]

A BRI TR S U e RV CIR B OB R AR OFESLIZ A 1248
AHRFFE] TR 2 2 FEE 3 BB REE T E

TH23FE2A26 HRTAFRREAAT—aEl KEE401
FHB1B—F% 3309

BME (164, GUFRE)  RAEBUEE. FERA—R, NRES, BE 5. 35
PR KBS T A A TTH BT RIBS TR PHEALCK TR
MATHT, WF ERmTF. A iR FERZ, B8R A

1.5 E

2HEHOFIEE TORIB., EEFEBE~0oHERR (BAH)
EAEBE~DHRESONE (ER23E2H8H)

STHRMFEE > b DI RRE

LARARSAE (LK)
fl L K ZIZ R T DR A BRI LR B OBUR & R
RS & BB R IRbL, AN & BRABHE T — 7 B
T ZN— ADHEEED R B
Ta—FHIOBREBLETHE T 0 7 7 LOEREBEFHT TND
TESRARNFHE 2 & MR ASE R LR BZIRICEM

2HERE GRKT), HlkE (RAEREY S —)
AR DR EBE OB LI BT SRS

BHEEEE REKRF) . NRBEE HAKF)
FARBARHIB T 2 A LR LR BZEICET 5 2E

gﬁ}
mt

4w E. APEE (TERERSRE VY —)
FERBERIBH L V¥ —ICBIT DAL REORESSEDOBUKR



5.MHMLAE (BLKFE)
BN SE KRR B HPERIEIC RIS -IRE
Level 1, Level 2 % E{KIZHIEE 25

6. &R EE (EERBmFEtE L 7 —)
BREH~DORE

THFEE (REZ EHFEP)
7 7 —UEEBEDZEREIZE LT

8.ME LA (B ILKF)
ALERKEOCEBEEOHESLENE RIZET 5 HERE






AL 2 2 R AR RS, R RS
REMIEEE  FAICE L 5 R DR B OB BRI ORI 11 - B A BB %

L

TEIR X

ST AD i

WFZFERREE : A EIC

B DEANLRELRBODREREERRE., RALERERBEEK

RAE L ERERIE S RT LORELIZ AT - R A RIS

EEFFE - ESERBRE T ¥ —hRY

BAE &

SRS TERERSRE & —
FEPIA—ER

PR

B - TERERSF L Z—RALRIEDREDET EM BT, RE#

B AKEFFF

1. BEE/

Z O, SERMERBORA RN
mELBEOEZI BRAREZIZ AL 91
72ot, BHBEICIET BRALRMELKR
BERIISHIENLTEY . T0OBET
FHEEMEREY, ZOT-OBRER D
BENXLAEDTETHY, FOREMRET—F
T 5 BEREDEERIZ OV THEEE
WCREZT Tz, TORR. ALERMEL
REBEEIIITEIITNEBE LRAE
FEOBEMIIEEL 20 . 51220074
WITRR A BB $13409, 10LA L 720 | /NRE
EREZRTEEZBND, 51%10-204E1%
Z OEBIEIERAEL LB b,

:@%ﬁ%;owr@ RRASERME DR

R L TV D REREIIZ VDS, —HEak
TEHDOBEEZ T DEMMRIIIESIC
Mpl EREHEMO M- S BZITT

WAER DN ERbhols, ZOZ

EMD b BEROHEIMAE > FDEHR
WEEDER L DRMROBENZHE TH
L0, EDOITHEBRFRE L GERE
BBV AT LD 5, ZIUIFEMASDE
A, BET—Z2EMEMEERL, Y
TR ZWT L IRRA 1T D - OICEARFIET
HD, B, RATLERECRBORIZEN
HEAEL . EREODRVAE T, =R
ERXEVAT MIEE LWBEFETH
DB, ZOZ EIZET SREFHITTHOR T
2,

AR T, 1) FTERNTRALRME
DRBICET 5ERERIE S X T LOHE
BT ARAETV. ThELESR Y b
L LTRIT TN FTREMEZ R 5. 2) Bl
ANERMEDRBEMAREZDZTHEED
FEEALGMNCL., FMPRICBIT S =—



