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Figure 1. Trends of age-standardized cancer incidence rates for five major sites and specific sites for each sex (standard population: the world population).

CIS, carcinoma in situ.
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Figure 2. Trends of age-standardized cancer incidence rates for five major sites and specific sites for each sex (standard population: 1985 Japanese model
population)
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ABSTRACT

Background: In 2003, the Japanese government halted the national mass screening program for neuroblastoma
(NB}, which had been running since the mid-1980s, 1t is not known whether the NB mortality rate subsequently
increased ot decreased.

Methods: Utilizing vita! statistics data from 1980 through 2006, we analyzed the secular trends in NB mortality by
using cancer of the adrenal gland as a surrogate. We examined the validity of this substitution by comparing the
results with data from death certificates. Using a joinpoint regression madel, we examined the trends in age-specific
mortality rates by calendar year and cumulative mortality rates by birth year. The cumulative mortality rate was
analyzed for age under | or 2 years for infants bom afier the cessation of the mass screening program,

Results: The number of deaths from cancer of the adrenal gland was closely correlated with the number of deaths
from NB. Significant decreases in the mortality rate were observed from 1980 through 2006 by calendar year for
those aged under I year, | 10 4 years, and 5 to 9 years, The cumulative mortality rates by birth year also significantly
decreased from the 1980 birth cohort. Although the cumulative mortality rates under the age of 2 appear 1o have
increased after the 2003 birth cohort, the change was not statistically significant,

Conclusions: No significant increase in the NB mortality rate was detected after the cessation of the mass
screening program in Japan. However, continuous monitering is still needed to fully evaluate this health policy
decision.

Key words: mass screening; mortality; neuroblastoma

rate increased or decreased afler this national change.
Therefore, we analyzed secular trends in. NB mortality in
Japan. before and after the cessation of the national mass
screening program.

INTRODUCTION

Studies conducted in Germany and in the province of Quebec,
Canada showed that screening infants for neuroblastoma (NB)
did not result in lower NB mortality.* Although a large
number of epidemiological studies have been conducted
in: Japan, the findings regarding the effectiveness. of NB
screening have been inconsistent.>® Clinical studies have
reported that a considerable fraction of NB patients whose

METHODS

Ag is the case in most countries, the Jepanese government
collects. vital statistics data, in which the causes of death are

disease was detected by 1mass  screening. had  favorable
outcomies, .~ which sugpests  the possibility of . over-
diagnosis.>™ In 2003, the Japanese government halted the
national mass screening program—which had been in place
since the mid-1980s for infants aped & months—becanse
of the potential for over-diagnosis and the. lack of evidence
for its effectiveness in reducing NB mortality.!> Most Jocal
municipalities in Japan stopped the program during  the
following year. It is not known whether the NB mottality

classified. according to- the Intetnational Classification of
Diseases (ICD). NB mortality cannot be directly identified in
this classification because deaths attributable to NB are coded
based on the organ affected, and are grouped together with
deaths due to other cancers affecting the same organ.'® Two
different methods have been adopted to address this issue. The
first approach (hereafter referred to as method-1) is to extract
the data on deaths dug to cancer of the candidate sites, inspect
the relevant individual death certificates, and identify NB

Address for comespondence. Dr. Kota Katanoda, Center for Cancer Contral and Information Services, National Cancer Ceater, 5-1-1 Tsukiji Chuo-ku, Tokya

104-0045, Japan (e-mail: kkatanod@nce.go.jp).
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deaths based on the description of the cause of death or the
histological type.'® The second approach (hereafter referred to
as method-2) is to use deaths from cancer of the adrenal gland
as a surrogate index.!”

Method-2 is less accurate than method-1 because NB can
occur at sites other than the adrenal gland, and because other
histologica) types of cancer can occur in this organ. Method-1
requires official permission for the use of unpublished vital
statistics data, whereas method-2 uses only published vital
statistics data, at least for the years after the ICD version 10
was applied.

