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percentage change between the period-specific parameters
estimated by the full model and the model excluding stage. The
approach was applied for the ‘cure’ Weibull parameters. All
statistical analyses were performed using the standard statistical
package Stata [14]:

3. Results

Table 1 shows the main characteristics of the study subjects.
Proportion of men slightly increased since 1975, to represent more

Table 2

than two third of the patients in 1996-2000. The patients also were
diagnosed at older ages in the most recent periods while the
distribution of stage at diagnosis shifted dramatically to earlier
stage.

‘Cure’ fraction increased in absolute term by more than 20%
since 1975 for all age groups, overall from 34% to 56% in men, from
27% to 50% in women (Table 2), with a constant, clear advantage for
men. By contrast, no such improvement was observed for the
median survival time for ‘uncured’, stabilised around 8 months for
25 years. In 1996-2000, around 65% of less than 60 year-old men

Trends in ‘cure’ fraction (%) and median survival time for ‘uncured’ patients (month), stomach cancer, Osaka (Japan), 1975-2000.

Men

Women

‘Cure’ fraction (%)

Median survival time for
‘uncured’ patients (month)

Median survival time for
‘uncured’ patients (month)

‘Cure’ fraction (%)

95% Cl 95% Cl 95% Cl 95% Cl

Total

Period of diagnosis
1975-1980 34.0 32.7 353 7.5 7.2 7.8 27.2 25.8 28.7 7.5 7.2 7.9
1981-1985 43.0 41.8 443 8.3 7.9 8.7 385 36.9 40.1 8.5 8.1 9.0
1986-1990 49.1 479 50.3 8.9 8.5 9.2 45.2 43.6 46.8 10.0 9.5 10.6
1991-1995 52.6 51.4 53.9 8.4 8.1 8.8 484 46.8 50.0 7.9 7.4 8.3
1996-2000 55.9 54.7 57.0 8.4 8.1 8.8 49.7 48.0 51.3 7.6 7.2 8.0

By age

15-39 years old

Period of diagnosis
1975-1980 40.4 37.7 432 9.2 8.3 10.2 273 25.0 29.7 9.2 8.4 10.0
1981-1985 50.1 473 53.0 103 9.3 114 39.2 36.5 42.0 10.6 9.7 11.6
1986-1990 56.2 53.4 59.1 111 10.0 12.3 46.5 43.6 49.4 12.6 11.6 13.8
1991-1995 60.5 57.7 63.3 10.9 9.8 12.1 50.2 47.2 53.2 104 9.5 11.4
1996-2000 64.5 61.8 67.2 10.6 9.6 11.7 52.6 495 55.6 10.0 9.1 11.0

40-59 years old

Period of diagnosis
1975-1980 40.2 38.7 41.8 9.0 8.6 9.5 31.8 30.0 336 9.0 8.5 9.6
1981-1985 49.9 48.4 51.4 10.1 9.6 10.6 444 42.5 46.3 104 9.8 11.0
1986-1990 56.0 54.6 57.4 10.8 103 114 51.9 50.0 53.7 123 116 131
1991-1995 60.3 58.9 61.6 10.6 10.1 11.2 55.6 53.7 57.4 102 9.5 10.9
1996-2000 64.3 63.0 65.6 10.4 9.9 10.9 57.9 56.0 59.8 9.8 9.2 10.5

60-74 years old

Period of diagnosis
1975-1980 31.5 302 329 7.4 7.0 7.7 27.6 259 29.3 7.5 7.1 8.0
1981-1985 40.6 391 42.0 83 7.9 8.7 395 37.7 414 8.7 8.2 9.2
1986-1990 46.6 45.2 48.0 8.9 8.5 9.3 46.8 44.9 48.7 103 9.7 11.0
1991-1995 51.0 49.6 52.4 8.7 8.3 9.1 50.6 48.7 52.5 85 8.0 9.1
1996-2000 55.3 54.0 56.6 8.6 8.2 9.0 52.9 51.0 54.8 8.3 7.8 8.8

75-99 years old

Period of diagnosis
1975-1980 20.7 19.3 22.2 4.7 4.4 5.0 16.5 15.1 18.0 4.4 4.2 4.8
1981-1985 27.9 26.3 29.6 5.4 5.0 5.7 253 23.5 272 5.1 4.8 5.5
1986-1990 331 313 34.9 5.8 5.5 6.2 313 29.3 334 6.2 5.8 6.6
1991-1995 371 353 39.0 5.6 5.2 5.9 34.6 32.6 36.7 5.1 4.8 5.5
1996-2000 41.2 393 43.1 58 5.4 6.1 36.8 34.7 39.0 5.0 4.7 5.4

By stage

Localised

Period of diagnosis
1975-1980 80.6 78.7 82.3 14.8 12.6 173 74.1 714 76.6 12.6 10.8 14.6
1981-1985 86.0 84.5 87.3 16.6 14.2 19.4 85.0 83.3 86.6 14.8 12.8 17.2
1986-1990 87.4 86.1 88.6 17.1 14.7 19.9 86.5 85.0 87.9 171 14.8 19.8
1991-1995 87.4 86.2 88.6 16.6 14.2 19.5 86.2 84.7 87.6 134 115 15.5
1996-2000 89.5 88.5 90.4 16.7 14.4 19.3 87.5 86.0 88.8 13.0 113 15.1