RERETT S, 3) MAERMELREBERE
DEEOE QOL) &/NERD bR A E R
BA~OBITHORMBEZALNITTD, 2
R E Lz,

2. BRSIE

1) BRALERMIRRIZET 2ERERX
L BURT AOBE  TERNT, Effims
Fy NU—7 RHEET D0, TERNT,
FRMUER, RALERELREEBLDZEL
TV B ERIRRE (FERERSERE ¥ —.
FERZ E bRk, TEANFA. BEK
TERXKFNTRERE#—) T, B
kY U7 BEET D, TTICTE
Bz EHmEBEic, S R/BEINTE
v, TEEBRBRYL VYR EDORBRT
IZ. computer CT ¥ ERTAHZ LIZLY,
UTNEA LEREIEFT D, Lra—3%
Bid, FBOBRFOREELHVILELD
A0, ZNHOFEETIL, FEO.LT o
—EBEHRTTIHAINTVEOT, Zh
RIS D EBAEETH D, CT, MRI, M
BEET—F 21X, DicomfERic LD v
ideoEif& &9 %, BOHAEEE LAR—
FERAT S, ZOHOBETREROHE
A, arvta—F—V7 MEEREEITI,
Atk TOFEEREERERY FE LTATT
W ATRERRIC DV TRETT 5, GRS T
v N —7 TOEARRIT. BAPBES
NRWER L B2 LI+ R RERE T D,
ERROBER L LEFr 2B | BE4.
AFEAB, IDEFREEX HELCERY
HHT D,

2) FRAERMELERBENMSNZEED
M - 20094E4 H 5> H20104E12 8 & TIZTEE
BEBIA Y ¥ —R AR LRBAEK
W2 LI-15m L LR LR EBELL
3% XTI, R, MR R, XP2ER
B HVT P HBFHRANCTE L,

3) 18F LI EOCHDAKBE TR L BERA
HQOL R EESF-36 H AGEMUK R BRI 5
RERLERR EWCDNWT DA EHE LT
277,

3. MIARRRUEER

1) RAZRMELRBIZET HERER
FEVATLOEE . 7T QIS
NRERBRFESTIA TTEEITUN
SR LTERIEGHREA I —Fy
FNTT R 7 A FE#R, VPN RZ R b)) &
AnWTiEm L, BE (==2—, CT, LEX
T H-RE)BBRFTHHZ L IRGE
. R, LR ToEGREHEL
BRBODT A ARy a Y BARERTHD
TLEMRLE, £z, XBEOY T MY
T EERATAZLICL Y, EEER
U FHEI. T A BT T X, MR
MTHBEBLTHWA LR — M AT AT
BEERT TH 5,

2) TLERLHERIT 2814 %, TEB
17 57 & (60%) . BB LUV N A
= 42 4 (37%) | B8S F T AR 4
% (4% Tholz, WEBLUTEI S FE
VoA BRTRIMEZ L 42 49 18
2 (A3 ITBHSA DS OB Th o T2,

3) QOL M RJE SF-36 [ DWW THER 13 4



(B 41,

ot 32) OfFRE EREE[
B L7z, IR EREE MK <

Rz 20 FRACHEIZIE o 72, F£72.79. 2%

PERBIZEFRTLIRE - LEEX LD,

22. 4% I FERR « BRI T ARES

oz, ZHORMRBREIIRBEERE

EEEER o T,
4. fiih

ACHD B k2 %24 5 BE OF 4L

R A HA

ICELZTOOEBBITTH o1,
BRASERXEOEMM a3 ELEL TS

BHEOER, bW EHROL Lok
ITENTWARWVWAER VAT TODIRE

FTHREGREERE L,

FEFRAO fE R

ENES, FEMESmEEZ 2<%
DEBEIKH L THRCLEMNIBLEE

LWz D, BEPLOBIBEL.

SR

ACHD # P8 L T B EMODFER & A AEH
TO ACHD R DBEIVLETH 5D,

/:.’\%\
Hi

R

Bl i A NBEE BT 5 L &
. PRERIORS, EMEREFE

DERVPBETHD, ZhERKI,

PR, BEMEM L OFRLEF

LW, IREFHOEEEITH 2D,
LS%, ERERXEVATAEADICH

WBZENEEND, FEETITAR

Ftir b B ABRMR ~DBATHIC CHD &

FEDL1/2~3/4BFZZ L EoTn5HE

WHORERRRDHY . 5%,

ZE2HEO

EERECEERTF — LOXBERNEDOHHE

LR EbRELEZOND,

5. BFERE

1) FXEE
1.

