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ORIGINAL ARTICLE

Japan Pancreatic Cancer Registry; 30th Year Anniversary
Japan Pancreas Society

Shinichi Egawa, MD, PhD, FACS,*{ Hiroki Toma, MD, PhD,*} Hiroaki Ohigashi, MD, PhD,*§
Takuji Okusaka, MD, PhD,*|| Akimasa Nakao, MD, PhD, FACS,*q Takashi Hatori, MD,*#
Hiroyuki Maguchi, MD, PhD,*** Akio Yanagisawa, MD, PhD,*{{ and Masao Tanaka, MD, PhD, FACS*%

Objectives: Since 1981, the Japan Pancreas Society has been hosting
a nationwide pancreatic cancer registry. To commemorate its 30th an-
niversary, we review its history and latest achievement.

Methods: During 3 decades, more than 350 leading institutions in
Japan contributed voluntarily to register and periodic follow-up. The re-
gistry was modified to protect privacy by encrypting and hash algorithm.
Results: From 1981 to 2007, 32,619 cumulative records were ana-
lyzed. The overall survival of invasive cancer was improved signifi-
cantly. More patients with earlier stage or with intraductal and cystic
neoplasms underwent resection. The strongest prognostic factor of
Union for International Cancer Control (UICC) stage IIA and IIB tu-
bular adenocarcinoma in the pancreatic head was histological grade,
followed by tumor size, extent of lymph node dissection, and postop-
erative chemotherapy. The 5-year survival rate of Union for International
Cancer Control stage 0 reached 85%. The improvement of survival of
patients .with invasive cancer in Japan can be attributed to the introduc-
tion of effective chemotherapies, regionalization, and the earlier diagnosis
and treatment. Simple definition of “early pancreatic cancer” is needed.
Conclusions: At the 30th year anniversary, the Japan Pancreas Society
nationwide pancreatic cancer registry is more shining than ever for cur-
rent perspectives and for future diagnostic and treatment tactics.

Key Words: pancreatic cancer, nationwide registry, early diagnosis,
surgical treatment, adjuvant therapy, classification

(Pancreas 2012;41: 985-992)

he Japan Pancreas Society (JPS) has been conducting na-
tionwide pancreatic cancer registry since 1981. This ac-
complished a magnificent and only-one database of not only
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pancreatic cancer but also other neoplastic disease including
intraductal neoplasms, cystic neoplasms, neuroendocrine tumors
(NETs), and others. Every record consists of more than 300 items
regarding patients’ background, diagnostic parameters, disease
extension, treatment, and outcome. More than 350 leading insti-
tutions in Japan voluntarily contributed to its data collection and
annual follow-ups. We have previously provided the progress
and update!? of our pancreatic cancer registry, and in this man-
uscript, we will review the history of pancreatic cancer registry
in Japan and present its current accomplishment for the per-
spectives of diagnosis and treatment of pancreatic cancer.

HISTORY

After the establishment of JPS in 1969, the society grew
rapidly, with clinicians and researchers exceeding 2000 in mem-
bership in 1981, when the nationwide pancreatic cancer registry
was started. Before discussing the history of pancreatic cancer
registry, we have to describe the history of pancreatic cancer
classification in Japan and the world.

To make the registry successful, there has to be a rule for
tumor classification. Otherwise, no scientific comparison is
possible between the institutions, countries, and even with the
historical controls. The TNM classification of cancer was de-
veloped in the late 1940s by Pierre Denoix at the Institute
Gustave-Roussy.> The Union for International Cancer Control
(UICC) first published TNM classification in 1953 and its first
pocket book in 1968. The American Joint Committee on Cancer
(AJCC) began publishing separate TNM classifications in the
early 1980s, but AJCC and UICC classification was unified
in 1987. As for pancreatic cancer, the TNM classification is
currently in its seventh edition, which was not changed from
the sixth edition revised in 2002.%3

Partly owing to the difference of native language and partly
owing to the difference of types of cancer-related death, the
Japanese have developed their own tumor classifications. The
first established Japanese tumor classification was for gastric
cancer in 1963.6 The JPS established the first version of rules
for classification of pancreatic cancer in 1980. The rules had
been periodically revised to the fourth edition, which resembles
the UICC TNM classification in 1993. The first English version
of the JPS classification was published based on this fourth
edition in 1996.” The fourth JPS classification required grading
description in every category, such as PV, (no infiltration to the
portal venous system), PV (suspicious infiltration), PV, (def-
inite infiltration), and PV5 (portal vein is stenotic by the inva-
sion), which made the classification and registry complicated.
In 2002, the JPS revised this grading simply to yes/no description
in the JPS fifth version (English second version®) so that the
classification can be as equal as the UICC/AJCC classifications.
In the meantime, however, UICC had revised to its sixth version
in 2002, which is the same with the current/seventh version. The
JPS has published its seventh version in Japanese, and the third
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Patient’s name

Hash
C algorithm j"1> Anonymous code

« Anonymous code is reproducibly generated so that the duplicated records can
be excluded.