The present study used method-1 to analyze data from the
year 2006, We obtained individval mortality data from the
vital statistics, with official permission, according to the
following criteria; year of death = 2006; age at death =0 to
14 years;, cause of death {ICD)=malignant neoplasms of
mediastinum (ICD-9 164.2, 164.3, 164.9; ICD-10 C38.1,
38,2, C38.8), connective and soft tissue (JICD-9 171.0,
171.2, 171.3, 1714, 171.5, 171.6, 171.7, 171.8, 171.9},
peripheral nerves and autonomic nervous system (ICD-10
C47.0, C47.1, C47.2, C41.3, C47.4, C47.5, C47.6, C47.8,
C41.9y, retroperitoneum and peritoneum (ICD-9 158.0, 158.8,
158.9; ICD-10 C48.0, C48.1, C48.2, C48.8), adrenal gland
(ICD-9 194.0; ICD-10 C74.0, C74,1, C74.9), or other/
ill-defined sites (ICD-9 195.0, 195.1, 195.2, 1953, 1954,
195.5, 195.8; ICD-10 C76.0, C76.t, C76.2, C76.3, C76.4,
C176.5, C16.7, C76.8). Then, we inspected individual death
certificates for the extracted data, and identified NB deaths
based on the recorded causes of death or histological types.
This process was performed by one of the anthors (K. K.) and
was confirmed by another author (K. Y., a pediatrician). For
the data from 1980 through 2001, we obtained data on NB
deaths from previous reports'®'® that had used a method
identical ‘to the present method-1 for exmacting and
identifying NB deaths. Thus, in the present study, data on

the number of NB deaths based on method-1 were available

for the years from 1980 through 2001, and for the year 2006,
We could not apply method-1 to the time period from 2002
through 2005 hecause a previous application to use death
certificates for research had been rejected,'” and the document
storage period had expired by the time of our application,

For methad-2, we calculated the age-specific number of
deaths from adrenal gland cancer; based on officially obtained
individual mortality data’ from the vital statistics. The criteria
for data collection were as follows: year of death = [980
to 2006; age at death=0 to 14 years; cause of death
(ICD) = malignant neoplasms of the adrenal gland (ICD-9
194.0; ICD-10 C74.0, C74.1, C74.9).

To validate method-2, we calculated the Pearson correlation
coefficient between the number of NB deaths and the number
of adrenal gland cancer deaths, using data from 1980 through
2001, and from 2006.

We obtained population data from the published vital
statistics and calculated the age-specific mortality rate by
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calendar year for cancer of the adrenal gland. For the age-
specific mortality rate, age was stratified into the following 4
groups: 0 years, | to 4 years, 5 to 9 years, and 10 to 14 years,
We also calculated the cumulative mortality rate by-birth year,
by summing the l-year age-specific mortality rate according
to each birth year.?’ The number of deaths according to each
age and each birth year was used as the numerator for the
l-year age-specific mortality rate, The denominator was the
number of births (for age younger than 1 year) or the
population for each age (for | year or older), The most recent
birth year that we analyzed was 2005 for the cumulative
mortality rate under 1 year of age, 2004 for 2 years of age,
2003 for 3 years of age, and 2002 for 4 years of age.

For the statistical analysis, we used a joinpoint regression
model,2' implemented in the Joinpoint Regression Program
(version 3.3.1) developed by the US National Cancer Institute,
This method describes changes in data trends by connecting
several different line segments on a log scale at joinpoints,
The analysis starts with the minimum number of joinpoints
(that is, O, representing a straight line) and tests for the model
fit with a maximum number of joinpoinis. A Monte Carlo
permutation method is used for tests of significance. In
addition, the annual percent change (APC) for each line
segment and the corresponding 95% confidence interval (CI)
were estimated. In the statistical analysis, the number of
deaths was assumed to follow a Poisson distribution, The
maximum number of joinpoints was set at 3, the minimum
number of obsetvations from a joinpoint to either end of the
data was set at 2 (including the end and joinpoint), and the
minimum number of observations between 2 joinpoints was
set at 4 (including the joinpoints).