Regional

Period of diagnosis
1975-1980 204 19.0 219 10.1 9.7 10.6 15.9 14.5 17.5 10.1 9.6 10.7
1981-1985 27.5 26.0 29.1 113 10.8 11.8 274 25.5 294 11.7 11.1 12.3
1986-1990 300 284 31.7 11.7 113 12.2 29.9 27.8 32.0 13.2 12.6 13.9
1991-1995 30.1 284 31.8 113 10.9 11.8 293 273 31.5 10.7 10.2 113
1996-2000 345 32.8 36.2 11.6 11.1 12.0 316 294 339 10.6 10.0 11.2

Distant

Period of diagnosis
1975-1980 14 1.1 1.7 4.5 4.3 4.7 1.0 0.8 13 4.6 4.3 4.8
1981-1985 2.0 1.7 2.4 52 4.9 5.4 1.9 1.5 25 53 5.0 5.6
1986-1990 2.3 1.9 2.7 5.5 53 5.8 2.2 1.7 28 6.2 5.8 6.5
1991-1995 23 1.9 2.7 52 5.0 5.5 2.1 1.7 2.7 5.0 4.7 53
1996-2000 2.8 23 33 5.6 5.4 5.8 24 1.8 3.0 5.0 4.7 53
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Table 3
Effect of age and stage at diagnosis on trends in ‘cure’ fraction since 1975-80,
stomach cancer, Osaka (Japan).

Period of diagnosis Age Stage
Men 1975-1980 - -
1981-1985 -3% -3%
1986-1990 —4% 19%
1991-1995 ~12% 39%
1996-2000 ~13% 19%
Women 1975-1980 - -
1981-1985 -1% ~22%
1986-1990 -5% ~2%
1991-1995 -10% 13%
1996-2000 ~13% 5%

and 55% less than 74 year-old women patients, respectively, were
predicted to be ‘cured’. ‘Cure fraction’ then decreased for older
groups of patients. Almost 90% and 35% of the patients diagnosed in
1996-2000 with a localised or regional tumour, respectively, were
predicted to be ‘cured’. Most of the improvement in ‘cure’ fraction for
localised tumours was observed in the early eighties while, for
regional tumours, ‘cure’ fraction rose steadily over the entire period.
Mean survival time for ‘uncured’ patients hardly changed for both
tumour stage categories (shorter than 18 or 12 months, respective-
ly). For distant tumours, ‘cure’ fraction remained lower than 3%
while the median survival time for the vast majority of ‘uncured’
patients was still shorter than six months.

The proportions of increase in ‘cure’ fraction explained
respectively by changes in age and tumour stage distributions
were estimated by a multivariable modelling approach (Tabie 3).
Results for median survival time for ‘uncured’ patients are not
presented since it barely moved, age had little impact for both
sexes, but, as stomach cancer population aged, improvement in
‘cure’ fraction was under-estimated by up to 13%. Stage adjustment
explained up to about 40% of the increased ‘cure’ fraction in men,
but little in women.

4. Discussion

To our knowledge, this is the first report of long-term trends in
‘cure’ from stomach cancer using population-based cancer registry
data in Japan. Furthermore, the use of multiple imputation
approach for handling missing data enabled us to investigate
the role of tumour stage on the ‘cure’ parameters trends. About 56%
of men and 50% of women diagnosed with stomach cancer in
1996~2000 were estimated ‘cured’ in Osaka Prefecture, Japan,
corresponding to a 22% overall absolute increase in ‘cure’ fraction
in two decades. On the other hand, the median survival time for
‘uncured’ patients hardly changed at around 8 months. This
dramatic increase in ‘cure’ fraction is quite remarkable considering
the ageing stomach cancer patients, their mean age at diagnosis
going from 60 years in 1975-80 to 65 years in 1996-2000, and the
lower survival among the elderly. After adjusting for age and
accounting for differences in background mortality by age, up to
13% of the increase in ‘cure’ fraction was hidden by this ageing.
Such improvement could however be the sole result of stage
shifting. Both widespread screening and dedicated early detection
increased the proportion of localised tumours from 27% to 47%,
with a similar inverse shift in the proportion of regional tumours
and an unchanged proportion of distant tumours (Table 1). As a
consequence, increasing proportion of so-called over-diagnosed
cases (i.e. cases whose cancer is unlikely to be clinically
symptomatic and lethal during their lifetime), as reported for
prostate and breast cancers [15,16], could explain the rise on ‘cure’
fraction. However, the participation rate to stomach cancer
screening has remained around 20% of the eligible population in
Japanor in Osaka during the study period [17,18]. Furthermore, the

(non age-adjusted) ‘cure’ fraction moderately increased for
localised tumours. Intensification of any over-diagnosis phenom-
enon seems therefore unlikely.

Although role of early diagnosis is unquestionable, stage
distribution shifting however never explained more than 40% in
men and 13% in women of the overall increase in ‘cure’ fraction, i.e.
most of this increase remains unexplained. Improvement in the
management of the patients, with more accurate staging and then
more adequate treatment, may have played an important role.
Proportion of curative resection among patients rose from 60% in
the late 1970s to up to 80% in the late 1990s. Diagnostic procedures
also changed dramatically, use of endoscope increasing from 56%
to 90% through the study period. Most of the ‘cure’ fraction
improvement occurred during the eighties, in particular among the
women. Although D2 dissection has been operated as a standard
surgery for the advanced stomach cancer cases in Japan, its role on
increase in ‘cure’ fraction could not be evaluated because of lack of
detailed individual clinical data. The none-improvement in median
survival time for ‘uncured’ patients is reasonable given the absence
of randomised study which has demonstrated any survival benefit
of chemotherapy or radiotherapy during study period. Similarly,
the constantly poor prognosis of metastatic stage patients can be
explained by the lack of new effective treatment.

