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Antimitochondrial Antibody Negative Primary Biliary Cirrhosis in Japan: Utilization
of Clinical Data When Patients Applied to Receive Public Financial Aid
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BACKGROUND: We examined patients who showed faboratory and histological evidence of primary
biliary cirrhosis (PBC) in the absence of antimitochondrial antibody (AMA) to elucidate the characteris-
tics of AMA negative PBC.

METHODS: From a total of 5,805 patients with symptomatic PBC, 2,419 cases (41.7%) were selected
in the present study, who were diagnosed using the following criterion; chronic non-suppurative
destructive cholangitis was histologically observed and laboratory data did not contradict PBC. The
information collected from records included sex, age, symptoms, physical findings, and complicated
autoimmune diseases. We then evaluated these data according to the positivity of AMA.

RESULTS: Of the total subjects, 470 cases (19.4%) were found to be negative for AMA. The proportion
of female patients was higher among the AMA negative group than among the AMA positive one.
Pruritus was found less frequently among patients with AMA negative PBC than among those with
AMA positive PBC. Levels of alkaline phosphatase, y -glutamyl transpeptidase, and IgM were signifi-
cantly lower among patients with AMA negative PBC than among those with AMA positive PBC.
Complications such as Sjdgren's syndrome, rheumatoid arthritis, and scleroderma, including CREST
syndrome, were found with significantly hlgher frequency among patients with AMA negative PBC than
among those with AMA positive PBC.

CONCLUSION: Considering serum level of IgM and frequenmes-of complicated autoimmune diseases,
it is possible that Japanese patients with AMA negative PBC are consistent with the disease entity of
autoimmune cholangitis reported in western countries.

J Epidemiol 2006; 16:30-34.

Key words: Liver Cirrhosis, Biliary; antimitochondrial antibody; Cross-Sectional Studies; complications.

Primary biliary cirrhosis (PBC) is a chronic cholestatic disorder
characterized by progressive, nonsuppurative inflammation and
destruction of small bile ducts. The presence of antimitochondrial
antibody (AMA) in the sera is a very important finding for the
diagnosis of PBC. However, it has been reported that some
patients with laboratory and histological findings compatible with
PBC do not have detectable AMA,"* and most information
regarding AMA negative PBC is still limited to Europe and North
America.

In Japan, symptomatic PBC was specified as one of "the
intractable diseases” from 1990. Patients with symptomatic PBC
who want to receive public financial aid from the Ministry of
Health, Labour and Welfare have to sign agreements and write
applications. They are then registered and can receive public
financial aid. In 1999, the Ministry permitted the use of clinical
data from the patients diagnosed with symptomatic PBC.
Therefore, the data was available to the research committee of
intractable hepatic diseases and the research committee on the
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epidemiology of intractable diseases. Using these data, we have
already shown the clinical features of 5,805 prevalent cases of
symptomatic PBC,* whose conditions met one of the three criteria
outlined by the previous reports in Japan;*® (1) chronic non-sup-
purative destructive cholangitis is histologically observed and lab-
oratory data do not contradict PBC; (2) AMA is positive, and
chronic non-suppurative destructive cholangitis is not histologi-
cally observed but histological findings are compatible with PBC;
and (3) histological examination is not performed, but AMA is
positive and clinical findings and course indicate PBC.

In the present study, we tried to elucidate the characteristics of
AMA negative PBC in Japan using the clinical data when they
applied to receive the public financial aid.

METHODS

In the fiscal year 1999, 9,761 prevalent cases with symptomatic
PBC were registered; they were about 81% of 12,000 patients
estimated in Japan.” We used the clinical data of 6,305 patients
being that not all prefectures provided the data, and chose the
cases of 5,805 patients whose clinical data were written and col-
lected between 1999 and 2000; the data from residual cases were
not written during this time, for example written in 1998 or
before. From these 5,805 patients, 2,419 cases (41.7%) who were
diagnosed according to the above-mentioned criterion,' i.e. chron-
ic non-suppurative destructive cholangitis was histologically
observed and laboratory data did not contradict PBC, were select-
ed in the present study. After then the following information of
each patient was collected from the records; sex, age, symptoms
and physical findings, complicated autoimmune diseases, labora-
tory data including serum levels of bilirubin, alkaline phosphatase
(ALP), vy -glutamyl transpeptidase (y -GTP), total cholesterol,
IgM, and frequencies of positivity of AMA. We evaluated symp-
toms and physical findings, laboratory data, and complicated
autoimmune diseases according to the positivity of AMA. In the
present study, the frequencies of items in the clinical data were
analyzed, excluding "unclear" or blank spaces.