RESULTS

Table 1 shows the secular trends in the age-specific number of
deaths, according ‘to the 2 methods, Although method-]
tended to yield slightly larger numbers than method-2,
the secular teends were similar. The Pearson correlation
coeflicients between the annual numbers of deaths according
to the 2 methods were close to 1 (1.00 for 0-14 years, 0,96 for
<l 'year, 0.98 for 1-4 yeors, 0.96 for 5-9 years, and 0,73 for
10-14 years; all'5 correlation coefficients were significantly
different from O [number of data poinis =23, P < 0.001)).
In 2006, 45 deaths  from cancer: of the adrenal gland
were observed, one of which “was non-NB (malignant
pheochromacytotna). In' comparison, 45 NB' deaths were
identified by the inspection of death certificates from 2006, of
which | case occurred at a site other than the adrenal gland
(tetroperitonenmy,

Table 2 shows the results of the joinpoint analysis,
Significant decreases in the ape-specific mortality rate were
observed from 1980 through 2006 by calendar year for those
aged less than 1 year, 1 to 4 years; and 5 1o 9 years, The
cumulative mortality rates by birth vear also sipnificantly

J Epidemiol 2009;19(5):266-270
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Table 1. Numbers of deaths due to neuroblastorna {NB) and adrenal gland cancer from 1930 to 2006
1) Number of deaths from NB identified
Calendar by individual death cerificates® Galendar 2) Number of deaths from cancer of the adrenal gland®
year® 0-14 < 1-4 59 10-14 year® 0-14 <1 1-4 5-9 10-14
years year  years years years years year years years yaars
1880-1982 381 28 209 119 25 19801982 338 22 164 103 19
1883-1985 329 31 174 102 22 19831085 294 28 160 94 22
19861988 280 15 132 101 32 1986-1988 249 18 119 88 27
1969-1991 221 10 109 81 21 1989-1991 207 8 1086 74 19
18921994 178 1" 72 77 18 19821994 171 8 68 76 19
1995-1997 185 16 67 78 24 1895-1997 181 14 65 79 23
19982000 147 g 55 59 24 1998-2000 139 8 63 56 22
2001-2003 {N.A) {N.A)  (NA) {N.AY) {(NA) 2001-2003 118 8 49 42 21
2004-2006 (N.A)) {NA)Y  (NA) {N.A) (N.AL) 2004-2008 123 7 55 45 16
2001, 2006 86 4 38 29 18 2001, 2006 84 4 38 27 16

*Consecutive 3-ysar periods from 1980 to 2006 were pooled. Two years (2001 and 2006) wers also pooled.

*The numbers of NB deaths batween 1980 and 2001 wera obtained from previous reporis (Hanawa et al, 1990 and Hayashi et al, 2004), and the
numbars of NB deaths in 2006 were counted by one of the authors (K. K.},

“Deaths due to cancer of the adrenal gland were definad by codes in.the ICD: 194.0 for 1980-1984, C74.0, C74.1, and C74.9 for 1995-2006,

N.A.: Not available

Tahle 2, Results of joinpoint regresslon analysis for the secular trends [n adrenal gland cancer mortality

A} Age-specific mortality rate, by calendar year

Line segment 95% confidence interval
Ntimbeirgf Annual % change
Jolnpain Stant End Lower Upper
0 year old o 1980 2006 -3.8° -5.8 -1.4
1-4 years qld 0 1980 2008 -4.1¢ -5.0 -3.3
5-9 years old 0 1980 2008 -1.18 -2.0 ~0.1
10-14 ysars old Y 1980 2006 1.4 ~0.4 3.2
B) Cumulative mortality rate, by birth year®
Line segment 95% vonfidence interval
ttlu_mbelr t°f Annual % change
joinpalnts Start End Lower Upper
<1 year old 0 1960 2005 -3.0° -64 ~0.5
<2 years old 0 1980 2004 -3.4° ~5,3 -14
<3 years old 0 1980 2003 ~4.3% -5.7 -2.8
<4 years old Y 1980 2002 ~4,1® ~5.2 -2.9

*Annual % change is stalistically significant from zero.

