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Fa ct s

•  Kid n e y  d is e a s e  a f fe ct s  a n  e s t im a t e d  3 7  m illio n  p e o p le  in  t h e  US.  (1 5 %  o f  t h e  a d u lt  

p o p u la t io n ; m o re  t h a n  1  in  7  a d u lt s ).

• Ap p ro xim a t e ly  9 0 %   o f  t h o s e  a f fe ct e d  d o  n o t  kn o w  t h e y  h a ve  it .  2 /5  w it h  s e ve re  CKD 

d o n ’t  kn o w  t h e y  h a ve  it .

• 1  in  3  a d u lt s  in  t h e  U.S. (a p p ro xim a t e ly  8 0  m illio n ) is  a t  r is k fo r  kid n e y  d is e a s e .

• CKD is  a  le a d in g  ca u s e  o f  d e a t h  in  t h e  U.S.

• Ap p ro xim a t e ly  1  in  3  a d u lt s  w it h  d ia b e t e s  a n d  1  in  5  a d u lt s  w it h  HTN m a y h a ve  CKD.

• CKD ca u s e s  m o re  d e a t h s  t h a n  b re a s t  ca n ce r  o r  p ro s t a t e  ca n ce r .

Na t io n a l Kid n e y  Fo u n d a t io n . w w w . Kid n e y  .o rg /kid n e y- b a s ics .
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Okla h o m a -  #3 3  (4 % )
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Un it e d  St a t e s  Re n a l Da t a  Sys t e m . 2 0 2 3  USRDS An n u a l Da t a  Re p o r t : Ep id e m io lo gy o f  kid n e y  d is e a s e  in  t h e  Un it e d  St a t e s . Na t io n a l In s t it u t e s  o f  He a lt h , 
Na t io n a l In s t it u t e  o f  Dia b e t e s  a n d  Dige s t ive  a n d  Kid n e y  Dis e a s e s , Be t h e s d a , M D, 2 0 2 3 . 5



Pre va le n ce  o f  ESRD

Un it e d  St a t e s  Re n a l Da t a  Sys t e m . 2 0 2 3  USRDS An n u a l Da t a  Re p o r t : Ep id e m io lo gy o f  kid n e y  d is e a s e  in  t h e  Un it e d  St a t e s . Na t io n a l In s t it u t e s  o f  He a lt h , Na t io n a l In s t it u t e  o f  Dia b e t e s  a n d  Dige s t ive  a n d  
Kid n e y  Dis e a s e s , Be t h e s d a , M D, 2 0 2 3 . 6



• Th e  a d ju s t e d  s u rviva l ra t e  fo r  p a t ie n t s  o n  HD is  5 7 %  a t  3  ye a rs  

a f t e r  o n s e t  o f  ESRD a s  co m p a re d  t o  6 8 %  fo r  PD.

• Th e  5 -  ye a r  s u rviva l fo r  p a t ie n t s  re ce ivin g  HD a n d  PD is  4 2 %  a n d  

5 2 % , re s p e ct ive ly . 

United States Renal Data System. 2023 USRDS Annual Data Report: Epidemiology of kidney disease in the United States. National Institutes 
of Health, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2023.



Un it e d  St a t e s  Re n a l Da t a  Sys t e m . 2 0 2 3  USRDS An n u a l Da t a  Re p o r t : Ep id e m io lo gy o f  kid n e y  d is e a s e  in  t h e  Un it e d  St a t e s . Na t io n a l In s t it u t e s  o f  He a lt h , Na t io n a l In s t it u t e  o f  Dia b e t e s  a n d  Dige s t ive  a n d  
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Exp e n d it u re  p e r  m o d a lit y

Un it e d  St a t e s  Re n a l Da t a  Sys t e m . 2 0 2 3  USRDS An n u a l Da t a  Re p o r t : 
Ep id e m io lo gy o f  kid n e y  d is e a s e  in  t h e  Un it e d  St a t e s . Na t io n a l In s t it u t e s  o f  
He a lt h , Na t io n a l In s t it u t e  o f  Dia b e t e s  a n d  Dige s t ive  a n d  Kid n e y  Dis e a s e s , 
Be t h e s d a , M D, 2 0 2 3 .
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Medicare  spends more than 
$130 billion, or 24% of total 
spending, on patients with 
CKD.



Exp e n d it u re  fo r  ESRD

Un it e d  St a t e s  Re n a l Da t a  Sys t e m . 2 0 2 3  USRDS An n u a l Da t a  Re p o r t : Ep id e m io lo gy o f  kid n e y  d is e a s e  in  t h e  Un it e d  St a t e s . Na t io n a l In s t it u t e s  o f  He a lt h , Na t io n a l In s t it u t e  o f  Dia b e t e s  a n d  Dige s t ive  a n d  Kid n e y  
Dis e a s e s , Be t h e s d a , M D, 2 0 2 3 . 1 0



Scie n t if ic f in d in gs 1 1



Scie n t if ic f in d in gs 1 2



1 3



J o u rn a l o f  Ne p h ro lo gy (2 0 2 2 ) 3 5 :1 7 8 3 - 1 7 8 6 1 4



Pa t ie n t  Se le ct io n
Ea rly  re fe r ra l is  e s s e n t ia l t o  o p t im izin g  p la n n in g  a n d  

o u t co m e s . Th e  e va lu a t io n  is  a im e d  a t  m a xim izin g  

s h o r t -  a n d  lo n g- t e rm  s u rviva l a n d  a s s e s s in g  t h e  

im p a ct  o n  q u a lit y  o f  life . 

• Patients without major contraindications should ideally be  referred 

when they approach stage  4 CKD (GFR < 30 mL/min).

• They cannot accrue  time on the  waitlist until GFR ≤ 20 mL/min.

Scie n t if ic f in d in gs 1 5



Ab s o lu t e  
Co n t ra in d ica t io n s

• Recent or metastatic malignancy

• Untreated current infection

• Severe irreversible  extrarenal disease

• Recalcitrant treatment nonadherence

• Psychiatric illness impairing consent and adherence

• Current recreational drug use

• Aggressive recurrent native kidney disease

• Limited, irreversible  rehabilitative potential

• Primary oxalosis

• Uncorrectable  chronic hypotension

1 6



Re la t ive  
Co n t ra in d ica t io n s

• Morbid Obesity

• Advanced age

• History of multiple  myeloma or plasma cell dyscrasia

• Recent balloon angioplasty and/or stent placement

Scie n t if ic f in d in gs 1 7



Th e  Eva lu a t io n  Pro ce s s

w w w .a b d o m in a lke y.co m /re cip ie n t  - e va lu a t io n / 1 8

Thorough history and 
physical as with any patient 
encounter.



