaplan-Meier plot with log-ranked analysis using the cutoffs near to 1st 
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quadrant, median, 3rd quadrant value of CA19-9change. Cutoff values of 0.4, 1.0, 2.0 

for CA19-9change were used in this analysis. (Fig 5) CA19-9change under 0.4 had even 

better survival within the group of CA19-9change under 1.0. The linearity of the PFS 

and OS in these four groups were statistically significant. (p<0.001, p<0.001).  

 

Value of CA19-9change predicting chemotherapy response 

Response to 4 cycles of chemotherapy (ranged between 3-4 months) has been 

assessed according to the modified RECIST criteria. 16 patients (13.0%) had partial 

response (PR), 41 patients (33.3%) had stable disease (SD) and 66 patients (53.7%) 

had progressed disease (PD). ROC curve of CA19-9change with PD had an AUC of 

0.707, and ROC curve with ‘not PR’ had an AUC of 0.518. High CA19-9change had a 

correlation with PD but low CA19-9change had no value in predicting PR. There were 

three patients with CA19-9change over 10.0 and all of them had PD after 4 cycles of 

chemotherapy. The highest positive predictive value (PPV) of PD was 85.4% at the 

CA19-9change cutoff value of 2.5.  

 

Value of CA19-9change predicting survival 

As mentioned above, CA19-9change has proven to have the best prognostic value, 

so we used CA19-9change with a cutoff value of 1.0 in Cox regressional analysis to 

assess the independent risk factors of progression and all-cause mortality. Before the 

analysis of prognostic value, we assessed the correlation of CA19-9change with other 
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baseline variables. No other factors had a significant correlation with CA19-9change. 

(Table 3)  

Univariate analysis using log-ranked test was done to assess the prognostic value 

of each variables. Male sex (p=0.095), primary mass located in gallbladder neck 

(p=0.076), positive distant metastasis (p=0.018), CEA 4.0 ng/mL or higher at 

diagnosis (p=0.045), and CA19-9change 1.0 or higher (p<0.001) had a p value under 

0.10 in predicting progression. CEA 4.0 ng/mL or higher at diagnosis and CA19-

9change 1.0 or higher found to be the independent factors predicting progression with 

an HR of 1.67 (1.09-2.58, p=0.019) and 2.23 (1.41-3.63, p<0.001) respectively. 

(Table 4)  

The same analysis was done to assess the factors predicting all-cause mortality. 

Male sex (p=0.058), ECOG performance score 2 (p=0.050), positive distant 

metastasis (p=0.072), CEA 4.0 ng/mL or higher (p=0.001), CA 19-9 400 U/mL or 

higher (p=0.007) and CA19-9change 1.0 or higher (p=0.008) had a p value under 0.10. 

Cox regressional analysis showed CEA 4.0 ng/mL or higher and CA19-9change 1.0 or 

higher to be the independent factors predicting all-cause mortality with an OR of 

2.21 (1.43-3.41, p<0.001) and 1.57 (1.05-2.35, p=0.029) respectively. (Table 5) 
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Discussion 

  This retrospective study aimed to assess the prognostic value of tumor marker 

kinetics and revealed that tumor marker kinetics during first 2 cycles of 

chemotherapy is an independent prognostic factor of survival. CEA, CA 19-9 and 

combined tumor marker kinetics all proved to be a valuable prognostic facter, and 

CA 19-9 kinetics showed to be the most valuable prognostic factor. 

In gallbladder cancer, CEA and CA 19-9 are widely used tumor markers and are 

reported to be useful in diagnosis, 16-19 and predicting prognosis. 18,20 All of these 

studies used a spot measurement of CEA or CA 19-9 as a diagnotic or a prognostic 

factor. Since variable factors including tumor characteristics, serum bilirubin level 

can influence the spot measurement of these tumor markers, one can suggest that a 

relative but not absolute value could be also valuable. Tumor marker kinetics is a 

‘relative value’ that is independent from absolute measured values.  

Tumor marker kinetics during therapy were proved to be a prognostic marker in 

pancreatic cancer 11-14 and cholangiocarcinoma, 15 but in gallbladder cancer, it was 

not a subject reviewed until now. It is probably because of the low incidence of 

gallbladder cancer, and not many of the patients run through a pathologic confirm of 

adenocarcinoma. 

