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Pediatric Cardiology and Adult Congenital Heart Disease

Nationwide Survey of Care Facilities for Adults
With Congenital Heart Disease in Japan

Tomohiko Toyoda, MD*; Shigeru Tateno, MD*.**; Yasutaka Kawasoe, MD*:
Takeaki Shirai, MD*; Yumi Shiina, MD*;
Kozo Matsuo, MD*; Koichiro Niwa, MD*.**

Background: The number of adults with congenital heart disease (CHD) is increasing rapidly, but care pro-
grams have not been fully established in Japan.

Methods and Results: Questionnaires regarding current status and resources of outpatient and in-hospital services,
and management of pregnancy in patients with adult CHD (ACHD) were sent to 1,033 training hospitals for
board-certified cardiologists. Useful replies were obtained from 458 hospitals (44%). In 417 hospitals (91%), at
least 1 patient was followed in the outpatient clinic; however, only 14 hospitals (3%) had specialized outpatient
clinics; 354 hospitals (77%) had in-hospital patients, but only 6 hospitals (2%) admitted >50 patients per year.
Surgery for ACHD was performed in 232 hospitals (51%), but in 135 of these (58%), the number of operations
was <5 per year. Pregnant women with CHD were managed in 157 hospitals (34%), although only 3 hospitals
(2%) managed >10 cases per year.

Conclusions: In most hospitals in Japan, a limited number of ACHD patients have been followed up and special-
ized multi-disciplinary facilities for ACHD need (o be established. (Circ J 2009; 73: 1147—1 150)

Key Words: Care programs; Congenital heart disease; Japan

cal repair have dramatically changed the survival
patterns in congenital heart disease (CHD). Surgi-

cal mortality was 60~70% in the decade following the first
intracardiac operation for CHD in 1952! Currently, surgi-
cal mortality in large CHD centers is 10% or less2 and more
than 85% of babies born with cardiovascular anomalies can
now expect to reach adulthood34

In Japan, the mortality rate from CHD declined from 3.7
per 100,000 persons in 1968 to 1.2 in 1997. Among the
population aged 1-19 years, mortality declined from 3.1
per 100,000 population in 1968 to 1.1 in 1997. In contrast,
among adults aged >20 years, that rate increased from 0.4
per 100,000 population in 1968 to 0.5 in 19975 The adult
population with CHD is estimated at more than 400,000,
with a rate increase of 4-5% per year$

Patients with at least moderate CHD are likely to undergo
I or more surgical interventions? With rare exception,
notably patent ductus arteriosus, surgery is not curative, so
most if not all operated patients have postoperative residua
and sequelae that require life-long follow-up?-10

Cyanotic CHD in adults is a multisystem disorder!1:12
Risk stratification of pregnancy should be undertaken in vir-
tually all women with CHD!314 Adult CHD (ACHD) patients

!- dvances in diagnosis, medical treatment, and surgi-
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are particularly susceptible to common psychiatric illnesses,
so appropriate screening and referral resources for manage-
ment and follow-up must be available!5:16

In 2000, the “Guidelines for Management of Congenital
Heart Disease in Adults” were published by the Japanese
Circulation Society (JCS), and revised in 2006617 However,
facilities for the care of ACHD have not yet been organized
in Japan!8.19 This nationwide survey was therefore designed
to investigate the status and function of care facilities for
ACHD in Japan.

Methods

This study was conducted by the research group of the
Japanese Society of Adult Congenital Heart Disease. Ques-
tionnaires regarding current status and resources of outpa-
tient and inpatient services and management of pregnancy in
ACHD patients were sent in May and June, 2007, to 1,033
training institutions, including 928 hospitals that were
authorized by the ICS as “Training Hospitals for Board-
Certified Members,” 175 hospitals to which councils of
the Japanese Society of Pediatric Cardiology and Cardiac
Surgery belonged, and 442 hospitals that were authorized by
the Japanese Board of Cardiovascular Surgery as “Training
Hospitals for Board-Certified Members of the Japanese
Board of Cardiovascular Surgery”. If an institution had 2
or 3 board-certified members, for example, cardiology and
cardiovascular surgery, their answers were merged.

The survey included: (1) outpatient services—number of
patients, whether or not there is a special clinic for ACHD;
(2) in-hospital services-number of hospitalized patients;
(3) cardiac surgery for these patients—number of operations;
(4) management of pregnancy and/or delivery—number of
patients; and (5) whether the cardiologists recognized the
JCS guidelines. The data were collected and analyzed at
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the Department of Adult Congenital Heart Disease and
Pediatric Cardiology, Chiba Cardiovascular Center.