PP A—BE. BRAZRMOERES, £+
RMEREE, NERFEL v 2 —2010, #2
BEFAE, B, 2010.4.22. 42-48.
FEPIA—ER, LB RIS T 5%
KM RE, )4 TES, AbEEHE,
E—p. ZEFEH, LKA, LTRE
wmE. VT —IRIERSNT W
K., BAEE. Bx. 2010.7. 1.
935-957.

FEPA—ER. e ASERIME LR B ORET
B, HE. SRODRES, EFEO
HpA  2010; 232: 775-778
FEPA—BR, JIEIRME. OEBEDOEYR
HEOME, BBIZETAHA K74
V. BEHIEZE 2010; 40: 495-498.
FERA—ER. NROIREETES, FRIT
RADERELER, NREES2
2010; 73: 323-325.

FEPA—BR, L. AR OR

7N

B KROEEME, LT =— 20105
11: 738-742.
FEPA—BR. DREB EEIRHE S

—BR#mEE. Medical View, K iL.
2010. 12. 20
FEPIA—BRfth. (OERBRE DR -
EOHEG, BBIZET DA FTA 2,
A ATERERF2 web 2010
Silversides CK, Kiess M, Beauchesne
L, Bradley T, Connelly M, Niwa K,
Mulder B, Webb G, Colman J, Therrien
J. Canadian cardiovascular society

2009 consensus conference on the



10.

11.

12.

management of adults with

congenital heart disease: outflow

tract obstruction, coarctation of

the aorta, tetralogy of Fallot,
Ebstein anomaly and Marfan’ s
syndrome. Can J Cardiol
2010;26:e80-97.

Silversides  CK, Marelli A,

Beauchesne L, Dore A, Kiess M,
Salehian 0, Bradley T, Colman J,
Connelly M, Harris L, Khairy P,
Mital S, Niwa K, OechslinE, Poirier
N, Schwerzmann M, Taylor D, Vonder
Muhll I, Baumgartner H, Benson L,
Celermajer D, Greutmann M, Horlick
E, Lanzberg M, Mei jboom F, Mulder B,
Webb G,

Warnes C, Therrien J.

Canadian cardiovascular society
2009 consensus conference on the
with

management of adults

congenital heart disease:
executive summary. Can J Cardiol
2010;26:143-150.

Shiina Y, Toyoda T, Kawasoe VY,
Tateno S, Shirai T, Wakisaka Y,
Matsuo K, Mizuno Y, Terai M, Hamada

H, Niwa K. Prevalence of adult

with congenital heart

Int J Cardiol.

patients
disease in Japan.
2011;146:13-6.

Kaemmerer H, Mebus S, Schulze—Neick
I, Eicken A, Trindade PT, Hager A,
OechslinE, Niwa K, Lang I, Hess]J.

13.

14.

The adult patient with Eisenmenger
Syndrome: A medical update after
Dana Point. Part I: Epidemiology,
Clinical Aspects and Diagnostic

Options. Current Cardiology
Reviews 2010; 6: 343-355.

Mebus S, Schulze-Neick I, Oechslin
E, Niwa K, Trindade PT, Eicken A,
Hager A, Lang I, Hess J, Kaemmerer
H.  The with

adult patient

Eisenmenger Syndrome: A medical
update after Dana Point. Part II:
Medical treatment—-study results.
Current Cardioclogy Reviews 2010; 6:
356-362.

Qechslin E, Mebus S, Schulze—Neick
I, Niwa K, Trindade PT, Eicken A,
Hager A, Lang I, Hess J, Kaemmerer
H.  The with

adult patient

Eisenmenger Syndrome: A medical
update after Dana Point. Part III:
Specific management and surgical
Cardiology

aspects. Current

Reviews 2010; 6: 363-372.

2) FRER

1.

Niwa K. Adult congenital heart

disease. The 12" South China

international congress of

cardiology. 2010.4.9. Guangzhou,

China.
Niwa K. Satellite Symposium: Long
after tetralogy of

term 1issues

Fallot. Late development of aortic



3

root dilatation and it s

management. National Heart
Association of Malaysia 14'" Annual
scientific meeting 2010. 2010. 4. 10.
Kuala Lumpur, Malaysia.

