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Objective: An outbreak of bile duct carcinoma has been reported among workers in a certain
printing company in Osaka, Japan, where there was no descriptive epidemiological study. We
conducted descriptive studies of bile duct carcinoma in Osaka.

Methods: Based on the data from the Osaka Cancer Registry, the incidence and survival rate of
intrahepatic and extrahepatic bile duct carcinomas, gallbladder carcinomas and hepatocellular
carcinomas were analyzed. The study period was between 1975 and 2007, and total 108 407
incidents were retrieved from the Osaka Cancer Registry. Age- and sex-specific incidence rates
and age-standardized incidence rates were calculated. Standardized incidence ratios were
evaluated for each municipality in Osaka prefecture. Relative 5-year survival rates were also
calculated for the cases diagnosed between 1993 and 2005.

Resulis: Age-standardized incidence rates of bile duct carcinomas increased distinctly from
the middle of the 1970s to the early 1980s in males and the 1990s in females. However, no dis-
tinct increase in the incidence rates was observed in 2000. Standardized incidence ratios of
those did not exceed the unity significantly in males between 1992 and 2007. In females, stan-
dardized incidence ratios exceeded the unity significantly in a few regions without any relation
to the location of the printing company where the outbreak was reported. The relative 5-year
survival rate is generally poor; however, patients who were diagnosed with localized disease at
the age of 25—49 years showed a better survival.

Conclusion: Neither change in trend nor regional accumulation of bile duct carcinoma was

confirmed in Osaka, corresponding to the outbreak reported in the printing company.

Key words: bile duct carcinoma — incidence — relative survival rate — cancer registry

INTRODUCTION

An outbreak of bile duct carcinoma has been reported among
workers in a certain printing company in Osaka (1). There
have been neither descriptive epidemiological studies nor
reports of relative survival of patients with intrahepatic and/or
extrahepatic bile duct carcinomas in Osaka, Japan. This study
describes characteristics of bile duct carcinoma in Osaka,
Japan, and examined whether any change in the time trend
and disproportional geographical distribution was recognized
in relation to the outbreak.

PATIENTS AND METHODS

The analysis was made using the data from the Osaka Cancer
Registry between 1975 and 2007. Totally, 108 407 incidence
data were retrieved; coded ICD-10 C22.1 (Intrahepatic bile
duct carcinoma), C23 (malignant neoplasm of gallbladder),
C24.0 (extrahepatic bile duct carcinoma) and C22.0 (hepato-
cellular carcinoma). Among those 108 407 cases, newly
reported cases were 78 762. C22.9 (Malignant neoplasm of
liver, unspecified) were 1.1% of C22 (malignant neoplasm of
liver and intrahepatic bile ducts), while C24.1 (malignant
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Table 1. Outlines of the newly reported cases with hepatocellular, intrahepatic, gallbladder and extrahepatic bile duct carcinomas, Osaka 19752007

