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What are the issues?

 Efficacy
* Short term outcomes
* Long term outcomes

 Tolerability
Nephrotoxicity
Infection

Cancer

Diabetes mellitus
Cardiovascular risk

* Non-adherence
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Acute Rejection
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1 year graft survival
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Graft survival by era

Estimated survivor function
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What are the issues?
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* Nephrotoxicity



CNI toxicity — the Achilles heel

GFR (mL/min) <0.005
Renal plasma flow (mL/min) 320+21 480+30 <0.001
Transglomerular transport 0.10
(neutral dextrans) \L e a

Myers et al. NEJM 1984



Tac vs CyA
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Alternatives

e CNI withdrawal
e Associated with inferior outcomes

* mTORI
* Adverse effects limiting
* Efficacy?






BELATACEPT IN KIDNEY TRANSPLANTATION
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Figure 3. Glomerular Filtration Rate over the Period from Month 1 to Month 84.

The estimated glomerular filtration rate (eGFR) was determined by repeated-measures modeling, with time as a cat-

egorical variable. I bars indicate 95% confidence intervals.

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

Donor-Derived Nosocomial, technical Activation of latent infection Comminiy i
Infection (donor or recipient) (relapsed, residual, opportunistic) q
P
T Dynamic assessment of risk of infection

> Transplantation

Common Infections in Solid-Organ Transplant Recipients

— Recipient-Derived <1 Month 1-6 Months >6 Months
Infection Infection with antimicrobial- With PCP and antiviral (CMV,HBV) Community-acquired pneumonia,
resistant species: prophylaxis: urinary tract infection
MRSA Polyomavirus BK infection, nephropathy Infection with aspergillus, atypical
VRE C. difficile colitis molds, mucor species
Candida species (non-albicans) HCV infection Infection with nocardia, rhodo-
Aspiration Adenovirus infection, influenza coccus species
Catheter infection Cryptococcus neoformans infection Late viral infections:
Wound infection Mpycobacterium tuberculosis infection CMV infection (colitis and
Anastomotic leaks and ischemia Anastomotic complications retinitis)
Clostridium difficile colitis Hepatitis (HBV, HCV)
Without prophylaxis: HSV encephalitis
Donor-derived infection Pneumocystis Community-acquired (SARS,
(uncommon): Infection with herpesviruses (HSV, West Nile virus infection)
HSV, LCMV, rhabdovirus VZV, CMV, EBV) JC polyomavirus infection (PML)
(rabies), West Nile virus, HBYV infection Skin cancer, lymphoma (PTLD)
HIV,Trypanosoma cruzi Infection with listeria, nocardia, toxo-
plasma, strongyloides, leishmania,
Recipient-derived infection T. cruzi
(colonization):
Aspergillus, pseudomonas

Karuthu et al. CJASN 2012
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Cancer site (ICD code[s])

Up to &5 vears before RRT

During dialysis

After transplantation

SIR 950% CI SIR 95% CI SIR 95% CI

I Lip (C00) 187 1.17-2.83 368 2.46-528 47.08 41.75-52.89 I
Tongue (CO1-CO02) 0.53 0.06-1.93 328 1.69-572 717 4381107
Mouth (C03-C06) 134 0.43-313 215 0.98-408 438 251-7.69
Salivary gland (CO7-CO08) 211 0.57-5.40 12 0.13-434 771 333-12.20
Esophagus (C13) 105 0.28-2.68 168 096-2.74 382 226-6.03
Stomach (C16) 0.81 0.35-1.60 132 1.01-2.19 184 107294
Small intestine (C17) 125 0.15-453 306 1.12-667 173 0216325
Colon (C18) 133 1.06-1.65 118 093-147 236 187292
Rectum (C19-C20) 133 0.98-1.77 102 0.72-1.40 063 033-1.07
Anus (C21) 033 0.07-0.96 023 0.03-082 276 151464
Liver (C22) 287 0.78-7.34 223 123377 319 153587
Gallbladder (C23-C24) 0 - 155 0.67-3.05 434 216-7.76
Pancreas (C23) 216 0.87-445 117 0.69-1.83 121 0356-230
Larynx (C32) 0.96 0.42-1.90 1.02 041211 21 096398
Trachea; bronchus and lung {(C33-C34) 107 0.74-1.49 159 133-188 245 2.00-297
Melanoma (C43) 102 0.81-127 106 081-1.38 233 208305
Mezothelioma (C43) 0.61 0.02-3.37 1.73  0.73-3.40 132 027385
Kaposi sarcoma (C46) (Nalesnik et al. 2011) 19.64 4.05-57.40 37.88 212412598 2079 1136634882 I
Connective and other soft tissue (C47-C49) 0.49 0.06-1.78 126 041293 413 213721
Breast (C30) (incl. males) 091 0.71-1.14 125 099-1.55 103 0738-134 I
Vulva (C51) 157 0.19-5.67 139 0.19-573 2454 143553879
Cervix uteri (C53) 16 0.80-2.86 238 138442 249 133427
Corpus uteri (C54) 1353 0.92-2.40 107 033191 1.74 082297
Ovary (C36) 0.78 0.25-1.82 1 0.43-198 115 046-238
Penis (C60) 129 0.03-7.16 472 0.97-13.80 1594 5833460
Prostate (C61) 116 0.98-1.36 0.66 0.52-083 095 068129 I
Testis (C62) 21 0.77-4.57 071 0.02-394 125 034320
Eye (C69) 21 0.68-491 122 0.13-439 737 346-1436
Brain (C71) 0.19 0.00-1.07 11 0.59-2.05 037 0.16-1.48
Thyroid (C73) 2.57 144424 923  6.533-12.67 6.9 4.69-9.79
Hodgkin dizease (C81) 128 0.26-3.73 236 0.70-654 375 151-7.73
Non-Hodgkin Iymphoma (C82-C83) 151 1.05-2.10 136 094-1.90 08 8£37-11.54
Leuvkemia (91-95) 0.89 0.51-1.44 114 0.74-1.77 246 1.65-3.67