= Reverse calculatioin of patient’s confidential data is impossible due to hash
algorithm

Birth date

FIGURE 1. Anonymization by encrypting personal data using hash
function. If a patient’s name and birth date is perfectly the

same, the anonymous code is the same. Same character in the
anonymous code can be generated from multiple combination of
name and birth date, making it impossible to recalculate the
original name or birth date. The possibility of generating same
anonymous code from different name is less than 1 x 10720,
Each institution can identify individual patients easily.

English version will appear soon, but the concept of TNM is the
same as its previous version in 2002 like UICC/AJCC.

From the beginning, the JPS conducted the pancreatic cancer
registry, aiming at not only invasive cancer but also all neoplas-
tic diseases including even benign adenomas, and the registry
required the detailed description of the extent of the disease, so
that the raw data were durable during several changes of the clas-
sification rules. For example, current JPS-T factor is as follows;
Tis: Noninvasive tumor (including mucinous cystic neoplasm,

intraductal papillary mucinous neoplasm [IPMN], carci-

noma in situ [CIS])

T1: Tumor limited to the pancreas, 2 cm or less in greatest
dimension

T2: Tumor limited to the pancreas, more than 2 cm in greatest
dimension

T3: Tumor that has extended into any of the following: bile duct,
duodenum, peripancreatic tissue (anterior, and posterior [RP])

T4: Tumor that has extended into any of the following: adjacent
large vessels (portal venous system, PV; and arteries [A]),
extrapancreatic nerve plexus (PL), other organs (0O).

If bile duct, duodenum, A, RE, PV, arterial venous system,
PL, and OO factors have been registered, the resulting T factor
can be recalculated according to the change of rules. The invasive
site was also recorded, such as superior mesenteric vein, portal
vein, splenic vein, together with its arterial and plexus details.
Similarly, the stations of lymph node metastasis and site of distant
metastasis were reported according to the rules. In the change of
2002, PV, was converted to PV(—); PV,, PV,, and PV; were

Observation

1800 — @ Non-Surgical Treatment —
| @Exploratory Laparotomy
o Palliative Surgery
1400 | g Resection

01081 1985 1085 1987 1989 1991 1693 1995 1967 1999 2001 2003 2005 2007
FIGURE 2. Trend of annual registry of all neoplasms. The number
of patients treated and registered in each year. The number of
patients who underwent pancreatectomy and nonsurgical
treatment is increasing, whereas that with palliative surgery is
decreasing.
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FIGURE 3. Trend of histological classification of all neoplasms.

The number of patients with invasive cancer and INs is increasing,
whereas that without histological confirmation is decreasing.

converted to PV(+); and all the data were recalculated according
to the latest rule.

The pancreatic cancer registry was first conducted by Ryoichi
Tsuchiya in Nagasaki University in 1981. The National Cancer
Center jointly sponsored this registry because at that time, many
other organizations and societies started their cancer registry.
Because the registry required detailed recording on a data sheet and
the rule should be widely spread, the manual of staging for the
registration was published in 1986.° The annual report was pub-
lished in Suizo in Japanese every year or every other year, and the
retrospective review of surgical treatment was published in
1990.191 Of the 7687 patients who were registered until 1990,
5826 cases (75.7%) underwent laparotomy, of whom 2311
(39.7%) underwent resection. At that time, the operative mortality
rate was 4.5%. It should be noted that the rates for small carci-
nomas (>2 cm) were significantly higher than those for the tumors
larger than 2 cm, and they insisted on early diagnosis. Then the
registry was conducted by Yoichi Saito in Kobe University since
1989. Using the database, Satake et al'? described the survival rate
of patients with resected pancreatic cancer as much higher than
that of patients with conservative treatment and emphasized the
importance of early diagnosis of resectable pancreatic cancer,
again. He offered the effectiveness of CA19-9 and elastase-1 as
part of a screening program for early detection of cancer. Although
the annual reporting in Suizo in Japanese continued,'® the next
English publication of pancreatic cancer registry appeared in

N MST Tyr B3-yr 5-yr
1981-1990 4942 6.7 30.3% 10.3% B6.7%
1991-2000 5001 9.8 42.4%  159% 10.9%
1.0 e 2001-2007 5301 14.7 57.9% 214% 13.0%

Log rank: p<0.0001

Cumulative survival
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Time after initial treatment (month)

FIGURE 4. Survival of overall patients with invasive cancer. The
gverall survival significantly improved in the second and third
ecades.
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N MST 1-yr 3yr 5-yr
1981-1980 2941 106  44.8% 16.5% 10.9%
1691-2000 3956 123 50.9% 19.9% 13.7%
1.0+ ——— 2001-2007 3465 210 706% 30.3% 18.8%

Log rank: p<0.0001

Cumulative survival
<
(2]

12 24 @ 48 60 72 84 9 108 120
Time after initial treatment (month)

FIGURE 5. Survival of patients who underwent pancreatectomy
for invasive cancer.

