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Fig. 1 Sequential changes in numbers of inpatients with DMD, respiratory method, rate of respirator dependence.

The total number of DMD patients gradually decreased, whereas the rate of respirator dependence gradually increased
from 58.6% in 1999 to 86.1% in 2012. The rate of TIV-dependent patients as compared to total DMD patients increased
from 19.5% in 1999 to 30.0% in 2012, while that of NPPV-dependent patients increased from 37.3% in 1999 to 55.5% in
2012. DMD, Duchenne muscular dystrophy; CR, chest respirator; NPPV, non-invasive positive pressure ventilation;

TIV, tracheal intermittent ventilation.
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Fig. 2 Demographic changes in age distribution of inpatients with DMD.

In 1999, patients under 30 years old occupied 84% of all inpatients, then the rate of those aged 30 years and older

gradually increased over time. In 2012, the rates of patients under 30 and those 30 years and older were nearly the

same. The mean age of the inpatients gradually increased throughout the study period.
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Fig. 3 Sequential changes in nutritional method and rate of oral nutritional supply in patients with DMD.

The total number of DMD patients receiving oral nutrition gradually decreased. On the other hand, those receiving

gastrostomy feeding gradually increased. Overall, the rate of oral nutritional supply gradually decreased. TPN, total

parenteral nutrition.
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Fig. 4 Causes of death in 3 multiple-year periods (a) and sequential changes in mean age at death (b).
a: approximately half of the causes of death in each period had a heart-related origin, namely heart failure or arrhythmia. The next
most common had a respiratory-related origin, such as respiratory failure or respiratory infection. As a newly reported cause of death,
renal failure increased in the period from 2008 to 2012. b: the mean age of death was 32.4 years old in 2012 as compared to 26.7 years
old in 2000. The mean age of death due to heart-related and other origins gradually increased throughout the study period.
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Fig. 5 Cause of death classified by age at death.
The two most common causes of death in each group were heart-related and respiratory-related. Tracheal bleeding and
sudden death did not appear in patients in their 40s. Renal failure only appeared in patients greater than 30 years old.
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Fig. 6 Diagnostic evidence of DMD.
1: clinical information, 2: clinical information and classic muscle pathology findings, 3: clinical information and muscle pathology findings

obtained with immunohistological method, 4: clinical information and gene analysis, 2 * 4: combination of 2 and 4, 3 * 4: combination of 3 and 4.

The overall rate of diagnosis based on Dystrophin abnormality was higher in 2012 than in 1999. In addition, that rate of diagnosis was higher in

younger patients in both 1999 and 2012.
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Fig. 7 Introduction of artificial ventilation for DMD patients by age
group (Kaplan-Meier analysis).

Group A: born between September 1957 and September 1972 (= 40
years old on October 1, 2012) (n = 151). Group B: born between
October 1972 and September 1982 (= 30~40 years old) (n = 364).
Group C: born between October 1982 and September 1992 (= 20~
30 years old) (n = 336). Group D: born after October 1992 (< 20 years
old) (n = 82). Introduction of artificial ventilation became earlier in
more recent generations.
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Fig. 8 Survival curve (Kaplan-Meier analysis).
A survival curve was produced from 1,273 of the 1,550 DMD cases,
with 277 excluded for lack of confirmed outcome after discharge.
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Abstract

Changes in clinical condition and causes of death of inpatients
with Duchenne muscular dystrophy in Japan from 1999 to 2012

Toshio Saito, M.D.", Katsunori Tatara, M.D.? and Mitsuru Kawai, M.D.”

"Division of Child Neurology, Department of Neurology, National Hospital Organization Toneyama National Hospital
“Faculty of Health and Welfare, Tokushima Bunri University
¥Department of Neurology, National Hospital Organization National Higashisaitama Hospital

To elucidate changes in medical treatment for Duchenne muscular dystrophy (DMD) in Japan, we analyzed the
clinical courses and causes of death of inpatients with DMD registered in the muscular dystrophy ward database of 27
hospitals in Japan specializing in muscular dystrophy treatment since 1999. The total number of hospitalized cases in
1999 was 873, which gradually reduced to 733 in 2012. The mean age of DMD patients in 1999 was 23.6 years old, while
that was 30.1 years old in 2012, with patients 40 years and older accounting for 94 cases in the latest year. The respirator
dependent rate gradually increased from 58.6% in 1999 to 86.1% in 2012. Artificial respiration therapy was introduced
earlier in more recent years and the mean age in recent years was shown to be 17.2 years old. The oral nutritional
supply rate in 1999 was 95.1%, which fell to 66.8% in 2012, while gastrostomy feeding gradually increased to 129 cases
in 2012. The rate of clinical diagnosis of DMD was 52.3% in 1999 and decreased to 43.7% in 2012, which showed
progress towards more accurate diagnosis of DMD. From 2000 to 2012, 521 deaths were reported, with approximately
half of the causes heart related, followed by respiratory related. The mean age of death gradually increased to 32.4 years
old in 2012 from 26.7 years old in 2000. The mean age of survival of all DMD patients was 37.5 years old. Progress
in multidisciplinary medical care for respiratory failure, cardiomyopathy, nutritional problems, and other related factors
has extended the lifespan of DMD patients.

(Clin Neurol 2014;54:783-790)
Key words: ward for patients with muscular dystrophy, Duchenne muscular dystrophy (DMD), artificial ventilation,

multidisciplinary medical care