Ethical Considerations

This study did not deal with data from the medical records
of individual patients, but conformed to the 2004 revised
version of the Ethical Guidelines of Epidemiological Study
by the Ministry of Education, Culture, Sports, Science and
Technology and the Ministry of Health, Labor and Welfare
of Japan.

Results

Satisfactory replies were obtained from 458 hospitals
(44% of all solicited hospitals).

Outpatient Services

Data are summarized in Figure 1: 91% of the hospitals
had outpatient clinics for ACHD, but 57% of these clinics
followed less than 10 patients. Moreover, only 15 hospitals
(3%) had specialized outpatient clinics.

TOYODAT etal.

B8<10

2 {0~49

850~99

B> 100

BNA
Figure 1. Outpatient services. (A) Number
of hospitals which followed up adult con-
genital heart disease patients. (B) Number
‘of patients who were followed up in each
institution. (C) Number of hospitals which
had specialized clinic. NA, not available.

& <10

# 10~ 49

&8 30~ 9¢

:U 97 Figure 2. In-hospital services. (A) Num-
#8100 ber of hospitals admitting adult congenital
#BNA heart disease patients. (B) Number of patients

admitted to each hospital per year. NA, not
available.

In-Hospital Services

Data are summarized in Figure 2: 77% of the hospitals
admitted ACHD patients over the course of 1 year, but 82%
had less than 10 annual hospitalizations. Only 6 hospitals
(2%) had more than 50 hospitalizations per year.

Cardiac Surgery

Data are summarized in Figure 3: 51% of the hospitals
performed cardiac surgery for ACHD, although 81% had
less than 10 cases per year. Only 6 hospitals (3%) had more
than 20 cases per year.

Pregnancy and Delivery

Data are summarized in Figure 4: 34% of the hospitals
had experience in the management of pregnancy and/or
delivery in ACHD patients; however, 91% managed less
than 10 cases per year.

Penetration Rate of Practice Guidelines

In 289 hospitals recognized the JCS guidelines, making
a penetration rate of 63%.

Circulation Journal Vol 73, June 2009
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Discussion

This is the first nationwide survey of ACHD care facili-
ties in Japan. Most hospitals have been following a limited
number of patients. In one-third of surveyed hospitals, preg-
nancy in women with CHD is managed, and in half of these
hospitals, surgery for these patients is regularly undertaken.
However, the number of hospitals in Japan with a large
volume of the patients remains small. Special care systems
and training programs should be established in Japan without
delay.

Need for Specialized ACHD Care Facilities

The majority of patients with CHD now reach adulthood,
so multidisciplinary facilities for the comprehensive care of
this new patient population have emerged, including congeni-
tal cardiac imaging techniques, diagnostic and interventional
catheterization, congenital cardiac surgery and anesthesia,
heart failure management, transplantation, electrophysiology,
reproductive and high-risk pregnancy services, genetics, pul-
monary hypertension, hepatology, nephrology, hematology,
and psychiatry3.13.20-22

More than 90% of the hospitals in this study followed
ACHD patients in their outpatient clinics, but more than
half followed less than 10 patients. More than 70% of sur-
veyed hospitals had admitted patients in a year, but 82% had
less than 10 hospitalizations per year. Many patients were
probably managed by physicians who were not familiar with
CHD?? Because of the complexities inherent in the com-
prehensive care of ACHD, especially patients with complex
malformations, specialized tertiary care facilities have been
developed in North America, Europe, and in Japan24.25 but
currently, only 15 hospitals in Japan have specialized out-
patient clinics.

Circulation Journal - Vol 73, June 2009
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Bii~10 Figure 3. Cardiac surgeryA (A) Number
“ of hospitals in which surgery for ACHD was
820 performed. (B) Number of cases of cardiac
BNA surgery for ACHD in each institution.
ACHD, adult congenital heart disease; NA,
not available.
"] <5
# 59
B10~19 Figure4. Management of pregnancy and/
oy or delivery. (A) Number of hospitals man-
8220 aging pregnancy and/or delivery in adult
BNA congenital heart disease (CHD) patients.
¥ L

(B) Number of managed pregnant women
with CHD per year. NA, not available.

