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Abstract

In this paper, we describe the methodology of the case and control selection for the first-wave nested case-
control study within the JACC Study. Among the subjects participating in the cohort, serum samples of 42,249
subjects (including 39,242 subjects aged between 40 and 79 at the baseline) were suitable for biochemical analysis.
We here selected those who had died by 1997 or who were diagnosed with cancer with sera until 1994 as cases.
For each case, 3 to 4 controls with sera were randomly selected, with matching for gender, age (as near as
possible) and residential area. As a result, 3,144 cases and 10,661 controls (2,867 cases and 10,351 controls were
40 to 79 years old at the baseline) were selected to measure serum IGF-1, IGF-II, IGFBP-3, TBE-and sFas
values and total SOD activity. Cases were older and more likely to be men than the JACC Study subjects.
Moreover, they were much older than controls because of the age-dependence of susceptibility to death, especially
among men. There were more smokers among cases compared with controls, though drinkers at the baseline
were fewer. Among deceased cases, cancer was the leading cause of death, followed by cardiovascular diseases.
Lung cancer was most frequent among deceased cancer cases and the next most common site was the stomach.
The leading cause of cancer incidence was stomach cancer followed by lung cancer. Simple comparison of means
and distribution of IGF-I, IGF-II, IGFBP-3, TGF- B1, sFas and total SOD activity between cases and controls
revealed total SOD activity and sFas levels of cases to be higher than controls, while for the other components
the opposite was found.
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Introduction 2003; Ozasa et al., 2004; Suzuki et al., 2004; Yatsuya et
al., 2004; Ito et al., 2005a; 2005b; Kojima et al., 2005;
Much cancer prevention research has focused o@zasa et al., 2005a; 2005b; Tamakoshi K et al., 2005;
molecular biology related to cytokines or other particulaiVakai et al., 2005; Fuijita et al., 2006; Suzuki et al., 2006).
molecules associated with the promotion or inhibition of We have already published findings for relationships
the development of carcinogenesis and apoptosis. Withetween all cancers or some cancer sites and serum levels
stocked sera from the Japan Collaborative Cohort Studyf IGF-I, IGF-II, IGFBP-3, TGH31 and sFas or total SOD
(JACC Study), we therefore decided to measure somectivity (Wakai et al., 2002; Lin et al., 2004; Yatsuya et
components (insulin growth factor (IGF)-I, IGF-II, IGF- al., 2005a; 2005b; Lin et al., 2006; Pham et al., 2007a;
binding protein 3 (IGFBP-3), transforming growth factor 2007b; Tamakoshi et al., 2008; Lin et al., 2009) measured
(TGF){1, soluble Fas (sFas), and total superoxidén the first-wave.
dismutase (SOD) activity), primarily to evaluate relations While the methods for assessment of these
to cancer incidence or mortality in the late of 1990s. Thisomponents were already described elsewhere (Ito et al.,
was the first-wave nested case-control study within th@005c), the methodology for the case and control selection
JACC Study, and thereafter, site-specific nested caseras not formally explained. Thus, this is the focus of the
control studies were also planned to evaluate relationshjgresent paper concerning the first-wave nested case-
between other biological markers and cancer (Ito et alcontrol study within the JACC Study.
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Methods The causes and dates of death among the study subjects
were determined by reviewing all death certificates in each
The JACC Study was conducted from 1998 to 1990study area with the permission of the Director-General of
involving subjects living in 45 municipalities, acrossthe Prime Minister's Office (Ministry of Public
Japan. Details of its cohort design and methods wefdanagement, Home  Affairs, Post and
previously described (Ohno et al., 2001; Tamakoshi A etelecommunications) till 1997. Participants who had
al., 2005). moved out from their study areas at baseline were also
At baseline in 37 areas, the cohort participants donatedentified in each area by reviewing the population-
blood samples, and serum of each participant was divideggister sheets of cohort members. Cancer incidences,
into 3 to 5 tubes (100 to 5QfL per tube). They were including primary cancer site, histological category, and
stored in deep freezers at -80°C until 1999. The proportiothate of incidence were also identified in 24 areas out of
of blood donation to the whole JACC Study subjects wa45 until 1994.
approximately 35%. Prior to the measurement of serum Those who had died by 1997 or who had suffered from
components, the condition of all sera werecancer by 1994 with sera were regarded as cases for our
macroscopically examined, and we found that serurfirst-wave nested case-control study. For each case, we
samples of 42,249 participants (including 39,242 subject&ndomly selected 3 to 4 controls with sera, matching them
aged 40 to 79 at the baseline) were suitable for biochemidalr gender, age (as near as possible) and residential area.
analysis. For this first-wave nested case-control study, 2 tubes of
The JACC Study established a working group to seletach subject were used to measure serum levels of IGF-I,
components to be measured in the first-wave nested cas&F-Il, IGFBP-3, TGFB1, sFas and total SOD activity.
control study. From the point of view of cancer preventiorMeasurements methods were described elsewhere (Ito et
research, cytokines, proteins, minerals and special., 2005c). Distribution and means of these components
molecules associated with the promotion or inhibition oAmong cases and controls were compared.
the development of carcinogenesis and apoptosis were
nominated to be measured. Finally, the following seruniResults
components were selected as they are stable with long-
term refrigerated storage: IGF-I, IGF-Il, IGFBP-3, TGF-  Accading to the criteria, 3,144 cases and 10,661
B1 and sFas, as well as SOD activity. The study desiggontrols (2,867 cases and 10,351 controls were 40 to 79
and use of serum were approved by the Ethical Board gears old at the baseline) were selected, and their serum
the Nagoya University School of Medicine, where thdGF-I, IGF-Il, IGFBP-3, TGF31, sFas values and total
central office of the JACC Study was located at the timeSOD activity were measured. Some characteristics of
selected cases and controls comparing with the whole
Table 1. Characteristics of the Selected Cases and JACC Study subjects are shown in Table 1. Cases were
Controls (aged 40-79 at the baseline) elder and more likely to be men than the whole JACC
Study subjects, as they were consisted from deceased or
cancer incident cases. Because some area did not stock
sera, the distribution of residential areas was not