Th e  Eva lu a t io n  Pro ce s s
• CBC

• CMP 

• PT/INR

• UA with culture

• Hepatitis  serology

• HIV

• CMV/EBV serology (TORCH panel)

• RPR

• Type and screen

• PSA (age appropriate)

• Urine toxicology

• Chest Xray 1 9

• Coccidioides if from endemic 
region

• Hypercoagulability panel in 
selected cases

• PPD or interferon-γ release assay 
in selected cases

• Age-appropriate pap smear and 
mammogram



Co lo n  Ca n ce r  Scre e n in g

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  
Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 
2 0 1 9 .

2 0



Va s cu la r  Ca lcif ica t io n  in  CKD

Marreiros C, Viegas C, Simes D. Targeting a Silent Disease: 
Vascular Calcification in Chronic Kidney Disease. International 
Journal of Molecular Sciences. 2022; 23(24):16114. 
https://doi.org/10.3390/ijms232416114

2 1
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Pham, Phuong-Chi, T. and Phuong-Thu T Pham. Quick Guide to Kidney Transplantation. Available 
from: Wolters  Kluwer, Wolters  Kluwer Health, 2019. 2 3
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So cie t y  Re fe re n ce s

Pretransplant solid organ malignancy and organ transplant candidacy: A consensus expert opinion statement
Al-Adra, David P. et al.
American Journal of Transplantation, Volume 21, Issue 2, 460 - 474

2 5



Livin g  Kid n e y  Do n a t io n
• Avoid dialysis complete ly or shorten time on dialysis

• Living kidneys last longer

• Improved patient survival

• Avoid wait associated with deceased donor kidneys

• Timing convenient for donor and recipient

• Minimal delayed organ dysfunction

• Medicines post-transplant may be  less aggressive

Scie n t if ic f in d in gs 2 6



Ba id - Agra w a l, S., Fre i, U. Livin g  d o n o r  re n a l t r a n s p la n t a t io n : r e ce n t  d e ve lo p m e n t s  a n d  p e rs p e ct ive s . Na t  Re v Ne p h ro l 3 , 3 1 – 4 1  (2 0 0 7 ). h t t p s ://d o i.o rg /1 0 .1 0 3 8 /n cp n e p h 0 3 8 3 2 7



Tra n s p la n t  Su rge ry

2 8



Tim e lin e  o f  Ap p ro va l o f  M a in t e n a n ce  a n d  In d u ct io n  Th e ra p y  Age n t s  in  So lid -
Orga n  Tra n s p la n t a t io n

Ne ls o n  J , Alve y  N, Bo w m a n  L, e t  a l. Co n s e n s u s  re co m m e n d a t io n s  fo r  u s e  o f  
m a in t e n a n ce  im m u n o s u p p re s s io n  in  s o lid  o rga n  t ra n s p la n t a t io n : En d o rs e d  
b y  t h e  Am e r ica n  Co lle ge  o f  Clin ica l Ph a rm a cy , Am e r ica n  So cie t y  o f  
Tra n s p la n t a t io n , a n d  t h e  In t e rn a t io n a l So cie t y  fo r  He a r t  a n d  Lu n g 
Tra n s p la n t a t io n . Ph a rm a co t h e ra p y . 2 0 2 2 ; 4 2 : 5 9 9 - 6 3 3 . 
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Ove rvie w  o f  im m u n o s u p p re s io n

Se m in a rs  in  Dia lys is
Vo lu m e  1 8 , Is s u e  6 , p a ge s  5 1 1 - 5 1 9 , 2 9  NOV 2 0 0 5 3 0



Ove rvie w  o f  Im m u n o s u p p re s s io n

Im m u n o s u p p re s s ive  d ru gs  fo r  kid n e y  t ra n s p la n t a t io n . N En gl J  M e d  2 0 0 4 ; 3 5 1 : 2 7 1 5 - 2 7 2 9 3 1



Ap p ro ve d  
Im m u n o s u p p re s s ive  Age n t s

• Induction agents

• Lymphocyte  depleting agents
• Anti-thymocyte  globulin (Thymoglobulin)

• Alemtuzumab (Campath)

• OKT-3

• Non-Lymphocyte  depleting agents
• IL-2 inhibitor- Basiliximab (Simulect)

• Glucocorticoids

• Maintenance  Immunosuppression

• Calcineurin Inhibitors
• Cyclosporin (Neoral)

• Tacrolimus (Prograf, Envarsus XR, Astrograf)

• Anti-Metabolites
• Azathioprine  (Imuran)

• Mycophenolate  Mofe til (Cellcept, Myfortic)

• mTor inhibitors
• Sirolimus (Rapamune)

• Everolimus (Zortress)

• Glucocorticoids
• Belatacept (Nulojix)

• Treatment of re jection

• IVIG
• Rituximab (Rituxin)
• Bortezomib (Velcade)
• Eculizumab (Soliris)

3 2



Co rt ico s t e ro id s
• Possess both immunosuppressive  and anti-inflammatory properties and 

have been used for over half a century in various inflammatory and 

immune -mediated conditions. 

• Multiple  mechanisms of action
• Inhibition of cytokine  production
• Reduction of adhesion molecule  expression
• Induction of lymphocyte  apoptosis
• Suppression of inflammatory ce ll activation

• Used for both maintenance immunosuppression as well as for treatment 

of acute  re jection episodes. 

3 3



Co rt ico s t e ro id s

h t t p s ://m e d izzy .co m /fe e d /3 4 9 0 8 1 0 3 3 4



Co rt ico s t e ro id s

• Induction dose - typically Solumedrol 500 mg.

• Maintenance dose - Prednisone 5 mg daily.

• Steroid free  protocol
• Based on immunologic risk however long-term graft function and the  risk of 

chronic re jection have not been thoroughly evaluated.
• A 2016 Cochrane review suggests that steroid avoidance and withdrawal 

after transplant significantly increases the  risk of acute  re jection but there  
was no difference in patient mortality or graft loss up to 5 years post- 
transplant.

