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Obijective: To invesfigate prognosis and prognostic factors in patients with hypertrophic cardiomyopathy
(HCM) in Japan.

Design: A nationwide epidemiological study.

Setting: Hospitals selected randomly from among all hospitals in Japan.

Patients: Clinical and epidemiological information for 2155 patients with HCM were collected in 1999.
Main outcome measures: Patients were classified on the basis of baseline prognostic factors. Survival rates
up to 5 years were calculated by Cox’s proportional hazard model for 1605 patients.

Results: During the follow-up period, 241 deaths were recorded.. The crude 5-year survival rate for the entire
cohort was 86% (95% Cl 84 to 88), and annual mortality ranged from 2.2% to 3.0%. A higher cardiothoracic
ratio on chest x ray (HR 1.61; 95% Cl 1.26 to 2.05, with 1 SD {6.2%) increase), a lower left ventriculor
ejection fraction (HR 1.42; 95% Cl 1.20 to 1.69, with 1 SD (13%) decrease) and the presence of left bundle
branch block (HR 3.14; 95% Cl 1.28 to 7.71) were independently associated with a poorer prognosis,
whereas the presence of apical hypertrophy at baseline {HR 0.58; 95%Cl 0.36 to 0.92) predicted a better
chance of survival.

Conclusions: The nationwide survey of patients with hypertrophic cardiomyopathy yielded important
information on its prognosis and prognostic factors. These observations afford, for the first ime, @ measure of
risk stratification in patients with HCM in Japan.

mon cardiac disease that has been the subject of intense

investigation over the past few decades, especially in
Western populations.'” By contrast, few large-scale and
prospective studies have been conducted to examine the
prognosis and prognostic factors of HCM in the far-east Asian
populations. Asian patients may differ considerably from
Western patients in the pattern of hypertrophy distribution
and clinical manifestations.’ ¢ Because of marked heterogeneity
in clinical expression, it is necessary to identify the prognostic
factors and their association with death, within the broad
disease spectrum of HCM, to obtain a realistic clinical
perspective in the far-east Asians.

In 1999, the Japanese research committees on epidemiology
of intractable diseases undertook a nationwide epidemiological
survey of idiopathic cardiomyopathy in Japan to describe the
detailed clinicoepidemiological features for appropriate health
service planning. A detailed description of the clinicoepidemio-
logical features of patient characteristics have been presented
elsewhere.” The estimated total number of patients with HCM
was 21 900 (95% confidence interval (CI) 20 600 to 23 200),
with a crude prevalence rate of 17.3/100 000.* The purpose of
this study was to evaluate the 5-year survival rate according to
the presence and/or level of baseline prognostic factors from
this nationwide study on patients with HCM in Japan, and to
clarify factors that can predict the prognosis of this disease
independently and effectively.

I |ypertrophic cardiomyopathy (HCM) is a relatively com-

METHODS

The nationwide survey on cardiomyopathies, including HCM,
was designed to show the prevalence and clinical features of
HCM in Japan. Detailed methods have been described else-
where.”* The Japanese Research Committee on idiopathic
cardiomyopathies prepared classification criteria, which were

on the basis of the report of the World Health Organization/
International Society and Federation of Cardiology task force
on the definition and classification of cardiomyopathies.” '
HCM was characterised by disproportionate hypertrophy of
the left ventricle and occasionally also of the right ventricle,
which typically involves the septum more than the free wall,
but occasionally is concentric. Specific heart muscle disease,
defined as heart muscle disease of known aetiology or
associated with disorders of other systems, was excluded from
the survey. The hospitals included in each survey were
randomly selected by stratified sampling of all departments of
internal medicine, cardiovascular medicine and paediatrics
throughout Japan, identified in a directory of names, depart-
ment addresses and number of hospital beds obtained from the
Ministry of Health and Welfare in Japan.

