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THE PROBLEM

4 centers, n=321
Age 21+/-9 years

Fontan completion
7.1 =/- 5.9 years

Included
atriopulmonary as
well as
cavopulmonary
anastomosis
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Figure | Distribution of % predicted peak oxygen consumption in patients after Fontan operzation and its distribution in patients with differ-
ent types of Fontan surgery.
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THE PROBLEM

 Systematic review: 7 eligible articles with > 30 subjects and >16 yo
» Peak VO2 (percent predicted VO2) was diminished in all studies

» Peak VO2 (percent predicted VO2) as predictor of mortality/transplant was

inconsistent between studies
* Decline in VO2 in serial studies associated with mortality/transplant

Study Variable Late outcome HR (95% CI)
Vo,
Diller et ai* Peak VO, (mL/kg/min). Death/transpiantation, 0,959
{0.905 t0 1.015)

Fernandes ef a/* Peak V0, All-cause maortality. 75

(cut-off value <16.6). {2610 21.6)
Ohuchi et a™* Peak V0, All-cause mortaity. 0.88

(% of predicted value). (0.76 10 0.98)
Egbe et ai™* Paak V0, Death and cardiac surgery 1,77

(% of predicted value). (CAB). {0.33 10 3.76)
Egbe et ai** Peak VO, (-3 percentage Predictors of 5-yearrisk  1.86

points/year). of CAE. {1.11 10 3.48)
Cunningham et &/ % Change in peak VO,, Deathtransplantation.  1.96

-10%. (12410 3.11)
Az et af” Per cent predicted V0, at  Deathitransplantation.  0.98

anaerobic threshold. {0.96101.0)

Udholm et al., Open Heart 2018
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THE PROBLEM

 Systematic review: 7 eligible articles with > 30 subjects and >16 yo

» Peak VO2 (percent predicted VO2) was consistently associated with
morbidity, particularly cardiac hospitalizations

Late outcome HR (95% CI)
Diller et a2 Peak VO, (mL/kg/min). Hospitalisation. 0.938
(0.912 to 0.965) ‘

Fernandes et al™* Peak VO, Combined end point. 1.95

(cut-off value <18.9), (1.14 to 3.36) '
Ohuchi et a/™* Peak VO, Hospitalisation. 0.95 )

(% of predicted value), (0.91 t0 0.99)
Cunningham et a/*® % Change in peak V0,, Combined end point. 1.14

/-10%. (1.0101.8) o

Udholm et al., Open Heart 2018 GH Children’s Hospital

of Philadelphia



THE REASONS

* Absence of a sub-pulmonary pump
» “Ceiling” of central venous pressure
 Limited ability to augment stroke volume in response to demand
* No pulsatility with diminished recruitment of pulmonary bed
» Low cardiac output

 Chronotropic incompetence
 Cyanosis

e Restrictive lung function
 Reduced skeletal muscle mass Rychik et al Circ 2019

®..| Children's Hospital
+ 1 of Philadelphia



THE PAST: 1994

Recommendation. Athletes can participate in low intensity
competitive sports (class IA). Selected athletes can engage in
sports of cither moderate or low static demand if they have
normal or near-normal ventricular function and oxygen satura-
tion and near-normal exercise tolerance on formal exercise
testing,

Graham et al., JACC 1994

Children's Hospital
of Philadelphia



THE PAST: 2015

» ACC/AHA Scientific
Statement 2015

« Eligibility and
Disqualification
Recommendations for
Competitive Athletes
with CVS Abnormalities:
Task Force 4: Congenital
Heart Disease

Recommendations

1.

It is recommended that before participation in
competitive sports, all athletes who have undergone
the Fontan procedure should undergo an evaluation
that includes clinical assessment, ECG, imaging
assessment of ventricular function, and exercise
testing (Class I; Level of Evidence B).

J Athletes who have undergone the Fontan procedure and

who have no symptomatic heart failure or significantly
abnormal intravascular hemodynamics can participate
only in low-intensity class IA sports (Class I; Level of

Evidence C).

