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OBJECTIVES

• 1. Learn the immunologic basis for co-
stimulatory blockade

• 2 Understand the rationale for belatacept

• 3. Review the outcome of Benefit at 2 and 5 
years

• 4. Understand the advantages and 
disadvantages for Bela in kidney transplant

• Learn new approaches to Co-S blockade



Patient One-The Good

• 28 yo Caucasian woman with Type 1 diabetes

• and severe gastroparesis with several recent 
admissions for nausea and vomiting was 
accepted for LRD employing bela as main 
immunosuppressant avoiding oral 
medications. Received her LRD 9/27/2014. 
Current creatinine 0.6 mg/dl with no 
rejections.



Patient Two-The Bad

• 43 yo diabetic man in study randomized to 
bela in BENEFIT trial received a DDKT with 
immediate function, nadir creatinine 1.4 
mg/dl. Creatinine rose to 2.4 mg/dl at month 
two. Biopsy showed CCT type 1 cellular 
rejection treated with thymoglobulin and 
steroids. Creatinine returned to 1.8 mg/dl.



Patient 3-The Ugly

• 18 yo woman received an LRD from her 
mother as part of phase 3 trial with 
immediate function, creatinine 0.9 mg/dl. She 
had a gran mal seizure at year 2 with CT scan 
showing CNS mass the path of which was 
lymphoma. She was later found to be EBV 
negative. Despite adjustment in IS and 
chemotherapy, she succumbed 5 mos later.



• IMMUONOLOGIC RATIONALE



Three Signal Hypothesis

For Alloantigen Activation
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RATIONALE FOR USE OF BELATACEPT



CD 28 – CD 80/86 Pathway

• 1st studied reagent CTLA4Ig -
fusion protein -
extra cellular domain of CTLA4 - Fc 
portion of human Ig

• Excellent pre clinical results but less 
spectacular non-human primate data

Sayegh and Turkha NEJM 338:1998



Co-Stimulatory Blockade in Primates

• 1. CTLA4-IG alone prolongs kidney transplant

• Kirk et al PNAS 94:1997

• 2. anti CD 154 induced tolerance in skin 
transplant model-

• Elstar Transplantation 72:2001

• 3.anti cd80 monoclonal delays rejection of kidney

• Kirk et al Transplantation 72:2001



CD28 – CD80/86

• LEA 29Y (Belatacept)
Leucine 104 → GlutamatE 
Alanine 29 → Tyrosine

• 2nd generation CTLA4Ig

• Substitutions increase theoretic efficacy

– 2 fold ↑ binding to CD 80

– 4 fold ↑ binding to CD 86

– 10 fold ↑ T cell function inhibition

Larsen et al AJT 5:2005



Co-Stimulatory Blockade in Humans

• Phase 3 Randomized Prospective

• Multicenter Registration Trial

• Benefit and Benefit Extended



TWO AND FIVE YEAR RESULTS

OF BENEFIT TRIAL



AJT 10:2010 Vincenti et al



Belatacept in Renal 
Transplantation 
(BENEFIT)









CONCLUSIONS BENEFIT TRIAL

1. BELA AFFORDS EQUAL GRAFT AND PATIENT SURVIVAL 
AS CNI

1. THERE ARE MORE ACUTE EARLY REJECTIONS THAN CNI 
EASILY REVERSED

3.RENAL FUNCTION SUPERIOR TO CNI















Kaplan–Meier Curves for Patient and Graft Survival.

Vincenti F et al. N Engl J Med 2016;374:333-343













In the 7 year study de novo donor specific 
antibody formation was reduced

Vincenti et al N Eng J Med 374:2016



Bray et al. 
American Journal of Transplantation 

DOI: 10.1111/ajt/14738





ADVANTAGES

1. ADHERENCE

2. NO NEED FOR ORAL ABSORPTION

3. NO NEPHROTOXICITY

4. NO CONCERNS ABOUT GENETIC DIFFERENCES IN METABOLISM



DISADVANTAGES

1. CAN ONLY BE USED IN EBV POSITIVE

2. REQUIRES iv ADMININSTRATION

3. MORE EARLY CELLULAR REJECTION

4. MORE EXPENSIVE



Newer Strategies of Co Stimulatory 
Blockade

• 1. UCSF Bela

• 2. CD28 blockade

• 3. CD40- CD40 ligand (CD 154) blockade



UCSF BELA

• 1. thymoglobulin induction

• 2. bela IV  as per BENEFIT

• 3.MMF for PO day 0-30 then mTOR I

• 4. rapid prednisone taper to off



UCSF Bela

• 1. single center trial controlled by concomitant 
CNI based regimen

• 2. N=44

• 3. 1 year graft survival 98%

• 4. acute rejection rate 11%

• 5. equal AR to control with statistically better 
GFR and lipid panel

• With permission of F Vincenti





CD 28 Blockade

1.Blocks the co stimulatory signal but leaves B7 (CD80) 
available for negative signal of CTLA4

2. Very effective in vitro and animal studies

3. Phase 2 human studies performed

4. Proposed phase 3 controlled trial at UCSF and Duke about 
to begin

By permission F Vincente



CD40-CD40L (CD 154)

• 1. signaling through TNF receptor and NF-kB

• 2. the co stimulatory signal leads to B cell 
expansion and conversion to plasma cells

• 3. activation of CD8 killer T cells



CD40-CD154

• 1. CD154 blockade prevents rejection in non 
human primates- Kirk et al Nat Med 5:1999

• 2. utility limited because of thromboembolic 
events- Kawai et al Nat Med 6:2000



CD40-CD154

• 1. blockade of the complemenatry surface 
protein CD40 abrogates T and B cell activation

• 2. ASKP1240 fully humanized anti CD40 
monoclonal effective in primate organ 
transplant models and has completed pahse
21 human trials

• 3. 2 competing anti CD 40 reagents are being 
tested as well