Ha lle r  M C, Ro yu e la  A, Na g le r  EV, Pa s cu a l J , We b s t e r  AC. St e ro id  a vo id a n ce  o r  w it h d ra w a l fo r  kid n e y  
t ra n s p la n t  re cip ie n t s . Co ch ra n e  Da t a b a s e  o f  Sys t e m a t ic Re vie w s  2 0 1 6 , Is s u e  8 . Ar t . No .: CD0 0 5 6 3 2 . 
DOI: 1 0 .1 0 0 2 /1 4 6 5 1 8 5 8 .CD0 0 5 6 3 2 .p u b 3 . Acce s s e d  0 2  M a rch  2 0 2 4 .

3 5



Th ym o glo b u lin
• Purified anti-lymphocyte  polyclonal immunoglobulin used for the  

prevention and treatment of acute  re jection

• Thymoglobulin is prepared by immunizing pathogen free  rabbits with 

ce ll suspension of human thymic tissue.

• Rabbit sera is collected and immunoglobulins against thymocytes are  

isolated and purified to prepare  rATG.

• Samples from more  than 26,000 immunized rabbits are  pooled to 

achieve  a high-level batch to batch consistency.

• It contains antibodies primarily against T-cells but also against B-cells.

Am J Nephrol 2013: 586-601
World J Transplant 2012 August 24: 51-68

3 6



Sp e cif icit ie s  o f  a n t i- b o d ie s  d e t e ct e d  in  
Th ym o glo b u lin

M o u ra d  G, M o re lo n  E, No ë l C, Glo t z D, Le b ra n ch u  Y. Th e  ro le  o f  
Th ym o glo b u lin  in d u ct io n  in  kid n e y  t ra n s p la n t a t io n : a n  u p d a t e . 3 7



M e ch a n is m  o f  Act io in
• Primary mechanism is T-cell depletion by binding to various ce ll surface  

markers and causing lymphocyte  depletion of the  peripheral blood by 

complement dependent ce ll lysis, antibody dependent ce llular 

cytotoxicity and activation induced cell death.

• Other mechanisms still not fully understood but appear to be  re lated to 

modulation and downregulation of ce ll surface  antigens.

3 8
M o u ra d  G, M o re lo n  E, No ë l C, Glo t z D, Le b ra n ch u  Y. Th e  ro le  o f  Th ym o glo b u lin  
in d u ct io n  in  kid n e y  t ra n s p la n t a t io n : a n  u p d a t e .



Th ym o glo b u lin  
Ef fe ct s

Rapid lymphocyte  depletion.

Recovery occurs gradually with 40% of 
patients recovering 50% of their initial 
count at 3 months. 

Depletes T-cells at the  periphery as well 
as secondary lymphoid tissue.

h t t p s ://w w w .t h ym o glo b u lin .co m /a b o u t 3 9



Sid e  Ef fe ct s
• Cytokine  re lease  syndromes

• Fever, rigors, chills,dyspnea
• n/v/d, hypo/hypertension,
• Rash, headache, rare ly 

anaphylaxis

• Hematologic
• Thrombocytopenia, anemia, 

leukopenia

• Anaphylaxis
• Cardiopulmonary arrest, 

pulmonary edema, MI, 
death

• Serum Sickness
• 5-15 days post infusion
• Delayed immunologic 

reaction to non-
antibody rabbit 
prote ins

• Presents with fever, 
rash, arthralgia, 
myalgia, 
lymphadenopathy

• Treatment is with 
corticosteroids

• Infections
• Malignancy

h t t p s ://w w w .t h ym o glo b u lin .co m /a b o u t
4 0



Ba s ilixim a b
• Chimeric monoclonal murine/human antibody with human Ig G1 

constant heavy chain and ĸ light chain.

• Specifically binds to the IL-2r α chain at the surface of activate T 

lymphocytes and blocks the CD-25 antigen.

• As the α subunit is expressed only on the activated T-cells, resting T-cells 

remain unaffected.

• IL-2 signaling is required for T- cell expansion and differentiation.

• Well-tolerated with minimal side effects.

• Actually,  only US FDA approved drug for induction.

Ka p ic E, Be cic F, Ku s t u r ica  J . Ba s ilixim a b , m e ch a n is m  o f  a ct io n  a n d  p h a rm a co lo gica l p ro p e r t ie s . M e d  Arh . 2 0 0 4 ;5 8 (6 ):3 7 3 - 6 . PM ID: 1 5 6 4 8 2 3 7 .

4 1



Sid e  Ef fe ct s
• Hypersensitivity including anaphylaxis

• Cytokine  re lease  syndrome

Scie n t if ic f in d in gs 4 2



Ch o ice  o f  In d u ct io n  Age n t

Ha rd in ge r , K.L., Bre n n a n , D.C. a n d  Kle in , C.L. (2 0 1 3 ), Se le ct io n  o f  in d u ct io n  t h e ra p y  in  kid n e y  t ra n s p la n t a t io n . Tra n s p l In t , 2 6 : 6 6 2 - 6 7 2 . h t t p s ://d o i.o rg /1 0 .1 1 1 1 /t r i.1 2 0 4 3

4 3



M a in t e n a n ce  
Im m u n o s u p p re s s io n

• Calcineurin Inhibitors (CNI)- (Tacrolimus/Cyclosporine)

• Anti-metabolites (Mycophenolate /Azathioprine)

• mTor inhibitors (Sirolimus/Everolimus)

• Corticosteroids

• Belatacept

4 4



Tre n d s  in  M a in t e n a n ce  
Im m u n o s u p p re s s io n

Orga n  Pro cu re m e n t  a n d  Tra n s p la n t a t io n  Ne t w o rk (OPTN) a n d  Scie n t if ic Re gis t ry  o f  Tra n s p la n t  Re cip ie n t s  (SRTR). OPTN/SRTR 2 0 2 2  An n u a l Da t a  Re p o r t . U.S. De p a r t m e n t  o f  He a lt h  a n d  Hu m a n  Se rvice s , He a lt h  
Re s o u rce s  a n d  Se rvice s  Ad m in is t ra t io n ; 2 0 2 4 . Acce s s e d  [3 /3 /2 4 ]. 4 5



Elit e  Sym p h o n y Tr ia l

SYM PHONY = Ef f ica cy  Lim it in g  To xicit y  Elim in a t io n  (ELITE) SYM PHONY
Ekb e rg  H, e t  a l. N En gl J  M e d . 2 0 0 7 ; 4 6



CNI’s  
• Cyclosporine  binds to intracellular cyclophilin and forms a complex that 

inhibits calcineurin phosphatase.