In the late nineties, proportions of the patients ‘cured’ from
stomach cancer were below 30% both in European countries [8]
and in the US [9], compared to 50% or more in both sexes in Osaka.
In Osaka, around 40% of the stomach cancer patients were
diagnosed with localised tumours and around 20% with distant
metastatic tumours since the mid eighties (see Table 1). The
comparable figures were 20% in Slovenia and the USA for localised
tumours [19] and between 20 and 24% in Netherlands (Stage [) [20]
and 13 and 20% in some European countries (T1/T3, NO, M0O) [21].
That advantage found in Japan over Western countries could be
due to higher proportions in young patients and in non-cardia
tumours, both factors of good prognosis [22]. However, Japan has
also witnessed the worldwide decrease in stomach cancer
incidence observed for decades, a decrease which involves mostly
the non-cardia tumours [23]. Such trends could not be examined
directly on our data because of non-specific sub-site for more than
60% of the records. However, according to the results from cancer
registry in Hiroshima city, which systematically collect subsite
data, incidence in non-cardia tumours (C16.0: upper stomach
cancer) started to decrease during the 80s in Japan [24].

It has also been suggested differences in pathological definition
of stomach tumours with some tumours not considered as invasive
by European pathologists [25]. Interpretation of these results was
controversial [26,27] and discrepancies could result from under-
diagnosed tumours in Europe rather than over-diagnosed in Japan
[28]. There is also evidence that early gastric tumours progressed
to advanced cancers and to death from gastric cancer in a long
natural history [29].

The advantage of men in proportion ‘cured’ was consistent with
a previous study about sex difference in five-year relative survival
[30], but contrasted with pattern found in Europe [31]. In Japan,
men are likely to be diagnosed earlier, because of more
opportunistic screening than women within their workplace.
The effect of age and stage on the trends in ‘cure’ fractions were
similar with previously estimated trends in five-year relative
survival in Osaka, Japan [2].

Patients with missing information on tumour stage were more
likely old and diagnosed in the late seventies, and they had slightly
lower survival than the comparable subjects. On average, the
distribution of imputed stage was skewed to more advanced stages
(Table 1). Analysis based on complete cases tended to provide 0.1~
3.9% higher ‘cure’ fractions and 0.1-1.0% larger increase in ‘cure’
over time than when based on completed cases. However, both the
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overall picture of the results and their interpretation remain
unchanged. Further investigations were limited by the paucity of
clinical information of good quality available in the population-
based cancer registry data over the whole study period. Using
multivariable ‘cure’ model enabled us to estimate the respective
role of age and stage at diagnosis on trends in ‘cure’ parameters. In
addition, by contrast to five-year survival, the estimation of ‘cure’
fraction is not affected by lead-time bias.

In conclusion, despite ageing of the patients and decreasing
incidence in non-cardia tumours, ‘cure’ fraction dramatically rose
since 1975-80 and reached 56% and 50% among men and women,
respectively, in 1996-2000. Improved management of the stomach
cancer patients is likely to explain most of this enhancement, with
earlier diagnosis due to screening organised and provided by local
government and workplace, more accurate staging and appropri-
ate treatment, more radical surgical procedures, and at least part of
the persisting survival advantage seen in Japan over Western
countries. Such results, from a leading country for the management
of stomach cancer, could help improving stomach cancer control
policy first in the regions with high or intermediate levels of
stomach cancer incidence, but also in those with low incidence.
Nevertheless, almost half of the patients remained ‘uncured’, most
of them dying within less than a year after diagnosis, a parameter
unchanged for 25 years. Collecting more detailed population-
based clinical data on diagnosis and treatment should be
prioritised, using linkage with clinical database.
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We analyzed the trends in the age-standardized incidence rates of 10 460 cases of primary
intracranial tumors diagnosed during 1975 and 2004, Osaka, Japan using the Joinpoint
regression analysis. During the period 1975-2004, the age-standardized incidence rates of
total intracranial tumors increased until 1987 at 3.1% per year and then decreased signifi-
cantly at —~1.8% per year. The time trends were different according to the age groups. In the
age group 0~19, the rate did not exhibit substantial increase or decrease. In the age group
20-74, the rates increased significantly until 1988 and then leveled off until 1999 and finally
decreased. Whereas in the age group 75 and over, the rates increased drastically until 1984
and then leveled off. During the recent 10 year period 1995-2004, the age-standardized inci-

dence rates of meningioma decreased significantly, but those of glioblastoma did not.

Key words: brain tumor — trends in incidence — population-based cancer registry

INTRODUCTION

Intracranial tumors are not common in adult, although they
have drawn wide attention because of the fear inspired by
their organ and the accompanying generally poor prognosis.
In children, it is the second most common malignancy (1),
next to leukemia.

A number of reports (2—9) from North America and
Europe indicated that the increasing trends in incidence rates
were confined from the late 1970s to mid-1980s, coinciding
with the introduction and widespread use of improved diag-
nostic methods. For recent time trends in the incidence,
some papers reported continuous increasing (2), whereas
others reported leveling off or decreasing (3—6).

We described trends in the incidence of intracranial
tumors in Osaka, Japan using Osaka Cancer Registry’s
(OCR) data and examined the effect of wide spread use of
computed tomography (CT) on these incidence rates and
how they are progressing now. This study was done for all
intracranial tumors, regardless of their behavior, since
several intracranial tumors may have both benign and

malignant subtype entities, or progress from benign to
malignant.

