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BACKGROUND

The US heart community has long advocated for a lab-
based risk score to replace or supplement the current

treatment-based 6-status allocation system for heart
candidates:

Susceptible to gaming

Limited risk stratification

In March 2024, the Organ Procurement and Transplantation
Network (OPTN) Heart Transplantation Committee heard a

proposal for a US candidate risk score (US-CRS) that was
published in JAMA (Zhang et al, 2024).

While the committee wanted to continue exploring the

score, several members raised concerns about the
underlying US-CRS model:

Impact of left ventricular assist devices (LVADs) on lab values
Real-world model performance?

Potential bias due to informative censoring at transplant
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PRIMARY AIM

The aim of this study is to resolve the OPTN
committee’s concerns in an updated cohort and
propose a new “US-CRS 2.0" risk score for allocation of
donor hearts to adult heart candidates.



METHODS

US-Candidate Risk Score 1.0 (Zhang et al, 2024)

Scientific Registry of Transplant Recipients (SRTR) data
Training set: New listings from Jan. 1, 2019 - Dec. 31, 2022
Outcome: Death within 6 weeks

Landmark discrete-time survival model for 6-week hazard

7 patient variables:

* b lab values (linear effects): albumin, bilirubin,
estimated glomerular filtration rate (eGFR), B-type
natriuretic peptide (BNP), sodium

*  Short-term mechanical circulatory support (eg,
extracorporeal membrane oxygenation [ECMQ])

*  Durable LVAD
No adjustment for informative censoring

Standard assessment of model performance

* Held-out data from 2019-2022, split by center

US-Candidate Risk Score 2.0 (current study)

SRTR data

Training set: Prevalent cohort of all adult heart candidates
waiting from Jan. 1, 2019 - Dec. 31, 2022

Outcome: Death or removal for deteriorated condition within
6 weeks

Landmark discrete-time survival model for 1-week hazard

Patient variables: US-CRS 1.0 covariates + nonlinear effects
+ hemodynamic values + interactions of lab values with
durable LVAD + time on LVAD

Inverse probability of censoring weights

* Sicker candidates receive transplant

Real-world model performance:

* Assess model discrimination among patients
competing for the same donor hearts, in 6-week
cohorts in 2023



MODEL RESULTS

Model training data:
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» Patient variables selected by Akaike
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 AIlUS-CRS 1.0 variables

* Nonlinear effects

* Interactions of durable LVAD use with 4.0001
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« Aortic pulsatility index
* Pulmonary artery pulsatility index
 Years on LVAD
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Lab value



REAL-WORLD MODEL PERFORMANCE:

DISCRIMINATION

Time-dependent area under the receiver
operating characteristic curve (AUC)

Higher values - better ability to
discriminate risk of 6-week mortality

6-week cross-sections of test set:

* Includes all candidates active and still waiting
at start of cross-section

« Candidates who are “competing” with each
other for donor hearts
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MODEL PERFORMANCE: CALIBRATION
BY STATUS

Calibration: Do predicted probabilities
correspond to observed mortality in 2023 test
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* Analysis results:

e US-CRS 2.0 somewhat underestimates risk
[T o T e Til__ﬁ_ for Status 2, overestimates risk for Status 6

a ; 3 ; 5 ; patients
Status
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US-CRS 2.0 expands on US-CRS 1.0 with:

CONCLUSION

Nonlinear effects
Effect modification by LVAD use
Hemodynamic variables

Time on LVAD

Adjustment for informative censoring

Next steps:

Post-
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Reduce
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sociodemographic
disparities

Khush et al, 2023

* Develop a method of assigning points to candidates with higher predicted mortality

* Continue collaborating with OPTN Heart Committee, collecting community feedback

Questions?
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MODEL CALIBRATION OF US-CRS 2.0
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PREDICTED PROBABILITIES BY STATUS

1.00 | | | 7
. 0.99-
= 0.75
©
S
& 0.98-
©
=
> 0.50
3
& 0.97
=
()]
(48]
= H
© 0.96 - 0.25 - ;
:
@
0.959 ] o
1 2 3 4 5 6 1 2 3 4 5 6

Status

10



PAPi

7.5

5.0

2.5

API

15
Pulsatility index value

2.00 1

1.50 1

| .
o o
< 0

~ (]
(1D %G6) onel piezey paisnlpy

0.251

11



2023-01-01 2023-02-15 2023-04-01 2023-05-15
1.00 4 ’o_, ° _|J Py
0.751
p.
0.50 1
Q
+ 0.251
o
g 0.00 1
g 2023-07-01 2023-08-15 2023-10-01 2023-11-15
o 1.004 ° (,o
)
Ig 0.75+4 / ,"‘/.
/
0.50 1 |
O.25-f
O.OO-I T T T T T T T T T T T T T T T T T T T
0 256 5 75 10 25 5 .75 10 25 5 .75 10 25 5 .75 1

False Positive Rate

12

Model

= US-CRS 2.0

-o- Status (1-6)

Status (1-6) +
Waiting Time



STAFF

Director Jon Snyder, PhD, MS
Deputy Director Allyson Hart, MD, MS

Program Manager Caitlyn Nystedt, MPH, PMP

Marketing & Comm.

Project Managers

Medical Editor

Research Office Manager

Mona Shater, MA
Amy Ketterer
Tonya Eberhard

Bryn Thompson, MPH
Katie Siegert, MPH
Avery Cook, MPH, MSW

Anna Gillette

Sydney Kletter Sharma

Sr. Manager, Biostatistics

Biostatisticians

IT, Web, Database, Simulation

David Zaun, MS

Jon Miller, PhD, MPH
Grace Lyden, PhD
Maria Masotti, PhD
David Schladt, MS
Yoon Son Ahn, MS
Nick Wood, PhD

Ryan Follmer
Patrick Johnson
Dan Larson

Joshua Pyke, PhD
Eugene Shteyn, MS
Tim Weaver, MS



THANK YOU!

e Follow Us

 Contact Us

09 @CDRGNews
m‘ Chronic Disease Research Group

Mail: CDRG@cdrg.org
Tel: 612.873.6200
Web: cdrg.org

Chronic Disease Research Group
914 South 8th St.

Suite S2.100

Minneapolis, MN 55404



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