Cardiac Surgery and Pregnancy

Mortality is higher in centers with relatively low volume
of surgical cases, highlighting the risk of performing the
occasional operation on ACHD patients26 Surgery for most
simple malformations can be undertaken in centers with
relatively low volumes, but surgical outcomes are better
when surgery is centralized to high-volume facilities. In this
survey, less than 5 operations per year were undertaken in
over 60% of hospitals that performed cardiac surgery in
ACHD patients.

Most female patients can tolerate pregnancy under spe-
cialized care, but heart failure, arthythmias, and thromboem-
bolic complications are not rare during pregnancy, delivery
and postpartum in these women?’-2% Patients at high risk
should be managed in a high-risk perinatal facility staffed
by a multidisciplinary team including an obstetrician, car-
diologist, anesthesiologist, and pediatrician? In the current
survey, only 3 hospitals (1%) had managed more than 10
pregnancies per year.

Recommended Guidelines for Management of ACHD
In the Canadian Cardiovascular Society Consensus Con-
ference on Adult Congenital Heart Disease, full service
centers that provide care to adults with congenital or herita-
ble cardiovascular disease serve populations of 3—10 million.
Regional specialized centers provide care to patients within
the constraints of available resources, serving populations
of up to 2 million30-33 In the United States, the 327 Bethesda
Conference on Care of the Adult with Congenital Heart
Disease organized by American College of Cardiology stated
that there should be approximately 1 regional center per
population of 5-10 million3* In the European Guidelines
for Management of Grown Up Congenital Heart Discase,
each specialized center served approximately 5-10 million
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people, as in the United States!4

The JSC guidelines have not specified the desirable
number of specialized centers®!7 More than 20 centers are
believed to be required based on the guidelines from other
countries. In the current survey, 15 hospitals had a special-
ized outpatient clinic for ACHD. The data from this survey
suggest that 20 specialized centers might exist in Japan, but
collaborative care, even in these centers, has not yet been
fully developed. Recommendations are needed regarding the
number of pediatric or medical cardiologists dedicated to
the care of this patient population, and the number of nurse
specialists, residents or consultants for non-cardiac problems
and educational programs. :

The establishment of new specialized ACHD centers is
necessary in addition to improvement of local facilities.
Because most general cardiologists have virtually no experi-
ence in or understanding of the management of these patients,
adult cardiology training programs should provide experi-
ence in CHD. Specialized centers should offer educational
opportunities to general cardiologists so that they can con-
tribute optimally to patient management33

As for recognition of the JSC guidelines, 63% hospitals
answered positively, so circulation of the guidelines should
be encouraged in order to improve and standardize manage-
ment.

Conclusions

Most hospitals in Japan have been following limited
numbers of ACHD patients, but specialized care for this
expanding patient population has not been effectively orga-
nized. The establishment of multidisciplinary facilities for
ACHD is mandatory to assure optimal prognosis for these
patients.
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Introduction: Adult patients with congenital heart disease (CHD) are increasing.
Among such patients, unscheduled hospital admission sometimes becomes necessary.
To provide better management, it is important to evaluate “unanticipated”
problems among patients with CHD.

Objective: To evaluates the reasons, incidence, and outcome of the emergency
hospital admissions.

Results: During 2-years period (2004-2005), there were 335 admissions among 205
adults (age>18 years) with CHD. Unscheduled hospital admissions were 98 times (27%
of total hospital admissions). Underlying cardiac anomalies were unventricular
heart after Fontan operation (n= 15), after Glenn or arterio—pulmonary shunt
(n=10), corrected transposition (n=5), tetralogy of Fallot (n=4), Eisenmenger
syndrome (n=4), and others (n=25). The reasons for 98 emergency admissions were
cardiovascular complications (arrhythmia (29%), heart failure (21%)), syncope
(7%), infection (11%) (infectious endocarditis, upper respiratory infection,
brain abscess), acute chest pain (4%), hemoptysis (9%), intestinal problem and
gynecologic problem. All patients required emergency care. Two patients died
during the hospital stay (heart failure in 1, infectious endcarditis in 1). Most
patients were improved for medical treatment and discharged in stable condition,
but 4 patients required cardiac or noncardiac surgery.