Is this study, 34 patients out of 137 had a serum total bilirubin level higher than 

3.0 mg/dL which can influence serum CA 19-9 level. High initial serum total 

bilirubin is related to higher initial serum CA 19-9 which can underestimate CA19-
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9change. 21 However, high total bilirubin level did not appear to be a significant 

confounding factor of relations between CA 19-9 or combined tumor marker 

kinetics and prognosis. Log ranked test showed the same results in both low serum 

bilirubin (<3.0 mg/dL) and high serum bilirubin (>3.0 mg/dL) subgroups. Therefore, 

CA 19-9 or combined tumor marker kinetics is still useful and can be used without 

considering the serum bilirubin level. 

Distant metastasis also came out to be a prognostic factor of poor survival and 

did have a  correlation with CA19-9 kinetics. However, distant metastasis is a 

variable of only ‘yes’ or ‘no’ and on the contrary, CA19-9 kinetics has a continuous 

value that has an advantage using various cutoffs. 

Chemotherapeutic regimens were diverse in this study, where gemcitabine + 

cisplatin was the most common regimen and eight kind of other regimens were used. 

Univariate analysis revealed that whether the chemotherapy regimen using 

gemcitabine + cisplatin or not did not affect survival. Although gemcitabine + 

cisplatin is known to have the highest response rate in gallbladder cancer, 3 our 

institute had used gemcitabine + oxaliplatin as a first line chemotherapy regimen in 

some patients. Other chemotherapy regimens were prescribed when there was poor 

expected performance after platinum-based chemotherapy, expected poor 

compliance of weekly injection due to patient factors, refusal of injectable drugs by 

the patient.  

This study is a single-center retrospective study, which assumably have a 

selection bias, and have a limitation in sample size. However, this center is a major 
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referral center in the country, and have a concentrated number of patients with 

malignant tumors. Thus the sample size is relatively larger than other studies with 

biliary tract cancers and had an enough size of samples to make a conclusion.  

The strength of this study is that we clarified an easily-accessable variable which 

have a significant prognostic value and can even be used in response assessment. 

Modified RECIST criteria is the current standard in assessing the response to 

therapy, but has its weakness when the malignant tumor has no measurable lesions. 

We suggest CA19-9 kinetics during chemotherapy can be a good alternative in case 

of intraductal spreading tumor, which can result in decreased health-care costs. 

We also suggest that patients with over 2.5 times increased serum CA19-9 after 2 

cycles of chemotherapy should consider early imaging follow up since they have a 

PPV of 85.4%, and over 10 times increased serum CA19-9 should be considered as 

PD. 

In conclusion, this study showed CA19-9 kinetics is a significant predictive 

factor of survival, which is easily accessible in practice, and can even be used to 

assess tumor response to chemotherapy in gallbladder cancer. Further prospective 

studies are warranted to confirm the usefullness of CA19-9 kinetics in assessing 

response to chemotherapy in gallbladder cancer. 
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Figure 1. 
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Table 1. Baseline characteristics of eligible patients 

Baseline Characteristics N Percentile 

Sex 
  

 
Male 62 50.4% 

 
Female 61 49.6% 

Age 
  

 
≥ 65 57 46.3% 

 
< 65 66 53.7% 

Drinking History 
  

 
Yes 31 25.2% 

 
No 92 74.8% 

Smoking History 
  

 
Yes 27 22.0% 

 
No 96 78.0% 

Symptom 
  

 
Yes 113 91.9% 

 
No 10 8.1% 

CCI (Cancer score subtracted) 
 

 
≥ 4.0 46 37.4% 

 
< 4.0 77 62.6% 

Total Bilirubin 
  

 
≥ 3.0 32 26.0% 

 
< 3.0 91 74.0% 

CEA 
  

 
≥ 4.0 66 46.3% 

 
< 4.0 57 53.7% 

CA 19-9 
  

 
≥ 400 68 55.3% 

 
< 400 55 44.7% 

Performance Status (ECOG) 
  