• Tacrolimus binds to FK506 binding prote in to form a complex that 

inhibits calcineurin phosphatase.

• Inhibition of calcineurin phosphatase  blocks the  migration of nuclear 

factor of activated T-cells (NFAT) from the  cytoplasm to the  nucleus and 

inhibits cytokine  formation. 

4 7



Im m u n o s u p p re s s ive  d ru gs  fo r  kid n e y  t ra n s p la n t a t io n . N En gl J  M e d  2 0 0 4 ; 3 5 1 : 2 7 1 5 - 2 7 2 9

4 8



CNI Ad ve rs e  Re a ct io n s

Ch e u n g, Ch i Yu e n  & Wo n g, Kim  & Ch a n , Ho i & Liu , Alle n  Ya n  Lu n  & Ch a n , Yiu  & Wo n g, Ho  & Ch a k, Wa i- Le u n g  & Ch o i, Ko o n  & Ch a u , Ka  & Li, Ch u n . (2 0 0 6 ). Pa ire d  kid n e y  a n a lys is  o f  t a cro lim u s  a n d  
cyclo s p o r in e  m icro e m u ls io n - b a s e d  t h e ra p y  in  Ch in e s e  ca d a ve r ic re n a l t r a n s p la n t  r e cip ie n t s . Tra n s p la n t  in t e rn a t io n a l : o f f icia l jo u rn a l o f  t h e  Eu ro p e a n  So cie t y  fo r  Orga n  Tra n s p la n t a t io n . 1 9 . 6 5 7 -
6 6 . 1 0 .1 1 1 1 /j.1 4 3 2 - 2 2 7 7 .2 0 0 6 .0 0 3 3 5 .x. 

4 9
TMA-not systemic. 



En glis h  J , Eva n  A, Ho u gh t o n  DC, Be n n e t t  WM . Cyclo s p o r in e - in d u ce d  a cu t e  re n a l d ys fu n ct io n  in  t h e  ra t . Evid e n ce  o f  a r t e r io la r  va s o co n s t r ict io n  w it h  p re s e rva t io n  o f  t u b u la r  fu n ct io n . Tra n s p la n t a t io n . 
1 9 8 7  J u l;4 4 (1 ):1 3 5 - 4 1 . d o i: 1 0 .1 0 9 7 /0 0 0 0 7 8 9 0 - 1 9 8 7 0 7 0 0 0 - 0 0 0 2 7 . PM ID: 3 6 0 3 6 7 4 . 5 0



Dru g  
In t e ra ct io n s

Metabolized extensively by the  
cytochrome P450 3A4 and 3A5 enzyme 
pathways. 

Ca lcin e u r in  in h ib it o rs  Dru g  In t e ra ct io n  (Co m p re h  
Clin ica l Ne p h  4 t h  Ed )

5 1

Paxlovid



P- g lyco p ro t e in

In the  gut CNI’s are  repeatedly taken up 
and transported out of intestinal 
enterocytes by P-gp allowing for 
reuptake  and repeated exposure  to 
CYP3A 4/5 leading to significant pre -
systemic metabolism.

Damage to enterocytes (viral GE, etc) 
can damage P-gp leading to decrease  
efflux and toxic CNI levels. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  
Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 . 5 2



M yco p h e n o la t e  M o fe t il
• Anti-metabolite  that is a reversible  inhibitor of the  enzyme inosine  

monophosphate  dehydrogenase  (IMPDH).

• IMPDH is a critical, rate  limiting enzyme in the  de novo synthesis of 

purines and catalyzes the  formation of guanosine  nucleotides from 

inosine. 

• Depletion of guanosine  nucleotides has MMF has a re latively se lective  

antiproliferative  effect on lymphocytes as they appear to re ly on de novo 

purine  synthesis more  than other types of ce lls that have a “salvage” 

pathway for guanosine  nucleotides. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 
9 7 8 1 4 9 6 3 2 6 1 5 7 . 5 3



M yco p h e n o la t e  M o fe t il
• Rapidly hydrolyzed to its active  metabolite  mycophenolic acid (MPA).

• Enteric coated MPA (Myfortic®) results in delayed absorption but 

slightly better bioavailability (720 mg = 1 g MMF).

• MMF and EC- MPA have comparable  GI toxicity, but EC-MPA may be  

better tolerated in patients with gastroparesis. 

• MPA is glucuronidated via transferase  in the  liver to its inactive  form 

MPAG. 

• The primary route  of excretion is via the  kidneys and the  AUC is 

increased by renal impairment.

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . 
Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 . 

5 4



M M F Ad ve rs e  Re a ct io n  
a n d  In t e ra ct io n s

• GI- N/V/D, exacerbation of gastroparesis.

• Leukopenia, thrombocytopenia, anemia.

• Teratogenic.

• Absorption decreased by concomitant administration with antacids 

including PPI’s, cholestryramine, sevelamer, oral FeSO4.

• Acyclovir/Ganciclovir/Valganciclovir- increased risk of 

myelosuppression. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 
9 7 8 1 4 9 6 3 2 6 1 5 7 . 5 5



M M F vs . Aza t h io p r in e

Ka in z A, He in ze  G, Ko rb é ly  R, Sch w a rz C, Ob e rb a u e r  R. M yco p h e n o la t e  m o fe t il u s e  is  a s s o cia t e d  w it h  p ro lo n ge d  gra f t  s u rviva l a f t e r  kid n e y  t ra n s p la n t a t io n . Tra n s p la n t a t io n . 2 0 0 9  No v 1 5 ;8 8 (9 ):1 0 9 5 - 1 0 0 . d o i: 
1 0 .1 0 9 7 /TP.0 b 0 1 3 e 3 1 8 1 b b 2 5 f1 . PM ID: 1 9 8 9 8 2 0 5 . 5 6



Aza t h io p r in e
• An imidazole  derivative  of 6- mercaptopurine.

• A purine  analogue that is incorporated into ce llular DNA, where  it 

inhibits purine  nucleotide  synthesis and interferes with the  synthesis 

and metabolism of RNA.  This ultimate ly leads to inhibition of T- ce ll 

activation and proliferation. 

