
Pre-transplant Care Management 
Approaches

Mara McAdams-DeMarco, PhD
Director of Clinical and Outcomes Research

Associate Professor
Departments of Epidemiology and Surgery

EPIDEMIOLOGY 
RESEARCH GROUP IN  
ORGAN TRANSPLANTATION 



Post-transplant Outcomes are Impacted 
by Pre-transplant Impairments

• Mortality and graft loss risk are elevated in 
patients with pre-transplant: 
– Frailty
– Lower extremity impairment
– Walking impairment
– Cognitive impairment
– Obesity/unintentional weight loss
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PRE-TRANSPLANT INTERVENTIONS 
TO IMPROVE FUNCTIONING



Prehabilitation
• Surgery is a significant physiologic stress

– Comparable to intense exercise
– Causes increased metabolism/catabolism, increased oxygen 

uptake, stress hormone production, increased inflammation
• Prehabilitation: “Training” for surgery

– Interventions seeking to enhance a patient’s functional 
capacity to tolerate upcoming surgery

– Commonly includes an exercise component with strength, 
aerobics, and stretching components

– Sometimes includes nutritional or psychological components
• Shifts the focus to optimization prior to surgery rather 

than rehabilitation afterwards



Transplantation is an ideal setting for 
prehabilitation.

• Long waiting periods for a deceased or living 
donor transplantation

• While patients wait, there is a profound loss of 
physical function due to: 
– Aging 
– Frailty 
– Comorbidity 
– Stress of undergoing dialysis

• Prehabilitation can mitigate this loss of physical 
function (Sheshadri et al)
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Prehabilitation vs. Rehabilitation
• Transplant candidates may be more motivated to exercise 

knowing that they will be undergoing major surgery in the 
coming months

• Intervening through exercise post-transplant is not optimal
– Steep decline in physical activity in the first year after 

transplantation 
– Poor adherence/compliance with prescribed rehabilitation (ie

high dropout rates in clinical trials of transplant exercise)
– Many transplant patients have prolonged recovery and are 

rehospitalized in the early postoperative period 
– Transplantation allows for return to work or school, which 

reduces the time for exercise



Physicians and patients support 
prehabilitation for transplant candidates.

Physicians 
(n=41)

Patients 
(n=460)

Patients would be interested in prehabilitation 97.1% 80.2%

Prehabilitation would make ESRD patients less frail 97.1% 84.5%

Prehabilitation would help ESRD patients 100% 93.8%

Van Pilsum Rasmussen/McAdams
BMC Neph, 2018. 



PRE-TRANSPLANT INTERVENTIONS 
IMPROVE FUNCTIONING



Pulmonary Rehabilitation of Lung 
Transplant Candidates

Study Design Duration Aerobic 
exercise

Other 
exercises

Outcomes Author

Retrospective 
study (n=345)

1.5-2.0 hours 
3 times/week

Treadmill Resistance Exercise capacity
Quality of life

Li et al

Prospective 
study (n=58)

90 minutes
3 times/week

Treadmill Muscle 
strength
Breathing

Exercise capacity
Quality of life

Florian et al

Trial (n=60) 3 week 
inpatient

Cycle 
interval 
training

- Exercise capacity
Quality of life

Gloeckl et al

Retrospective 
study (n=811)

5-6 days per 
week

Cycle 
endurance 
training

Muscle 
strength
Breathing

Exercise capacity
Quality of life

Kenn et al



Other Prehabilitation Interventions for 
Lung Transplant Candidates

• Among 13 patients, home-based prehabilitation 
using mobile health technology was safe and 
may improve frailty (Singer et al)



Other Prehabilitation Interventions for 
Lung Transplant Candidates

• Among 62 patients, prehabilitation improved the 
number of chair stands but not hospital length of 
stay (Wickerson et al)

• Among 159 patients, home-based exercise 
prehabilitation improved 6 minute walk distance 
for 26% of participants which was associated with 
(Massierer et al): 
– Less time on mechanical ventilation 
– Total hospital length of stay
– Intensive care unit length of stay



EL-FIT (Exercise & Liver FITness) for 
Liver Transplant Candidates

• Feasibility study of novel exercise smartphone 
app for 25 participants (Duarte-Rojo et al)

• Exercise prescription: 
– Daily step goals 
– Exercise videos which increase in intensity over time

• Patients reported satisfaction with the device 
• Engagement with it led to a significant increase in 

physical performance for 35% of patients



STRIVE for Liver Transplant Candidates
• Pilot study of a home-based exercise and 

strength training  program (Lai et al)
• Targeted physical function in 58 patients with 

cirrhosis through 30-minute strength training 
videos and a health coach or standard of care

• While safe, only 14% of participants adhered 
to the videos for 10-12 weeks

• Improved quality of life   



Prehabilitation for Kidney Transplant 
Candidates

• Weekly physical therapy sessions at an outpatient 
rehabilitation center
– Sessions were 40 minutes long and conducted by a PT 

assistant 
– 20 minutes of additional supervised, free exercise
– At a Johns Hopkins outpatient Physical Medicine and 

Rehabilitation (PM&R) center
– Goal of improving global physical functioning and 

performing cardiovascular exercises as well as targeting 
any specific concerns that a patient expressed (eg, fall risk, 
lower back, etc)

• Participants were asked to participate in at-home 
exercise between prehabilitation sessions



Prehabilitation Pilot Study
• Enrolled 24 kidney transplant candidates in a study on 

weekly prehabilitation in patients within 3-6 months of 
transplantation

• Participants have attended 12.6 sessions on 
average
– Mean age=52 (range 34-72)
– 72% were African American 
– 49% were female
– 31% were frail 
– 53% had lower extremity impairment



Participants were positive about 
prehabilitation.

• 100% of participants were “Very Satisfied” with 
prehabilitation 
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Prehabilitation may impact kidney 
transplant length of stay.

• 5 candidates who participated in prehabilitation 
received KT 
– Compared to age-, sex-, and race-matched controls 

• Length of stay was shorter for recipients who 
participated in prehabilitation 
– 5 days vs. 10 days, P<0.01

• Recipients with prehabilitation had a reduced 
length of stay 
– RR=0.69; 95% CI: 0.50-0.94; P=0.02



KNOWLEDGE GAPS IN PRE-
TRANSPLANT INTERVENTIONS TO 
IMPROVE FUNCTIONING AMONG KT 
CANDIDATES



Conclusions

• Pre-transplant “forms an ideal window to recruit 
patients into self-driven efforts to modify health-
related behavior, such as exercise, that pay health 
dividends well into the future.” (Tan et al)

• However, only 1 study of lung transplant 
candidates and 1 study of kidney transplant 
candidates showed that prehabilitation impacts 
post-transplant outcomes



Future research efforts

• To develop an optimal transplant prehabilitation
intervention, we need to:
– Identify the optimal transplant patient population to 

target
– Define a standard prehabilitation regimen
– Identify the optimal duration and timing
– Quantify the costs of such

• Does prehabilitation improve pre- and post-
transplant outcomes and prevent disability?  
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