PATIENTS AND METHODS

We used data from the OCR, which is a population-based
cancer registry started in 1962 that covers Osaka prefecture,
with a population of 8.8 millions (2005 census). From the
OCR database, we identified 10 465 newly reported cases of
intracranial tumor (ICD Tenth Revision), meninges (C70.0-
C70.9), brain (C71.0—C71.9), spinal cord, cranial nerves and
other parts of the central nervous system (CNS) (C72.0—
C72.9), as well as pituitary gland, craniopharyngeal duct and
pineal gland (C75.1-C75.3) diagnosed from 1975 to 2004.
Five cases were excluded from the analysis because of
uncertain age at diagnosis. Incidence rates were age-adjusted
with the World Standard Population. Histological group was
categorized based on WHO Classification of Tumors of the
Nervous System, Lyon, 2000 (10), although it was partly
modified.

© The Author (2011). Published by Oxford University Press. All rights reserved
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The histology was subcategorized as follows, with corre-
sponding ICD-O (Third Edition) four-digit histology cords;
Glioblastoma (9440—9442), Astrocytoma, total excluding
glioblastoma (9384, 9400, 9401, 9410, 9411, 9420, 9421,
9424), Oligodendroglioma (9450, 9451), Ependymoma, total
(9383, 9391-9394), Glioma NOS (9380), Embryonal tumors
(94709474, 9490, 95009501, 9508), Nerve sheath (9540—
9560, 9571), Meningioma (9530—9534, 9537—-9539), Germ
cell tumors (9064, 9070-9071, 9080, 9084—9085, 9100),
Craniopharyngioma (9350), Pituitary (8140-8323),
Unspecified (8000—8001) and Others. Of the tumors, 74.6%
were classified as malignant (ICD-O, behavior codes: 3),
while 21.3% were benign (behavior codes: 0), and the rest
were uncertain (behavior codes: 1).

Joinpoint regression analysis software (version 3.3.1) was
obtained from the web site of the Statistical Research
Applications Branch of the National Cancer Institute, USA
(11,12). We set the number of joints in each cancer trend to
a minimum of 0 and maximum of 3 to find best fit model
using permission test method and assumed constant variance
and uncorrelated errors in the calculation. The independent
variable was time, expressed as year of tumor diagnosis and
coded as a continuous variable. Predictors were analyzed by
age and histological group. Age group was coded as a categ-
orical variable for the broad age groups of 0—19 years old
(children and adolescents), 20—74 years old (adults) and
75 years old or more (the elderly).

To compare recent time trends according to age and histo-
logical subgroup, an average annual percent change (AAPC)
with a 95% confidence interval (CI) was calculated by fitting

a linear term on the logarithmic scale to the trend in the
age-standardized rates. An annual percent change (APC) was
used to describe trends in the cancer incidence, and join-
points were estimated where trends in the incidence changed
significantly over the period.

RESULTS

The final data set included 10 460 (male 5183; female 5277)
primary intracranial tumors diagnosed from 1975 to 2004
(1272 cases in 1975—1979, 1462 in 1980—1984, 1966 in
19851989, 1780 in 19901994, 2069 in 1995-1999 and
1911 in 2000—2004).

In Table 1, the histological classifications of primary intra-
cranial tumors diagnosed in Osaka from 1995 to 2004 are
illustrated according to sex and age at diagnosis. Proportion
of unspecified histology was 40%. In the elderly 70% of the
tumors were unspecified neoplasms. When histological
unspecified neoplasm and pituitary tumors were excluded,
most (33%) were glioblastoma and 24% were meningioma
and 13% were astrocytoma. Embryonal and germ cell
tumors occurred mainly in children and adolescents. Large
sex difference in the incidence was observed for meningioma
(sex ratio 3.0) and germ cell tumors (sex ratio 0.3).

The results of Joinpoint regression analysis for trends of
all primary intracranial tumors from 1975 to 2004 are pre-
sented in Fig. 1 and Table 2 according to age groups and
tumor characteristics. In all intracranial tumors, a joinpoint
was estimated at 1987. The incidence rates increased

Table 1. Histological classification of primary intracranial tumors diagnosed in Osaka, 1995-2004

Histology Total Male Ratio Age at diagnosis (1)

n a (%) b (%) n FM 0--19, 1 (%) 20—74, n (%) 75<, n (%)
Glioblastoma 713 18 33 388 0.8 19 (5) 590 (22) 104 (11)
Astrocytoma, total 287 7 13 155 0.9 48 (12) 224 (8) 15(2)
Oligodendroglioma, total 30 1 1 17 0.8 1(0) 28 (1) 1(0)
Ependimoma, total 46 1 2 24 0.9 25 (6) 20 (D 1(0)
Embryonal tumor 51 1 2 30 0.7 42(11) 7(0) 2(0)
Glioma, NOS 159 4 7 88 0.8 4211 91 (3) 26 (3)
Nerve sheath 114 3 5 46 1.5 7(2) 101 (4) 6 (1)
Meningioma 513 13 24 127 3.0 11 (3) 409 (15) 93 (10)
Germ cell tumors 77 2 4 58 0.3 52(13) 24(1) 1(0)
Craniopharingioma 57 1 3 25 1.3 18 (5) 36(1) 3(0)
Others 111 3 5 65 0.7 29(7) 69 (3) 13 (1)
Pituitary 249 6 100 1.5 12 (3) 221 (8) 16 (2)
Neoplasm, unspecified 1,573 40 747 1.1 85 (22) 845 (32) 643 (70)
Total 3,980 100 1,870 1.1 391 (100) 2665 (100) 924 (100)

a (%), % of all intracranial tumors; b (%), % of all intracranial tumors exclude neoplasm, unspecified and pituitary.
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significantly until 1987 then decreased significantly (from
3.1to —1.8% per year). In the 019 age group, the inci-
dence rates did not exhibit substantial increase or decrease.
In the 2074 age group, joinpoints were estimated at 1988,
1993 and 1999: the incidence rate increased significantly
until 1988 at 2.9% per year, decreased until 1993 at —5.7%
per year, then increased again until 1999 at 3.0% per year,
although the estimated APC from 1988 to 1999 was not stat-
istically significant and finally decreased significantly at
—10.4%. In those 75 years or older, a joinpoint was