• Used as an alternative  to MMF during pregnancy (although still labeled 

pregnancy category D by FDA). 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 . 
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Aza t h io p r in e  Ad ve rs e  
Re a ct io n s

• Mainly hematologic- leukopenia, thrombocytopenia and anemia. 

• Pancreatitis -rare.

• Azathioprine  is converted to an inactive  metabolite, 6- thiouric acid by 

xanthine  oxidase  therefor should be  avoided with allopurinol.  

• If allopurinol needed testing for thiopurine  methyltransferase  (TPMT) 

mutations is recommended as TPMT allows for degradation of 6- MP by 

an alternative  pathway. Patients with mutations in this enzyme are  at 

increased risk for severe  bone marrow toxicity as there  is no alternative  

pathway for 6- MP metabolism. 
Ka in z A, He in ze  G, Ko rb é ly  R, Sch w a rz C, Ob e rb a u e r  R. M yco p h e n o la t e  m o fe t il u s e  is  a s s o cia t e d  w it h  p ro lo n ge d  gra f t  s u rviva l a f t e r  kid n e y  
t ra n s p la n t a t io n . Tra n s p la n t a t io n . 2 0 0 9  No v 1 5 ;8 8 (9 ):1 0 9 5 - 1 0 0 . d o i: 1 0 .1 0 9 7 /TP.0 b 0 1 3 e 3 1 8 1 b b 2 5 f1 . PM ID: 1 9 8 9 8 2 0 5 . 5 8



m TOR in h ib it o rs
• The mammalian target of rapamycin is a key regulatory kinase  in the  

process of ce ll division. FDA approved in 1999.

• Sirolimus aka Rapamycin is a macrolide  antibiotics which inhibit this 

kinase.

• Structurally similar to tacrolimus and binds to FKBP however it does not 

inhibit calcineurin but works on the  target of rapamycin pathway (hence 

its name).

Ka in z A, He in ze  G, Ko rb é ly  R, Sch w a rz C, Ob e rb a u e r  R. M yco p h e n o la t e  m o fe t il u s e  is  a s s o cia t e d  w it h  p ro lo n ge d  gra f t  s u rviva l a f t e r  kid n e y  
t ra n s p la n t a t io n . Tra n s p la n t a t io n . 2 0 0 9  No v 1 5 ;8 8 (9 ):1 0 9 5 - 1 0 0 . d o i: 1 0 .1 0 9 7 /TP.0 b 0 1 3 e 3 1 8 1 b b 2 5 f1 . PM ID: 1 9 8 9 8 2 0 5 . 5 9



Ove ra ll Ra t e s  o f  Allo gra f t  Su rviva l

Srin iva s  TR, e t  a l. Am  J  Tra n s p la n t . 2 0 0 7 ;7 :5 8 6 - 5 9 4 6 0



m TOR in h ib it o r  Ad ve rs e  
Re a ct io n s

• Poor Wound Healing/ Lymphocele  formation

• Prote inuria/ Podocyte  injury/ FSGS

• Lung Toxicity/ BOOP physiology

• Hyperlipidemia/ hypertriglyceridemia

• Thrombocytopenia/leukopenia

• Oral Ulcers

• Ascites and Pleural Effusion

• TMA

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 . 
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m TOR’s -  Us e fu lln e s s ?
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Be la t a ce p t

• Human fusion prote in containing 
cytotoxic T- lymphotoxic associated 
antigen 4 fused with Fc domain of 
human IgG1. 

• Approved 2011.

• Permits enhanced binding of CD80 
(4X) and CD86 (2X) on the  antigen 
presenting ce lls which lead to a 10- 
fold increase  in T cell inhibition.

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  
Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 6 3

Kott, J ., Chancay, J ., & Tedla, F. M. (2022). Updates on Belatacept in Kidney Transplantation. Kidney News, 14(8), 
26-26. Retrieved Mar 5, 2024, from https://www.kidneynews.org/view/journals/kidney-news/14/8/article -
p26_15.xml
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Be la t a ce p t
• BENEFIT trial NEJM 2016 showed significantly better GFR and 43% 

reduced risk of graft loss or death after 7 years of use  as compared to 

cyclosporin.  No comparisons to tacrolimus based regimens available. 

• Higher initial early re jection rate. 

• Higher incidence of post- transplant lymphoproliferative  disorder 

(PTLD) particularly CNS involvement, especially in EBV seronegative  

patients. 

• Higher rates of progressive  multifocal leukoencephalopathy (PML).

• Need for monthly infusion.

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 
9 7 8 1 4 9 6 3 2 6 1 5 7
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Po s t - Tra n s p la n t  Ca re

Hyp e r t e n s io n Hyp e r lip id e m ia Po s t  t ra n s p la n t  
Dia b e t e s  M e llit u s
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Hyp e r t e n s io n
• Kidney Disease  Improving Global Outcome (KDIGO) guidelines suggest 

a BP goal of <130/80 irrespective  of the  level of albuminuria. 

• Calcium channel blockers reduce cyclosporine  induced 

vasocontriction.
• Non-dihydropyridines increase  CNI levels.
• Dihydropyridines can cause  edema.

• Beta blockers good choice  in patients with ischemic heart disease, afib, 

e tc. 

• Diuretics - good for volume overload and hyperkalemia post transplant. 
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Hyp e r t e n s io n
• Ace Inhibitors - studies are  lacking. 

• A 2007 systematic review of 21 trials with 1549 patients with median 

follow up of 27 months published in AJT found:
• Decrease  in GFR by -5.8 mL/min.
• Lower hematocrit.
• Reduction in prote inuria.
• No change in serum potassium.

• Insufficient data to determine the  effect on patient or graft survival. 

Hire m a t h  S, Fe rgu s s o n  D, Do u ce t t e  S, M u la y  AV, Kn o ll GA. Re n in  a n gio t e n s in  s ys t e m  b lo cka d e  in  kid n e y  t ra n s p la n t a t io n : a  s ys t e m a t ic re vie w  o f  t h e  
e vid e n ce . Am  J  Tra n s p la n t . 2 0 0 7  Oct ;7 (1 0 ):2 3 5 0 - 6 0 . d o i: 1 0 .1 1 1 1 /j.1 6 0 0 - 6 1 4 3 .2 0 0 7 .0 1 9 2 8 .x. PM ID: 1 7 8 4 5 5 6 9 . 6 7



Hyp e r t e n s io n
• Ace Inhibitors -

• Hyperkalemia.
• GFR impact- confusion with other potential causes of allograft 

dysfunction.
• Anemia
• Renal artery stenosis associated acute  renal failure. 
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Hyp e r lip id e m ia

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  
Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 
2 0 1 9 .
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Hyp e r lip id e m ia
• Preferred agents - Atorvastatin or Rosuvastatin. Avoid Simvastatin. 