Data acquisition

The survey investigated patients with HCM as either inpatients
or outpatients in the randomly selected departments in 1998.
Firstly, the questionnaire for the survey on the number of
patients with HCM was mailed directly to 2414 departments in
January 1999. Of those 2414 departments, 1409 (58.4%)
departments responded, reporting data on 7262 patients. The
second survey was performed to collect detailed clinical data.
From a total of 577 departments that reported one or more
patients with HCM in the first survey, 235 departments agreed
to participate in the second survey and detailed clinical data
were collected from a total of 2155 patients. Patients who died
before 1998 or those visiting a hospital for the first time after

Abbreviations: AF, atrial fibrillation; BMI, body mass index; HCM,
hypertrophic cardiomyopathy; VS, interventricular septum; LBBB, left
bundle branch block; LVEF, left ventricular ejection fraction; LV, left
ventricular; NYHA, New York Heart Association
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Figure 1 Kofﬁlon—Meier survival curve of 342 patients with hypertrophic
cardiomyopathy after first diagnosis in 1998.

1999 were excluded from this study as inappropriate cases, as
were patients whose data were reported from more than one
department (duplicate cases). The questionnaire requested
detailed clinicoepidemiological information for each patient,
including age, sex, symptoms and New York Heart Association
(NYHA) functional class. Data from a physical examination and
baseline laboratory measurements, including standard 12-lead
ECG, chest x ray and echocardiography (for measuring left
ventricular ejection fraction (LVEF), thickness of interventri-
cular septum (IVS), and left ventricular (LV) shape), were
available. LV hypertrophy by ECG was determined by left high
voltage (Minnesota code: 3-1 or 3-3). M mode echocardio-
graphic assessment for LVEF and two dimensional echocardio-
graphic assessment for maximum IVS thickness and LV shape
were conducted for nearly all patients. Apical hypertrophy was
defined as LV wall thickness confined to the most distal region
at the apex below the papillary muscle level. Data on blood tests
and cardiac catheterisation were only obtained for a small
portion of the subjects and, therefore, we did not include them
in our analysis.

Medication

Patients were generally given medical treatment as reported
previously from this study.” Medical treatment was directed
toward control of symptoms, arrhythmias, coexisting hyperten-
sion and prevention of embolisation.

Follow-up

Of 235 departments reporting 2155 patients, 182 departments
(reporting 1693 patients) agreed to participate in the 5-year
follow-up survey. Patients’ vital status was reported by doctors,
with vital status for 607 withdrawn cases obtained from the
residence-based register of the local government for each
patient. However, follow-up was not possible for 88 patients,
so these patients were excluded. Therefore, the 5-year follow-up
was completed for 1605 (74.5%) patients. With regard to
follow-up bias, we fouhd no significant difference for sex, age,
body mass index (BMI) and NYHA functional class, distribution
between those who participated and those who did not

www.heartinl.com
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participate in the follow-up. The ethical committees of the
Kanazawa Medical University and the Kyoto University
Graduate School of Medicine approved the study protocol.

Statistical analysis

Survival estimates were calculated using the Kaplan-Meier
method, and the 5-year survival probability was calculated for
the overall cohort. Patients were classified on the basis of
baseline prognostic factors. The significant differences in
survival rates among classifications were tested by the log rank
test for trends. Hazard ratios (HRs) according to baseline
characteristics were calculated by Cox’s proportional hazard
model, with 95% CI up to the longest follow-up time of
2190 days. The model includes variables with a p value <0.05
by the log rank test for the 5-year survival and some other
important variables. HRs for continuous variables were
reported for 1 SD change. The log minus log plotted against
survival time for each covariate did not show any deviation
from the proportionality assumption. The data were analysed
with SPSS V.12.0J. All reported significance levels are p<<0.05
(two tailed tests).

RESULTS
Of the 1605 patients identified at baseline, 241 (15%) died

-during the follow-up period. The probability of actuarial

survival was calculated from the time of the baseline survey

‘for 342 patients who were initially diagnosed in 1998 (fig 1).

The crude 5-year survival rate for those diagnosed in 1998 was
86% (95% CI 82 to 90). The crude 5-year survival rate for the
whole cohort was 86% (95% CI 84 to 88).

Table 1 shows the baseline characteristics of the patients. Of
the 1605 patients in the study, 30.3% were women and 57.1%
were aged >60 years. Most patients (94.5%) had experienced
none or only mild symptoms (NYHA function classes I or II} at
baseline.