(per 100000}

100+
£ 75—
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it = & & &
% A, N T " Y A 4 £ A & *
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Figure 1. Trends in the age-standardized incidence rates by age groups.
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estimated at 1984: the incidence rate increased significantly
at 28.7% per year from 1975 to 1984, and then leveled off.

In the most recent decade from 1995 to 2004, the
age-standardized incidence rates of all intracranial tumors
decreased significantly by —1.8% per year (95% CI —2.6,
—0.9). The rate of meningioma also decreased (AAPC
=2.9%, 95% CI —5.1, —0.5), but the rates of glioblastoma
was not observed substantially decreasing tendency (AAPC
—1.3%, 95% CI —2.8, 0.2).

DISCUSSION

The time trends were different according to age group as
showed Fig. 1. In the age group 0—19, the rate did not
exhibit substantial increase or decrease. In the age group
2074, the rates increased significantly until 1988 and then
leveled off until 1999 and finally decreased. Although in the
age group 75 and over, the rates increased drastically until
1984 and then leveled off.

A large part of the increase in the incidence until the
mid-1980s seemed to be due to an improvement in diag-
nostics. CT for head was used for the first time in a uni-
versity hospital in Tokyo, 1975 (13) and soon came to be
used in a lot of hospitals. According to the reports every
3 year from Health and Welfare Statistics, the number of
CT increased 107 in 1978, 138 in 1981, 254 in 1984, 372
in 1987 and 511 in 1990 in Osaka (14). This improvement
in diagnostics especially had a large influence on the
elderly. Some reports (3,7,8) showed the incidence of
intracranial tumor increased steeply until the mid-1980s in
elderly people. Helseth et al. (9) reported that the increase
is due to changing attitudes to investigation of elderly
people and Asplund et al. (15) showed the frequency CT
scanning in elderly has increased.

Table 2. Trends in the incidence rates of primary intracranial tumors in Osaka, 1975--2004, Joinpoint regression analysis

Age/ Behavior Number of cases Joinpoint Estimate Segment Lower endpoint Upper endpoint APC (%) Lower CI Upper CI
All tumors 10 460 1 1987 1 1975 1987 3.1° 1.5 4.7
2 1987 2004 —1.8 -2.6 -0.9
0-19 1584 0 1975 2004 -0.2 -0.9 0.6
20-74 7207 1 1988 1 1975 1988 2.9¢ 1.5 42
2 1993 2 1988 1993 ~5.7 -12.8 2.0
3 1999 3 1993 1999 3.0 =26 8.8
4 1999 2004 ~10.4° -152 ~53
75— 1669 1 1984 1 1975 1984 28.7° 19.8 384
2 1984 2004 0.3 -1.8 2.5
Malignant 7807 1 1986 1 1975 1986 3.5° 1.8 5.3
2 1986 2004 —1.4% =22 ~0.6

APC, Annual percent change.
“APC is significantly different from zero.
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294 Trends in the incidence of brain tumors

We found that the age-standardized incidence rates of all
intracranial tumors decreased significantly by —1.8% per
year during most recent decade (1995—2004). On the basis
of the SEER, Legler et al. (3) and Deorah et al. (4) reported
the incidence rates for total brain cancer have leveled off or
decreased. Johannesen et al. (5) also reported a trend of
leveling off in incidence using data from the Norwegian
Cancer Registry from 1970 to 1999. Contrary to those
reports Hoffman et al. (2) showed that the overall incidence
rates for all brain/CNS tumors were modestly increasing
using data compiled by the Central Brain Tumor Registry of
the United States from six population-based state cancer
registries from 1985 to 1999. It is necessary to clarify why
these differences in the recent trend in the incidence were
observed.

Before accepting the results, several limitations of this
study should be considered. First, negative trends might be
due to reporting delays from hospitals. AAPC was —1.7%
in 1993-2002 whereas it was —1.8% in 1995--2004.
Thus, effect of the reporting delay seemed to be small in
our study. Secondary, our study was done for all intracra-
nial tumors, regardless of their behavior. It is more likely
there were the tumors diagnosed benign not to report.
Proportion of benign tumor was around 20% during the
study period. The percentage of cases registered by death
certification only, which is often regarded as an index for
the completeness, for brain and CNS (C70-C72), were 6%
for male and 9% for female in 1988—1992 (16), 16% for
male and 23% for female in 1993—1997 (17) and 7% for
male and 11% for female in 1998—2002 (18) in Osaka.
We consider that the change in the completeness influ-
enced the trends, but it is unlikely to explain the observed
trends by this factor.

