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What is Frailty?
• State of increased vulnerability to physiologic 

stress
• Distinct from aging, 

comorbidity, disability
• No gold standard
• >20 assessment tools



Frailty – A Common Problem in Transplantation

End-stage 
Organ Disease Frailty

Sarcopenia
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Slowness

Weakness
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Inactivity
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Fatigue

Joseph SM Curr Treat Options Cardio Med 2017

Physical, 
psychosocial, 
emotional and 
cognitive decline



Fried Criteria

• The most extensively validated tool 
is the Fried Phenotype

• Five Components:
• Unintentional weight loss
• Exhaustion
• Low physical activity
• Gait speed
• Hand grip strength

• Each weighted a point
• 3 or more = frail
• 1-2= pre-frail

Grip Dynamometer



Frailty prevalence is high at Kidney Transplant

McAdams-DeMarco/Segev, AJT, 2014.



Frail KT recipients are at increased risk of 
poor outcomes

Frailty is associated with:
• 1.57-times the odds of 2 week or longer KT length of stay

• McAdams-DeMarco/Segev, Ann Surgery 2016
• 2.20-times the odds of post-KT delirium

• Haugen/McAdams-DeMarco, JASN under review
• 1.61-fold increased risk of early hospital readmission

• McAdams-DeMarco/Segev, AJT 2013
• 1.94-fold increased risk of delayed graft function

• Garonzik-Wang/Segev, JAMA Surgery, 2012
• 1.29-fold increased risk of drug intolerance

• McAdams-DeMarco/Segev, Transplantation 2014
• 2.19-fold increased risk of mortality

• McAdams-DeMarco/Segev, AJT 2013



Mortality Associated with Frailty After Transplant

Hazard Ratio

Kidney 2.19 McAdams-DeMarco/Segev, AJT 2013

Lung 2.3 Wilson ME. J Heart Lung Transplant. 2016

Liver 1.84 van Vugt JL, et al. Am J Transplant 2016

Heart 1.92 Jha SR, Transplantation. 2016



The Transition Challenge



• Frailty is a common entity in patients with end-stage organ disease who are awaiting organ 
transplantation

• Frailty affects mortality on the wait-list and in the post-transplant period. 

• The optimal methods by which frailty should be measured in each organ group are yet to be 
determined. 

• Interventions to reverse frailty vary among organ groups and appear promising. 



Frailty Summary

Exterkate L, et. al 
Transpl 2016;100:727-33.



Aging and Transplantation

Kidney: Liver:

Heart: Lung:

OPTN, 2016, Report



• The most common intervention was exercise 

• Dropout rate, ranged from 5 to 50%

• Overall, exercise intervention appeared to improve physical function, but the magnitude was 
modest compared to the high level of baseline impairment.

• No data on post-transplant benefits



Controlled Trial of Exercise Rehabilitation after 
Heart Transplantation

Kobashigawa et al. NEJM 1999



Cumulative readmissions over time for Medicare beneficiaries 
receiving heart transplants in 2013, stratified by participation in cardiac 
rehabilitation.

Bachmann et al JHLT 2018



Effect of High Intensity Interval Training After 
Heart Transplant on VO2Max

Perrier-Melo et al. Arq. Bras. Cardiol. 2018



Supervised Exercise Training first 3m after 
Lung Transplant

Langer Thematic Review Series, 2015
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• 34% to 45% of patients reported having no 
functional disability. 

• Physical functional disability was associated with 
• clinical symptoms, 
• depression
• comorbidities (e.g., more orthopedic 

problems and diabetes); 
• female 
• older 
• less educated
• unemployed
• higher body mass index
• more hospital readmissions





Summary –Physical Functioning After Transplant is dependent 
upon the pre-transplant state

Pre-transplant Post-transplant
Transplant

Frailty

Pre-habilitation Physical Therapy and Rehabilitation

Nutrition

Interventions

• Assessment of Physical Function:
• Frailty Scores?
• Functional capacity-VO2Max or 6MWT
• Activity monitoring? 
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