 
0 17 13.8% 

 
1 84 68.3% 

 
2 22 17.9% 
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Location 
  

 
Fundus & Body 95 77.2% 

 
Neck 28 22.8% 

Stage 
  

 
3B 30 24.4% 

 
4A 15 12.2% 

 
4B 78 63.4% 

Metastasis 
  

 
Yes 78 63.4% 

 
No 45 36.6% 

Biliary Drainage 
  

 
Yes 51 41.5% 

 
No 72 58.5% 

Chemotherapy 
  

 
Gemcitabine + Cisplatin 75 61.0% 

 
Gemcitabine + Oxaliplatin 19 15.5% 

 
TS-1 + Cisplatin 17 13.8% 

 
Gemcitabine + TS-1 5 4.1% 

 
Infusional FAM 2 1.6% 

 
Capecitabine only 2 1.6% 

 
TS-1 only 5 4.1% 

Concurrent Radiotherapy 5 4.1% 

CCI=Charlson comorbidity index 
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Figure 2 

 

Figure 2. Kaplan-Meier plot of progression free survival and overall survival. 

Median progression free survival was 3.9 months and median overall survival was 

8.1 months. 6 month survival rate was 70.6% and 12 month survival rate was 

25.4 %. 
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Figure 3a. 
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Figure 3b. 

 

Figure 3. ROC curves of CEAchange, CA19-9change, COMBchange with survival 

variables. (a) ROC curves of tumor marker change variables with 3 month 

progression free survival. AUC of these three variables are 0.727, 0.750, 0.734 

respectively. The differences of the three ROC curves were not significant. (b) ROC 

curves of tumor marker change variables with 1 year overall survival. AUC were 

0.623, 0.742, 0.720 respectively, and the differences were no significant 
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Figure 4 
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Figure 4. Kaplan-Meier plot of progression free survival and overall survival 

with tumor marker changes using cutoff value of 1.0 (a) PFS with CEAchange. 

Median PFS was 5.9 months with CEAchange<1 and 2.3 months with CEAchange≥1. 

(p=0.002) (b) OS with CEAchange. Median OS was 11.4 months with CEAchange<1 

and 6.2 months with CEAchange≥1. (p=0.036) (c) PFS with CA19-9change. Median 

PFS was 5.6 months with CA19-9change<1 and 2.2 months with CA19-9change≥1 

(p<0.001) (d) OS with CA19-9change. Median OS was 9.6 months with CA19-

9change<1 and 6.6 months with CA19-9change≥1 (p=0.008) (e) PFS with COMBchange. 

Median PFS was 5.3 months with COMBchange<1 and 2.1 months with COMBchange≥

1 (p=0.002). (f) OS with COMBchange. Median OS was 8.9 months with 

COMBchange<1 and 6.2 months with COMBchange≥1. (p=0.011) 

  



 

24 

 

Table 2. Survival analysis with variable cutoffs of tumor marker change values.  

 
Progression Free Survival 

 
        Overall Survival 

  CEAchange CA19-9change COMBchange   CEAchange CA19-9change COMBchange 

        
Cutoff 0.5 0.5 0.5 

 
0.5 0.5 0.5 

Sensitivity *91.7% *84.2% *82.8% 
 

†86.5% †77.2% †75.6% 

Specificity *31.2% *51.0% *50.0% 
 

†37.5% †60.9% †60.0% 

  < 0.5 5.93 (± 1.50) 6.00 (± 1.11) 5.93 (± 1.19) 
 

10.20 (± 2.65) 11.40 (± 1.19) 11.40 (± 1.49) 

  ≥ 0.5 2.57 (± 0.63) 2.47 (± 0.29) 2.10 (± 0.41) 
 

6.60 (± 0.39) 6.80 (± 0.23) 6.00 (± 0.61) 

p value 0.067 <0.001 0.009 
 

0.258 0.001 0.011 

        
Cutoff 1.0 1.0 1.0 

 
1.0 1.0 1.0 

Sensitivity *83.3% *68.4% *72.4% 
 

†71.2% †58.2% †61.0% 

Specificity *59.4% *69.4% *68.2% 
 

†62.5% †73.9% †70.0% 

  < 1.0 5.87 (± 0.36) 5.60 (± 0.79) 5.30 (± 0.78) 
 

11.40 (± 0.80) 9.60 (± 1.12) 8.93 (± 2.16) 

  ≥ 1.0 2.31 (± 0.36) 2.17 (± 0.27) 2.10 (± 0.23) 
 