Conclusion: Unscheduled admissions are frequent in adult patients with CHD. Most
problems can be managed by medical therapy. Although problems requiring surgical

therapy are not frequent, multi-disciplinary management is sometimes required.
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Table 1. Reasons of 359 admissions

Reasons of admissions No of admissions (%)

Catheterization Diagnostic 101 (28)
Intervention 11 3
Operation 50 (14)
Arthythmia DrugorDCCV 44  (12)
RFCA 10 3
PMVICD 10 3)
Medical treatment ~ Heart failure 4 (12)
Infection 25 (D
Hemoptysis 10 @3
Neurological 10 (3
PLE 7 2)
Anemia 4 1
Thrombosis 2 (0.5)
Endocrinology 2 (05)
Psychiatry 7@
Dental 4 ¢y
OBGYN 7@
others 7 2)
Examination 4 (H

(CT, MRI, TEE etc)

DCCV: direct current cardioversion, HF: heart failure, 1CD: implantabl
RFCA: radiofrequency catheter ablation, OBGYN: Obstetrics, Gynecalogy,
PLE: protein loosing ML p k Tantat

AT —F /v, CT, MRI, REBTa—7 L
DIREABEA104E] (29%) . FHF, »T—
T ARREDOIREABEN255E] (71%) T
bolo, ZDH B BREABRIL63A (26%)
98[a] (27%) Th o7z, sk DBETIIHE
BE D ABENRD Lz, ABLlER
928, 248, Tk (HPR{E267%, 185563
%) o BUMENR2TA, LR ATH-T-, B
SBABEDERITI8RED D29 R b % <
49081, 30mEANA340[E, 405 AS5[E, 50
AR D3E], 60RELL EAIEID AR Th -
7= (Figure 1),



Figure 1 Total admission of CHD patients by age category
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Table 2.Pathophysiology of CHD

Patients  Admissions

“URTVERLTICUTE! PRYSIO0EY =I5 (A0 FINI%F
(Post Fontan op) 15 (24%) 24 (25%)
(palliative op) 10 (16%) 18 (18%)

S/P ccTGA 5 (8%) 6 (6%)
S/P Tetralogy of Fallot 4 (6%) 5(5%)
Eisenmenger syn 4 {6%) 12 (12%)
Others 25 (40%) 33 (34%)
Total 63(100%) 98 (100%)

CHTY conoenital heart disease TG A conernital ramected transnasition of areat arterv

Figure 2. Reasons for 98 emergency admissions

Others: 10%
OBGYN: 4%
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HEF: heart failure. PLE: protein hoosing enteropaty . OBGYN: Obsketies. Gynocology
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Figure 3.Type of arrhythmia in 28 admissions

PSVT: 2(7%)
VI/VF: 2(7%)

AF/AFL/AT: 20(72%)
Bradycardia .

CAVB:
4(14%)

AF: atriat fibriliation. AFL: atrial fluticr. AT: atsial tachveardia. CAVB: comolete stioventricular block
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Table 3.Pathophysiology of heart failure in 20 admissions

Number of admission

Umventricular physiology 9(45%)
(palliative op) 5(25%)
(post Fontan op) 4(20%)

Systemic RV dysfunction 4(20%)

(ccTGA with no associated lesions,
S/P Mustard op, complete TGA )

Eisenmenger syndrome 3(15%)
Others 4(20%)
Total 20(160%)

ccTGA: congenital corrected transposition of great artery, TGA: transpasition of great artery,

JBE (9%) 23 iV 7= (Figure 4), &I (9
B, 9%) NEBOBRAAKRD 5 b

Figure 4. Type of infection in 11 admissions

Brain abscess: 1(9%)

Pneumonia: 1{9%)

URL: 4(36%)
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Figure 5.Syncope in 7 admissions

Hypotention: 1(14%)
VT/Tdp: 3(43%)

TIA: 3(43%)

ODAEABRR Ui, FIRFIERE, &
TaZIVRBIEEN LT X AT Y

Table 4.0utcome of emergency admissions

Medical Surgical
Arrhythmia 28: DCCV: 12 medication; 11
RFCA:4 ICD: 1
HF 29 (hospital dtj;alh;l): Medication: 20
Infection I»l (hospital death; 1) : Modication: 11 Drainage: 1
Hemoptysis 9: N (brain abscess)
Medication: 9
Syncope 7:
PLE 5 Medication: 6, ICD; 1
Chest pain 4: Medication: §

Medication: | Observation: 2 Op: 1
OBGYN 4: (Ao dissection)

Medication: 1 Observation: 1 Op: 2

DCCV: direct current cardioversion, HF- heart frilure, ICD: implantable canfioverter defibwillater,
oncy catherer ablation, OBGYN: Obstetrics, Gynesclogy,
b
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