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[ Abstract] Objective To investigate the epidemiological characteristics, diagnosis, treat-
ment and prognosis of gallbladder cancer in China from 2010 to 2017. Methods The single disease
retrospective registration cohort study was conducted. Based on the concept of the real world study,
the clinicopathological data, from multicenter retrospective clinical data database of gallbladder
cancer of Chinese Research Group of Gallbladder Cancer (CRGGC), of 6 159 patients with gallbladder
cancer who were admitted to 42 hospitals from January 2010 to December 2017 were collected.
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Observation indicators: (1) case resources; (2) age and sex distribution; (3) diagnosis; (4) surgical
treatment and prognosis; (5) multimodality therapy and prognosis. The follow-up data of the 42
hospitals were collected and analyzed by the CRGGC. The main outcome indicator was the overall
survival time from date of operation for surgical patients or date of diagnosis for non-surgical
patients to the end of outcome event or the last follow-up. Measurement data with normal distribu-
tion were represented as Mean+SD, and comparison between groups was conducted using the ¢ test.
Measurement data with skewed distribution were represented as M(Q1,Q3) or M(range), and com-
parison between groups was conducted using the U test. Count data were described as absolute
numbers or percentages, and comparison between groups was conducted using the chi-square test.
Univariate analysis was performed using the Logistic forced regression model, and variables with P<
0.1 in the univariate analysis were included for multivariate analysis. Multivariate analysis was
performed using the Logistic stepwise regression model. The life table method was used to calculate
survival rates and the Kaplan-Meier method was used to draw survival curves. Log-rank test was
used for survival analysis. Results (1) Case resources: of the 42 hospitals, there were 35 class A of
tertiary hospitals and 7 class B of tertiary hospitals, 16 hospitals with high admission of gallbladder
cancer and 26 hospitals with low admission of gallbladder cancer, respectively. Geographical
distribution of the 42 hospitals: there were 9 hospitals in central China, 5 hospitals in northeast
China, 22 hospitals in eastern China and 6 hospitals in western China. Geographical distribution of
the 6 159 patients: there were 2 154 cases(34.973%) from central China, 705 cases(11.447%) from
northeast China, 1 969 cases(31.969%) from eastern China and 1 331 cases(21.611%) from western
China. The total average number of cases undergoing diagnosis and treatment in hospitals of the
6 159 patients was 18.3+4.5 per year, in which the average number of cases undergoing diagnosis
and treatment in hospitals of 4 974 patients(80.760%) from hospitals with high admission of
gallbladder cancer was 38.8+8.9 per year and the average number of cases undergoing diagnosis and
treatment in hospitals of 1 185 patients(19.240%) from hospitals with low admission of gallbladder
cancer was 5.7£1.9 per year. (2) Age and sex distribution: the age of 6 159 patients diagnosed as
gallbladder cancer was 64(56,71) years, in which the age of 2 247 male patients(36.483%)
diagnosed as gallbladder cancer was 64(58,71)years and the age of 3 912 female patients(63.517%)
diagnosed as gallbladder cancer was 63(55,71)years. The sex ratio of female to male was 1.74:1. Of 6
159 patients, 3 886 cases(63.095%) were diagnosed as gallbladder cancer at 56 to 75 years old.
There was a significant difference on age at diagnosis between male and female patients (Z=-3.99, P<
0.001). (3) Diagnosis: of 6 159 patients, 2 503 cases(40.640%) were initially diagnosed as gallbladder
cancer and 3 656 cases(59.360%) were initially diagnosed as non-gallbladder cancer. There were
2 110 patients(34.259%) not undergoing surgical treatment, of which 200 cases(9.479%) were
initially diagnosed as gallbladder cancer and 1 910 cases(90.521%) were initially diagnosed as non-
gallbladder cancer. There were 4 049 patients(65.741%) undergoing surgical treatment, of which
2 303 cases(56.878%) were initially diagnosed as gallbladder cancer and 1 746 cases(43.122%) were
initial diagnosed as non-gallbladder cancer. Of the 1 746 patients who were initially diagnosed as non-
gallbladder cancer, there were 774 cases(19.116%) diagnosed as gallbladder cancer during operation
and 972 cases(24.006%) diagnosed as gallbladder cancer after operation. Of 6 159 patients, there
were 2 521 cases(40.932%), 2 335 cases(37.912%) and 1 114 cases(18.087%) undergoing
ultrasound, computed tomography (CT) or magnetic resonance imaging (MRI) examination before
initial diagnosis, respec-tively, and there were 3 259 cases(52.914%), 3 172 cases(51.502%) and
4 016 cases(65.205%) undergoing serum carcinoembryonic antigen, CA19-9 or CA125 examination
before initially diagnosis, respectively. One patient may underwent multiple examinations. Results of
univariate analysis showed that geographical distribution of hospitals (eastern China or western
China), age =72 years, gallbladder cancer annual admission of hospitals, whether undergoing
ultrasound, CT, MR], serum carcinoembryonic antigen, CA19-9 or CA125 examination before initially
diagnosis were related factors influencing initial diagnosis of gallbladder cancer patients (odds ratio=
1.45, 1.98, 0.69, 0.68, 2.43, 0.41, 1.63, 0.41, 0.39, 0.42, 95% confidence interval as 1.21-1.74, 1.64~-
2.40, 0.59-0.80, 0.60-0.78, 2.19-2.70, 0.37-0.45, 1.43-1.86, 0.37-0.45, 0.35-0.43, 0.38-0.47, P<
0.05). Results of multivariate analysis showed that geographical distribution of hospitals (eastern
China or western China), sex, age =72 years, gallbladder cancer annual admission of hospitals and
cases undergoing ultrasound, CT, serum CA19-9 examination before initially diagnosis were indepen-
dent influencing factors influencing initial diagnosis of gallbladder cancer patients (odds ratio=1.36,