In sum, the age-adjusted incidence rates of intracranial
tumor in Osaka increased until the mid-1980s, especially
among the elderly, with the improvement and the wide
spread use of diagnostic procedures such as CT, and then
recently decreased. Despite some possible limitations, this
analysis contributed important information to the debate over
trends in the intracranial tumor incidence rate.
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WISC-II & DN-CAS IZ BT 2 ANZEE & PedsQL O RITFE 7ITRT.
51K, WISC-II THFEMIQ & B IQ 1) #BeaBs

WA EZE (p<0.05) D LNBEIT, Bk PedsQL AR EOFIHIE, AN E
RGBT 37.5%, MRME - JERRATEE33.3% T  TEMEBEE742+14 1, 16 - JFRY
»ol:. DN-CAS ® PASS REEMITHE® (p  BEOL 3+7.3, RIS R0 E i IR gd it
<0.05) 2RBOLNBEIE, HHMBERAEE  79.5+11.8, e - RS 24131 T
100.0% (€@ 9 5 p<0.011287.5%), K&  Hor. THSDOFEIILT, Kobayashi 5
W IR HE100.0% (209 £p<0.011d  OWFRICHE T2 8~18 DO FH+1SD o i

100%) Tdh -7z, NIZEE N7,
1) HREXRSEOITHEHE 2) SIRERHEEEE - JEBRHBOLS

WISC-TI & DN-CAS OMAFE ;1 T Hlg TGO - JEIR R L ) AL
SNERTBER6ITRY. ICBESNZ  BOEHEE, BCEMREICBIT 28618 H
fTaE)E TIEETEZ ) 2L v ) BE ZWE 4 (p=0.01) &, TRREHEOHHE (p=0.04),
DEpEELE], THMEOMESE LASBME & (p=0.04), ¥4 (p=0.04), Bk O#
o], TREETICLLE] 2EThoTz, B REMR I B 2 TR RES SO (pr
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% 3 DN-CAS DiffR

SREREER N T vy SRR [ R AL AR AR T HEEEEER HERALTAZ M1 1T

RER BiE AR E - EE R - EE EARE - BE = - BiRE BHE -

FRETRE FEMRGTRE PR AR JERR AT HE it g JEER AT it g FEIRATRE TRATHE FEERETHRE
120~ 2 (33.3) 1 (12.5) 2 (33.3) 1 (12.5 1 (16.7) 1 (16.7) 1 (12.5)  1(16.7)
110~119 2 (25.00 2 (33.3) 1 (12.5) 2 (25.0) 2 (33.3) 2 (25.0)
90~109 7 (87.5) 3 (50.0) 3 (37.5) 2 (33.3) 3 (37.5) 3 (50.0) 5 (62.5) 3 (50.0) 2 (25.00 3 (50.0)
80~89 1 (125 1167 2 (25.0) 3 (37.5) 1 (16.7) 1 (12.5) 2 (25.00 1 (16.7)
70~79 1 (16.7) 1 (12.5) 1 (16.7)

EPIIAE (%) &27RT

< B % 1E - HaEd)

H 94y 2102
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#4 WISC-II & DN-CAS |28\ 2 @i A & RE - IR o g

AR - JERRET R

HH R TR AT R T 1 U f #=
WISC-1I I EMRA 100.0+14.0 92.5+10.9 16.0 NS
Sanlk 100.0+11.4 95.0%10.1 17.0 NS
ek 98.9£16.5 91.5+12.3 20.0 NS
HHER Efias 101.1+12.7 94.8%12.5 17.5 NS
HERE 095.9%14.8 88.7+15.3 18.5 NS
EERE 103.0£7.8 97.5£5.0 12.5 NS
AL EE 53 107.6+20.8 113.0%12.2 20.5 NS
DN-CAS SRR 99.5+5.7 107.3£15.6 15.0 NS
PASS RE A= 104.0+16.8 111.3£10.9 15.0 NS
b
[ B oL 99.4x10.9 95.0416.3 19.0 NS
TR 101.948.7 115.2%+14.6 10.5 NS
R AL PR 99.8+14.4 99.8+17.6 22.0 NS

FINE TP L FHERE U EId Mann-Whitney ® U#E NS : not significant

#5 WISC-M& DN-CASIZBI 5, AEAREANEERTEOEE

M IQ L EMEE IQ w3 HREEo= PASS REM D%
i g - B e - B BHE -
BR AT JEHR AT BRG B JERR BT HRSTHE JE B BB
(n=8) (n=6) (n=8) (n=6) (n=8) (n=6)
0.05= p<0.15 1 (12.5) 2 (25.0)
0.01= p<0.05 3 (37.5) 2 (33.3) 4 (37.5) 6 (100.0) 1 (12.5)
p<0.01 7 (87.5) 6 (100.0)

RPIAE (%) 2R
WISC-IIX IQ M oZEB L UBHEHM 0 &% K 5 B2 p<0.15, p<0.05% DN-CAS {2 PASS REM D% H2
B2 p<0.05, p<0.01 Z¥RA LTV 5.

F6 FAMEHTCHRES N ER27E) =0.03) THo/z (7).

178) AN (%) 3) WREBHLUFREOTIA > b
g;&gif;bﬂk W EENRVE 3 HOAMAR B & SRR IR E o EZICE L
% \ LR S g RN

RIRE OB & 1 L 2Y50E & 2 3 N !
AR RSN LR 3 DEHITE RV, [FEE)HR2TERIN
FIF BT 5 FTTWERPLEWEESTWE | L, fRiEE
WALV HREREDS T 3 FEMRE T TEBAMOTFOLHIIZTE L
PRRREHICIL B3 C _ 2 L T2 e L], T494 5 LT
ﬁ?@ﬁ%@mm\fwbhz‘%éﬁl’% 2 W, TEEZ AR L Tuze
B BT I 2 ) S AR B 2 = EnEpNnI.