Clinical, echocardiographic and standard 12-lead ECG vari-
ables were examined for an association with survival during the
follow-up period (table 1). Crude 5-year survival rates
significantly decreased with decreasing BMI, higher grade of
NYHA classification, presence of atrial fibrillation (AF) or
flutter, presence of left bundle branch block (LBBB), increasing
CTR, decreasing LVEF and decreasing number of hospital beds.
The presence of apical hypertrophy was associated with a better
survival rate. There was no significant difference in the crude
survival rate between men and women. Thickness of IVS,
family history of HCM, the presence or absence of hypertension,
and smoking and drinking habits were not associated with the
5-year survival rates.

Table 2 presents the results of proportional hazard analysis.
The model includes nine variables, which were statistically
significant in table 1 (age, BMI, diabetes mellitus, NYHA
classification, rhythm, LBBB, apical hypertrophy, CTR and
LVEF), and two other important variables (sex and IVS
thickness). The multivariate-adjusted HR for all-cause mortal-
ity was not significantly different between men and women.
The presence of LBBB was an independent predictor of death
(HR = 3.14), and the presence of apical hypertrophy, seen in
41.1% of study patients, resulted in a' better prognosis
(HR = 0.58). The multivariate-adjusted HR for death signifi-
cantly and independently increased with a 1 (6.2%) SD increase
of CTR, and with a 1 (13%) SD decrease of LVEF. The wald
statistic showed that these two factors had the strongest
relationship with prognosis of all the factors in the model. BMI
and 1VS thickness were not independently related to prognosis.
A backward elimination stepwise analysis to check if there is
confounding among the non-significant factors, did not find a
significant difference with the results in the original model.
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Table 1 Fwe-year survivel rotes for predlchve varlcbles in pahents with hypertrophnc o
cardiomyopathy in Japan © . . :
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484(367
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200 (15, 2) o

67 (5 9)
. 88(7.8) ¢

. 243 (21 5)
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. 292 (25 9)
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S 540 {36.5) +i: - )

<476 (321) . o " 0.85
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L2260 o 112 (7.6} 18 .. 083 ot 0255 .
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4-4.9 E : - 97 (6.4) . 14 0.85
v 599 . ' 312(20¢) . 35 - 089
10 o 283(187) 5 08l - 023

BMI, body mass index; CTR, cardiothoracic ratio; HCM, hypertrophic cardiomyopathy; IVS, interventriculor septum '
1B8B, left bundle branch block LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.
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Table 2 Multivariate- odwsted HRs of predictive variables .
" for all-cause mortdlity in pohents wnth hyperrrophlc
' cordlomyopcfhy
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B T 119(074%01.94) .05 1 0472
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of 5.8mm) - R I S I FT A
I.VEF {decrease of 13%) 1.42{1.2010 1.69) .716.4-  <0.001 -

BMI body mass mdex, CIR, curdnolhorocvc roho VS, mterventnculcr ;,1 i
“septum; LBBB, left bundle branch block; LVEF, left venlnculur e|echon ’
Frodlon, NYHA, New York Heart Association.”

*All varicbles are included in the some model. - C
THozcrd ratio for 1 SD increase or decrease, vulue of 1 SD guven in
pcrentheses T i ' R T PIRAA L ST

DISCUSSION

In this paper, we report the crude probability of death and the
HRs for all-cause mortality by baseline prognostic factors, from
a nationwide study of HCM in Japan. To our knowledge, this is
the first nationwide follow-up survey in Japan conducted on
patients with HCM.

One methodological issue in this survey involves the
diagnostic criteria used. In 1995, the World Health
" Organization/International  Society and Federation of
Cardiology task force reported a new definition and classifica-
tion of cardiomyopathy in which the cardiomyopathies were
defined simply as diseases of the myocardium associated with
cardiac dysfunction."! However, we used the definition and
classification provided by the earlier task force of 1980,° '* in
which idiopathic cardiomyopathy was distinguished from other
specific heart muscle diseases. Our reasons for doing this were,
firstly, that nearly all cardiologists and specialists in general
medicine in Japan have been applying this definition to their
diagnosis of cardiomyopathies for a long time; and secondly,
that numerous previous reports have also used the same
definition, allowing us to compare our data with those reports.