1.42,0.89, 0.67, 1.85, 1.56, 1.57, 0.39, 95% confidence interval as 1.13-1.64, 1.16-1.73, 0.79-0.99,



FPAETE RSN A 2022 4E 1 A5 21 %55 1 8] Chin J Dig Surg, January 2022, Vol. 21, No. 1

0.57-0.78, 1.60-2.14, 1.38-1.77, 1.38-1.79, 0.35-0.43, P<0.05). (4) Surgical treatment and prognosis. Of
the 4 049 patients undergoing surgical treatment, there were 2 447 cases(60.435%) with complete
pathological staging data and follow-up data. Cases with pathological staging as stage 0, stage I,
stage II, stage Il a, stage Il b, stage [Va and stage IVb were 85(3.474%), 201(8.214%), 71(2.902%),
890(36.371%), 382(15.611%), 33(1.348%) and 785(32.080%), respectively. The median follow-up
time and median postoperative overall survival time of the 2 447 cases were 55.75 months (95%
confidence interval as 52.78-58.35) and 23.46 months (95% confidence interval as 21.23 -25.71),
respectively. There was a significant difference in the overall survival between cases with
pathological staging as stage 0, stage I, stage I, stage Illa, stage Illb, stage [Va and stage Vb (y’=512.47,
P<0.001). Of the 4 049 patients undergoing surgical treatment, there were 2 988 cases(73.796%) with
resectable tumor, 177 cases(4.371%) with unresectable tumor and 884 cases(21.833%) with tumor
unassessable for resectabi-lity. Of the 2 988 cases with resectable tumor, there were 2 036 cases
(68.139%) undergoing radical resection, 504 cases(16.867%) undergoing non-radical resection
and 448 cases(14.994%) with operation unassessable for curative effect. Of the 2 447 cases with
complete pathological staging data and follow-up data who underwent surgical treatment, there
were 53 cases(2.166%) with unresectable tumor, 300 cases(12.260%) with resectable tumor and
receiving non-radical resection, 1 441 cases(58.888%) with resectable tumor and receiving radical
resection, 653 cases(26.686%) with resectable tumor and receiving operation unassessable for
curative effect. There were 733 cases not undergoing surgical treatment with complete pathological
staging data and follow-up data. There was a significant difference in the overall survival between
cases not undergoing surgical treatment, cases undergoing surgical treatment for unresectable
tumor, cases undergoing non-radical resection for resectable tumor and cases undergoing radical
resection for resectable tumor (y*=121.04, P<0.001). (5) Multimodality therapy and prognosis: of
6 159 patients, there were 541 cases(8.784%) under-going postoperative adjuvant chemotherapy and
advanced chemotherapy, 76 cases(1.234%) under-going radiotherapy. There were 1 170 advanced
gallbladder cancer (pathological staging >stage Ill a) patients undergoing radical resection, including
126 cases(10.769%) with post-operative adjuvant chemotherapy and 1 044 cases(89.231%) without
postoperative adjuvant chemo-therapy. There was no significant difference in the overall survival
between cases with post-operative adjuvant chemotherapy and cases without postoperative
adjuvant chemotherapy (¥°=0.23, P=0.629). There were 658 patients with pathological staging as
stage Il a who underwent radical resection, including 66 cases(10.030%) with postoperative
adjuvant chemotherapy and 592 cases(89.970%) without postoperative adjuvant chemotherapy.
There was no significant difference in the overall survival between cases with postoperative
adjuvant chemotherapy and cases without postoperative adjuvant chemotherapy (x*=0.05, P=0.817).
There were 512 patients with pathological staging >stage lllb who underwent radical resection,
including 60 cases(11.719%) with postoperative adjuvant chemotherapy and 452 cases(88.281%)
without postoperative adjuvant chemotherapy. There was no significant difference in the overall
survival between cases with postoperative adjuvant chemo-therapy and cases without post-
operative adjuvant chemo-therapy (x’=1.50, P=0.220). Conclusions There are more women than
men with gallbladder cancer in China and more than half of patients are diagnosed at the age of
56 to 75 years. Cases undergoing ultrasound, CT, serum CA19-9 examination before initial diagnosis
are independent influencing factors influencing initial diagnosis of gallbladder cancer patients.
Preoperative resectability evaluation can improve the therapy strategy and patient prognosis.
Adjuvant chemotherapy for gallbladder cancer is not standardized and in low proportion in China.
[ Key words ] Biliary tract neoplasms; Preoperative diagnosis; Surgical treatment; Adju-
vant treatment; Epidemiology; Influencing factor; Prognosis
Fund programs: National Natural Science Foundation of China (3213000192, 81874181, 2019
XH004); Project of Science and Technology Commission of Shanghai Munici-
pality (YDZX20193100004049,20]JC1419101); The National Science and Tech-
nology Major Project (2019ZX09301-158); Emerging Frontier Program of
Shanghai Hospital Development Center (SHDC12018107); Multicenter Clini-
cal Research Project of Shanghai Jiaotong University School of Medicine (DLY
201507, 15ZH4003)
Clinical trial registration: this study was registered at ClinicalTrials.gov in United States, with
the registry number of NCT04140552
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Table 1 Univariate analysis of the initial diagnosis as gallbladder cancer of 6 159 gallbladder cancer patients
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Table 2 Multivariate analysis of the initial diagnosis as gallbladder cancer of 6 159 gallbladder cancer patients
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Table 3 The TNM staging and overall survival of 2 447 gallbladder cancer patients undergoing surgical treatment
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Table 4 Overall survival of 2 447 gallbladder cancer patients undergoing different surgical treatments
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Figure 4 Overall survival of gallbladder cancer patients
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