®The analyzed most recent birth year was 2005 for age <1 year, 2004 for <2 years, 2003 for age <3 years, and 2002 for age <4 years,

decreased from the 1980 birth cohort, Figure | shows the
trends in the age-specific mortality rate. The mortality rates for
I-10- 4 years of -age in 2004 and 2006 were high, but no
significant increase or joinpoint was detected around this time.
Figure 2 shows the trends in the cumulative mortality rate.
The cumulative mortality rate under the age of 2/ for the 2004
birth- cohort: was - considerably higher than' the cumulative
mortality rate for the past several bicth cohorts. However; this
change was not detected as a significant joinpoint.

DISCUSSION

We examined the secular tiends in the mortality rate for NB,
using mortality for cancer of the adrenal gland as a surrogate
index, and found no significant increase before or after the

J Epidemiol 2009;19(5):266-270

cessation of the Japanese national mass screening program.
We confirmed the validity of this surrogate method by
examining the correlation between the bumbers of deaths from
the 2 cancers. Nationwide mass screening had previously been
performed for infants aged 6 months; and the patticipation
level was high (ranging from 84% to 90% in the period from
1990 through 2001). Because the most recent year of death
that we analyzed was 2006, any increase in the age-specific
mortality rate associated with the cessation of muss screening
in 2003 would have been expected to occur among children
aged | to 4 years. However, we did not observe any significant
increase or joinpoint in the mortality rate among this age
group around this time. It is possible that the time elapsed
since the cessation of mass screening was still too short to
detect any increase-in- mortality for- this age group, which
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Figure 2.

Annual trends in cumulative mortality rate for cancer of the adrenal gland, by binth year. Note: The most recent

analyzed birth year was 2005 for age <1 year, 2004 for age <2 years, 2003 for age <3 years, and 2002 for age

<4 years

inctuded both screened and unscreened individuals, even at
the end of our observation period.

The cumulative mortality rate according to birth year was a
more direct index to examine the effect of the cessation of the
mass screening program. It decreased significantly throughou
the observed birth years, and-the birth year 2003 was not
detected as o significant joinpoint. However; these results
should be interpreted with caution because the analyzed range
of birth years and ages was limited after the cessation of the
mass. screening program. In consideration of the time from
diagnosis to death; we should assume that any in¢rease in the
mortality rate for infants bomm after the cessation could occur
later than the end: of our-abservation period.

— 172 —

Thete are several Japanese municipalities that continued
mass screening for NB after 2003. However, the number of
sucl municipalitics is: very small, and our results did mot
change when we excluded the prefeciures o which: these
municipalities belong (ie, Hokkaido, Kanagaws, Niigata,
Shizuoka, Kyoto; Osaka, and Kumamoto).

We found a high correlation between the number of deaths
from NB and the number of deaths from adrenal gland cancer,
with the former slightly and consistently higher than the latter
(Table 1), This tendency was in agreement with a previous
report, in which approximately 90% of NB deaths were
attributable to cancer of the adrenal gland, and almost all of
the cancers that occurred at this site were NB.'¢ One death due

J Epidemiol 2009;19(5}):266-270
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to non-NB cancer in the adrenal gland was included among
the data for 2006, but this was considered to be an unusual
case.

The effect of the cessation of the mass screening program
for NB should be verified by monitoring the trend in
incidence.?? Studies have reported the trends in NB
incidence and mortality before and after the start of a
national mass screening program, based on data from a
population-based cancer regisiry.’> Additional similar studies
need to be conducted, and should include & sufficient
observation period after the cessation of the program.

In conclusion, no significant increase in the NB mortality
rate was detected after the cessation of the national mass
screening program in Japan. However, continuous monitoring
is still needed to evaluate further this health policy decision.
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Cancer screening for cancer control and efficacy evaluation
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Abstract

One of the primary goals in the basic plan to promote cancer control program in June 2007 is 20 %
reduction in cancer mortality by 2015.  Cancer screening is one of the important methods to achieve
this goal. Cancer screening in this context is considered as "population-based” or "policy-based"
screening and should be separated from "individual-based" or "opportunistic” screening which is used
for reducing cancer mortality risk at individual level. In population-based screening, screening method
should be strictly limited to those which have sufficient scientific evidences in terms of mortality reduc-
tion and those which can be judged that the level of benefits exceeds the level of harms for majority of

the target people.