. Participation in other sports may be considered on an

individual basis with regard for the athlete’s ability to
complete an exercise test without evidence of
exercise-induced arrhythmias, hypotension, ischemia,
or other concerning clinical symptoms (Class IIb; Level
of Evidence C).

jren’'s Hospital

11 of Philadelphia



THE PAST

i, High (>30%)

Increasing Static Component ————————=
1. Moderate (10-20%)

I. Low (<10%)

A, Low («50%) B, Moderate (50-75%) C. High (>75%}
Increasing Dynamic Component =l

© 2015 by the American Heart Association, Inc. and the American GI.‘ Children’s Hospital
College of Cardiology Foundation. of Philadelphia

Cargiac Center



CONSEQUENCES: INACTIVITY

* 147 patients ages 7-18 yrs

» Measured time spent in moderate to vigorous physical activity by accelerometry

* Not related to self-reported activity levels
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CONSEQUENCES: MYOPENIA

» Leg lean mass in 50 Fontan patients > 5yrs
« Peak VO2 by CPET in 28 cases
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WHAT WERE WE WORRIED ABOUT?

« SUDDEN DEATH
 Long term effects

G)..i Children's Hospital
a

of Philadelphia



CARDIAC REHABILITATION: IS IT SAFE?

* Literature does not report sudden death associated with exercise
» Meta-analysis of 16 prospective intervention studies
» NO significant exercise-induced adverse events.

Scheffers et al., Eur J of Preventive Cardiology 2020

CH

Children's Hospital
of Philadelphia



ACTIVE PATIENTS HAVE BETTER PEAK VO2

Table 5. Results of the univariate and multivariable analyses for
percent predicted of VO,peak
* 112 Fontan with max effort on CPET Univariaie anslyils R vahie P value
. Active lifestyle 0.45 < 0.0001
* 22 had peak VO2 = 80% predicted Pre-CPET syscolic function 0.29 0.004
(H]gh Capacity Fontan, HCF) Postoperative complications -0.25 0.030
BMI at hospital discharge —0.25 0.030
° : : : : : Fontan LOS -0.22 0.040
Multivariable analysis associated with e by e 5 g
peak VO2: Weight ar hospital discharge ~0.13 0.300
. . Age at CPET ~0.05 0.600
* Self-reported active life-style Time from Glenn to Fontan ~0.01 0.900
. . . Height ar hospital discharge 0.003 0.900
 Ventricular systolic function Standardized B codficemt
Mulrivariable analysis (parameter estimates) P value

 Physically active = regular attendance
at fitness classes or moderate to
vigorous exercise > 4 days/week for
> 30 min

Active lifestyle 0.24 (9.5 + 4.6)
Pre-CPET systolic function -0.20 (-7.4 £ 3.6)

OSPITAD IS

Postoperative complications ~0.03 (~1.1 + 4.9) 0.800
Fontan LOS ~0.02 (—0.03 £ 0.2) 0.900

BMI, body mass index; CPET, cardiopulmonary exercise test; LOS,
length of stay; VO,, oxygen uprake.

Powell et al., Canadian J of Cardiol 2020

* Children's Hospital
+ ¥ of Philadelphia



ACTIVE PATIENTS HAVE BETTER PEAK VO2

P < 0.001
* 115 patients with complete 1 If e L
extracardiac conduit Fontan had T e
CPET £ % ;
W o —
* 6-20 years, average 12.8 years X ¥ |
« Participation in sports clubs in g; @ —
middle (junior high school) and high © o
school “not highly recommended” e 5 i3
but 23% reported participating 2 9.
anyway. ol
N T
Non Participants Participants
(n=46) (n=14)
Kodama et al Ped Cardiol 2018 Fig.2 The difference in peak VO2 between non-participants and par-

ticipants in sports clubs

* Children's Hospital
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WHAT ARE OUR PATIENTS DOING?

Participation in Organized Sports
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WHAT ARE OUR PATIENTS DOING?

Table 2. Individual participation in gym class at school

Full Limited No
participation participation participation
All 36/103 (35%) 62/103 (60.2%) 5/103 (4.9%)
......... < 13year50|d 33/81(407%) 46/81(5680/0)2/81(250/0)
""""" >13yearsold  3/22(13.6%)  16/22 (127%)  3/22 (13.6%)

Pierick et al., Cardiol Young 2024

‘3:" L.J Children's Hospital
“% ! of Philadelphia



WHY AREN’T THEY MORE ACTIVE?

Competitive Sports

Intense Aerobic Activity

Heavy Weight Lifting

Contact Sports

All Activity

U
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0O Cardiologist-Restriction W Parent or Self-Restriction

Pierick et al., Cardiol Young 2024 Children's Hospital



EXERCISE: YES! BUT HOW?