Hepatocellular n = 61315

Intrahepatic bile duct n = 3095

Gallbladder n= 7836

Extrahepatic bile ductn = 6516

Male Female Male * Female Male Female Male Female
n = 45898 n= 15417 n=1797 n= 1298 n=2801 n = 5035 n= 3638 n= 2878
Age Mean + SE 63.7+0.05 68.9 + 0.08 66.5 +0.21 68.0 + 0.34 69.2 +0.21 70.9 +0.16 68.9 +0.19 72.0 £ 022
% % Y% Y% Y% % % %
0-24 38 0.1 23 0.1 0 0.0 2 0.2 1 0.04 1 0.02 I 0.03 7 0.2
25-29 38 0.1 14 0.1 1 0.1 3 0.2 5 0.2 4 0.1 4 0.1 1 0.0
3034 102 0.2 25 0.2 5 0.3 7 0.5 6 0.2 6 0.1 8 0.2 5 0.2
35-39 315 0.7 53 0.3 16 0.9 10 0.8 20 0.7 23 0.5 19 0.5 9 0.3
40—44 826 1.8 149 1.0 37 2.1 24 1.8 40 1.4 53 1.1 44 1.2 33 1.1
4549 2148 4.7 296 1.9 78 43 47 3.6 77 2.7 137 2.7 98 2.7 71 2.5
5054 4591 10.0 618 4.0 155 8.6 91 7.0 140 5.0 244 4.8 200 5.5 128 4.4
55—-59 7277 15.9 1314 8.5 225 12.5 125 9.6 246 8.8 354 7.0 342 9.4 193 6.7
60—64 8630 18.8 2210 14.3 259 14.4 156 12.0 329 11.7 535 10.6 512 14.1 253 8.8
65—69 8772 19.1 3082 20.0 339 18.9 203 15.6 466 16.6 745 14.8 588 16.2 406 14.1
70-74 6789 14.8 3114 20.2 309 17.2 217 16.7 519 185 855 17.0 615 16.9 441 153
75-79 3905 8.5 2359 15.3 222 124 190 14.6 459 16.4 873 17.3 537 14.8 496 17.2
80—84 1736 3.8 1338 8.7 99 5.5 122 9.4 295 10.5 663 13.2 419 11.5 430 14.9
85+ 1462 3.2 822 53 52 2.9 101 7.8 198 7.1 542 10.8 251 6.9 405 14.1
Year of diagnosis 1975—-1991 18548 40.4 5116 332 443 24.7 352 27.1 1048 374 2073 41.2 1164 32.0 933 324
1992—-2007 27350 59.6 10301 66.8 1354 753 946 72.9 1753 62.6 2962 58.8 2474 68.0 1945 67.6
Age 2545 Total 1565 3.4 285 1.8 74 4.1 49 38 78 2.8 103 2.0 94 2.6 53 1.8
Year of diagnosis 1975-1991 97% (5.3) 169 3.3) 39 (8.8) 23 (6.5) 47 4.5) 60 2.9 55 4.7) 28 (3.0
19922007 586 2.1 116 .n 35 (2.6) 26 @7 31 (1.8) 43 2.1 39 (1.6) 25 (1.3)
Extent of disease
Stage Localized 21578 47.0 7655 49.7 441 24.5 312 24.0 403 14.4 691 13.7 699 19.2 490 17.0
Regional 6420 14.0 1938 12.6 602 335 434 334 1220 43.6 2183 43.4 1487 40.9 1175 40.8
Distant 5779 12.6 1635 10.6 448 24.9 326 25.1 801 28.6 1531 304 595 16.4 528 18.3
Unknown 12121 26.4 4189 27.2 306 17.0 226 17.4 377 13.5 630 125 857 23.6 685 23.8
Surgery Yes 7522 16.4 1953 12.7 624 34.7 439 338 1158 413 2077 41.3 1477 40.6 954 33.1
No 35494 71.3 12405 80.5 1099 61.2 805 62.0 1525 54.4 2776 55.1 2004 55.1 1804 62.7
Unknown 2882 6.3 1059 6.9 74 4.1 54 4.2 118 42 182 3.6 157 4.3 120 4.2
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neoplasm of ampulla of Vater), C24.8 (malignant neoplasm of
overlapping lesion of biliary tract) and C24.9 (malignant neo-
plasm of biliary tract, unspecified) were 16.8, 0.1 and 5.8% of
C24 (malignant neoplasm of other and unspecified parts of
biliary tract), respectively.

The age of diagnosis was grouped by 5-year range for those
who were between 25 and 84 and those data were obtained
every 3-year interval. The age-standardized incidence rates
(ASRs) were calculated by using Japanese 1985 model popu-
lation as a standard. Standardized incidence rates (SIRs) of
each municipality in Osaka were calculated using the age-
specific incidence rates of Osaka as unity, and tested whether
statistically significant differences existed with a 0.05 signifi-
cance level, on Poisson’s distribution.

Relative 5-year survival time and median survival time
(MST) were calculated for each group (25—49, 50—74 and
75-99), and the extent of disease (localized, regional and
distant) (2) for the cases was diagnosed between 1993 and 2005,
who were followed up for at least 5 years after the diagnosis.

