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General Thoughts

• Many people with CKD and ESRD
• Heterogenous population and outcomes:

– CKD/ESRD
– KT candidates
– KT recipients
– Donors

• More frailty, disability, dependence, cognitive decline, 
than one might imagine



Absolute Contraindications 

• Active malignancy, except skin ca
– 2-3 year wait after adequate treatment for most

• Acute infection--osteomyelitis, line sepsis
• Clinically active SLE or vasculitis

Courtesy of Dan Brennan, MD



Relative Contraindications

• Advanced cardiopulmonary disease
• Extensive peripheral vascular disease
• Severe chronic liver disease
• Morbid obesity
• Uncontrolled psychiatric disorder
• Intact parathyroid > 800 off cinacalcet

Courtesy of Dan Brennan, MD



Surgical Complications

• Urologic (< 7%): urine leaks or obstruction
• Vascular: renal artery/vein thrombosis (2%); 

renal artery stenosis (10%)
• Fluid collections (20%)

–Lymphoceles (15%):
–Urinoma 2%
–Seroma (215%

• Wound infections (< 5%)

Courtesy of Dan Brennan, MD



Medical Complications

• Hypertension
• Anemia
• Hyperkalemia
• Hypercalcemia
• Hypophosphatemia
• Diabetes
• Dyslipidemia

• Acute rejection
• Chronic rejection
• Calcineurin Toxicity
• Infection
• Recurrent disease
• Bone disease
• Malignancy
• Drug interactions

Courtesy of Dan Brennan, MD



Causes of Death

• Cardiovascular  30-40%
– Cytomegalovirus
– Hypercholesterolemia
– Hypertension
– Left ventricular hypertrophy
– Diabetes

• Infection 20-30%
– Viral
– Fungal
– Bacterial

• Malignancy 20-30%
– PTLD
– Solid Organ
– Skin

• Liver Disease 5-20%
– Hepatitis B
– Hepatitis C

Courtesy of Dan Brennan, MD











Massie AJT 2014.



Bae AJT 2016



www.transplantmodels.com/KDPI-EPTS

http://www.transplantmodels.com/KDPI-EPTS


“There should be no absolute upper age limit for excluding 
patients whose overall health and life situation suggest that 
transplantation will be beneficial”  

—the American Society of Transplantation

• Among KT candidates and recipients: frailty, disabilities, and 
dependence are highly prevalent and associated with poor 
outcomes, but are not routinely measured.

McAdams-DeMarco 2012. McAdams-DeMarco 2013. 
Haugen 2019. Chu 2019. 
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Frailty: decreased transplantation

aIRR: 0.68 (95% CI: 0.58-0.81), P<0.001

Haugen CJASN 2019.



Frailty: increased waitlist mortality
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Frailty: worse post-transplant outcomes

• 1.57-times the odds of 2-week or longer KT length of stay
– McAdams-DeMarco/Segev, Ann Surgery 2016

• 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

• 2.19-fold increased risk of mortality
– McAdams-DeMarco/Segev, AJT 2013



Frailty: higher post-KT delirium

Haugen JASN 2018.



Post-KT delirium: adverse outcomes

Adjusted
Length of Stay 

Days (RR, 95% CI) 2.49 (2.13-2.91)
2-week or longer length of    
stay (OR, 95% CI)

5.42 (2.76-10.66)

Institutional Discharge (OR, 95% CI) 22.41 (7.85-63.98)
Death-Censored Graft Loss (HR, 95% CI) 2.73 (1.14-6.53)
Mortality (HR, 95% CI) 3.12 (1.76-5.54)



Change in Frailty after KT

Get 
More 
Frail

Get 
Less
Frail

McAdams-Demarco JAGS 2015



Cognitive Impairment at Admission for KT 

Thomas Transplantation 2019.

 Higher graft loss, mortality



Cognitive function improves for all patients post-KT, but frailty is 
associated with greater cognitive decline in the long-term.