Niwa K. Provision of care for
GUCH-patients and patients with
due to

pulmonary hypertension

congenital heart disease.
Situation in Asia/Pacific-area. 6%
congress of update in cardiology
and cardiovascular surgery.
2010.4.17. Izmir, Turkey.
FPIA—RB, FAFERMEDREER & TR,
HEE, % 3 EIRRAERMELOLEBRES,
2010.5.8. KPR,

Niwa K. Infective endocarditis in
ACHD. Symposium: ACHD a rapidly
growing popuration. World Congress
of Cardiology. Scientific sessions
2010. 2010.6.17. Beijing China.
Mizuno Y. Care systems in adults
with congenital heart disease - a
role for special nurses— World
Congress of Cardiology. Symposium.
2010. 6. 18. Beijing China..

PPN —BR, =F##E, Multicenter
study-Sharing data between
Asia-Pacific and the world- & 46
Bl B A/ NEBRE ¥R, 2010.7.7. F
%

FEPI—BR, AR R BEFT O

BmE, %5 EILELT 2 —RFESR,

10.

11.

12.

14.

15.

16.

2010.8.25. L.

FERA—BR, BASERMER B ORI
DENE, 5 2 EFEE/ R ILE S
77 LA, 2010.9.4. FA.

P —BR, AR OREDBRR &
Pk, % 10 LR ERERER 7 + —
7 I, 2010.10.9. AL0Z.

FFRA—BR, BN RMELRBOES
5%, %10 BB IL/NRIERERHIE
£, 2010.10.29. Eil.

FERA—BR, FRRAERMEDRE-RRA
Bz Ao - R RKELRBOEH- 5§
1 BN e R OERE I T —,
2010. 10. 30. &R,

. Niwa K. Commentary. Aortopathy in

AHA
2010.

congenital heart disease.

scientific sessions

2010. 11.17. Chicago, U.S.A.
Sakazaki H, Niwa K, Lee HJ, Nakazawa
M, Saji T, Nakanishi T, Akagi T,
Ueno M, Takamuro M, IchidaF, Kojima
N, Kato H, Matsushima M, Kogaki S,
Kido S, Aragaki Y, Joo K, Suda K.
Predictors of mortality and the
effect of disease specific therapy
on survival in adult patients with

AHA
2010.

Eisenmenger syndrome.

scientific sessions
2010. 11.17. Chicago, U.S.A.
PIRA—BR, BRAERELRB DR
OB, F 42 ERE/NRIEREERES
£, 2010.12.11. K%

FEP—ER, A e RMEORB DI



ik, ® 14 EN—bhEITF—,
2011.1.27. H.

17. Mizuno Y. Social support of adult
with congenital heart disease %
46 [\ B A/NRIERES S5, 2010.7.8.
T3

18. KB, RRALERELREBEBRED
QL EEBER, % 13 M AERAL
R LRBFER, 2011. 1. 8. &,

11. HEPTAHEDO R - BRI
2L,



e R DOTUTICEE T 5 —E&

=5
EFERL | MXFA Mvh (EBESEO | E B 4 R4S | R (EERE | o=
FEP N — AR GERER | B+ PNERZ L e A E AR 2010 4248
BR 2—2010 i
FF A —ERACBITARRINL ERE. (H T —REREHEE |Ex 2010 [935-957
BB, STEFRAME LR R B I -
INE—RR, (& EEER
FH A —| DR B EARIRHEE |FFPIA—BR [ B L AT IR A 2 0 AR 2010
B HEE B2 —it
P —|0 5 BB E o E A —BR H A< 5 28| &0 2010
R A iR - HEE DI, ERE
ERBIZETAHA
FZA4
BREKRAL WXEA MLA REEL Ei 3 R—= HRRE

FHIA—ER A S R DR B O B|EZD Hd 4 232 775-778 2010

FEm, HE, 5%0
FERA—RR, G| R B OMF R E OEEESES (40 495-498 2010
£33 i, FEICETANA
FHA—ER NERORERE, ERVNERZE (73 323-325  |2010

2. BADERMELE
FEPIA—BR, STER R A e KM DR B R a2 — 11 738-742 2010
N DEEME




Silversides CK,

Kiess M, Beauc
hesne L, Bradle
vy T, Connelly
M, Niwa K, Muld
er B, Webb G, C
olman J, Therri
en J

Canadian cardiovascy
lar society 2009 con
sensus conference on
the management of a
dults with congenita
1 heart disease: out
flow tract obstructi
on, coarctation of t
he aorta, tetralogy
of Fallot, Ebstein a
nomaly and Marfan’ s
syndrome.