RESULTS
QUTLINES OF THE STUDY SUBJECTS

Outlines of the newly reported cases are shown in Table 1.
The proportion of the cases between 25 and 45 years, the
same age range at which workers in the printing company in
Osaka were diagnosed with bile duct carcinomas, was 3.0%
for hepatocellular carcinoma (males 3.4%, females 1.8%),
4.0% for intrahepatic bile duct carcinoma (males 4.1%,
females 3.8%), 2.3% for gallbladder carcinoma (males 2.8%,
females 2.0%) and 2.3% for extrahepatic bile duct carcinoma
(males 2.6% females 1.8%). The female-to-male ratios were
0.34,0.72, 1.80 and 0.79, respectively.

TrenDS oF ASRS AND AGE-SPECIFIC INCIDENCE RATES

ASRs of the intrahepatic bile duct carcinoma in both males
and females rapidly increased from the year 1975 to the
1990s, and turned to decrease in the beginning of 2000
(Figure 1). ASRs of the extrahepatic bile duct carcinoma
increased remarkably until the early 1980s, and then has
become almost plateau from the beginning of 1990s in males.
In females, the ASR increased until the early 1980s, and plat-
eaued or decreased slightly thereafter (Figure 1). For the gall-
bladder carcinoma, ASRs had increased since 1975, plateaued
in the 1980s and then decreased later. Age-specific incidence
rates of both the intrahepatic and extrahepatic bile duct carcin-
omas have never increased since around 2000 (Figure 2).
Incidence rates of intrahepatic and extrahepatic bile duct car-
cinomas were higher in males than in females (Figure 2).

SIR oF EAcH MUNICIPALITY IN OSAKA

SIRs of the bile duct carcinomas combined with intrahepatic
and extrahepatic bile duct carcinomas did not exceed the unity
significantly in males between 1992 and 2007 (Figure 3). SIRs
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Figure 1. Age-standardized incidence rates (ASRs per 100 000 Japanese
1985 model population) of intrahepatic and extrahepatic bile duct carcinomas
in Osaka, 1975-2007.

in females were significantly higher than the unity in
Higashi-yodogawa-ku (ward) and Suminoe-ku. In Chuo-ku,
where that printing company is located, SIRs of the bile duct
carcinoma were 1.11 (95%CI 0.79—1.44) in males and 1.10
(95%CI 0.75—1.44) in females. Any SIR (not shown) never
exceeded significantly than the unity.

RELATIVE 5-YEAR SURVIVAL AND MST

Relative 5-year survival is generally poor among patients who
are diagnosed with bile duct carcinoma in Osaka between 1993
and 2005. Some patients who were 25—49 years old with loca-
lized disease showed a better survival: 52.7% for the intrahepatic
bile duct carcinoma and 76.4% for the gallbladder carcinoma,
although they show a poor survival: 26.9% for the extrahepatic
bile duct carcinoma. The difference in the relative survival of
patients with localized disease between the age groups 25—49
and 50—74 was getting smaller, in the order of intrahepatic bile
duct carcinoma, gallbladder carcinoma and extrahepatic bile
duct carcinoma. There was no remarkable difference in relative
survival among the age groups for regional and distant diseases,
except regional cases of the extrahepatic bile duct carcinoma. In
the age group of 25—49, the MST of the patients with intrahepa-
tic bile duct carcinoma was 8.0 months for the regional and 6.0
months for the distant, while the MST of the patients with extra-
hepatic bile duct carcinoma was 16.4 months for the regional
and 6.0 months for the distant (Figure 4).
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Figure 2. Age-specific incidence rates (per 100 000 population) of intrahepatic and extrahepatic bile duct carcinomas in Osaka, 1975-2007.
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Figure 3. Standardized incidence ratios (SIRs) of bile duct carcinomas (C22.1 + C24.0) by municipality in Osaka, 1992-2007.

DISCUSSION

This study presented descriptive epidemiological profiles of
bile duct carcinoma in Osaka, Japan, where the outbreak of
bile duct carcinoma has been reported among workers in a
printing company. Observed findings did not support any
change in the time trend and disproportional geographical dis-
tribution related to the outbreak.

