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Current challenges in 
immunosuppression
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Graft survival by era
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CNI toxicity – the Achilles heel

Myers et al. NEJM 1984

CyA Aza p value

GFR (mL/min) 51±4 93±3 <0.005

Renal plasma flow (mL/min) 320±21 480±30 <0.001

Transglomerular transport
(neutral dextrans) ↓ ↔ 0.10



Helmschrott et al. Drug Des Ther 2015

Tac vs CyA



Alternatives

• CNI withdrawal
• Associated with inferior outcomes

• mTORi
• Adverse effects limiting 

• Efficacy?





Vicenti et al. NEJM 2016
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Timeline of common infections in transplant recipients 

Karuthu et al. CJASN 2012



What are the issues?

• Efficacy
• Short term outcomes
• Long term outcomes

• Tolerability
• Nephrotoxicity
• Infection
• Cancer
• Diabetes mellitus
• Cardiovascular risk

• Non-adherence



What are the issues?

• Efficacy
• Short term outcomes
• Long term outcomes

• Tolerability
• Nephrotoxicity
• Infection
• Cancer
• Diabetes mellitus
• Cardiovascular risk

• Non-adherence



Chapman. Cold Spring Harb Persp Med 2013



Cancer

• Risk is related to duration and intensity of immunosuppression

• Non-melanoma skin cancer is most common malignancy
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Post transplant diabetes mellitus

• Incidence increasing

• Prevalence 2-53%

• Onset typically within 1-3 years

• Adverse impact on:
• Graft survival (RR 3.72)

• Mortality (RR 1.8) 

Palepu et al. World J Diabetes 2015
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Survival with ESRD
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Challenges

• What would the ideal immunosuppressant regimen look like?

• Simple regimen

• Easy to administer

• Highly effective

• Short term (< 6 months)

• Non-nephrotoxic

• Non-diabetogenic

• Specific (avoid generalised immune suppression)

• No impact on cardiovascular risk profile



Rising to the challenge
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Tolerance

• “Holy grail” of transplantation

• Cell based therapies
• Donor bone marrow

• Peripheral blood derived stem cells/T cells



Principles

• Induction of “mixed chimerism”

• Presence of donor immune cells 
• Thymus
• Peripheral lymphoid tissue

• Elimination of alloreactive T cell clones
• Anergy
• Deletion
• Regulation





Tolerance regimen

• Cyclophosphamide
• 60mg/kg x 2 doses (4.2g IV for 70kg man)

• Anti-CD2 antibody
• Targets T cells/NK cells

• Thymic irradiation (700cGy)

• Rituximab 
• 375mg/kg x 2

• Steroids
• Withdrawn at day 10

• CNI
• Tapered off at 9 – 14 months

Kawai et al. NEJM 2008



Donor bone marrow

• 1 haplotype matched donor
• Parent/sibling

• Bone marrow from donor iliac crest
• 2.7 × 108 cells/kg infused on day 0

• No graft vs host disease seen

• No detectable chimerism beyond 3 weeks!



Kawai et al. NEJM 2008



Kawai et al. NEJM 2013