• Ezetimibe should be  considered in patients intolerant to statins or as an 

addition for treatment of hypertriglyceridemia. 

• Use fibrates with caution. 

• Bile  acid sequestrants can interfere  with CNI and MMF absorption. 

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 
2 0 1 9 . 7 0



Po s t  Tra n s p la n t  Dia b e t e s  M e llit u s

N o n - m o d i f i a b l e  r i s k  
f a c t o r s

p o t e n t i a l l y  
m o d i f i a b l e  r i s k  

f a c t o r s
• Ag e ≥ 4 5  y e a r s

• M a l e  r e c i p i e n t

• Afr ic a n - Am e r ic a n ,  H is p a n ic

•  F a m i ly  h i s t o r y  o f  d ia b e t e s  m e l l i t u s

•  H LA m is m a t c h

•  H LA A3 0 ,  B 2 7 ,  B 4 2

•  Ac u t e  r e je c t io n  h i s t o r y

•  Ma le  d o n o r

•  D e c e a s e d  d o n o r

•  O b e s i t y ( B MI> 3 0 )

•  P r e t r a n s p la n t  IF G / IG T

•  H y p e r t e n s io n

•  H y p e r l ip id e m ia

•  H e p a t i t i s  C  v i r a l  in fe c t io n

•  C M V v i r a l  in fe c t io n

•  C o r t ic o s t e r o id s ,  Ta c r o l im u s ,  
C y c lo s p o r in e ,  S i r o l im u s

•  H y p o m a g n e s e m ia

•  P r o t e in u r ia

Sh a r if  A, He ckin g  M , d e  Vr ie s  AP, Po r r in i E, Ho rn u m  M , Ra s o u l- Ro cke n s ch a u b  S, Be r la ko vich  G, Kre b s  M , Ka u t zky- Wille r  A, Sch e rn t h a n e r  G, M a rch e t t i P, Pa cin i G, Ojo  A, Ta ka h a ra  S, La rs e n  J L, 
Bu d d e  K, Elle r  K, Pa s cu a l J , J a rd in e  A, Ba kke r  SJ , Va ld e rh a u g  TG, J e n s s e n  TG, Co h n e y  S, Sä e m a n n  M D. Pro ce e d in gs  f ro m  a n  in t e rn a t io n a l co n s e n s u s  m e e t in g  o n  p o s t t ra n s p la n t a t io n  d ia b e t e s  
m e llit u s : r e co m m e n d a t io n s  a n d  fu t u re  d ire ct io n s . Am  J  Tra n s p la n t . 2 0 1 4  Se p ;1 4 (9 ):1 9 9 2 - 2 0 0 0 . d o i: 1 0 .1 1 1 1 /a jt .1 2 8 5 0 . Ep u b  2 0 1 4  Au g 6 . PM ID: 2 5 3 0 7 0 3 4 ; PM CID: PM C4 3 7 4 7 3 9 .
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Po s t  Tra n s p la n t  Dia b e t e s  M e llit u s

Sh a rif  A, He ckin g  M , d e  Vr ie s  AP, Po r r in i E, Ho rn u m  M , Ra s o u l- Ro cke n s ch a u b  S, Be r la ko vich  G, Kre b s  M , Ka u t zky- Wille r  A, Sch e rn t h a n e r  G, M a rch e t t i P, Pa cin i G, Ojo  A, Ta ka h a ra  S, La rs e n  J L, Bu d d e  K, Elle r  
K, Pa s cu a l J , J a rd in e  A, Ba kke r  SJ , Va ld e rh a u g  TG, J e n s s e n  TG, Co h n e y  S, Sä e m a n n  M D. Pro ce e d in gs  f ro m  a n  in t e rn a t io n a l co n s e n s u s  m e e t in g  o n  p o s t t ra n s p la n t a t io n  d ia b e t e s  m e llit u s : r e co m m e n d a t io n s  
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Po s t  Tra n s p la n t  
Dia b e t e s  M e llit u s

• Most but not all studies suggest PTDM is associated with reduced graft survival.

• Only one study suggested PTDM to be  a risk factor for death-censored renal graft 

failure. 

• Several small studies suggested PTDM is associated with higher acute  re jection 

episodes, but it is  difficult to determine if PTDM causes re jection or if the  

treatment (high dose  steroids) resulted in greater risk of PTDM.

• The greater impact is  not likely due to re jection but death with a functioning graft. 

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 
2 0 1 9 . 7 3



Po s t  Tra n s p la n t  
Dia b e t e s  M e llit u s
• Management

•  Target A1c 7% - 7.5%, not followed below 6% particularly if 
hypoglycemic reactions are  common (2009 KDIGO  guidelines).

•  treatment options:  insulin, metformin (renally adjusted), 
sulfonylureas, DPP-4 inhibitors, GLP-1 agonists.

• SGLT2 Inhibitors:
• Empagliflozin in posttransplantation diabetes mellitus: A prospective, 

interventional pilot study on glucose  metabolism, fluid volume, and patient safety- 
2018.

• - 14 ( only 8 completed 12 months) patients converted from insulin to 
empagliflozin.

• Higher OGTT values, A1c and home glucose  measurements and insulin 
re instituted in 3 of 8 patients.

• 5 developed UTI; 1 balanitis; all lost weight.
• Deemed it could safe ly be  used as add on therapy. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7

Sch w a ige r  E, Bu rgh a rt  L, Sign o r in i L, Ris t l R, Ko p e cky  C, Tu ra  A, Pa cin i G, Wrb a  T, An t la n ge r  M , Sch m a ld ie n s t  S, We rzo w a  J , Sä e m a n n  M D, He ckin g  M . 
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Po s t t ra n s p la n t  Co m p lica t io n s

In fe ct io n s Re je ct io n s M a lign a n cy  
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In fe ct io n s

Im m u n iza t io n s  in  s o lid  o rga n  t ra n s p la n t  ca n d id a t e s  a n d  re cip ie n t s . © 2024 UpToDate , Inc. and / or its  a ffilia te s. All Righ ts Rese rved .
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In fe ct io n s

Fis h m a n  J A. In fe ct io n s  in  o rga n - t ra n s p la n t  r e cip ie n t s . N En gl  J  M e d  2 0 0 7 ; 3 5 7 : 2 6 0 1 - 2 6 1 4
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In fe ct io n s

Fis h m a n  J A. In fe ct io n s  in  o rga n - t ra n s p la n t  r e cip ie n t s . N En g l  J  M e d  2 0 0 7 ; 3 5 7 : 2 6 0 1 -
2 6 1 4 7 8

Pro p h yla xis :
TM P/SM X
Nys t a t in /Dif lu ca n
Va lga n ciclo vir  
d e p e n d in g  o n  CM V 
s t a t u s . 