General clinical outcome

Several previous clinical studies on the natural history and
prognosis of HCM have been based on populations of selected
patients from referral centres,'*" and therefore, on the basis of
different levels of care and management, various prognoses
would be expected. The clinical outcome and perception of
prognostic factors in HCM is profoundly affected by a bias in
patient selection.'” However, our study is free from this referral
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bias since patients were recruited from all over the nation and
from different diagnostic centres.

The average (SD) age at entry into study was 58.0
(17.5) years. Both the overall crude probability of 5-year
survival in our study (86%) and the annual mortality (2.2—
3.0%) were comparable with the results from Western
studies," '* which were based on selected referral centres.
According to previous report,® the male/female ratio for HCM is
2:3 in Japan. In our study, the probability of survival did not
differ between women and men, a finding which is consistent
with previous data on sex comparisons of survival in patients
with HCM.' However, in Chinese patients, HCM was found to
have a worse clinical outcome in female patients.'” The reason
for this inconsistency between our data and Chinese patients is
not clear, but the small number of participants in the Chinese
study and the point that less female than male patients were in
the stage I of the NYHA function class in their study may
explain the difference with our result.

Prognostic factors

Our results suggest for the first time that a simple chest x ray
could be a reliable prognostic predictor in HCM. Although a
CTR of 55-59% (21.4% of study patients) posed a slight increase
in the risk of mortality, a CTR of >60% (15.2% of study
patients) was strongly associated with a poorer prognosis. LVEF
at baseline was also found to be a significant predictor of all-
cause mortality in our study, with an LVEF of <60% (13.7% of
study patients) associated with poorer prognosis. Progression of
HCM to LV dilatation and systolic dysfunction sometimes
occurs, although the mechanism of this is not fully under-
stood.'” However, data are limited on the prognosis of different
LVEF levels in patients with HCM. Our findings confirmed the
result of a previous study involving 10 patients with HCM,
which concluded that an LVEF of <50% was associated with
poor prognosis.'®

Apical hypertrophy has been associated with a more benign
prognosis and rarely with cardiovascular mortality and mor-
bidity in Western populations of patients with HCM.'® ** Qur
data support this finding, as patients with apical hypertrophy
had a better prognosis in the multivariate model. Previous
studies in the Japanese population have also indicated a benign
prognosis in patients with this condition.** *

A direct relationship between LV wall thickness and the risk
of sudden death or heart failure-related death has been
reported in patients with HCM.** Qur data did not support
this finding, as LV wall thickness did not show a significant
relationship with prognosis. Our results support previous
findings that suggest LV wall thickness should not be
considered as an isolated risk factor for mortality due to
cardiovascular diseases in patients with HCM.* ¥ Olivotto et al*’
proposed that the presence of LV hypertrophy might be a
potential risk factor for sudden death only in those patients
diagnosed with HCM at a very young age.

In a community-based HCM study, AF was reported to be a
substantial risk factor for heart failure-related mortality and
severe functional disability.*® The prevalence of AF was lower
(7.7% of study patients) in our study than the 22% seen in this
previous report.”® In our study, the crude survival rate for all-
cause mortality in patients with AF at baseline was significantly
lower than for those patients with sinus rhythm. However, the
significant relationship with AF disappeared in the multivariate
model. We observed that the presence of LBBB at baseline was
associated with a poorer prognosis on multivariate analysis. The
infrequent occurrence of LBBB in our study (3.3%) was
comparable with previous data, which showed a prevalence of
6% among 204 patients with obstructive HCM and free from
obstructive coronary artery disease.”
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Study limitations

Although the follow-up time in our study was limited to
5 years, shorter than follow-up times in previous studies,” * ¥’
our study group was an average of 10 times larger than that of
those studies, thus covering a comparable number of patient-
years for the subgroups of baseline prognostic factors. A
limitation of this study, which is shared by other studies, *
is that a single measurement of prognostic factors, although
reproducible and practical for clinical purposes, does not
accurately reflect the total burden of predictors in individual
patients. Another limitation of this study is that we failed to
differentiate HCM-related deaths including sudden deaths and
deaths caused by end-stage cardiac failure from other causes of
mortality, and we reported all-cause mortality as our main
outcome.