Men Women
Cases Controls All Cases Controls All

Total Number 1,497 5,388 46,465 1,370 4,963 64,327
Table 2. Causes of Death and Incident Cancer Sites of

Age distribution*

40-49 37 53 25 4 85 85 241 Selected Cases (age 40-79 at the baseline)
50-59 16.8 221 302 222 214 310 Total Dead Cases 2139 100.0
60-69 429 530 30.0 402 433 306
70-79 36.6 195 144 291 268 143 cancerdeaths 950  44.4 (100.0)
Mean 65.8 63.0 57.6 637 635 579 Stomach 180 (18.9)
SD 82 76 102 92 89 101 Colon . 67 (7.1)
Residential area* Liver and intrahepatic bile ducts 85 (8.9
Hokkaido 56 6.0 32 42 43 35  Pancreas 69 (7.3)
Tohoku 21.0 214 134 172 171 137 _bBronchusandlung 197 (20.7)
Kanto 140 16.0 9.5 109 13.1 8.9 Cardl_ovasculgrdlseases 578 27.0
Chubu 220 215 338 204 187 282 Respiratorydiseases 176 8.2
Kinki 21.0 212 172 171 17.4 158 EXxternalcauses 181 85
Chugoku 81 53 110 145 128 149 Others 254 119
Kyushu 84 86 120 157 16.6 15.1 Total Cancer Incident Cases 734 100.0
Smoking status*
Curregt 542 475 505 55 27 48 it;g“nad‘ 17971 1206'50
Quitter 27,9 275 251 21 16 1.5 Liver and intrahepatic bile ducts 49 .67
Non-smoker 13.6 21.1 195 81.8 86.4 80.1 ;
Drinking status* Bronchus and lung 79 10.8

9 Breast 49 6.7
Current 657 711 71.6 188 191 221
Quitter 94 52 61 16 10 15 Othersorunknown 265 361

Benign tumor 24 3.3

Non-drinker 20.3 20.3 179 725 739 66.8
*Percentge data. Totals are not 100% because of missing valugg ree hundred and_ flﬂy-nlne cases were grouped into both (dead
; L cases and cancer incident cases).
(smoking and drinking status)
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Eligible serum samples (n=42,249)
(aged 40-79 at baseline: n=39,242)

v v

Selected cases (n=3,144) Selected controls (n=10,661)
(aged 40-79 at baseline: n=2,867) (aged 40-79 at baseline: n=10,351)

Deceased after 1998 (n=128)