Statistical analysis was performed using SPSS® version 10.0
(SPSS Inc.). The chi-square test was used for comparing the pro-
portions of two groups, and the Mann-Whitney test was used to
evaluate differences in clinical variables. P < 0.05 was considered
significant.

RESULTS

Sex and Age
Of the total subjects, 470 of the 2,419 cases (19.4%) were found

‘to be negative for AMA. Table 1 presents male-to-female ratios

(men/women) and -age distributions according to positivity of
AMA. The male-to-female ratio was 0.14 among the AMA posi-
tive group, and was 0.09 among the AMA negative one, therefore,
the proportion of female cases was higher among the AMA nega-
tive group than among the AMA positive one (P=0.01). The
median of age was 58 years among AMA positive cases, and was
59 years among AMA negative cases with no significant differ-
ence (P=0.53).

Symptoms and Physical Findings

Pruritus was found significantly less frequent in patients with
AMA negative PBC than among those with AMA positive PBC
(P=0.03) (Table 2). Splenomegaly was also found less frequent in
patients with AMA negative PBC, but not significant, while fre-
quencies of jaundice, xanthomas, and esophageal varices were
almost the same between AMA negative and positive patients.
We also conducted Mantel-Haenszel test to control the male-to-
female ratio, but significant differences between the two groups
did not change.

Laboratory Data

Key laboratory data are summarized in Table 3. Levels of ALP,
y -GTP, and IgM were significantly lower among patients with
AMA negative PBC than among those with AMA positive PBC.

Table 1. Frequencies of patients with primary biliary cirrhosis according to positity of antimitochondial

antibody (AMA).

All subjects AMA (+) AMA (—)
Male/female ratio 0.13 (278 /12,141) 0.14 (241/1,708) 0.09 (37/433)°
Age (year): Median (interquartile range) 58 (51 - 66) 58 (50 - 66) 59 (52-65.5)"
Age group (year) -49 21.5% (519) 22.1% (430) 18.9% ( 89)
50-59 32.1% (777) 32.0% (623) 32.8% (154)

60-69 33.7% (815) 32.8% (640) 37.2% (175)

70+ 12.7% (308) 13.1% (256) 11.1% ( 52)
Total 100% (n=2,419) 100% (n=1,949) 100% (n=470)

* 1 x ? test for AMA(+) vs. AMA(-), P=0.01

T : Mann-Whitney test for AMA(+) vs. AMA(-), P=0.53
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Table 2. Symptoms and physical findings among patients with primary biliary cirrhosis according to positivity of antimitochondrial

antibody (AMA).
All subjects AMA (+) AMA (—) P value® P value’
Pruritus 53.9% (1,274/2,362) 55.1% (1,048/1,903) 49.2% (226/459) 0.03 0.03
Jaundice 10.5% ( 250/2,387) 10.8% ( 208/1,927) 9.1% ( 42/460) 0.34 037
Xanthomas 6.5% ( 151/2,311) 6.5% ( 121/1,864) 6.7% ( 30/447) 0.95 092
Splenomegaly 37.4% ( 876/2,344) 38.2% ( 722/1,899) 33.8% (154/455) 0.09 0.09
Esophageal varices 16.5% ( 385/2,171) 16.8% ( 294/1,755) 15.4% ( 64/416) 0.55 0.50

Denominators are not equal because frequencies of items were analyzed excluding "unclear” or blank spaces.

*: y? test for AMA (+) vs. AMA (—)

T : Mantel-Haenszel test for AMA(+) vs. AMA( —) to control male/female ratio

Table 3. Laboratory findings among patients with primary biliary cirrhosis according to positivity of antimitochondrial antibody (AMA).