Can J Cardio
1

e80-97

2010

Silversides CK,
Marelli A, Bea
uchesne L, Dore
A, Kiess M, Sa
lehian 0, Bradl
ey T, Colman ],
Connelly M, Ha
rris L, Khairy

P, Mital S, Niw
a K, Oechslin

E, Poirier N, S
chwerzmann M, T
aylor D, Vonder
Muhll I, Baumg
artner H, Benso|
n L, Celermajer|
D, Greutmann

M, Horlick E, L
anzberg M, Meij
boom F, Mulder

B, Warnes C, We
bb G, Therrien

J.

Canadian cardiovascu
lar society 2009 con|
sensus conference on
the management of 4
dults with congenita
1 heart disease: exe
cutive summary.

Can J Cardio
1.

143-150

2010

Shiina Y, Toyodal
T, Kawasoe Y,
Tateno S, Shirai

T, Wakisaka Y,

Matsuo K, Mizuno

Prevalence of adult
patients with congen
ital heart disease 1
n Japan.

Int J
Cardiol.

146

13-6

2011




Kaemmerer H, Me
bus S, Schulze-
Neick I, Eicken
A, Trindade P
T, Hager A, Oec
hslin E, Niwa

K, Lang I, Hes
s J.

The adult patient with
Eisenmenger Syndrome:
A medical update after
Dana Point. Part I:
Epidemiology,
Clinical Aspects and

Diagnostic Options.

Current Card
iology Revie

WS.

343-355

2010

Mebus S,
Schulze—Neick I,
Oechslin E, Niwa
K, Trindade PT,
Eicken A, Hager

A, Lang I, Hess

J, Kaemmerer H. <

The adult patient wi
th Eisenmenger Syndr
ome: A medical updat
e after Dana Point.

Part II: Medical tre

atment—study result

Current Card
iology Revie

wS.

356-362

2010

Oechslin E,
Mebus S,
Schulze-Neick I,
Niwa K, Trindade
PT, Eicken A,
Hager A, Lang I,
Hess J,

Kaemmerer H.

The adult patient wi
th Eisenmenger Syndr
ome: A medical updat
e after Dana Point.

Part III: Specific m
anagement and surgic

al aspects

Current Card
iology Revie

WS.

363-372.

2010




International Journal of Cardiology 146 (2011) 13-16

Interhatibnja‘l Journal of Cardiology

journal hom‘ep'age_:-sw;\é\fw.e_!sevier.com/kocate/ijca‘rd

Caontents lists available at ScienceDirect

Prevalence of adult patients with congenital heart disease in Japan

Yumi Shiina ¢, Tomohiko Toyoda ®, Yasutaka Kawasoe ?, Shigeru Tateno ?, Takeaki Shirai ?, Yuko Wakisaka *,
Kozo Matsuo 2, Yoshiko Mizuno 2, Masaru Terai °, Hiromichi Hamada °, Koichiro Niwa ®*

 Chiba Cardiovascular Center Department of Adult Congenital Heart Disease and Pediatrics, Japan
b Tokyo Women's University Yachiyo Medical Center Department of Pediatrics, Japan

ARTICLE INFO

Article history:

Received 15 April 2009
Accepted 11 May 2009
Available online 2 June 2009

Keywords:

Prevalence

Adults with congenital heart disease
Death certificate

Annual increase

ABSTRACT

Background: Today most patients with congenital heart disease (CHD) can be expected to survive into
adulthood. Reports regarding the number of adults with CHD in Japan are scarce. Our study aims to define
the number of these adults.

Material and methods: The estimated number of infants born in Japan with major CHDs since 1947 was
calculated together with mortality rates. We estimated the number of CHD survivors from data on survival
rates of unoperated and postoperative patients. The number of deaths from 1968 to 1997 was analyzed using
individual death certificates held by the Japanese Government.

Results: In 1967, 163,058 patients with CHD including 53,846 adults were assumed to be alive. From 1968 to
1997, 548,360 patients with CHD were born and 82,919 died. A total of 622,800 patients, including 304,474
children (49%) and 318,326 adults (51%) were estimated to be alive in 1997. From 1997 to 2007, there has
been an estimated increase of 9000 adults every year, and in 2007, 409,101 adults are estimated to be alive.
Conclusions: The prevalence in adults with CHD in Japan has explosively increased from 1967 to 2007. There
were 409,101 adults with CHD in 2007 with an annual increase of 9000. These data are crucial for planning

the establishment in Japan of special facilities and resources necessary for the care of these patients.