6.17 (± 0.50) 6.63 (± 0.43) 6.17 (± 0.52) 

p value 0.002 <0.001 0.002 
 

0.036 0.008 0.011 

        
Cutoff 2.0 2.0 2.0 

 
2.0 2.0 2.0 

Sensitivity *27.8% *45.6% *55.2% 
 

†23.1% †38.0% †48.8% 

Specificity *85.4% *85.7% *72.7% 
 

†81.2% †87.0% †80.0% 

  < 2.0 4.27 (± 0.97) 4.40 (± 0.71) 4.37 (± 0.54) 
 

7.47 (± 0.80) 8.80 (± 0.99) 7.87 (± 1.11) 

  ≥ 2.0 2.47 (± 0.53) 2.10 (± 0.40) 2.17 (± 0.49) 
 

6.57 (± 0.25) 6.53 (± 0.54) 6.53 (± 0.47) 

p value 0.397 0.001 0.039   0.692 0.021 0.173 

* Sensitivity & Specificity predicting 3 month progression 

† Sensitivity & Specificity predicting 1 year all-cause mortality 
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Figure 5 
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Figure 5. Kaplan-Meier plots of survival using multiple cutoffs of CA19-9change. 

(a) Kaplan-Meier plot of PFS using cutoff values of 0.4, 1.0, 2.0 of CA19-9change (b) 

Kaplan-Meier plot of OS using cutoff values of 0.4, 1.0, 2.0 of CA19-9change  
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Table 3. Correlation of CA19-9change with other variables 

    
CA 19-9 

Decrease 

CA 19-9 

Increase 
p value 

Sex 
    

 
Male 26 30 

 

 
Female 27 23 0.560 

Age 
    

 
≥ 65 27 23 

 

 
< 65 26 30 0.560 

Drinking 
   

 
Yes 16 12 

 

 
No 37 41 0.509 

Smoking 
   

 
Yes 11 13 

 

 
No 42 40 0.817 

CCI (without cancer score) 
  

 
≥ 4.0 21 20 

 

 
< 4.0 32 33 1.000 

Symptom 
   

 
Yes 47 50 

 

 
No 6 3 0.488 

Location 
   

 
Fundus & Body 35 45 

 

 
Neck 18 8 0.041 

Distant Metastasis 
  

 
Yes 31 39 

 

 
No 22 14 0.151 

Biliary Drainage 
  

 
Yes 25 19 

 

 
No 28 34 0.324 

CEA 
    

 
≥ 4.0 25 27 

 

 
< 4.0 28 26 0.846 

CA 19-9 
   

 
≥ 400 37 27 

 
  < 400 16 26 0.073 
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Table 4. Prognostic factors of progression in unresectable GB cancer patients 

 
 

Univariate 
 

Multivariate 

    N PFS p value  HR 95% CI p value 

Sex 
       

 
Male 62 2.7 

     

 
Female 61 4.8 0.095 

    
Age 

       

 
≥ 65 57 3.9 

     

 
< 65 66 3.9 0.918 

    
Drinking 

       

 
Yes 31 4.0 

     

 
No 92 3.7 0.315 

    
Smoking 

       

 
Yes 27 3.9 

     

 
No 96 4.0 0.839 

    
Symptom 

       

 
Yes 113 3.9 

     

 
No 10 2.6 0.826 

    
Performance Status (ECOG) 

     

 
0 or 1 101 4.0 

     

 
2 22 3.2 0.505 

    
Location 

       

 
Fundus & Body 95 3.4 

     

 
Neck 28 4.5 0.076 

    
Distant Metastasis 

      

 
Yes 78 2.7 

     

 
No 45 5.7 0.018 

    
Biliary Drainage 

      

 
Yes 51 3.4 

     

 
No 72 4.8 0.171 

    
Total Bilirubin 

      

 
≥ 3.0 32 3.4 

     

 
< 3.0 91 4.3 0.336 

    
CEA 

       

 
≥ 4.0 66 3.2 

     

 
< 4.0 57 4.4 0.066 

 
1.67 1.09-2.58 0.019 

CA 19-9 
       

 
≥ 400 68 3.9 

     

 
< 400 55 3.9 0.328 
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Chemotherapy 
      

 
GP 75 4.0 

     

 
Others 48 3.4 0.851 

    
Time from diagnosis to therapy 

     

 
0 to 15 days 59 4.0 

     

 
Over 15 days 64 3.9 0.433 

    
CA19-9change 

       