Incident before baseline (n=110) _| Deceased before 1997 (n=1)
Diagnosed after 1995 (n=122)
Just selected by mistake (n=2)

\ 4 A 4
Eligible cases (n=2,782) Selected controls (n=10,660)
(aged 40-79 at baseline: n=2,514) (aged 40-79 at baseline: n=10,350)
y A
Eligible cases aged 40-79 at baseline Eligible controls aged 40-79 at
(n=2,514) baseline (n=10,3 50)

359

Deceased
2,139

Figure 1. Flow Chart for Selection of Cases and Controls

comparable between cases and the whole cohortases and a control included. The reasons were as follows:
However, between selected cases and controlgjeceased after 1998 (128 cases), incident before baseline
distributions of the matching factors, such as gender an¢lL10), diagnosed after 1995 (122) and just selected by
area were similar. Among men, cases were much eldenistake (2) for cases, and deceased before 1997 (1 control)
than controls, because elder subjects were more likely tfor a control. Thus, 2,782 cases and 10,660 controls left,
be die than younger, however, unfortunately there wer@and those aged 40 to 79 at the baseline were 2,514 (90.4%)
not enough elder subjects with sera to be selected ad 10,350 (97.1%), respectively (Figure 1). Among these
controls. As a result, frequency matching pattern wa,514 cases, 2,139 (85.1%) were deceased and 734 (29.2
difficult to keep for men’s age distribution. There were- %) were incident cancer sufferers including 24 benign
more smokers among cases compared with controlgumor, while 359 were grouped into both because they
though drinkers at the baseline were lesser. were firstly registered as cancer incident cases and
After the measurement, we found some misclassifiedhereafter died till 1997. Among deceased cases, cancer
was the leading cause and the following was
Table 3. Distribution of Serum Components among  cardiovascular diseases (Table 2). Most frequent site

Cases and Controls (age 40-79 at baseline) observed was lung and the next was stomach among
N Mearx SD Percentile points cancer mortality cases. In contrast, the leading cause
25% 50% 75% among incident cases was stomach cancer followed by

IGF-| (ng/ml) IUng Cance'r. . o .
Cases 2,514 121856.0 87 120 150 Table 3 indicated distribution of measured components
Controls 10,346 125% 55.7 91 120 160 among eligible cases and controls aged 40 to 79 at the
IGF-1I (ng/ml) baseline. Means of sFas levels and total SOD activity were

Cases 2,514 56361447 470 560 650 higher among cases compared with controls, whereas
Controls 10,346 586.8124.3 510 580 660 others were h|gher among controls.

IGFBP-3 1g/ml)
Cases 2,514 2.8490.889 223 279 3.37
Controls 10,346 2.98t0.800 2.43 2.92 3.46

TGFS1 (ng/ml) L
Cases 2497 3496909 293 346 405 Within the JACC Study, we here selected 3,144 cases

Controls 10,309 36.26852 30.6 359 415 and 10,661 controls (2,867 cases and 10,351 controls were

Discussion

sFas (ng/ml) 40 to 79 years old at the baseline) to evaluate risks of
Cases 2,496 257257 1.9 23 28 some serum components to mortality from all-causes, all
Controls 10,301 2.342.03 18 22 26 cancers, site-specific cancers or cancer incidences. Cases

SOD (U/ml) and controls were well matched on their frequency of
Cases 2514 34b262 23 27 33 gender and area, however, age distribution was biased

Controls 10,350 336263 23 26 31 because of susceptibility to death of elderly especially
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among men. Simple comparison of means and distributioncknowledgements
of IGF-1, IGF-1I, IGFBP-3, TGH31, sFas and total SOD
activity between cases and controls indicated that sFas The JACC Study has been supported by Grants-in-
levels and total SOD activity of cases were higher thapid for Scientific Research (Nos. 61010076, 62010074,
controls whereas other components were opposite. 63010074, 1010068, 2151065, 3151064, 4151063,
There is one issue we have to keep in mind wheB151069, 6279102, 11181101, 17015022, 18014011,
interpreting the results from our nested case-contrt0014026) from MEXT, Japan.
studies or cross-sectional studies on controls. Our controls The authors express their sincere appreciation to Dr.
were selected from the subjects who survived at leastunio Aoki, Professor Emeritus, Nagoya University
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cancer or site-specific cancer mortality. Part of the resultgaluable support of this study.
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