© 2009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Owing to advances of surgical and medical management, most
patients with congenital heart disease (CHD), even complex CHD, can
be expected to reach adulthood. There have been several excellent
reports about the estimated number of adults with CHD (ACHD) in
Canada, UK, and US {1-3], but there are few reports on the number of
ACHD patients from Asian countries including Japan. These data
regarding the prevalence of ACHD are crucial in determining the
resources and special facilities required for their care.

Our study sought to determine the number of adults with CHD based
on the death certificates of CHD registered with the Japanese Government.

2. Material and methods
2.1. Sources of mortality data in Japan

In Japan, death certificates have been registered with the Government within
7 days of demise, and must include name, sex, date of birth, date of death, age of death,
place of death, and cause of death. The Japanese Government publishes the number and

* Corresponding author. Department of Adult Congenital Heart Disease and
Pediatrics, Chiba Cardiovascular Center, 575 Tsurumai, Ichihara, Chiba 290-0512,
Japan. Tel.: +81 436 88 3111; fax: +81 436 88 3032.

E-mail address: KNIWA@aol.com (K. Niwa).

0167-5273/$ - see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.ijcard.2009.05.032

causes of death, coded according to the International Classification of Disease (ICD) in
the annual national vital statistics. For 1968 to 1971, mortality data were obtained from
the national vital statistics and the cause of death were coded into ICD. For 1972 to 1997,
the data were obtained from individual death certificates registered with the Japanese
Government [4]. During the 30-year study period, the causes of death from CHD were
classified according to ICD-8 (1968-1978), ICD-9 (1979-1994), and ICD-10 (1995-
1997). The years before 1968 were excluded because CHD was not specifically classified
in the ICD. The patients with endocardial fibroelastosis and chromosomal anomalies
were also excluded. In Japan, the death registration began to be computerized in 1972,
and the data from Okinawa prefecture were not available until 1972. ACHD is defined as
patients with CHD over the age 15 years.

2.2. Mortality for severe CHD until the1970s

Because of poor unoperated survival and high surgical death rates in Japan before
the 1970s, most patients with complex CHD, except those with tetralogy of Fallot (TOF),
died before their first year of life [4,5]. Even in TOF, the operative mortality rate was as
high as 27% in 1972 according to a Japanese multicenter study [5]. We therefore
excluded patients with severe CHD, except for those with TOF, born before 1972.

2.3. Calculation of the number of adults with CHD

2.3.1. Total number of patients with CHD in 1967

Estimated number of patients with CHD born from 1947 to 1967 was calculated by
national birth rates and incidence of CHD in live born babies. The incidence of CHD was
10.6/1000 live births from the Japan Welfare Facilities Survey in 1986 [6]. Then, as in
other reports [7], we used data on unoperated patients and death rates of
cardiovascular surgery for calculation of survivors with CHD. Patients with CHD alive
before the year 1947 were excluded, because official birth rates were not available due
to World War II.
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2.3.2. Total number of patients with CHD born from 1968 to 1997

These were estimated from the number of patients born with CHD from 1968 to
1997 minus national mortality rate in patients with CHD from 1968 to 1997. Patients
with spontaneous closure of ventricular septal defect (VSD), estimated at 15% of CHD,
were also excluded from the calculation of the number of ACHD.

2.3.3. Number of ACHD

The number of ACHD patients born before 1971 was calculated from survival rates
of unoperated patients, mortality rates of cardiac surgery, and long-term survival rates
after surgery. Patients with CHD born from 1972 to 1982 would have been over 15 years
old in 1997, and the number was estimated from annual number of live births with CHD
and annual number of deaths with CHD. The number of patients with ACHD born from
1972 to 1992 was estimated from annual live births with CHD and total number of
deaths with CHD under 5 years of age.

2.3.4. Number of adults with CHD according to severity

Severity of CHD was classified following the Task Force 1 of the 32nd Bethesda
conference of the American College of Cardiology [1}. We estimated the number of
patients with major CHD in 1967 using previous reported data [Table 1].

3. Results

3.1. Number of deaths due to CHD from1968 to 1997

According to our previous study, during 30 year periods from 1968
to 1997, the total number of deaths due to CHD was 82,919, and
number of deaths in different age ranges was 48,672 (59%) in the first
year of life, 19,446 (23%) between 1 and 19 years of age and 14,801
(18%) in adults, respectively.

