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DISCLOSURES?

No financial disclosures

Irony: This talk is an 
impossible set up!
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OBJECTIVES

• Identify the perfect timing for referral for transplant evaluation
• Encourage you to stick your head in the sand, avoid talking to 

your single ventricle patients about long term prognosis
• Reassure you that your single ventricle patient will always be a 

great candidate for transplant
• Close out the conference on a high note, and on time
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WE ALL EVENTUALLY DIE

MUCH OF WHAT WE DO IS PALLIATIVE CARE

THE SINGLE VENTRICLE CIRCULATION 
OFTEN FAILS
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JUST CALL TRANSPLANT OUR “STAGE 5”?

www.ishlt.org 2016 & 2019 reportsPoh et al, Heart Lung & Circ 2018



22CME0420/PPT/01-23

WHEN IS THE RIGHT TIME TO REFER YOUR SV 
PATIENT FOR TRANSPLANT?

• 5 year old HLHS s/p Fontan 
with preserved ventricular 
function, preserved end 
organ function, outpatient 
and getting ready to start 
kindergarten

• 15 year old PA/IVS s/p 
Fontan with severe systolic 
dysfunction, stage IV 
chronic kidney disease, 
severe malnutrition, 
longstanding history of poor 
social support, receiving 
biweekly albumin infusions 
for progressive PLE

∗∗∗∗
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ROUTINE EVALUATION FOR EVERYONE?

Sadat-Hossieny et al, JCF 2022
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POTENTIAL HURDLES TO TRANSPLANT 
CANDIDACY IN SINGLE VENTRICLE PATIENTS

Multiple prior surgeriesPulmonary vein diseaseComplex anatomy
FrailtySensitizationExtensive collateralsEnd organ damage
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CAN WE REALLY GET THE TIMING JUST RIGHT? 
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RISK FACTOR, INDICATION, OR BOTH?

• Often the indications for 
transplant consideration 
overlap with the risk 
factors for a poor 
transplant outcome
• One risk factor may not 

preclude transplant, but 
cumulative risk may 
become prohibitive if 
transplant is considered 
too late

O’Connor et al, ATS 2018
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GO EARLY: HYBRID VAD APPROACH

• Primary transplant without 
surgical intervention may not be 
feasible for many centers
• For some SV patients who are poor 

long-term single ventricle 
palliation candidates, VAD support 
at the time of hybrid procedure 
may be an option

Illustration: Eo Trueblood and Stream Studios
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REFER EARLY: NEW GUIDELINES FROM 
THE ACTION LEARNING NETWORK

https://myactioneducation.org/wp-content/uploads/2021/12/Failing-Fontan-Referral-Document-10_21_19.pdf

Lubert et al, Circ HF 2023
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EVIDENCE OF SUCCESS: PLE AND TRANSPLANT

• PLE resolved in 42 of 43 
HTx survivors at a median 
of 1 month post-HTx
• Post-HTx survival in PLE 

patients was similar to what 
we see in non-PLE patients 
(92% at 1 month, 83% at 1 
year, and 72% at 5 years)

Schumacher et al, JHLT 2019
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IS TRANSPLANT AN OPTION FOR SV PATIENTS 
WITH MULTI-ORGAN DYSFUNCTION?

• Successful heart-alone 
transplantation has been 
reported in CHD patients with 
single lung physiology
• Successful heart-alone 

transplantation can be 
performed in Fontan patients 
with evidence of liver cirrhosis
• ACHD patients undergoing 

multi-organ transplant have 
worse survival than heart-
alone transplant (primarily 
driven by heart-lung outcomes)

Zuckermann et al, JTCVS 2015; Simpson et al, ATS 2017; Wong et al, JAHA 2019 
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WHEN WILL WE HAVE MORE TO OFFER?!
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SUMMARY

• Advances in our field with respect to the care of single ventricle 
patients have improved survival
• Those survivors, however, may accrue morbidity that endangers 

their eventual transplant candidacy
• An early referral for failing single ventricle physiology may help 

keep the option for transplant open
• Early discussions about long term prognosis and goals of care 

may also be helpful for framing future decisions
• Better options for recognizing, supporting, and prioritizing single 

ventricle circulation are on the horizon
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CHILDREN DON’T OFTEN GET TRANSPLANTED 
WITHOUT ADVANCED HF THERAPY

Status Criteria % of transplants 
1A VAD

Inpatient and on ventilator, IABP, 
ductal dependent, CHD on inotropes

79.3%

1B Inotropes but doesn’t qualify for 1A
HCM or RCM and <1yo

16.9%

2 Others 3.8%

https://srtr.transplant.hrsa.gov/annual_reports/2020/
Heart.aspx#HR_dist_ped_waiting_urg_b64
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ADULT HEART TRANSPLANT CRITERIA: 
DISADVANTAGE FOR SV PATIENTS?

Status Criteria Average 
waitlist time

1 ECMO, surgical/non-dischargeable BiVAD, 
MCSD with life-threatening arrhythmia

<1 month

2 Surgical/non-dischargeable LVAD, MSCD 
with malfunction, temporary VAD/IABP, 
VT/VF, MCSD with malfunction, SV VAD

< 1 month

3 30 days on LVAD, inotropes with Swan, 
MCSD with complication, ECMO > 7 days, 
temporary VAD > 7 days, IABP or surgical, 
non-dischargable LVAD > 14 days 

< 1 month

4 LVAD > 30 days, inotropes without Swan, 
CHD, ischemic heart disease with 
intractable angina, re-transplant, 
amyloidosis, HCM, RCM

5-9 months

5 Multi-organ listing at same institution Not calculable

6 Others 9-11 months

https://srtr.transplant.hrsa.gov/annual_reports/2020/Heart.aspx#HR_dist_ped_waiting_urg_b64
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ETHICAL DILEMMAS

• Multi-organ transplant
• Pediatric vs adult listing criteria
• What if we transplant too early? 
• Should lack of Fontan candidacy be reason for transplant 

candidacy?
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INDICATIONS FOR HEART TRANSPLANT 
CONSIDERATION IN SV AND OTHER CHD PATIENTS

• Stage D heart failure, refractory to other interventions
• Life-threatening arrhythmias refractory to alternative interventions
• Stage C heart failure associated with reactive PHTN
• Stage C HF associated with systemic ventricular dysfunction; often the main symptom is 

growth failure in children
• CHD with normal ventricular function but no good surgical intervention to offer for:

• Moderate-to-severe valvar stenosis or regurgitation
• Symptomatic cyanosis
• Persistent protein-losing enteropathy
• Plastic bronchitis not amenable to catheter-based intervention

• Primary transplantation is not indicated for most complex CHD
• Exceptions may include PA/IVS and single ventricle heterotaxy

• Acute Fontan failure is often best treated by Fontan takedown rather than urgent transplant 
listing

Ross et al, AHA Scientific Statement on Tx and MCS in CHD, Circulation 2016