CONCLUSIONS

HCM has relatively good prognosis in Japanese patients. A
poorer prognosis in HCM is predicted by high cardiothoracic
ratio, low LVEF and the presence of LBBB, with a better
prognosis in patients with apical hypertrophy. The presence of
hypertension, AF and the level of IVS thickness were not
independent predictors of prognosis during the 5-year follow-
up period.
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Epidemiology of Idiopathic Osteonecrosis of the Femoral Head in Japan.

Osaka City University Graduate School of Medicine, Department of Public Health

Wakaba Fukushima, Satoko Ohfuji, Yoshio Hirota

The Ministry of Health, Labour and Welfare (MHLW) designates idiopathic osteonecrosis of the femoral
"head (ION) as so-called “intractable diseases” and has been promoting research. To summarize descriptive
or analytic epidemiology of the ION in Japan, we present findings obtained through nationwide studies with

the support of MHLW.
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Statistical Data

Creutzfeldt-Jakob Disease Mortality in Japan, 1979-2004: Analysis of National

Death Certificate Data

Yuriko Doi,' Tetsuji Yokoyama,? Miyoshi Sakai,? and Yosikazu Nakamura.?

BACKGROUND: Trend of the mortality rate of Creutzfeldt-Jakob disease (CJD) in Japan is still unclear.
This study aimed to estimate annual crude mortality rates due to CJD and examine the CJD mortality
trend in Japan during the period of 1979-2004.

METHODS: National death certificate data on CJD were used (CJD coded as 046.1 for ICD-9 and
A81.0 for ICD-10). Trends in age-standardized mortality rates for CJD were examined by using time
series analyses including the joinpoint regression analysis.

RESULTS: A total of 1,966 deaths (862 males and 1,104 females) were identified with CJD coded as
the underlying-cause-of-death. The annual number of deaths and crude mortality rates peaked in 2004 .
at 163 (66 for males and 97 for females) deaths and 1.28 (1.06 for males and 1.48 for females) deaths
per million population per year, respectively. The age-specific mortality rates rapidly increased with age
between 50 and 74 years, especially among females, and sharply declined at 80+ years. Throughout
the observed period, there were no significant change points, and the annual percentage changes
(95% confidence intervals) were +3.09 (2.18 - 4.02) % for males and +3.90 (2.98-4.83) % and females.
The total number of CJD deaths under 50 years of age was 131, and there was found no increase in
the annual number of deaths for the past few years in this age group.

CONCLUSION: CJD mortality in trend data based on death certificates has significantly increased in

Japan during the period of 1979-2004.
J Epidemiol 2007; 17:133-139.

Key words: Creutzfeldt-Jakob Syndrome, Regression Analysis, Mortality, Death Certificate, Japan.

Creutzfeldt-Jakob disease (CJD), the most common human prion
disease or transmissible spongiform encephalopathy, is a rapidly
progressive neurodegenerative disorder with a fatal outcome. It is
divided into four types: sporadic, familial, iatrogenic, and variant
CJD.' The disease has received academic as well as public atten-
tion in Japan because of iatrogenic CJD (iCID) transmitted
through cadaveric dura grafts ** and variant CJD (vCJD) suspect-
ed to be associated with bovine spongiform encephalopathy
(BSE).%” Contaminated cadaveric dura grafts with the CJD agents
were used for neurosurgery in Japan during the period of 1978-
1991.* Miyashita reported a case with CJD, in 1991, who had

received the contaminated cadaveric dural material 33 months
before the onset of the disease.® In 2006, Yamada reported the
first Japanese case of definite vCID, who were affected at the age
of 48 in 2001.”