G,l_.i Children's Hospital
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EXERCISE: YES! BUT HOW?

* We have to believe 1n it!

G)..i Children's Hospital
a

of Philadelphia



EXERCISE: YES! BUT HOW?

 TALK ABOUT IT!

G)..i Children's Hospital
a

of Philadelphia



FONTAN OUTCOME NETWORK (FON): PHYSICAL
ACTIVITY AND IMPROVEMENT PROJECT

In the past 7 days...

° ASSGSS and Support PhYSical ACtiVity a i o Tt iR o e No davsy 1 duy 2.3 davs 4-5 duws 6-7 davs
. PAC M 009R1 npla\-hmdthmvnul»d\gl ‘Ij D E" C‘l l?
» Assess current physical AT, ...
activity levels using the o] By oot S I T I
PROMIS physical activity vouom Hovmmimdtmesse O @ @ O O
SO muc! you brea B 1 2 ) | $
assessment tool '
. . oAc M oosy | How muny days were you so ’ o o m) o |
° ReVleW and dl SCuss the ACMO0SR! | physically active that you sweated?. 1 : ) \
PROMIS score with patients — jcuoe ipwemimsmee © © 0O o 0
PAC W prmy | TOW many days did you exercise () O O (m] O
or play 5o hard that you felt tred? ... 1 2 3 \
How many days were you
PAC_M 11481 sically active for 10 munutes o o a a O O
FONTAN : ool ' '
‘ OUTCOMES NETWORK
noune lommimammid Q@@ @ 0
Children's Hospital

+ ¢ of Philadelphia



FONTAN CARDIAC REHABILITATION

5 Easy Aerobic Exercises

You Can Do At Home

MUSCLE

Jumpl;ope Runmn’g Ro:mg
. ér
=4 PLEN
Swimming Cycling }
n— G Inspiratory
Aerobic Training b7 EEEE™ TP e Muscle
e Training

Lower Extremity
Resistance Training ~ H simiae



CARDIAC REHAB: TYPE OF INTERVENTION
(OUTCOME = PEAK VO.,)
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CARDIAC REHAB: BEST LOCATION?
(OUTCOME = PEAK VO,)
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TOOLS TO AUGMENT PARTICIPATION

« Commercial wearables

- Immediate feedback to patient
* Proprietary algorithms
» Research grade wearables

3 axial acceleration data to measure
physical activity

* Collect data 10-200x/second

- Raw data collection allows application of ( |
different (and known) algorithms to r \“
quantify physical activity |

Gl..i Children's Hospital
a

of Philadelphia



TOOLS TO AUGMENT PARTICIPATION

* Apps
* Setting goals/schedules
 Tracking activity
« Communication Cmmme

e Instructional videos Snte B e
* Customizable to programs i W

vvvvv

\J Children's Hospital
+ 1 of Philadelphia



TOOLS TO AUGMENT PARTICIPATION

e Incentives

e Gain-framed: awards accumulated if behavior
change goals achieved

 Loss-framed: upfront endowment with
deductions if goals not achieved

« Competition
* Individual or group
» Gamification

* Children's Hospital
+ ¢ of Philadelphia



NEW TRIALS

Exercise Intolerance, Benefits, and
Prescription for People Living With a
Fontan Circulation: The Fontan
Fitness Intervention Trial

(F-FIT) —Rationale and Design

Derek L. Tran"*** Hannah Gibson, Andrew J. Maiorana®*®, Charlotte E, Verrall ™®,

David W. Baker'?, Melanie Clode®, David R. Lubans '°, Diana Zannino®, Andrew Bullock "',

Suzie Ferrie ', Julie Briody ”, Peter Simm?*, Vishva Wijesekera ', Michelle D'Aimeida’,
Sally E. Gosbell***, Glen M. Davis*, Robert Weintraub *'*, Anthony C. Keech "=,
Rajesh Puranik’?, Martin Ugander ", Robert Justo '*, Dominica Zentner'*%,

Avik Majumdar®®', Leeanne Grigg """, Jeff S. Coombes™, Yves d'Udekem ™,

Norman R. Morris**, Julian Ayer™®, David S. Celermajer’** and Rachael Cordina "***

Frontiers in Pediatrics 2022
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NEW TRIALS

110 Adolescents and Adults (16-55 yrs)

* Gym-based: MVPA 3x/wk, 4 mos,
supervised groups in local facility

» Telehealth: MVPA 3x/wk, 4 mos partially
supervised

e Usual care

70 children (10-15)

