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• What is PGD and why is it important?

• What are the risk factors and prediction models for PGD?

• What are the best managements strategies?

• New insights in PGD: the role of the International PGD 
Consortium
• Current results
• Projects in the pipeline

• Take home mesages and future directions

Outline



Post HT mortality

Primary graft dysfuntion
K Khush, JHLT 2019, 38: 1056-1066



- Incidence: 10% after HT

- Mortality :50% (1st cause in the 1st month postHT) 

- Definition: 2014 consensus (42 participating centers)

Primary Graft Dysfunction

• Primary
• Secondary (PH, rejection, surgical complications)



PGD: severity



PGD: risk factors

Recipient Donor Surgery



J Segovia et al. RADIAL JHLT 2011

S Avtaar Singh et al. PREDICTA JCF 2019

L Benck et al. ABCE JHLT 2021 

Prediction tools

RADIAL SCORE 

(score total 6) 

Recipient age >60 years

Recipient diabetes

Recipient on inotropes 

Recipient RAP >10 

Donor age >30 

Ischemic time >240 min

PREDICTA 

(score total 14)

Preoperative MCS (short term VAD / ECMO) 

Recipient diabetes 

Cardiopulmonary bypass time > 180 min 

Implant time (<45, 45-60, 60-90, >90 min)

Donor age (<21, 21-40, 41-50, >50 years)

ABCE 

(score max 66)

Treatment with ACEi/ARB/ARNI plus MRA 

Treatment with BB + Amiodarone 

History of Cardiac surgery

Ischemic TimE



Mr A is a 44 year old man, blood group B, height 1.7 m, weight 70 kg with 

a history of dilated cardiomyopathy on GDMT. He does not have diabetes. 

He is supported with a durable LVAD and has required acute dialysis 

preoperatively. Hemodynamic are relevant for a CVP 5, PA 30/12 mmHg

The donor is a 33 yo woman, height 1.65 m weight 65 kg, blood group O 

who died as a result of head trauma with normal LV function and coronary 

arteries.

The anticipated total ischemic time is 3 hours and 30 mins

Case Study

WHAT IS THIS PATIENT’S RISK OF PGD? BY RADIAL =1/6

WHAT IS THIS PATIENT’S RISK OF PGD? BY partial PREDICTA = 1/9 

WHAT IS THIS PATIENT’S RISK OF SEVERE PGD? BY partial ABCE = 37/66

8%

Low

Mod-sev



Management strategies

Central vs peripheral cannulation

Olivella et al, JHLT 2023

• No consensus on medical management 
• PLEX?

• ECMO vs other devices

• Cause of death: multiorgan



Management strategies

Olivella et al, JHLT 2023 De Roo et al, J Thorac CV Surg, 2019

Early vs late MCS



Too many unanswered questions…

International PGD Consortium
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1. Current incidence of PGD

2. Risk factors – prediction model (role of ML)

3. Regional differences analysis

International PGD consortium: results



Incidence of Severe PGD: 8.2%

p=0,004

1



Impact: 1-Year Mortality 41.4% (35.7-46.8%)

1



Prediction models in the current era

Moayedi et al, J Cardiac Fail 2023 

Performance of RADIAL PGD Risk Factors
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Ideal Model Performance

https://paulvanderlaken.com/2019/08/16/roc-auc-precision-and-recall-visually-explained/

C-index
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Relative Variable Contribution

37 relevant variables

ranked by ML Boosting 

approach
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Severe PGD scoring tool

https://lx1r1o-yas-m.shinyapps.io/PGD-
risk/?_ga=2.245274758.2032975790.1681416055-
947814456.1681416055

Late breaking, ISHL 2024 
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https://lx1r1o-yas-m.shinyapps.io/PGD-risk/?_ga=2.245274758.2032975790.1681416055-947814456.1681416055
https://lx1r1o-yas-m.shinyapps.io/PGD-risk/?_ga=2.245274758.2032975790.1681416055-947814456.1681416055
https://lx1r1o-yas-m.shinyapps.io/PGD-risk/?_ga=2.245274758.2032975790.1681416055-947814456.1681416055


AI-PGD Derivation (n=3000)

Late breaking, ISHL 2024 
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AI-PGD Validation (n=1000)

Late breaking, ISHL 2024 
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Mr A is a 44 year old man, blood group B, 

height 1.7 m, weight 70 kg with a history of 

dilated cardiomyopathy. He does not have 

diabetes. He is supported with a durable 

LVAD and has required acute dialysis 

preoperatively.

The donor is a 33 yo woman, 1.65 m weight 

65 kg, blood group O who died as a result of 

head trauma with normal LV function.

The total ischemic time is 3 hours and 30 

mins

Case Study: Novel Prediction Model
44 years old

Male recipient

Blood group B

LVAD

33 yo 

Female donor

PHM difference > 20%

Ischemic time 3h 30 min

Preop Dialysis

19%

Severe 

PGD

10% 

Mortality 

on waitlist

DCMP

BMI ~ 20-25

Normal Hemodynamics

Head Trauma

North America 

High Volume Centre

No ventilation

No preTx ECMO

No inotropes
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Regional differences

ISHLT 2024
Under review

3

2,077 730 1,294



• Subgroup focus:

• LVAD / short-term MCS

• Sex

• DCD / preservation

• Consortium 2.0 – prospective data collection

• Biobank: prediction, diagnosis, prognosis

In the pipeline



Take home messages and future directions

• PGD is common and deadly

• Current definition (2014) difficult / based on treatment
• Need for a new definition? – 2024 ISHLT consenus conference

• Need for risk stratifiying tools: 
• Updated to current definition / situation

• Validated

• Evolving

• Make simple the complex 

• Can they decrease PGD / improve post-tx mortality?

• Need for collaborative research
• Understanding mechanisms

• Defining phenotypes / severity

• Management strategies
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