4. ERHIFXREFTH & QOL F¥fi & D4HEE
N E R ORABERERTE & QOL %*T‘%@?FEI__
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£ 7 PedsQL OEMEBIGHE & KR - FFRHBF O PO LK

H CaHil R PR A R
HH B B - R B -
ST eIy g ) U BB EIgI g ] UfH
(n=98) (n=6) (n=8) (n=6)
WBERN 74.2+14. 1 91.3+7.3 5.0 79.5+11.8 87.2+13.1 16.0
TRREAR BiK 79.5%+9.1 91.1+11.8 8. 5% 76.8+13.3 89.6+14.5 12.0
BAE 66.91+22.6 90.0x8.7 8.0 82.5+£16.6 84.2+£13.7 23.5
4 74.4+23.0 96.7+4.7 9.0 73.1£17.1 93.3£8 7.0%
=% 76.3x7.4 87.5x13.1 12.5 85.6+7.7 81.7+22.7 19.5
SEREEE + E#RZE U {13 Mann-Whitney @ U % (+p<0.05)
%8 PedsQL THOLMN/FERIAA LB
axyh A& (4B)
H CLERAl R B
EBEIPMOFOLIICTERN 3
S5 RENPELSTRELZLBI LD D 3
BTITRTHELDIRELZILDVH S 3
B IEY - FE2BWRIT KD %RoTL S 3
SRENHITERIITTTCWAEIDTREVWEES>TnS 2
L WLEDTL BF0 5 2
T & ABER L BRAVE D 2 v 2
B4, BEAYEW 2
ERPLBDEFENTVIDTEBREVIE LA RV 2
HEEOWIZ, D25WERUTHRLRMPREIRZE A I VIO PDiEw 1
HOE AR 1
[EAEN], TEDHEW] LAELEDLNE 1
BREICEZDDEEF 1

PREEH FPMR

EFHIMLOFOLHIIZTELR Y
ERIZHNERK L B
4947 LRTn

ELAEEDPLR

EIEZ W, FAFRICLTWARWY
BHICOWTHED S
SRELEEYHZILN
DT~ TEZEMTLAE RN
ERERATOULBIIRARDORICED STV

<A NR—2R

HLWEELR Y RIZZZVOTTA MNRRENRET TTELY
Sy REVEEREVCETAEENLAEED
(M2 2R D hwve ] LHARSVHEIMEL L )ICECED
BEPLOPOEND ZENDREND S
F CEROT L R EE, ZVnO Y Rpabiwn
[Bw] EELPLENTII

Pk peed et e e el b= ed e DN QO WO D

(BEBEE)
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J%%%9K%?.ﬁﬁ&ﬁ%%%<mmna
PRENTzDE, O WISC-TI OB [1Ex
FLlEl & PedsQL HEFHIREDO TRRE 5
K1 (p=-0.55), @ WISC-Il »EFe¥ [1F%E
FLlE] & PedsQL HERMORED FARE [
Bl (p=—0.55), @ WISC-II ®EIEH [
Ml & PedsQL IREZ MR EOBEE A
(p=-0.56) THY, WTFLLEOHETH -
7=,

% =

PRSI RERTAN C I3 AR IR AR, I - 3E
MRESHE L D12, WISC-I D4 IQ & et 1Q,
Bin B, AEAE, DN-CAS @[ R L b
HER AL BWCHFH L oS4 % LE 2 s
(S, TP X D] B X0 ThhE
R L7228, AR S B A 7 R
DABIIEHTIHTREI28TH A, 207
AR, Sk AR S e Bk
2R U CHBEREZ 1T TETH 5.

WISC-IB L U'DN-CAS £ b I2#FDIQ %
REFEHL, PASS REEICHB W T s IR RE & 4%
MR - JFIREBEICA BRI SN o 72,
CHUS L D ARWIED LT T, &g HEHRR
W ORMED 16 Gy DUT, &S EBRE
0~10 4F TIE A RE A D15 5 I3 10K
FLZWIREMEA R E N2 L LAREISE G,
NEBEBD D% S ERMBVERETH L L0 b,
{LEAIRE DO EEH], BHBOBRF W15 THoE
fERE R BRI 7 SIS X AMENIfT - T8
5P S AR R E D A DK TH 5 72
W, FROBPUNIITFESLETH 5.

T7z, WISC-I o FREMIQ & B 1Q 1
DAL ADODORFBEM O, B XU DN-CAS
D4 DODPASS REMOEOKE TIX, Sk
=GR AR - FFREHORBNTIIE S
EVHERE L o7z, Lo L, MANTHS
A EAELZRTIEA WISC-II Tl A ZKE 15%
7213 5% CTEME RSO IQ F T 50. 0%,
IR T 62.5%, KR - FEREHHEO 1Q 1Y
T 33.3%, #EHEM T100%, DN-CAS T
jﬁﬁ*ﬁB%it@l%fﬁﬁ&%Kl%%&,

ELFIET B EDIRE NIz, — WIS Rl 2
BHREERE, TEdtoaia=r— 3
¥ T BB O RAERE DM >0 B9 12 3k o)
DNBBGHEAEL . 5o T, AR TR
VR RN A TR W A A T A
OPOREIZFIERITI LR, SBD5E
ERICEETRIITIENBE SN, BIEILHE
AL TR CHE-ERETA TATF—VD
ZALZ & o»F & L CHB MR EGT T4 72
WHESANF XLV IChBb I b EIExNS. %
BEOITHIK I AR E R B X ORI Ak E R
137 241281 % 6 o WISC-TI o #7112 ¢,
EHRAT IQ85 LU EATERD 85% % @, 20 )

EREMIQ LB IQ =N I5 UL LEH 2 1R
4L 0% R A EE2MEL, SHEHEIQ &)
EMEIQ Ol & 538 F oW S % e+
LRLEDNRH DL, LBRRTWABT . KFRIZBW
TWISC-I TR IQHMTENER 14405 b
64 (42.8%) #%, BHEEHHETIILT 2R 14
D)L 124 (85.7%) BEEERFL.
EHIZDN-CASIZBWTHWE L H12100%
PPASSREMBMICAELZZ R L LIIEH
WS B#REEZ D, T2, BEHHEREHC X
% FRAEREN DB L AR~ BAE RSB R 1T B
LIS TH 5720, &b BRI BE
AT LT EEDND 5.