All subjects AMA(+) AMA(—)
Median  Interquartile range Median  Interquartile range Median Interquartile range P value’
Total bilirubin (mg/dL) 0.6 (n=2,404) 0.5-09 0.6 (n=1,843) 0.5-0.9 0.6 (n=437) 0.5-09 0.06
ALP (IU/L) 355 (n=2,530) 243-566 364 (n=1,938) 249-575 326 (n=465) 221-522 0.01
y -GTP (IUIL) 84 (n=2,521) 37-194 91 (n=1,929) 40-203 65 (n=465) 29-165 <0.001
Total cholesterol (mg/dL) 207 (n=2,417) 178-235 207 (n=1,867) 178-235 208 (n=443) 176-235 0.65
IgM (mg/dL) 343 (n=2,060) 209-552 376 (n=1,603) 230-594 239 (n=396) 154-395 <0.001

*: Mann-Whitney test for AMA(+) vs. AMA(—)

Table 4. Complicated autoimmune diseases among patients with primary biliary cirrhosis according to positivity

of antimitochondrial antibody (AMA).

Autoimmune diseases All subjects AMA (+) AMA (=) Pvalue" P value'
Sjogren's syndrome 16.6% (356/2,141)  15.7% (271/1,726)  20.5% ( 85/415 ) 0.02 0.04
Rheumatoid arthritis 7.0% ( 161/2,294 ) 6.4% (118/1,850)  9.7% (43/444 ) 0.02 0.04
Chronic thyroiditis 43% (103/2,419) 3.8% ( 75/1,949) 6.0% ( 28/470 ) 0.06 0.054
Scleroderma 24% ( 59/2,419) 2.1% ( 40/1,949)  4.0% ( 19/470) 0.02 0.03

Denominators are not equal because frequencies of items were analyzed excluding "unclear" or blank spaces.
q p

*: yx? test for AMA (+) vs. AMA (—)

T : Mantel-Haenszel test for AMA(+) vs. AMA(—) to control male/female ratio

Complicated Autoimmune Diseases

Complications such as Sjogren's syndrome, rheumatoid arthritis,
chronic thyroiditis, and scleroderma, including CREST syndrome
(calcinosis, Raynaud's phenomenon, esophageal dysmotility, scle-
rodactyly, and telangiectases) were found in 20.5%, 9.7%, 6.0%,
and 4.0% of the patients with AMA negative PBC, respectively
(Table 4). These complicated diseases, excluding chronic thy-
roiditis, were found with significantly higher frequency in
patients with AMA negative PBC than among those with AMA
positive PBC. We also conducted Mantel-Haenszel test to control
the male-to-female ratio, but significant differences between the
two groups did not change.

DISCUSSION

" AMA is the serologic hallmark of PBC. However, a small number

of patients with PBC lack AMA, as such these patients are often
referred as AMA negative PBC. When patienté who have
cholestatic disorders are found, it is necessary to differentiate
PBC from other diseases causing cholestasis, such as primary
sclerosing cholangitis.® In the present study, therefore, cases that
had been diagnosed by histological confirmation were selected.
Our patients with AMA negative PBC presented some reveal-
ing features; (1) The proportion of female cases was higher .
among the AMA negative group than among the AMA positive
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one. (2) Pruritus was found less frequently among patients with
AMA negative PBC than among those with AMA positive PBC.
(3) Levels of ALP, y -GTP, and IgM were lower among patients
with AMA negative PBC. And (4) Complicated autoimmune dis-
eases were found more frequently among patients with AMA neg-
ative PBC. It may be one explanation to the frequencies of pruri-
tus and complicated autoimmune diseases in two groups that the
AMA negative group included more women than the AMA posi-
tive one. It could be that hormonal differences between the sexes
may exert modulating factors that predispose each sex toward a
particular immune response.*® However, we cannot immediately
conclude that these statistical differences are truly meaningful,
because we dealt a large number of cases with PBC in the present
study. Fore example, difference in percentage of pruritus was 6%
and not so large. Further studies of the pathophysiological mecha-
nism of PBS will need to be conducted in order to explain these
differences comprehensively.

Michieletti et al." and Lacerda et al.” reported that the AMA
negative group had significantly lower serum IgM than the AMA
positive controls, but the level of ALP showed no significant dif-
ference between the AMA negative and positive groups.
Regarding the level of IgM, our result was consistent with these
two reports, but our AMA negative group had significantly lower
levels of ALP, and y -GTP compared with the AMA positive
group. One possible explanation may be the number of cases
examined; In the previous studies, 17 and 35 cases with AMA
negative PBC were examined respectively, whereas we examined
470 AMA negative PBC cases. Although Michieletti et al." and
Lacerda et al.” showed that the AMA negative group had lower
levels of ALP compared with the AMA positive group, these
were not statistically significant. Sdnchez-Pobre et al. also report-
ed lower serum levels of ALP and IgM among AMA negative
PBC patients."