CM V 
• HHV 5.

• DNA virus.

• Four infectious states:
• Asymptomatic
• Congenital disease  (TORCHES)- microcephaly, deafness, 

se izures, mental retardation, and other birth defects.
• Cytomegalovirus mononucleosis.
• Reactivation in an immunocompromised patient. 

Ra zo n a b le  RR, Hu m a r  A. Cyt o m e ga lo viru s  in  s o lid  o rga n  t ra n s p la n t a t io n . Am  
J  Tra n s p la n t  2 0 1 3 ;1 3 :9 3 - 1 0 6 . 7 9



CM V
• CMV infection- Evidence of CMV replication regardless of symptoms.

• CMV Disease - Evidence of CMV infection with attributable  symptoms.
• CMV syndrome.
• Tissue  invasive  disease  (allograft commonly involved).

• Latent CMV infection- virus exists as a closed circular DNA and 

reactivation is induced by many factors in the  transplant recipient.
• Anti-lymphocyte  antibodies, cytotoxic drugs.
• Systemic infection/inflammation.
• Allogeneic reactions. 

Scie n t if ic f in d in gs 8 0



CM V Ris k Fa ct o rs

• Do n o r / Re c ip ie n t  C MV Ig G  
s e r o s t a t u s .

• De g r e e  o f im m u n e  
s u p p r e s s io n .

• Us e  o f ly m p h o c y t e  d e p le t in g  
a g e n t s .

• Ho s t  fa c t o r s  (a g e ,  
c o m o r b id it ie s ,  e t c ) .

• O t h e r  (c r it ic a l illn e s s ,  c o ld  
is c h e m ia  t im e ,  e t c ) .  

Fis h m a n  J A. Ove rvie w : Cyt o m e ga lo viru s  a n d  t h e  h e rp e s viru s e s  in  t r a n s p la n t a t io n . Am  J  Tra n s p la n t  2 0 1 3 ;1 3 :1 - 8 . 8 1



M o n it o r in g  a n d  Pre ve n t io n

M o n i t o r i n g P r e v e n t i o n

• Q u a n t it a t ive  n u c le ic  a c id  
t e s t in g  b y  P C R.

Ra m a n a n , Po o rn im a  & Ra zo n a b le , Ra ym u n d . (2 0 1 3 ). Cyt o m e ga lo viru s  
In fe ct io n s  in  So lid  Orga n  Tra n s p la n t a t io n : A Re vie w . In fe ct io n  & 
ch e m o t h e ra p y . 4 5 . 2 6 0 - 2 7 1 . 1 0 .3 9 4 7 /ic.2 0 1 3 .4 5 .3 .2 6 0 . 
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Pre ve n t io n /Tre a t m e n t  
• Reduce immunosuppression. 

• IV ganciclovir.

• Valganciclovir

• Letermovir

• Maribavir

Scie n t if ic f in d in gs 8 3



BK viru s
• Polyoma virus (DNA)

• Ubiquitous and infections occur worldwide at an early age. Mild or 

asymptomatic infection.

• 60-80% of adults are  seropositive.

• Causes latent infection of the  kidney with reactivation with immune 

suppression.

• Causes sterile  pyuria, tubulointerstitial nephritis, ureteral ulceration and 

obstruction and hemorrhagic cystitis in renal transplant recipients. 

Fis h m a n  J A. Ove rvie w : Cyt o m e ga lo viru s  a n d  t h e  h e rp e s viru s e s  in  t r a n s p la n t a t io n . Am  J  Tra n s p la n t  2 0 1 3 ;1 3 :1 - 8 . 
Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 
9 7 8 1 4 9 6 3 2 6 1 5 7 8 4



BK Viru s
• Bimodal distribution- primary infection between 10 days and 6 weeks 

after transplant and re infection or reactivation at 5 weeks to 17 months.

• Risk factors - donor seropositivity, degree  of immune suppression, 

treatment of re jection, use  of FK and MMF.

• Definitive  diagnosis - Biopsy with SV 40 stain.

• Can monitor DNA PCR in plasma and urine. Plasma more  specific than 

urine. 

• No specific treatment other than lowering immune suppression.

Fis h m a n  J A. Ove rvie w : Cyt o m e ga lo viru s  a n d  t h e  h e rp e s viru s e s  in  t r a n s p la n t a t io n . Am  J  Tra n s p la n t  2 0 1 3 ;1 3 :1 - 8 . 
Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 8 5



Re je ct io n
• Acute  T-cell mediated re jection- T cell reacting to donor MHC antigens 

in the  tubules, interstitium and vessels.

• Generally occurs after the  1st post-transplant week and most commonly 

withing the  first 3-6 months. 

• Treatment includes steroids +/- thymoglobulin depending on severity 

and optimization of maintenance immune suppression. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 
6 0 6 p p . ISBN: 9 7 8 1 4 9 6 3 2 6 1 5 7 8 6



Re je ct io n

• Antibody mediated re jection- Caused by pre -existing or de novo donor-

specific antibodies (DSA’s). 

• Can also involve  non-HLA antibodies ( MICA, angiotensin II type  1 

receptor antibody, etc).

• Generally occurs early after transplantation but may occur at anytime.

• Treatment includes plasma exchange if within the  1st year post-

transplant and IVIG. Can consider other therapies such as Rituximab on 

a case -by-case  basis. 

Lo cke , J .E. (2 0 1 8 ), Ha n d b o o k o f  Kid n e y  Tra n s p la n t a t io n . Sixt h  Ed it io n . G. M . Da n o vit ch  (Ed it o r ) Wo lt e r s  Klu w a r , 2 0 1 7 , 6 0 6 p p . ISBN: 
9 7 8 1 4 9 6 3 2 6 1 5 7 8 7



M a lign a n cy
• The overall incidence of de novo malignancies is two to fourfold greater 

in solid organ transplant recipients compared with that of the  general 

population.