Table 1

3.2. Number of patients with each major CHD in 1967 [Fig. 1]

Number of patients with each major CHD in 1967 was calculated
based on the data of birth rate and unoperated history of CHD as
follows; Patent ductus arteriosus: 12,286, VSD: 87,906, Atrial septal
defect: 16,363, Coarctation of the aorta: 8315, Aortic stenosis and
Pulmonary stenosis: 855 and 30,521 each, Atrioventricular septal
defect,: 2254, TOF: 3524, Ebstein's anomaly: 1032, respectively

(Fig. 1).
3.3. Number of patients with CHD [Fig. 2]

From data on the number of adults with the various malformations
mentioned above, at least 163,058 patients with total CHD were alive
in 1967, and 157,359 born from 1947 to 1967 were alive as adults in
1997. From 1968 to 1997, at least 548,360 patients with CHD were born
and 82,919 patients with CHD were dead. These data suggest that at
least 622,800 patients were alive in 1997 (Fig. 2).

3.4. Number of adults with CHD from 1967 t01997

In 1967, only 53,846 adult patients were alive. In 1971, the number
of ACHD patients slightly increased to 84,196. 177,457 born from 1947
to 1971 were alive as adults in 1997. Estimating from the death
records, 165,729 born from 1972 to 1982 were adults in 1997

The prevalence, unoperated survival, survival rate after cardiac surgery and long-term survival of major CHD.

2 Silent PDAs, those are found accidentally during echocardiography, are excluded in this calculation.

b The incidence of subpulmonary VSDs has been reported to be as high as 28-35% of total VSDs in Japan. Spontaneous closure rate of subpulmonary VSDs has been reported to be
only 3.8%, but that of perimembranous VSDs 74%. About 90% of small muscular VSDs close spontaneously.

¢ Large VSDs lead to death or cause Eisenmenger syndrome if unoperated, and this type is 5-11% of all VSDs [44].

4 In the case of small defects without repair, the long-term mortality rate is very low.

¢ Bicuspid aortic valves are excluded.
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Fig. 1. The number of adults with major CHD from 1967 to 2007. This figure shows that
adults with major CHD in 1967, in 1971, in 1997 and in 2007, consecutively. Number of
adults with major CHD is increasing explosively.

Excluding patients with spontaneously closed VSD, 140,869 born from
1972 to 1982 were adults in 1997.

Therefore, in total, there were 318,326 adults (51%) and 304,474
children (49%) with CHD in 1997.

3.5. Number of adults with CHD in 2007

In 2007, there were 167,445 adults who were born from 1947 to
1971. After excluding the patients with spontaneously closed VSD,
there were 241,656 adults born from 1972 to 1992 (85% of 284,302
adults born in that period). As a result, in 2007, there were a total of
409,101 ACHD patients. From 1997 to 2007, the annual increase in
Japan has been about 9000.

3.6. Number of adults with CHD according to the severity of CHD [Fig. 3]
In 1967, 50,651 (94% of ACHD) were mild. In 1997, 239,374 (75%)
were mild and 78,952 (25%) were moderate to severe. In 2007,
278,001 (68%) were mild and, as many as 131,101 (32%) were
moderate to severe (Fig. 3).
4. Discussions
This study indicates that the prevalence of adults with CHD in

Japan has dramatically increased from 1967 to 2007. Of 409,101 adults
with CHD, 32% with moderate to severe CHD were alive in 2007 with
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Fig. 2. The total number of patients with CHD from 1967 to 2007. This figure shows that
the total number of patients with CHD in 1997 is much larger than that in 1967 with
remarkably higher ratio of adults/children.
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Fig. 3. The number and percentage of adults with CHD according to the severity of CHD
from 1967 to 2007. This figure shows that the number and percentage of adults with
moderate to severe CHD have been increasing dramatically from 1967 to 2007.

an annual increase of 9000. These data are crucial for judging the
establishment of special facilities and staffs caring for adults with CHD
in Japan.

Approximately 85% of babies born with CHD can now be expected
to reach adulthood owing to improved surgical techniques and
medical management [8,9,10]. The incidence of ACHD can be
anticipated to increase dramatically over the next decade.

From a recent study, the prevalence of ACHD in Quebec was 4.09
per 1000 live births, and in Canada, an estimated 96,000 ACHD
patients in 2000 [3]. Importantly, the prevalence of adults with severe
CHD has been increasing, and a half (49%) of patients with severe CHD
were adults in 2000 [3].