 
≥ 1.0 60 5.6 

     
  < 1.0 72 2.2 <0.001   2.34 1.51-3.63 <0.001 

GP= Gemcitabine + Cisplatin 
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Table 5. Prognostic factors of all-cause mortality in unresectable GB cancer patients 

  
Univariate 

 
Multivariate 

    N OS p value  HR 95% CI p value 

Sex 
       

 
Male 62 7.0 

     

 
Female 61 8.8 0.058 

    
Age 

       

 
≥ 65 57 6.9 

     

 
< 65 66 9.5 0.130 

    
Drinking 

       

 
Yes 31 7.5 

     

 
No 92 8.1 0.473 

    
Smoking 

       

 
Yes 27 8.3 

     

 
No 96 7.8 0.419 

    
Symptom 

       

 
Yes 113 7.9 

     

 
No 10 8.9 0.274 

    
Performance Status (ECOG) 

     

 
0 or 1 101 8.3 

     

 
2 22 6.6 0.050 

    
Location 

       

 
Fundus & Body 95 7.8 

     

 
Neck 28 9.5 0.104 

    
Distant Metastasis 

      

 
Yes 78 6.8 

     

 
No 45 9.6 0.072 

    
Biliary Drainage 

      

 
Yes 51 7.0 

     

 
No 72 8.3 0.669 

    
Total Bilirubin 

      

 
≥ 3.0 32 7.0 

     

 
< 3.0 91 8.1 0.763 

    
CEA 

       

 
≥ 4.0 66 6.8 

     

 
< 4.0 57 9.6 0.001 

 
2.21 1.43-3.41 <0.001 

CA 19-9 
       

 
≥ 400 69 7.0 

     

 
< 400 68 9.6 0.007 
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Chemotherapy 
      

 
GP 75 7.8 

     

 
Others 48 8.3 0.250 

    
CA19-9change 

       

 
≥ 1.0 60 6.6 

     
  < 1.0 72 9.6 0.008  1.57 1.05-2.35 0.029 
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요약 (국문 초록) 

배경: 담낭암 환자에서 CEA, CA 19-9 과 같은 종양표지자의 역할은 아

직 명확히알려져 있지 않다. 종양표지자의 진단 시 수치와 예후의 관계에 

대해 알아본 연구는 있었으나, 항암화학요법 전후 변화와 예후의 관련성

은 연구된 바가 없다. 이 연구는 절제 불가능한 담낭암 환자에서 항암화

학요법 전후 CEA, CA19-9 의 변화와 예후의 연관성을 분석하였다. 

방법: 123 명의 절제 불가능한 담낭암 환자를 분석하여, 항암화학요법 2 

사이클 전후로 CEA, CA 19-9 의 변화를 측정하였다. 각 종양표지자의 

변화는 CEAchange = , CA19-9change = , combined tumor 

marker as COMBchange = CEAchange × CA19-9change (= ∗ ) 

로 정의하였다. 생존 변수는 종양표지자 변화 수치를 다양한 수치에서 절

단하여 분석하였다. 

결과: 항암화학요법 전후로 종양표지자가 감소한 환자들이 보다 좋은 예

후를 가진 것으로 확인하였다. CEA 수치가 감소한 환자는 증가한 환자와 

비교하여 PFS 와 OS 가 더 길었으며 (PFS 5.9 vs 2.3 개월, OS 11.4 vs 

6.2 개월) 이는 CA19-9 (PFS 5.6 vs 2.2 개월, OS 9.6 vs 6.6 개월) 이

나 CEA×CA19-9 (PFS 5.3 vs 2.1 개월, OS 8.9 vs 6.2 개월) 에서도 마

찬가지인 것으로 확인되었다. CA 19-9 의 변화가 3개월 PFS 와 1개월 

OS 를 예측하는 AUC 가 가장 높은 것으로 확인되었고, CA 19-9 가 40% 
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이하로 감소하는 경우는 100% 이하인 환자 군 내에서도 더 우수한 기대 

생존을 가지는 것을 확인하였다. 진단시 4ng/mL 이상의 CEA 및 항암화

학요법 전후 CA 19-9 증가 두 가지가 독립적인 예후인자 인 것을 확인

하였다. 

결론: 절제 불가능한 담낭암 환자에서 항암화학요법 전후 CA 19-9 의 

변화는 예후와 밀접한 연관이 있다. 

 

주요어: 담낭암, CA 19-9, CEA 

학번: 2014-21113 
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