A nationwide hospital-based survey on CJD, conducted in
1996, previously pointed out the increase of incidence and mortal-
ity rates of the disease during the period of 1985-1995 " but after
then the trend of frequency of the disease in Japan has not been
observed. It is important to estimate the mortality rates of CJD,
and thus we examined the CJD mortality trends in Japan for the
extended period of 1978-2004.
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METHODS

Data

Cause-of-death classifications are based on the International
Classification of Diseases, Ninth (ICD-9) " and Tenth Revisions
(ICD-10).” These documents designate CJD deaths by codes 46.1
and 331.5, and A81.0 and F02.1, respectively. In Japan, 46.1 and
AB1.0 are valid codes for the underlying cause-of-death for CID
during the periods of ICD-9 (from 1979 through 1994) and ICD-
10 (from 1995 and thereafter). Although the grafting of the conta-
minated cadaveric dural material had begun in 1978, we had to
skip 1978 due to unavailability of coding for CID in the ICD-8
(from 1968 through 1978). **

In Japan, death certificates are systematically stored on magnet-
ic tape data files by the Ministry of Health, Labour and Welfare.
These certificates are filled in by medical doctors at hospitals or
clinics, and are changed into computerized files at the Ministry.
We used the mortality data (1979-2004) on CID based on death
certificates derived from the computer tapes with the permission
of the Ministry. The data files used contained the codes for the
underlying cause-of-death for CJD as well as basic information
coded for sex, age, date and place at death, date of birth, house-
hold occupation, and place of residence where the deceased had
lived. It did not contain an individual's name or residential
address.

Population data were obtained from the 1975, 1980, 1985,
1990, 1995, and 2000 censuses. For each year between the cen-
suses, population estimates were interpolated by using a linear
model. The 2005 census data were not available at the time of this
analysis so that the population estimates for 2001-2004 were
used, being provided by the Statistics Bureau, Ministry of Internal
Affairs and Communications."

Statistical Analyses

The total number of deaths due to CJD from 1979 through 2004
was counted, and age-specific mortality rates were calculated
according to S-year age interval groups. The annual number of
deaths from CJD was counted for each year during the observed
period. In addition, the annual number of CJD deaths under 50
years of age was counted over this period. Because vCJID, which
emerged in the United Kingdom in 1994, has the distinct clinical
course features; the median age at death was 28 years, and most
of the cases died at an age under 50 years.%'

CJD mortality rates in 1979-2004 were classified and obtained
in two ways: (1) The annual crude mortality rates were calculated
as the number of CJD deaths per million persons per year, on the
basis of the Japanese populations for the respective years afore-
mentioned; and (2) the annual age-standardized mortality rates
were calculated by the direct method™ using the 1985 Japanese
standard population,

Trends in age-standardized mortality rates for CID were firstly
examined graphically using a moving average technique, and then
quadratic and cubic regression analyses were conducted to test the

non-linear trend. The trends were also analyzed by using a join-
point regression model.”” The joinpoint regression technique is
useful for delineating changes in trend data, especially when the
number of change points is unknown. This method identifies the
number of significant change points by performing a sequence of
permutation tests of the null against alternative hypotheses to
select the final model. The joinpoint regression analysis provides
the estimated annual percentage change and the corresponding
95% confidence interval (CI). In addition, autocorrelation coeffi-
cients were calculated to examine the independency of residuals
from the regression line."

Statistical analyses were performed using SAS® version 9.1.3
and SEER"® Stat software, developed by the Surveillance,
Epidemiology, and End Results Program of the National Cancer
Institute of the USA, was employed for the joinpoint regression
analysis."

RESULTS

Table |1 shows the sociodemographic characteristics of the
deceased from CJD. Of a total of 1,966 deaths (862 males and
1,104 females), 56.2% were females, and 75.2% were persons
aged 60 years and older. The household occupation for half of the
deaths was being unemployed. Most deaths (95.2%) occurred at
hospitals. Figure 1 shows the number of deaths and mortality
rates due to CJD by 5-year age groups. The age-specific mortality
rates increased rapidly with age, particularly between 50 and 74
years of age, and declined sharply in persons older than 80 years
of age. The rates were slightly higher in females than males for
those aged 50-79 years. There were no CJD deaths under 20 years
of age.

