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Current Status of Treatment for Advanced Heart Failure of
Children in the United States
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In the United States, approximately 400 pediatric heart transplants are performed each year. When a deceased
organ donor is identified, the UNOS’ computer system generates a ranked list of transplant candidates based on
blood type, medical urgency, waiting time, expected benefit, geography, and other medical criteria. The average
waiting time is approximately 2-3 months. The survival rate after the transplant is improving and the 5-year sur-
vival rate after the transplant is approximately 80 %. Dilated cardiomyopathy is the most common indication for
the transplant, but approximately 40% of the cases are with congenital heart disease, and transplantation after
Fontan failure has been increasing recently. The most common circumstance of brain death is a motor vehicle
accident, but unlike Japan, child abuse is also included. After the approval of the Berlin heart EXCOR in 2011,
the number of patients with VAD is increasing and the results are excellent. There are some promising pediatric
implantable VADs in the market and in preclinical trials.
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Table 1 Pediatric Heart Status Requirements (under 18 year old)

Pediatric Heart Status 1A Requirements

1. Requires continuous mechanical ventilation and is admitted to the hospital that registered the candidate.

2. Requires assistance of an intra-aortic balloon pump and is admitted to the hospital that registered the candidate.

3. Has ductal dependent pulmonary or systemic circulation, with ductal patency maintained by stent or prostaglandin infu-
sion, and is admitted to the transplant hospital that registered the candidate.

4. Has a hemodynamically significant congenital heart disease diagnosis, requires infusion of multiple intravenous inotropes
or a high dose of a single intravenous inotrope, and is admitted to the transplant hospital that registered the candidate.

5. Requires assistance of a mechanical circulatory support device

Pediatric Heart Status 1B Requirements

1. Requires infusion of one or more inotropic agents but does not qualify for pediatric status 1A.

2. Is less than one-year-old at the time of the candidate’s initial registration and has a diagnosis of hypertrophic or restrictive

cardiomyopathy.

Pediatric Heart Status 2 Requirements

If the candidate is less than 18 years old at the time of registration and does not meet the criteria for pediatric status 1A or 1B
but is suitable for transplant, then the candidate may be assigned pediatric status 2.

Table 2 Qualifying Pediatric Status 1A Inotropes
and Dosages

Requires infusion of a single high dose inotrope:
« Dobutamine greater than or equal to 7.5 pg/kg/min
» Milrinone greater than or equal to 0.50 yg/kg/min
+ Dopamine greater than or equal to 7.5 pyg/kg/min
« Epinephrine greater than or equal to 0.02 yg/kg/min
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Table 3 Waiting times for the heart transplantation

Age Waiting time (median)
<1 Year 77 days
1-5 Years 81 days
6-10 Years 63 days
11-17 Years 62 days

Time on wait list %
<30 days 36.3
31-60 days 20.3
61-90 days 12.3
3-6 months 17.3
6-12 months 9.4
1-2 years 3.3
2-3 years 0.5
3+ years 0.6

W%, 2) IABP, 3) BIREAMAFIENIEER X 72 (3 KT
B, 4 MATEIREMNCHE BRI OERE, HEE
2 H7OMOAOFIREL 5 (Table 2), 5) HEARATHH
BRI EMNSt L im>T05. Ffz, StatuslA
14 HS L OWAEGEDNRETH 5.
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Fig. 2 Kaplan-Meier survival conditional on survival to 1 year (transplants: January 1982 to June 2013)
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%7z, International Society of Heart and Lung Trans-
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Table 4 Continuous Risk Factors for 1-Year Mor-

tality (Pediatric Heart Transplants: Janu-
ary 2002 to December 2012)

Cause of death %

Graft failure 28.0

Multisystem organ failure 16.6
Acute rejection 12.2
Infection 9.7
Cerebrovascular 9.1
Pulmonary 7.3
Technical 4.1
Coronary artery vasculopathy 2.4

T R—=THY, K 1FAOEE THETHS (HR
2.3). T Ofth, thEiOEN (HR 2.2), JeRMEOKE
NS 20 (HR 1.6) R ENHEZRVART T 7
7 R2—LLTHEITLGNTNS.
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Table 5 Characteristics of pediatric heart transplant patients, 2000-2002 & 2010-2012 (United States)

2000-2002 2010-2012
Level
N % N %
Age <1 208 24.9 322 29.2
1-5 219 26.3 254 23.1
6-10 115 13.8 157 14.3
11-17 292 35 368 334
Primary cause of disease Congenital defect 357 42.8 477 43.3
Dilated myopathy: idiopathic 269 32.3 316 28.7
Restrictive myopathy: idiopathic 50 6 49 45
Dilated myopathy: myocarditis 20 2.4 49 45
All others 138 16.5 210 19.1
Patient on VAD No 774 92.8 880 79.9
Yes 60 7.2 221 20.1
Transplant history First transplant 773 92.7 1027 93.3
Subsequent 61 7.3 74 6.7
44% 53%
OCardiomyopathy
mCongenital
mRetransplant
42%
@ Other
<1 year 1-5 years
0
56% 66%

36%

6-10 years

2%
7%

25%
11-17 years

Fig. 3 Recipient diagnosis in recipients aged o1 year, 1 tob years, 6 to 10 years and 11 to 17 years (trans-

plants: January 2009 to June 2014)
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Table 6 Circumstance of Death (Donor age less than 18 year old)

Year 2015 2014 2013 2012 2011

Total 526 514 490 464 474
Mortar vehicle accident (MVA) 123 123 119 106 118
Natural Causes 105 93 94 87 70
Non MVA 80 75 69 64 75
Child abuse 75 67 51 62 61
Suicide 50 58 57 52 48
Homicide 35 29 37 37 46
None of the above 58 69 63 56 65
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