Cancer screening guidelines, which provide the information for the screening efficacy, should be
developed by the standardized procedure with objective judgment criteria. In order to do this, it is also
important to provide high-quality evidences for the screening efficacy, hopefully using randomized con-
trolled trial, which is global standard method for screening evaluation study. On the other hand, obser-
vational studies may be appropriate in some situations, such as when the screening method has been

already widespread.

Keywords: cancer screening, cancer control, guideline
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Randomized Trial of High-Dose Interferon-a-2b
Combined With Ribavirin in Patients With Chronic
Hepatitis C: Correlation Between Amino Acid
Substitutions in the Core/NS5A Region and
Virological Response to Interferon Therapy

Nami Mori; Michio Imamura, Yoshiiku Kawakami, Hiromi Saneto, Tomokazu Kawaoka,
Shintaro Takaki, Hiroshi Aikata, Shoichi Takahashi, Kazuaki Chayama,* and Hiroshima Liver
Study Group

Department of Medicine and Molecular Science, Division of Frontier Medical Science, Programs for Biomedical
Research, Graduate School of Biomedical Sciences, Hiroshima University, Minami-ku, Hiroshima, Japan

The aim of this study was to compare the efficacy
of high-dose interferon (IFN)-a-2b with standard
dose of IFN-a-2b in combination with ribavirin
(RBV) for patients with chronic hepatitis C virus
(HCV) infection, and to investigate the predictive
factors associated with virological response. Two
hundred Japanese patients with high HCV viral
load (>100 KlU/ml) were randomized to 6 or
10 mega units (MU) of 24-week IFN-o-2b with
RBV. Predictive factors were investigated; includ-
ing pretreatment amino acid (aa) sequences of
the core region and the IFN-sensitive determining
region (ISDR). The sustained virological response
rate was not different in the two groups (24% vs.
30%) but the incidence of depression was sig-
nificantly higher in the 10 MU group than 6 MU
group (7% vs. 0%, P=0.02). Younger age (<60)
and HCV genotype (2a/b) were significant pre-
dictors of sustained virological response. In
patients infected with genotype 1b, substitutions
of core aa 70 and/or 91 were predictive for non-
virological response (P<0.001), and substitu-
tions in the ISDR was observed frequently in
virological responders: Early viral kinetics study
showed that serum HCV core antigen decreased
more slowly in both patients with aa 70.and/or 91
substitutions in the core and with absence of
substitutions in the ISDR. In conclusion, the use
of a higher dose of IFN-0~2b in combination with
RBV did not improve virological response but
resulted  in higher 'incidence  of ‘depression.
Amino acid substitutions in the core and ISDR
are predictive ‘of virological response to the
therapy in patients with genotype 1b and high
viral-load. J. Med. Virol. 81:640-649, 2009.
© 2009 Wiley-Liss; Inc.

© 2009 WILEY-LISS, INC.
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INTRODUCTION

Chronic hepatitis C virus (HCV) infection is the
leading cause of cirrhosis, liver failure,; and hepatocel-
lular carcinoma [Kiyosawa et al., 1990; Niederau et al.,
1998]. Interferon (IFN) is an essential component of
therapy for patients with chronic HCV infection. The
most effective - therapy available - at . present: is the
combination : therapy -of pegylated : (PEG)-IFN ' and
ribavirin (RBV) [Manns et al.; 2001; Fried et al., 2002;
Hoofnagle et al.; . 2003]. Among HCV genotypes, geno-
type 1b is the most resistant genotype to IFN therapy
[Fried. et 'al.; 2002]. The limitation. of use of the
combination therapy for HCV infection with genotype
1b is due to the low response rate during therapy and
high relapserate after the therapy [McHutchison et al.,
1998]. Several studies have evaluated the. potential
benefits of a larger dose of IFN with: varying results
[Lindsay et al.; 1996; Fried et al.; 2000; Ferenci et al.,
2001; Hadziyannis et al.; 2001; Di Marco et al.; 2002;
Brouwer et al.; 2004]. Although treatment has been
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