Ben-Ari et al. described four AMA negative patients with over-
lapping features of PBC and autoimmune chronic active
hepatitis," and it was considered that such a subgroup might be
termed autoimmune cholangiopathy;'* sometimes AMA tests by
immunofluorescence technique (IFT) were negative but other
autoantibodies such as antinuclear antibody were positive.'®"” In
addition, 'autoimmune cholangitis' was proposed in some
reports.''*'** Michieletti et al. believed that AMA negative
patients have a form of autoimmune cholangitis distinct from that
seen in AMA positive PBC and other autoimmune liver diseases."
Lacerda et al. presented AMA negative PBC cases having other
atutoantibodies, such as antinuclear antibody and antismooth
muscle antibody, despite the chronic non-suppurative destructive
cholangitis in liver biopsy specimens.” On the other hand, the
belief that PBC and autoimmune cholangitis are part of the same
spectrum of immunologically mediated disease has risen
recently. This spectrum would include classic AMA positive
PBC as well as the syndrome with the absence of AMA in the
serum. Perhaps a similar pathogenetic mechanism may underlie
these diseases.”™ It was also suggested that a part of AMA nega-

tive PBC might rapidly progress to liver cirrhosis within a short
time."” Future research is required to clarify the relationship
between AMA positive and negative PBC.

Serum from patients suspected of having PBC is usually tested
by IFT or enzyme linked immunosorbent assay (ELISA) for the
detection of AMA. Most patients with PBC have AMA when

serum samples are tested by IFT, but it was suggested that 1-16%

of PBC patients do not have AMA when tested by IFT.!\2.22%
Moreover, the prevalence of positivity of AMA by ELISA
method is reported to be 92-93% among patients with PBC.'" It
has been suggested that patients with AMA negative results may
be shown to have AMA by more sophisticated detection tech-
niques.** For detecting AMA, more sensitive assays, such as
immunoblotting, have been developed, and this method is expect-
ed to prove AMA positivity for most patients with AMA negative
PBC by IFT or ELISA.*

The present study has several limitations. Firstly, we cannot
completely deny that our AMA negative cases obtained by IFT or
ELISA turn into AMA positive ones by other AMA detection
methods such as immunoblotting. This is a critical problem that
needs to be resolved, but it may be difficult to generalize
immunoblotting methods for detecting AMA because of the com-
plex nature of their techniques and expenditure. Secondly, other
clinical findings including level of IgG, autoimmune antibodies
such antinuclear antibody and antismooth muscle antibody were
not available, because our patients' protocols had only the informa-
tion essential for their receiving public financial aid. Additionally,
we could not get adequate information about treatment and use of
drugs, such as ursodeoxycholic acid. Nevertheless, to our knowl-
edge, the present study has reported the largest number of AMA
negative PBC in Japan, and we consider that we could present an
outline on AMA negative PBC.

In conclusion, considering serum level of IgM and frequencies
of complicated autoimmune diseases, it is possible that Japanese
patients with AMA negative PBC are consistent with the disease
entity of autoi mmune cholangitis reported in western countries.
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Objective: 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
rafio on chest x ray (HR 1.61; 95% Cl 1.26 to 2.05, with 1 SD {6.2%) increase), a lower left ventricular
ejection fraction (HR 1.42; 95% CI 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 time, a measure of

ypertrophic cardiomyopathy (HCM) is a relatively com-
H 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.

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

risk stratification in patients with HCM in Japan.

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

Abbreviafions: AF, afrial fibrillation; BMI, body mass index; HCM,
hypertrophic cardiomyopathy; IVS, 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 Kaplan-Meier survival curve of 342 patients with hypertrophic
cardiomyopathy after first diagnosis in 1998.

1999 were exciuded 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 found no significant difference for sex, age,
body mass index (BMI) and NYHA functional class distribution
between those who participated and those who did not
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participate in the follow-up. The ethical committees of the
Kanazawa Medical University and the Kyoto University
Graduate Schoo! 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
mode], 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 IVS 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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1BBB, left bundle branch block; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.

BMI, body mass index; CTR, cardiothoracic rafio; HCM, hypertrophic cardiomyapathy; IVS, interventricular septum;
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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.**** Our 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
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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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