« Exercise trainin ram: 1x/wk, 4 mos
in person, small oca groups, and tasks to
complete

e Usual care

Detailed evaluation at enrollment
* 4 month intervention
« 8 month maintenance phase

Repeat evaluations at 4 and 12 months

Tran et al., Frontiers in Pediatrics 2022
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NEW TRIALS

TABLE 2 | Assasaments ang testing

Cardiopulmonary exsrcee lesling

Aespentory muscle and ung functon tests
Dusd-ansrgy x-+ity Sbsorptionery

Liver dastography

Nesr-iirared BOECHOB00fY
Nerocognithes Lnction assssament [Cogetats|

Habhua priysical activity (acosleromatons; Acsgraph GTAX
Lk

WMMWMQ SGA or SONA |

ety mmmm

Flow-mediated déation [FND)'
Laboratory and blochamical vestigations
Tmnsthomce schocarsograpty
Mm-ﬂmc—r:ﬁ-cm'

Anthropormatry and BIA

Qualty of s (PacelX. com and cariae mochies)

Outcomes measuros

Aerobic axercise capacly (peak VOL)*. Ve/VTO; ratio and slope, RER. HR, QUES, VO, &t
AT, work rate, coygen puisa, WO/ work rate sope, nd panohers vancus pressure

FEV,, FVC, FEV, /FVC mitio, TLC, Dlgo, Pima, and PEmax
Lumm.MmmanmmammM'

Liverr slifress

HHD, HoD,, and skaletal muacls oxidative capacity

Payehamolor function, tiantion, visusl kerming snd memory, vatist laaering &nd mamory,
SCOoRs

Courtts per mirkite, 5teps por day; and Sme spant I sadentary, ight, MoJaraes, Woorous,
and moderals-10-vigarous acivty

SGA [in aduls)'SGNA (n chikiren| classifcation of nutrticesl status; GSRS el
abdoming pan, incigostion, dannes, constpaton scorms, and 1otal scorel, detary
MACTONUANANG BN Mconutriant Intiakes Brd compositon, and REE

FMDAL (4 dametar), bassine dameter. paak diameler, and time to peek

NT profNP ano matabolomc analysis

AW SO o, vahdar function, VT, annukus Si26. aomc flow, and wntricul functon
Vartriculr volumes jend-dlasiolc, end-systolic, stroke volumel), gection fraction, flows
(Bortic, vena Caval), castolc lunction Mt tracking, T1 mapping £, pulmonery aery
size (Naeta ndex), ung waler densty, hepatic T1 mappeg, and AV vahe furiction
Heght, wesght, waist orcurmisrence, SMR, total body water. %8F, and skelotal muscie
Inckax

Pryscal | . s )
poyct ! ', hoart pr and trestrment, od phrymcal
treatment andaty, Cogritive probilams, communicaton and el S0oms

Adolescents and adults Children
Muscuiosiosetal finess testing Cheat press 1AM, log preas 1AM, nutrber of ieg Nurmer of st-ups, numiber of push-ups,
press mpettions at 7O% 1AM imuscular stancing long jump distance, and handgnp
endurance), and handgrp streogth svengh
Haalth aconomic analysia (EQ-50-5L, CHU-80, patent cost, Haalh mate in BQ-50 dimenaons, patientcost, and  CHU-30 scorss. patient cost, and haath can
and heath cam expenditurn data nkago} haxth cam wtitzaton utization
Tran et al., Frontiers in Pediatrics 2022 ERSNANY bl
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NEW TRIALS

Study Protocol of the Exercise Study:
Unraveling Limitations for Physical
Activity in Children With Chronic
Diseases in Order to Target Them
With Tailored Interventions—A
Randomized Cross Over Trial

Linche £, Schettery 4, Wilem A Malbeng ™', Ehesbeth M, W1 Utene* ™",
Gwen C. Divoman, Kavadyn Duther®, Joseon Noske®, Ebne A. van dion Brook*.

