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Backgrou nd

Waitlisted pediatric heart transplant candidates have
the highest mortality rate amongst solid organ

transplants 1-2

* Arisk score has the potential to
* Incorporate a candidate’s unique risk

factors

* Predict mortality on the walitlist
« Optimize organ allocation to the sickest
awaiting transplantation

Objectives

We aimed to develop and validate a risk score that
predicts waitlist mortality among children listed for heart

transplant.

Methods

United Network for Organ Sharing (UNOS) database

* |nclusion criteria
* 0-18 years old

» Waitlisted for a single, first time, heart transplant
* Time frame: January 2010-June 2019

* N= 4,696 patients

The patient set was divided
into “derivation set” (2/3)
and “validation set” (1/3)

1. Performed univariate
analysis of clinical
factors possibly
associated with death or
delisting within 1 year
(Table 1)

2. Variables with a p value
<0.2 underwent a
multivariate analysis

3. Created a model by
stepwise backwards
procedure (Figure 1)
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Figure 1: Flow chart demonstrating
statistical approach

Table 1. Univariate analysis of predictors of 1-year waitlist |Blood Type - A 0.85 0.7-1.03 0.1057 Inotropes (1-unit in 1.37 1.16-1.63 0.0003
mortality or delisting for worsening medical condition (vs 0) Ventilator (Vent vs 3.06 2.57 -3.64 <.0001
Blood Type - AB 0.59 0.33 - 4 None)
Variable/ Hazard (vs O) 1.07 Defib (Defib vs 043  0.28-0.66 0.0001
Category Ratio  95% Cl P Value Blood Type - B 0.82  0.62- - None) 100 % -
(vs 0) 1.07 Ecmo (Yes vs No) 4.46  3.57 -5.58 <.0001 AUC
Age 1-4 (vs <1) 0.6 0.48 - <.0001 Dialysis (Yes vs No) 1.69  1.12-2.56 0.0121 > 74.5[711.077.9]
0.75 Status - Inactive ~ 1.35  0.52- <.0001 c13%
Age 13-18 (vs <1) 0.2 0.15 - : (vs 2) 3 46 ll\\Iny Cancer (Yes vs 0.64 0.27-1.51 0.3124 E:r
0.27 Status- 1A (vs 2) 3 ki 2) = 509,
Age 5-12 (vs <1) 0.37 0.29 - : 4.28 o
0.48 Status - 1B (vs 2) 1.43 0.93-2.2 , Creatinine (1-unit 1.06 0.99-1.13 0.0939 %
Diagnosis - 2.22  1.85- <.0001 in § 25 % —
Female (vs Male) 1.02 0.86 - 0.8226 Congenital (vs 2.66
1.21 Other) Albumin (1-unit incr 0.63 0.57-0.7 <.0001
0% —
’ I I I I I
Insurafnce -Other  0.89 0.49 - 0.3798 \ll\;ilgl(lt : ::0) 3.19 15;9229- <.0001 Region 1 (vs 3) 1.01 0.59-1.72 <.0001 0% o5 o 50 % 75 o 100 %
(vs Private) 1.61 BAVS =S : Region 2 (vs 3) 1.03  0.71-1.49
Insurance - Public  1.12 0.94 - : Weight - 20- 2.28 1.34-3.9 e s e Predicted risk
(vs Private) 1.33 39kg (vs >=60) egion 4 (vs 3) : i
Weight - 40- 1.3 0.72 - . Region 5 (vs 3) 0.81  0.59-1.12
Race - Asian (vs 0.7 0.41 - 0.4202 59kg (vs >=60) 2.34 ; : . _ : : y
e ( Bt _ Region Bl ) iz R -igure 3: Graphical presentation of PRO score predictive
ite) 1.21 eight - <10kg 6.05 3.78 . Region 7 (vs 3) R SR
egion Vs . . - L.
Race - Black (vs 1.07 0.86 - . (vs >=60) 9.69 - Strength by AUC.
White) 1.33 Region 8 (vs 3) 1.21 0.88 - 1.68
Race - Hispanic 0.91 0.72 - : Vad at list-LVAD  0.62 0.43 - 0.0145 Region 9 (vs 3) 0.54 0.33-0.88
(vs White) 1.15 s nene) 0:86 Region 10 (vs 3) 133 0.95-1.86
Race - Other (vs 12. 0.8-181 : Vad at list - 1.29 0.81- : : i}
White) Other (vs none) 2.03 Region 11 (vs 3) 1.58 1.18-2.13 C O n C I u s I o n s

Results

Based on factors chosen for both clinical

and statistical significance, we developed

the following model:

Final Pediatric Risk to OHT (PRO)

scoring model (Figure 2)

* Blood type

* Diagnosis of congenital heart disease

* Weight

* Ventilator support

* |notropic support

» Extracorporeal membrane oxygenation
(ECMO) status

* Creatinine level

 UNOS Region

The predictive strength was 0.745 as
measured by Area Under the ROC curve
at 1 year (Figure 3)
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Figure 2: A higher score indicates an increased risk of
mortality

The PRO score is an improved predictive model to
better assess the mortality for patients awaiting heart
transplant.

Limitations

» Subject to database entry errors
 Reliance on available information in the database
 Use of the same cohort for both derivation and
validation
* Generalizability

Future Directions

* Prospective application with external validation
* Personalized care
« Alternative listing strategy
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