1998.1* Using the data of 17,130 patients from 1981 through
1995, various aspects of diagnosis and treatment were reviewed.
Ultrasonography and computed tomography have become in-
creasingly important as the methods of detection. Tumor re-
section was performed in 36% of the patients, and the 5-year
survival rate of the patients who underwent resection was 18.2%.
They concluded that the rate of resection and results of surgical
treatment had improved, which may be attributed to the increase in
detection of resectable tumor and benefits of aggressive and ex-
tended surgery.

From 1998 to 2004, the registry was conducted by Seiki
Matsuno in Tohoku University. Thanks to the development of
computer, the data were integrated in a relational database in 1998,
and the registration was first performed using electronic submis-
sion in 2003 after both UICC and JPS rule had been revised to their
current form in 2002. Registry itselfhad arole in spreading the new
rules of classification. The review was published periodically.'>¢
In 2004, “Pancreatic Cancer in Japan” was the special issue in
Pancreas. The summarized data of 20 years of pancreatic cancer
registry! and the clinicopathological characters of small pancreatic
cancer” were included together with the achievements of Japanese
pancreatologists. The cumulative number of records from 1981 to
2000 reached 23,302. In 2003, however, personal data protection
law was enforced, and every kind of cancer registry faced the
serious ethical problem of how to protect personal data and obtain
a reliable data because the law requires the anonymization in
clinical research if informed consent is not given. Actually, there is
2% to 5% of duplicated registry from multiple institutions in
pancreatic cancer registry every year. There is an increasing

N MST 1-yr 3-yr
1981-1990 1826 3.6 9.6%  0.9%
-~ 19912000 932 4.6 11.2%  0.9%
1.01 m——— 20012007 1797 8.2 326% 3.1%

Log rank: p<0.0001

Cumulative survival

0.0
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Time after initial ireatment (month)

FIGURE 6. Survival of patients with unresectable invasive cancer.
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FIGURE 7. Union for International Cancer Control stage of
patients in each treatment. In each decade, patients with earlier
UICC stage disease underwent resection and nonsurgical
treatment.

possibility that different institutions or different specialties treat
the same patient and make the registration separately. Thus,
without knowing the personal name or birth date, correct exclu-
sion of duplicated data is required. We have originated encrypting
technique using a hash function to generate a code to distinguish
the records (Fig. 1). Since 2005 and on, the registry has been
conducted by Masao Tanaka in Kyushu University. After legal
solution with approval of the ethical committee in Kyushu Uni-
versity, the data collection of 2005-2007 was achieved using the
anonymous code. Pancreatic cancer registry report 2007'7 was
published online with English subtitles because the data consisted
ofahuge number of tables and figures, summarizing not only each
item but also the trend of outcome in every decade. Currently, the
data of 2008-2010 are being collected.

The Japan Surgical Society and other collaborative surgical
societies have established the National Clinical Database (NCD)
to collect the data of all surgeries in Japan and has been working
since January 1, 2011. The NCD is going to incorporate cancer
registry of not only surgical cases but also nonsurgical cases.
Pancreatic cancer registry is moving forward to collaborate with
NCD, aiming at the registry of wider population and to grasp the
reality of pancreatic cancer diagnosis and treatment. Several issues
should be improved, saving the efforts of every clinician by hiring
medical record administrators, automatic extraction of medical
information from electronic medical records, and standardiza-
tion of description. However, pancreatic cancer registry should be
continued because only by this registry can we compare the out-
come between institutions, nations, and historical controls and
obtain the future perspectives.

THE VISION

The most important vision and perspective of pancreatic
cancer registry is the correction of patients’ background, treat-
ment, and follow-up of outcome. The leading 350 institutions are
contributing more than 1200 records each year, but the annual
death from pancreatic cancer in Japan exceeds 25,000, yielding
less than 10% of the whole nation. Most of the patients are still
diagnosed too late and are missing the chance of treatment.
Widening of the registry is a suspended problem. Annual follow-
up is another important vision. So far, continuous follow-up
gives the most reliable outcome, survival; and these 30 years of
experience will make it possible to define if our strategy is im-
proving the patients benefit.
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