54

*

Chu et al. 2019



Hip Fracture



Vertebral Fracture



Extremity Fracture



General Thoughts

• Many people with CKD and ESRD
• Heterogenous population and outcomes:

– CKD/ESRD
– KT candidates
– KT recipients
– Donors

• More frailty, disability, dependence, cognitive decline, 
than one might imagine



Epidemiology Research Group in Organ Transplantation
Dorry Segev, MD PhD, Founder and Director

Core Faculty
Sunjae Bae, PhD
Professor of Surgery

Andrew Cameron, MD PhD
Professor of Surgery

Nadia Chu, MPH PhD
Assistant Professor of Surgery and Epidemiology

Christine Durand, MD
Assistant Professor of Medicine

Jacqueline Garonzik-Wang, MD 
PhD

Director of Training and Education
Associate Professor.of Surgery

Sommer Gentry, PhD
Professor of Mathematics (USNA)

Macey Henderson, JD PhD
Director of Policy and External Affairs

Assistant Professor of Surgery & Nursing

Allan Massie, PhD
Director of Data and Analytics

Assistant Professor of Surgery and Epidemiology 

Mara McAdams-DeMarco, PhD MS
Associate Professor of Epidemiology and Surgery

Douglas Mogul, MD MPH
Assistant Professor of Pediatrics

Abimereki Muzaale, MD MPH
Instructor of Surgery

Lauren Nicholas, PhD
Assistant Professor of Health, Policy and 

Management

Tanjala Purnell, PhD MPH
Director of Community and Stakeholder 

Engagement
Assistant Professor of Epidemiology

Research  Data Analysts
Jiyoon

Ahn
Michael 

Mankowski

Mary Grace 
Bowring

Jennifer 
Motter

Olivia Chen Hannah Sung

Teresa Chiang Alvin  Thomas

Yijing 
Feng 

Sarah Van Pilsum
Rasmussen

Tanveen Ishaque

Med/Grad Students
Jennifer Chen Jessica Ruck

Lindsay
Dickerson

Nicholas 
Siegal

Lucy Nam Ashton Shaffer

Hasina Maredia Ashley Xu

Residents & Fellows
Andrew Arking

Brian Boyarsky

Amber Kernodle

Martin Kosztowski

Francisco Rivera

Karen Vanterpool

Sharon Weeks

Heather Wasik

Affiliates
Fawaz Al Ammary, MD PhD

Nephrology

Robin Avery, MD
Transplant Infectious Diseases

Gerald Brandacher, MD 
Surgery

Dan Brennan, MD
Nephrology

Errol Bush, MD
Surgery

Josef Coresh, MD PhD
Epidemiology

Morgan Grams, MD PhD
Nephrology

Niraj Desai, MD
Surgery

Elliott Haut, MD PhD
Surgery

Lindsay Pote, PharmD
Transplant Pharmacy

Aliaksei Pustavoitau, MD
Anesthesiology

Daniel Scharfstein, ScD
Biostatistics

Kim Steele, MD PhD
Surgery

Ravi Vardhan, PhD
Biostatistics

Jason Wheatley, LCSW-C 
Transplant Social Work

Coordinators
Shivani Bisen

Alexander Ferzola

Leyla Herbst

Morgan Johnson

Maria (Malu) Lourdes Perez 

Amrita Saha

Abigail Shegelman

Carolyn Sidoti

Research Assistants

Full Time

Paul Butz Michelle Krach

Marie Nunez 
Duarte

Sneha 
Kunwar

Anna 
Kinter

Shihong (Justin) 
Lin

Eileen Rosello

Part Time

Zanzan 
Brink

Fabiana Corsi
Mendez 

Brianna Dang Georgia Parsons

Max Downey Jamilah Perkins

Kevin Gianaris Prakriti Shrestha

Archita Goyal Ananda Thomas

Nicole Hada Van To 

Esha Hase Madeleine 
Waldram

Molly
Ma

Adam Zois

Kathryn Marks

Collaborators
Elisa Gordon, PhD MPH 

Bioethics, Northwestern University

Jayme Locke, MD MPH
Transplant Surgery, UAB

Krista Lentine, MD PhD
Nephrology, Saint Louis University 

Babak Orandi, MD PhD MSc
Transplant Surgery,  UAB 


	Kidney Transplantation: �Overview of Health and Function
	General Thoughts
	Absolute Contraindications 
	Relative Contraindications
	Surgical Complications
	Medical Complications
	Causes of Death
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	www.transplantmodels.com/KDPI-EPTS
	Slide Number 15
	Frailty Prevalence: By Cohort, By Age
	Frailty: decreased listing for transplantation
	Frailty: decreased transplantation
	Frailty: increased waitlist mortality
	Frailty: worse post-transplant outcomes
	Frailty: higher post-KT delirium
	Post-KT delirium: adverse outcomes
	Change in Frailty after KT
	Cognitive Impairment at Admission for KT 
	Slide Number 25
	Hip Fracture
	Vertebral Fracture
	Extremity Fracture
	General Thoughts
	Slide Number 30