ADVANTAGES AND LimMiTATIONS OF THIs STUDY

Osaka Cancer Registry has provided reliable and high-guality
incidence data for a long period. This enabled us to examine
incidence and survival of bile duct carcinoma in Osaka for
over 30 years. Possible underreporting to the Osaka Cancer
Registry may lead to lower estimation of cancer incidence
and survival; however, cancers with poor survival are not
caused by this bias. Therefore, we consider that our findings
are reliable.

Our study did not support that any change in the time trend
and disproportional geographical distribution was recognized
in relation to the outbreak; however, this does not mean that
such outbreak has never affected the environment. Exposure
must be widely distributed and more people might have been
exposed to some extent, according to the exert impact of the
incidence rate. Although this study has some limitations to
evaluate the effect of the outbreak, the geographical cluster
analysis may be a suitable procedure to approach this
problem.

REeason oF THE HigH INcIDENCE oF BILE Duct CARCINOMA

ASRs of biliary tract cancer had increased since 1975, and
reached peak or plateau in the 1980s to 1990s. These increases

166

starting in 1975 were considered to be caused mainly by the
improved diagnostic image techniques, such as endoscopic
retrograde cholangiopancreatography (3), ultrasonography,
computed tomography and magnetic resonance cholangiopan-
creatography (MRCP) (4,5). The detection rate for bile duct
carcinoma by MRCP has been reported to be over 90% (6). In
the USA, the increased incidence of the intrahepatic bile duct
carcinoma between 1973 and 1997 was reported (7), and they
have suggested that this might be related to increase in metabolic
syndrome. However, this explanation is unlikely in Japan.

SurvivAaL oF BiLE Duct CARCINOMA

Relative 5-year survival is generally poor among patients with
bile duct carcinoma in Osaka. However, patients aged 25—49
years with localized disease showed a better survival: 52.7%
for the intrahepatic bile duct carcinoma and 76.4% for the
gallbladder carcinoma. The Biliary Tract Cancer Statistics
Registry (8) in Japan reported that 5-year survival of extrahe-
patic biliary tract cancer patients with Stage I was >60% after
surgical resection. These results suggest the importance of
early detection and surgical resection for a better prognosis in
the biliary tract cancer. To detect this cancer in the early stage,
it will be necessary to build a screening system for high-risk
workers by skilled clinical staffs.
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Cholangiocarcinoma Developing in Printing Company Workers: A New Type of Occupational Cancer: Shoji Kubo *!,
Shigekazu Takemura™, Chikaharu Sakata™', Yorihisa Urata™, Shogo Tanaka™? Yasuni Nakanuma*® and Ginji Endo **
(*! Dept. of Hepato-Biliary-Pancreatic Surgery, Osaka City University Graduate School of Medicine, **Dept. of Surgery, Ishikir-
iseiki Hospital, **Dept. of Human Pathology, Kanazawa University Graduate School of Medicine, **Dept. of Preventive Medi-
cine and Environmental Health, Osaka City University Graduate School of Medicine)
Summary

The incidence of cholangiocarcinoma among the past or present workers in the department of offset color proof-printing at
a printing company in Osaka was extremely high. The workers were relatively young and were exposed to several chemicals
including organic solvents such as dichloromethane and 1,2-dichloropropane. Although the exact cause of cholangiocarcino-
ma in the patients.remain unknown, it is likely that the development of cholangiocarcinoma was triggered during exposure to
these chemicals. Some chemicals can act as environmental factors that lead to the development of cholangiocarcinoma.
Therefore, we believe that cholangiocarcinoma is a new type of occupational cancer. Key words: Cholangiocarcinoma, Print-
ing company, Chemicals, Organic solvent, Corresponding author: Shoji Kubo, Department of Hepato-Biliary-Pancreatic
Surgery, Osaka City University Graduate School of Medicine, 1-4-3 Asahimachi, Abeno-ku, Osaka 545-8585, Japan
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