FOAIPRRE AT 11, MBICBES LD
ERDRPEZ LN, EEEPIEYEE, &
BN 7% EOREFA R BB &R - JEmR
BIEEOMRE & b ICEIR SN2, AR B ST RS
DAITEVFIEIZ BT 2 51T 5E 13 TA R <
TERIFEENR & o IWEMEHIREE TS 555, AHF
RTBRESINATHIFES A B R TL D 5
NBEGER, BEOAL— LR EFRPRANED
MR aIa=sr—3 s v CALAOREES A
LB EBBEIND. 20720, 4134
Y F 2=\ K DATEIFE I S B AR TR
TOREES %2 BRI ET 2082 DH 5.

QOLIZBIL TiX, 22 L7 5 & HCE

BLOREETHARED (4] 0BV TER
EMSTEARE - JERETHE L D %ﬁ%b:f&‘mr
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%9 WISC-I o IQ ¥ L UBHEBOEESH, DN-CAS OFE#S A, PedsQL O HTAMIERE S & CRIEH IR EOR KO

WISC - 1IQ WISC - B DN-CAS

0t

£1Q EWEHIQ EERIQ SREM  mEREe EERE AEEE ShAE Tyv=vry REEELE S EER . LA

- ¢lg -

HCRHliRE
e —0.20 0.06 —0.29 0.10 —0.40 —0.47 0.04 0.21 0.14 0.01 0.13 0.16
Sk —0.05 0.22 —0.20 0.26 —0.30 —0.55% 0.07 0.17 0.03 0.03 —0.01 0.28
&I —0.32 —0.15 —-0.30 —0.10 —0.37 —0.37 —-0.06 0.40 0.31 0.07 0.38 0.22
H& —0.07 0.11 -0.17 0.14 -0.39 —0.23 0.14 0.25 0.13 0.02 —0.06 0.10
FR —0.17 0.12 —0.30 0.17 -0.39 —0.55% —0.13 —0.01 0.09 -0.13 —0.07 0.07
PREEFEFHER B
ey —0.20 0.16 —0.42 0.19 —-0.56* —0.30 —0.16 —0.08 0.18 —0.08 -0.12 0.09
B 0.05 0.33 -0.21 0.35 —-0.38 —0.31 0.10 0.12 0.12 0.03 -0.14 0.12
&IE —0.05 0.22 —0.21 0.24 —0.31 0.03 —0.10 0.08 0.39 —0.05 0.08 0.27
& -0.29 —0.03 —0.39 0.03 —0.49 —0.37 —0.15 0.07 0.15 0.05 —0.07 —0.03
A —0.19 0.12 —0.34 0.12 —-0.44 —0.21 —0.16 —0.27 0.14 —0.24 —0.14 0.01

4RSI Spearman DNERLAHBISREL (+ p<0.05)

&€ % 1€ - A}

H 92102 -
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Cognitive function and QOL in children after hematopoietic stem cell transplantation

By

Noriko Arai*' Toshihiro Kato*? Souichi Adachi*? Kanae Matsushima*'

From

*I'PhD Program, Human Health Sciences, Graduate School of Medicine, Kyoto University
*2 Human Health Science, Graduate School of Medicine, Kyoto University

The survival rate of childhood cancer has recently improved greatly. Therefore, treatments which
reduce late stage side effects have been selected. Cognitive dysfunction is one of these side effects.
The purpose of this study is to investigate the efficacy of occupational therapy on cognitive function
and Quality of Life (QOL) of children after hematopoietic stem cell transplantation for treatment of
hematological malignancy and aplastic anemia.

Participants in the study were fourteen children who received hematopoietic stem cell transplan-
tation. 4 boys and 10 girls, aged 6 to 16 years old were divided into a high irradiation (HI) group
and a low/non-irradiation (L/NI) group. The HI group was composed of § children who received
whole body irradiation (12-16Gy), and the L/NI group was composed of 6 children who received
the whole body irradiation (3Gy) and 4 who received no irradiation. The Wechsler Intelligence
Scale for Children-Third Edition (WISC-II) and The Das-Naglieri Cognitive Assessment System
(DN-CAS) were used to the investigation cognitive function, and QOL was investigated by The Pe-
diatric Quality of Life Inventory TM (PedsQL).

Regarding the of WISC-1I and total standard scores of the DN-CAS, there were no unusually low
scores in either group. However, about 30 percent of the children exhibited large individual differ-
ences of ability.

Regarding PedsQL, statistical analysis showed that scores of some items in the HI group were
lower than that of L/NI group.

There was little correlation among the scores of WISC-II, DN-CAS and PedsQL. Additional re-
search is needed on increased numbers of participants regarding the actual state of their QOL.

Key words: Childhood cancer, Hematopoietic stem cell transplantation, Late effects,

Cognitive function, QOL
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