Sytvin Wawed ™, Jomane K Oheman ¥, Johanna C. Sscher’, Manstle W Pynenburg’,

Ans L vt ter Poeg ' and Lind £ want dan Berg ™™ on behulf of the Rotterciam Eswrcise
Town

Goals:

1. Limitations to PA in
children with different
chronic diseases

2. Effects of tailored
exercise regimen,
possibly with dietary
advice and/or
psychological counseling

Patient
recruitment
Randomization

Visit 1
|}
Design |
intervention
I 1
Group A Group B
Start 12 weeks Start 6 weeks
Exercise J _Control period
' « L apamty
Visit 2
|
f 1
Group A Group B
6 week follow - Start 12 weeks

Exercise period |

Visit 3

visits 1,2, 3
1

r
Measurement day 1

Consult Sports Phycisian
Consult Psychologist
Blood draw

PUCA! or PCOAI
Core-stabllity tests

Lung function

Maximal CPET

*Echo & MRI (Fontan)

P,

Home

Actigraph - 3 days

Food diary
Questionnaires:

PedsQol MFS: CF + PF
CHQ: CF + PF

Tampa Questionnaire

*Impact it & collect Focos

F— Skinfold measurement

for Calprotectin (IBD)

|
Measurement day 2

Consult Dietician
BODPOD
Indirect calorimetry

Muscle strength
6MWT

Submaximal CPLT

*STST + QMET (Pompe)

*Onl

All Questionnaires
Consult Sport Phycisian
Core-stability tests
Muscle strength

Maximal CPET

ly in patients with (this disease)

FIGURE 1 | Study design, visits, and measurements, PCDAL, Pediatric Crohn's Disease Activity Index; PUCA), Pediatric Ulcerative Coltis Activity Index; CPET,
cardiopulmonary exercise testing; PedsQol, pediatric quality of e questionnaire; MFS, mutifatigue scale; CR and PR, child and parent reports; CHQ, child heath
questionnare; BMWT, 6-minute walking test; BODPOD, body composition measurement; MBI, magnetic resonance maging; 180, inflammatory bowe! diseass; STST,

sit to stand 1est; QMFT, quality motor function test.

Scheffers et al Frontiers in Peds 2022

Children’s Hospital
of Philadelphia

Cargiac Center




NEW TRIALS c

« 150 Fontan patients (9-19 yrs): RCT into intervention or usual care F:::::;’;’::d:' Live Trainer
* Intervention: & &  RealTime E
 Live-video-supervised exercise sessions in small peer I * E""';;;"A’c':;’:"g
groups: 3X/ WK, 3 mOS Supervision and
« Maintenance: live-video 1x/wk, independently 2x/wk D D feadack
» Exercise includes aerobic and resistance training ISR
Figure 1
Usual Care (n=75) —— Usual Care (n=75) — Exercise Intervention A
150 Fontan (n=75, 3 months) up
Patients Exercise Intervention (n=75) - Maintenance (n=75) Study Visit
A 3 months A 6 months A
Baseline Study Visit Follow-up Study Visit 1 Follow-up Study Visit 2
Rondomization Immediate Impact of Exercise Longer-Term Impact of Exercise
Study design.
Tierney et al., Am Heart J 2023
G}.,‘ Children's Hospital
"

of Philadelphia



NEWEST TRIAL: FONTAN FITNESS AT CHOP

¢ Randomized case-control (n=120)
 Home-based, wearable device

 App for schedule, instructions & videos.

» Personalized physical activity designed
with exercise physiologist.

» Aerobic and resistance

* 6 mos intervention, 6 mos f/u
» Engage family members

¢ Incentives included

« Goals: sustained T PA and peak VO2
+ Identify facilitators and impediments

« Identify why some “succeed” and some
don’t t0 modify design

» Work towards an actual “prescription”
* Generalizable
* Accessible to all

Visit #1
Lab
Assessments |

Weeks: 0-2 (<0.5 months) |

Weeks: 3-28 (=6 months)

Weeks: 29-52 (=5.5 months)

Home £1 | UsaiCare W Momes2 M Vistm Usual Core o Momess [ visitss
Run-in {— Intervention Lab e Follow-up Lab
P — ——
_ Period | (" imervertion | Period L) Assessments L] gaicare Ly  PEriod Ll Assessments
Interviews Interviews

Increase Physical Activity (M 1) | Increase Physical Fitness (AIM 2)
Aerobic & Muscle-Strengthening m V0, Muscle Mass, & Muscle Strength
t* e
Soclodemographic Context (AIM 3) | Sample |
Individual- and Family-Level Barriers | Patients w/ Fontan Circulation |
Demographics Age: 10-17 years
Neighborhood Environment !_ Low Aerobic Fitness (for age & sex) |

CH

Children's Hospital
of Philadelphia




TRIALS AND TRIBULATIONS

» The PREVAIL study in Norway for complex CHD

» Multicenter, RCT using e-Health, individually tailored encouragements to be
physically active for one year (design published in 2012)

 Klausen et al. Internat’l J of Cardiol vol 221, 2016 publish results:
* 158 cases, 13-16 yrs with complex CHD rec’d intervention for 52 weeks.