There was a variation in the number of annual CJD deaths,
from the minimum of 22 in 1979 to the maximum of 163 in 2004
(Figure 2). Figure 3 shows CJD deaths under 50 years of age. Of
those, the highest annual records (10 deaths per year) occurred in
1994, 1995, and 2001. For the recent 3 consecutive years, howev-
er, the annual number of deaths slightly decreased in this age
group (4 to 5 deaths per year).

Figure 4 presents annual crude mortality rates due to CJD from
1979 through 2004. The rates ranged from 0.21 /million/year in
1979 to 1.12 in 2003 for males, and from 0.17 in 1979 to 1.48 in
2004 for females. '

Figures 5 and 6 display the annual age-standardized mortality
rates due to CJD for males and females, respectively. According
to the joinpoint regression analyses, there were no significant
change points in the trends from 1979 through 2004. For each
trend, the corresponding figure presents a single linear regression
line fitted with age-standardized mortality rates. The estimated
annual percentage changes (95% Cls) were +3.09 (2.18-4.02) %
for males and +3.90 (2.98-4.83) % for females.

The trends in the annual age-standardized mortality rates for
CJD were examined graphically using a moving average tech-
nique, and confirmed that the increasing trends were approxi-
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mately linear. In addition, quadratic and cubic regression analyses
were conducted to test the non-linear trend, but it was not statisti-
cally significant. These findings supported the results obtained
from joinpoint regression analyses that showed no change points
during the observational period. Autocorrelation coefficients for
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residuals of the regression line were small and non-significant
regardless of the time intervals between data points, indicating
that the deviations of annual age-standardized mortality rates
from the regression line were random noise.

Table 1. Creutzfeldt-Jakob disease deaths by sex, age, household occupation,
and location of death, Japan, 1979-2004.

Characteristics n %
Sex Male 862 43.8
Female 1,104 56.2
Age (year) -19 0 0.0
20-29 7 04
30-39 25 1.3
40-49 99 5.0
50-59 356 18.1
60-69 714 36.3
70-79 626 31.8
80+ 139 7.1
Household occupation-  Agriculture 162 82
Self employed 199 10.1
Employee I" 235 12.0
Employee II* 220 11.2
Other*/Unemployed 1,150 58.5
Location of death Hospital® 1,876 95.4
Clinic® 24 1.2
Home 54 2.7
Nursing Home/Other 12 0.6

*

or health professional.
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Figure 1. Number of deaths and mortality rates due to Creutzfeldt-Jakob disease by age, Japan, 1979-2004.
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Figure 3. Annual number of deaths due to Creutzfeldt-Jakob disease under 50 years of age, Japan, 1979-2004.
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Figure 2. Annual number of deaths due to Creutzfeldt-Jakob disease, Japan, 1979-2004.
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Figure 4. Annual crude mortality rates due to Creutzfeldt-Jakob disease, Japan, 1979-2004.
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Figure 5. Trends in annual age-standardized mortality rates due to Creutzfeldt-Jakob disease among males, Japan, 1979-2004.
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Figure 6. Trends in annual age-standardized mortality rates due to Creutzfeldt-Jakob disease among females, Japan, 1979-2004.

DISCUSSION

The present study identified the total number of 1,966 deaths (862
males and 1,104 females) due to CJD based on death certificate
data in Japan during the period of 1979-2004. The number of
deaths and crude mortality rates per year peaked in 2004 at 163
(66 for males and 97 for females) deaths and 1.28 (1.06 for males
and 1.48 for females) deaths per million population, respectively.
We discuss, first of all, whether or not CJD mortality has
increased in Japan over the past 26 years. As demonstrated in this
study, we found a significant linear increase in trends for age-
standardized mortality rates from the disease, with +3-4% of
annual percentage change, between 1979 and 2004. In interpret-
ing the results, we should consider some factors that might con-