There were 104,479,000 people aged over 15 in Japan in 2007 [11},
and at least 409,101 with ACHD. The prevalence of ACHD was 3.92 per
1000 adults in 2007, a bit smaller than Canadian data (4.09 per 1000
adults). Hoffman reported that in the US if all patients were treated,
there would be 750,000 survivors with mild CHD and 580,000
survivors with moderate to severe CHD in 2002. If not treated, there
would be 400,000 survivors with mild CHD and 250,000 survivors
with moderate to severe CHD {7]. In fact, the actual numbers of
surviving adults will be between these two estimates. Wren has also
reported that the adult population would consist of 28% complex, 54%
significant, and 18% minor CHD [2]. The definition of severity of CHD
differs slightly but over 40% of all CHDs in adults can be considered as
moderate to severe CHD. Similar to these data is our assumption that
at least 32% of all patients with ACHD in Japan have moderate to
severe CHD.

In this study, we analyzed the number of ACHD patients, but are
also concerned about children with chronic pediatric cardiac disorders
such as cardiac tumor, Marfan syndrome, cardiomyopathy, primary
arrhythmia, and other cardiac problems that need continuous follow-
up and are now getting into adulthood. Also the number of patients
with a history of Kawasaki disease is now as high as 200,000, and
those with coronary artery lesions need to be continuously followed-
up as adults in Japan [12,13]. In this study, we excluded these patients
from calculation of ACHD, and can easily underestimate the number of
patients graduating from the pediatric clinic and moving to the adult
congenital cardiology clinic. Gatzoulis et al. reported a 2695 expansion
in outpatients’ workload in 10 years (1987 to 1997) in Toronto [14].
Wren has reported a 400% growth in the number of clinics for ACHD in
the past 10 years [2].

Only a few adult cardiologists in Japan are aware of this surprising
phenomenon and their responsibility for ACHD, but it is important
that appropriate arrangements be made for the transfer care of ACHD
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from the pediatric to the adult service. Our data will be useful for
future establishment of care facilities and resources for this expanding
population.

5. Limitations

First, co-existing CHD was not identified from individual death
certificates and may result in ICD cording errors. Next, estimating the
number of adults with mild CHD, especially perimembranous VSD, is
difficult because many of them will have spontaneously closed during
early childhood with no need for follow-up. Secondum atrial septal
defect, Ebstein’s anomaly, and congenitally corrected transposition
may not be diagnosed until adulthood resulting in an underestimate
in the number of ACHD. Also, the number of patients with bicuspid
aortic valve is hard to establish because most of them are without
symptoms during childhood and are not diagnosed until adulthood.
Most patients with cyanotic CHD and palliative surgery may not reach
adulthood, however, some are alive as adults. We may underestimate
this population, but the number is very small and would have little
effects on our data. Except for several CHDs such as TOF and VSD,
Japanese data including unoperated patients, mortality rates, and
long-term survival after repair are scarce, so we applied data from
North America and Europe. It was impossible to calculate the number of
children with CHD in 2007 because there were no official registration
systems of the number of CHD patients in Japan, and no data on
individual death certificates held by the Japanese Government from
1997 to 2007. So we show only the number of ACHD in 2007 in Fig. 2.

6. Conclusions

The prevalence of adults with CHD has been explosively increasing
from 1967 to 2007. Total 409,101 adults with CHD, at least one-third of
them thought to have moderate to severe CHD, are alive in 2007 with
an annual increase of 9000. These data are important for the
establishment of the special facilities and resources for adult CHD
patients in Japan, and for the establishment of education and training
systems for adult cardiologists in this evolving field.
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Prevalence of ACHD
in the general population

Prevalence/ Total ACHD (year 2000)
1000 population
Country Group Population Severe Others Severe Others Total

(year2000)

US Children 72,293.812 1.45 1044 104826 754,747 859,573
Adults 209128094 038 371 79469 775.865 855334

Canada Children 7.137,778 1.45 10.44 10350 74,518 84,868
Adults 23,551,257 038 371 8949 87375 96,324

Mareli AJ et sl AHJ2009;157Q0).1-7

Japan Adults 104,479,000 409,101

Proportion of ACHD in Asian Countries
Survey Asia Pacific Society of ACHD

Heung Jae Lee. 1st APACHD 2008, Jeju)
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