• Approximate ly twofold higher- colon, lung, prostate, stomach, 

esophagus, pancreas, ovary and breast.

• Approximate ly threefold higher- testicular and bladder cancers.

• Approximate ly fivefold higher- melanoma, leukemia, heptatobiliary 

tumors, cervical and vulvovaginal tumors.

• Approximate ly fifteenfold- kidney cancer.

• Approximate ly twentyfold- Kaposi’s sarcoma, non-Hogkin’s lymphoma, 

and nonmelanoma skin cancers. 

Ka s is ke  B. Ca n ce r  a f t e r  kid n e y  t ra n s p la n t a t io n  in  t h e  Un it e d  St a t e s . Am  J  Tra n p s la n t  2 0 0 4 ; 4  (6 ) 9 0 5 - 9 1 3 8 8



Ris k Fa ct o rs
• Duration and intensity of immunosuppression.

• UV radiation exposure.

• Older age.

• Male gender.

• Pre -transplant dialysis duration.

• Smoking history.

• Well described virus associated cancers. 

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  
Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 
2 0 1 9 .
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Ris k Fa ct o rs

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  He a lt h , 2 0 1 9 . 9 0



Skin  Ca n ce r
• Most common de novo posttransplant malignancy.

• SCC>BCC

• 65-100 fold greater incidence compared with the  general population.

• Metastatic disease  occurs in 3%-8% of patients. 

• Azathioprine  significantly increased risk of SCC (not BCC).

• Sirolimus Renal Conversion Trial (CONVERT) – patients randomized to 

sirolimus conversion or continuing CNI based IS regimen.
• CNI free  regimen associated with significant reduction in nonmelanoma 

skin cancers at 2 years.
• Sirolimus patients had significant lower incidence of melanoma although 

the  incidence was low to begin with. 
• Non-statistically significant lower rate  of other cancers.

Ph a m , Ph u o n g- Ch i, T. a n d  Ph u o n g- Th u  T Ph a m . Qu ick Gu id e  t o  Kid n e y  Tra n s p la n t a t io n . Ava ila b le  f ro m : Wo lt e r s  Klu w e r , Wo lt e r s  Klu w e r  
He a lt h , 2 0 1 9 .

Alb e rú , J o s e f in a 1 ,1 0 ; Pa s co e , M ich a e l D.2 ; Ca m p is t o l, J o s e p  M .3 ; Sch e n a , Fra n ce s co  P.4 ; Ria l, M a r ia  d e l Ca rm e n 5 ; Po lin s ky , M a r t in 6 ; 
Ne yla n , J o h n  F.7 ; Ko r t h - Bra d le y , J o a n 8 ; Go ld b e rg- Alb e rt s , Ro b e r t 8 ; M a lle r , Er ic S.8  fo r  t h e  Siro lim u s  CONVERT Tr ia l St u d y  Gro u p . Lo w e r  
M a lign a n cy  Ra t e s  in  Re n a l Allo gra f t  Re cip ie n t s  Co n ve r t e d  t o  Siro lim u s - Ba s e d , Ca lcin e u rin  In h ib it o r - Fre e  Im m u n o t h e ra p y: 2 4 - M o n t h  
Re s u lt s  Fro m  t h e  CONVERT Tr ia l. Tra n s p la n t a t io n  9 2 (3 ):p  3 0 3 - 3 1 0 , Au gu s t  1 5 , 2 0 1 1 . | DOI: 1 0 .1 0 9 7 /TP.0 b 0 1 3 e 3 1 8 2 2 4 7 a e 2
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So  w h e re  a re  w e ?
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Gra f t  Su rviva l
• Median survival for a deceased donor kidney transplant- 11.7 years.

• Median survival for a living donor transplant- 19.2 years.

• 1 year patient survival >95%.

• 1 year living donor graft survival >95%

• 1 year deceased donor graft survival 90%

Po ggio  ED, Au gu s t in e  J J , Ar r iga in  S, Bre n n a n  DC, Sch o ld  J D. Lo n g- t e rm  kid n e y  t ra n s p la n t  g ra f t  s u rviva l- M a kin g p ro gre s s  w h e n  
m o s t  n e e d e d . Am  J  Tra n s p la n t . 2 0 2 1  Au g;2 1 (8 ):2 8 2 4 - 2 8 3 2 . d o i: 1 0 .1 1 1 1 /a jt .1 6 4 6 3 . Ep u b  2 0 2 1  Fe b  8 . PM ID: 3 3 3 4 6 9 1 7 . 9 3



Th e  Vin t a ge  Ef fe ct

M e ie r - Kr ie s ch e , He rw ig- Ulf2 ,3 ; Ka p la n , Bru ce 2 . Wa it in g  t im e  o n  d ia lys is  a s  t h e  s t ro n ge s t  m o d if ia b le  r is k fa ct o r  fo r  re n a l t r a n s p la n t  o u t co m e s : A Pa ire d  Do n o r  Kid n e y  
An a lys is 1 . Tra n s p la n t a t io n  7 4 (1 0 ):p  1 3 7 7 - 1 3 8 1 , No ve m b e r  2 7 , 2 0 0 2 . 9 4



Th e  Fu t u re
• Xenotransplantation

• The GalSafe  pig- engineered by Revivicor Inc. 
• By “knocking out” the singe gene that encodes the 

biomolecule  known as alpha-gal- which has been 
identified as responsible  for a rapid anti-body 
mediated re jection of pig organs- immediate  
re jection has been avoided in all 5 xenotransplants 
at NYU Langone.  In addition, the  pig’s thymus gland 
was fused with the pig kidney to stave off delayed 
immune responses.

NYU  La n go n e  He a lt h  Ne w s  Hu b  Se p t  1 4 , 2 0 2 3 9 5



Th e  Fu t u re

Xenotransplantation

The Parsons model- University of 
Alabama. 
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UCSF Bio a r t if icia l kid n e y

https://youtu.be/K61_IlUFVxc

UCSF The Kidney Project

9 9
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Th a n k yo u

Kristopher Lepere

405-949-3816

Kristopher.lepere@integrishealth.org

Scie n t if ic f in d in gs 1 0 0
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