» Adding tailored e-Health intervention had NO IMPACT on fitness, physical activity, or
HRQol.

* Challenges: interest and retention
» McKillop et al. Pediatr Phys Ther vol 30, 2018

» Pilot study in 36 patients to assess effect of motivational interviewing on
physical activity (MVPA) in adolescents with CHD

 Both cases and controls given individualized exercise intervention but cases
received 12 weeks of motivational interviews

 Interviews were acceptable but showed no effect on self-efficacy or exercise
 Possible that a small study not well powered to detect changes

* Children's Hospital
+ ¥ of Philadelphia



TRIALS AND TRIBULATIONS: HEART CHARGERS

Patients identified for possible

 12-month partially stcoliment
reimbursable, home-base,
personalized exercise ) .
prescription based on EST Notheweed il o Disoninied
» Given commercial Aty rigrk reecy i e
monitoring device Program duration 1 t0 18 weeks
« Aerobic activities, skeletal —
and inspiratory muscle Gk S
training 1 male, 6 females
Age 81to 3! years
* Support team
communicating by phone, v
email and telemed check- Graduated
ins B

5 males, 4 females
Age 7to 18 years
Graduation June 2020 to January 2022

Fernie et al., Pediatr Cardiol 2023
e
i« ! of Philadelphia



HOW DO WE GET ANYONE TO EXERCISE?

* In hospital versus at home?

« What kind of monitoring?

» What kind of communication?
 Prescribed or personalized?

« Family engagement?
 Incentives?
 Generalizability?

* Incorporating into real life?

* Sustain the effort?

« Something we can prescribe?

Gl..i Children's Hospital
a

of Philadelphia



HOW DO WE HELP FONTAN PATIENTS EXERCISE?

« Safety and efficacy

* Personalized intervention

* Understand/change attitudes
« Facilitators/impediments

« As compared to or in combination with what other intervention?

G)..i Children's Hospital
a

of Philadelphia



FUNDAMENTAL QUESTIONS FOR FONTAN PATIENTS

* Which came first:
* Are they “Super Fontan’s” and therefore they CAN exercise? OR,
* Are they “Super Fontan’s” BECAUSE they exercise?

« If they are able to increase their peakVO2, will that translate into better
long-term outcomes?

« How can the adolescent participate in organized sports or physical activity
given competitive nature high-school teams?

* Children's Hospital
+ ¢ of Philadelphia



EXERCISE, YES! BUT HOW (NOW)?

First, let’s talk about it! Let’s measure it!

Second, combination of aerobic and resistance workouts but details TBD.

Third, location based on availability and need but should not be an impediment.

* For now: just do something!

* Children's Hospital
+ ¢ of Philadelphia



IMAGINE THE FUTURE: A NEW PRESCRIPTION

Create the mindset: Promote physical activity from the very beginning

Develop age- and physiologically appropriate standards from which we can set goals
» Measure reported activity at every visit
« Measure actual activity periodically with wearable device

If goals not met on measurement, prescribe intervention beyond encouragement
 Consider current medical status and level of physical activity
« Use wearable device and app to implement plan, track progress
 Personalized, home and family based.
 Goal: modify behavior

Challenges:
« Same as any other child/person without Fontan
* Specific fears/medical and physical limitations of the Fontan
 Integration into a competitive sports environment

Gj..i Children's Hospital
a

of Philadelphia



THE HOPE AND PROMISE?

FACTORS AT RISK FOR DYSREGULATION OR

Improve medical outcomes and longevity DYSFUNCTION THAT CONTRIBUTE TO EXERCISE
LIMITATIONS IN THE FONTAN CIRCULATION

Obviate the need for (some) medications

''''' FONTAN-SPECIFIC
Improve psychosocial aspects of chronic e?“ k S~
disease [ - ;:‘ 2277
Likely many other benefits... e b T

\rg VASCULAR

o e b i - o)
-
&

~J| SKELETAL MUSCLE

Avitabile et al., Int J of Cardiol 2021

G).‘ Children's Hospital
» 1 of Philadelphia
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