tribute to a false increase in mortality, such as the change of ICD
codes and the enhancement of case findings (e.g., physicians’
recognition of the disease, diagnostic tests, and quality of health
care). No revolutionary new diagnostic test for CJD became avail-
able throughout the observational period. On the other hand, there
were a few critical points of time to consider: in 1991, patients
with CJD transmitted by cadaveric dura transplants were identi-
fied in Japan;’ in 1995, the ICD code for CID was changed from
9th to 10th version in Japan; and in 1996, a new case of vCID
causally linked to BSE was reported from the United Kingdom.*
Without an abrupt rise of age-standardized mortality rates from
CID after these years for both sexes, however, it is unlikely that
these events artificially affected the increase in CJD mortality.
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Rather, it may be the true fact that in Japan our results reflect to
a large extent a genuine increase in CJD. The number of iCID
cases may still increase even after the total ban on the practice of
causal grafts.** Regarding sporadic CID (sCID), a recent report
from the European Union’s collective study on CJD suggests that
the mortality rates from sCJD increased with time between 1993
and 2002.* It is quite probable that this temporal increase of sCJID
may also exist in Japan. The increase may have been accompa-
nied to some extent by the improvement of physicians' diagnostic
skills for CJD since 1997 when a manual for clinical practice on
CJD was introduced in our country.®*

Consistent with the previous findings,™* the present study
showed that the CJD mortality rates rapidly increased with age
between 50 and 74 years, especially among females, and sharply
declined at 80+ years of age, although the causal mechanism
remains unexplained. These findings were comparable with those
for patients with CJD reported to the Surveillance.?*

We focus hereafter our discussion on CJD deaths in young
patients, younger than 50 years of age. The vCID associated with
BSE has a course and pathology distinct from sCJD: younger age
at onset, prominence of psychiatric and sensory symptoms, and a
long disease course.*"* Most of such cases died at an age under 50
years." In Japan, there has been only one case with definite
vCJD, confirmed by the Japanese Creutzfeldt-Jakob Disease
Surveillance Committee, who died at the age of 51 in December
2004, and had a history of visiting the UK, 1990, when the BSE
outbreak was increasing there, but the causal association is
unclear.” As Bradley and Liberski pointed out, human popula-
tions are still exposed to epidemics of BSE, although the epi-
demics in different countries are at different stages: the UK, the
rest of the EU, and North America and other countries including
Japan have all reported BSE in native-born cattle. Until January
2007, a total of 198 patients with vCID were identified around the
world: 162 in the UK, 21 in France, 4 in Ireland, 3 in the USA, 2
in Netherlands, and 1 each in Canada, Italy, Portugal, Spain,
Saudi Arabia, and Japan.” Thus it is important for us to trace back
the frequency of CJD deaths for this age group in the past, in
terms of roughly estimating the background risk. We could not
ascertain the clinical types of CJD deaths observed in our study
because of the lack of such information. We assume, however,
excluding a single case of vCID, 57%, 29% and 14% for spo-
radic, iatrogenic and familial types of CID among the deaths,
respectively, from the findings reported to the Surveillance.®

We finally refer to the validity of the data used in our study,
which were based on the underlying cause-of-death obtained from
death certificates. Potential inaccuracies in death certificate data
used for our study could not be ignored because autopsy findings
and clinical information to confirm the diagnosis of CJD were not
available (e.g., definite, probable, and possible; sporadic, familial,
iatrogenic, and variant). However, the seriousness is not so great,
considering' the following points: (1) Over 90% of CJD patients
die within a few years of the onset of symptoms; '3 . .3 (3)
Diagnosis is ascertained at the end of the clinical course; and (3)

95.2% of CID deaths observed in this study occurred at hospitals.

Despite these limitations, the nationa! death certificate data can
work as an efficient tool for monitoring CJID mortality because it
covers all the deaths from CJD that have occurred throughout the
country. In addition, an annual review of national CJD death cer-
tificate data has theipossibility of providing incidence information
as a surrogate for ongoing CID surveillance in Japan, regarding a
quite short period of time from the onset through death of this dis-
ease. This will be effective, especially for the detection of small
clusters of deaths at an age under SO years, of which the occur-
rence still remains low. So, the combined data of death certificate
and surveillance information should be taken into account for
monitoring morbidity and mortality of CJD in the future.

In conclusion, our present study suggests that CJD mortality
based on death certificate data significantly increased in Japan
during the period of 1979-2004.
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