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:
e Graft survival (RR 3.72)
* Mortality (RR 1.8)

Palepu et al. World J Diabetes 2015
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Cause of death post transplant

Malignancy




Mortality risk
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Survival with ESRD
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Fig. 5.5. Survival of incident patients
(unadjusted), 1997-2012 cohort (from
day 90), without censoring at
transplantation
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What are the issues?

* Non-adherence



Drugs don't work in patients who don't take them.

— (. Everett Koop, M.,



Challenges

* What would the ideal immunosuppressant regimen look like?

* Simple regimen

e Easy to administer

* Highly effective

e Short term (< 6 months)

* Non-nephrotoxic

* Non-diabetogenic

 Specific (avoid generalised immune suppression)
* No impact on cardiovascular risk profile



Rising to the challenge



Belatacept
MMF
OKT3 IL-2 RA

Steroids
T8I Az3 ATG/ALG CyA Tac SRL

1954 1960 1970 1980 1990 2000 2010 2017




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
e Peripheral lymphoid tissue

* Elimination of alloreactive T cell clones
* Anergy
e Deletion
* Regulation






Tolerance regimen

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

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

* Thymicirradiation (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
e Parent/sibling

e Bone marrow from donor iliac crest
e 2.7 x 108 cells/kg infused on day O

* No graft vs host disease seen

* No detectable chimerism beyond 3 weeks!
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Patient 1

Patient 2

Patient 4

Patient 5
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Kawai et al. NEJM 2008



Table 1. Patient Characteristics and Results of Laboratory Tests.®

Time to
Outcome Discontinuation of Current
and Immunosuppressive Duration without Serum
Regimen Patient Therapy after Graft Immuno- Creatinine
Mo, Mo, Transplantation Survival suppression Pathologic Status Level
mo gl
Long-tarm discantinuation of immunosuppressian

1 1 9 =100 yr =32 yr Mo rejection Ll

l ! 14 =84 yr 1B yr Ma rejection; recurrence of Zl
membranopraliferative
glamerulonephritis

2 4 9 =77 wr 4.2 yr Chremic rejection (after 5 vr) 149

2 5 3 =68 yr =6.0yr Early transplant glomery- 23
lepathy (after 6.8 yr)

3 ] =38 wr =3.2¥r Mo rejection 1.5

3 7 =36 yr =3.0yr Ma rejection 0.a

3 9 & 3.2 wr = 2.6 yr Mo rejectian 1.1

Mo discontinuation of immunosuppression
l 3 Mot applicable 10 days Mot applicable  Acute humoral rejection 1.7 after retrans.
plantation

3 8 Mat applicable 0.5 wr Mot applicable Thrambotic micra- §5=Twith dialysiz
angiopathy

3 10 Mot applicable >3.1yr Ime Acute cellular rejection ]

Time to Appearance of
Post.-Transplantation
Donor-Specific
Antibodies Detected
on ELISA

Mot detectable

Mot detectable
10yr
1L7yr

Mot detectable
Mot detectable
Mot detactable

10 days

Mot detectable

Mot detectable

Current
Immunosuppression

MNone

Mycophenalate maofetil
after 7 yr

Mycaphenalste mafetil
after 6 yr

Mone

Mone
Mone

Mone

Mycaphenalate mafetil,
tacralimus, and
corticasteraoids

Mere after reinstitution
of dialysis

Dactinomycin and corti-
costeroids

Kawai et al. NEJM 2013
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Figure 3. In Vitro Responses of the Patient’s Mononuclear Cells to Stimulation by Alloantigens or Microbial Antigens,
before Transplantation and 24 Months after Transplantation.




“Prediction is very
difficult, especially if
it's about the future.”

-- Niels Bohr
Physics Nobel prize 1922




