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BelataceptBelatacept::
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Regulatory BackgroundRegulatory Background

Fast Track ProgramFast Track Program .................................................................... January 2005January 2005

Special Protocol AssessmentSpecial Protocol Assessment .................................... August 2005August 2005

Orphan DesignationOrphan Designation .................................................................... February 2008February 2008

PrePre--BLA meetingsBLA meetings .......................................................................... Apr 2008Apr 2008––May 2009May 2009

Biologics Licensing ApplicationBiologics Licensing Application ............................ June 2009June 2009
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N = 1427

Core Clinical Development ProgramCore Clinical Development Program

Phase II
IM103100 
(N=218)
Proof of concept

Phase III
IM103008
(N=666)
Standard criteria donors 

IM103027
(N=543)
Extended criteria donors
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BelataceptBelatacept Clinical Program ResultsClinical Program Results

Improved renal functionImproved renal function

Improved cardiovascular and metabolic profileImproved cardiovascular and metabolic profile

Preserved shortPreserved short--term patient and graft survivalterm patient and graft survival

Characterized frequency and impact of rejection episodesCharacterized frequency and impact of rejection episodes
–– provided evidence of immunosuppressive efficacyprovided evidence of immunosuppressive efficacy
–– allowed full evaluation of clinical implicationsallowed full evaluation of clinical implications

Identified two important risks and approach to minimizationIdentified two important risks and approach to minimization
–– PTLDPTLD
–– PMLPML
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Proposed IndicationProposed Indication

BelataceptBelatacept is indicated for the prophylaxis of organ is indicated for the prophylaxis of organ 
rejection and preservation of a functioning allograft rejection and preservation of a functioning allograft 
in adult patients receiving renal transplants.in adult patients receiving renal transplants.

BelataceptBelatacept has been used in combination with an has been used in combination with an 
interleukininterleukin--2 (IL2 (IL--2) receptor antagonist, a 2) receptor antagonist, a 
mycophenolicmycophenolic acid (MPA) and corticosteroids.acid (MPA) and corticosteroids.
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Unmet Need in Unmet Need in 
TransplantationTransplantation
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Time post transplant

Mycophenolate

Steroids

Calcineurin Inhibitor (CNI)
(cyclosporine or tacrolimus)

ImmunosuppressionImmunosuppression Regimens for Regimens for 
Renal TransplantRenal Transplant

Basiliximab or 
Thymoglobulin Induction
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Transplantation History and Transplantation History and CNIsCNIs

Before 1980s, AR rates were high and shortBefore 1980s, AR rates were high and short--term term 
graft survival was poorgraft survival was poor

Improving shortImproving short--term outcomes was the important term outcomes was the important 
unmet medical needunmet medical need

CNI therapy was a major advance in transplantationCNI therapy was a major advance in transplantation
–– Excellent 1Excellent 1--year patient and graft survivalyear patient and graft survival
–– AR rates: 10AR rates: 10––20%20%
–– AR is treatable and its effects are largely AR is treatable and its effects are largely 

reversiblereversible



1313

Acute Rejection and Graft SurvivalAcute Rejection and Graft Survival
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Donor Specific Antibodies (DSA) at Rejection Diagnosis Donor Specific Antibodies (DSA) at Rejection Diagnosis 
are Associated with Reduced Allograft Survival are Associated with Reduced Allograft Survival 
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The CNI ParadoxThe CNI Paradox

CNIsCNIs are potent are potent immunosuppressantsimmunosuppressants, but are , but are nephrotoxicnephrotoxic
which leads to:which leads to:

–– Declining renal functionDeclining renal function

–– Graft fibrosis and scarring (CAN / IFTA)Graft fibrosis and scarring (CAN / IFTA)

CNIsCNIs increase cardiovascular risk by contributing to:increase cardiovascular risk by contributing to:

–– Declining renal functionDeclining renal function

–– DiabetesDiabetes

–– HypertensionHypertension

–– HyperlipidemiaHyperlipidemia

These factors contribute to graft loss and patient deathThese factors contribute to graft loss and patient death
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Causes of Death with Functioning GraftCauses of Death with Functioning Graft

Malignancy
9.1%

Infection
20.9%

Unknown
17.4%

Other
22.6%

CV Disease
30.0%

Patients age 18 & older, 2003–2007; USRDS 2009 ADR
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FiveFive--year Patient and Graft Survival According to year Patient and Graft Survival According to 
OneOne--year Renal Functionyear Renal Function
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Unmet NeedUnmet Need

Avoid the CNI toxicitiesAvoid the CNI toxicities

–– NephrotoxicityNephrotoxicity

–– Metabolic and cardiovascular effectsMetabolic and cardiovascular effects

Maintain the already good shortMaintain the already good short--term outcomesterm outcomes

–– Patient and graft survivalPatient and graft survival

–– Control of the Control of the alloimmunealloimmune responseresponse

These benefits should lead to improved longThese benefits should lead to improved long--term term 
patient and graft survivalpatient and graft survival
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Development Program Development Program 
OverviewOverview

Pushkal Pushkal GargGarg, MD, MD
Executive Director, Global Clinical ResearchExecutive Director, Global Clinical Research

BristolBristol--Myers SquibbMyers Squibb



2020

Phase 3 Development ObjectivesPhase 3 Development Objectives

Demonstrate that Demonstrate that belataceptbelatacept::
–– Offers shortOffers short--term survival comparable to term survival comparable to CNIsCNIs
–– Improves:Improves:

•• PostPost--transplant renal functiontransplant renal function
•• Diabetes, blood pressure, and lipidsDiabetes, blood pressure, and lipids

–– Results in acceptable rates of rejectionResults in acceptable rates of rejection

Identify an efficacious and safe dose Identify an efficacious and safe dose 

Show consistency of effect across a broad rangeShow consistency of effect across a broad range
of recipients of recipients 

Demonstrate durable efficacy and safetyDemonstrate durable efficacy and safety



2121

Core Clinical Studies in Renal TransplantationCore Clinical Studies in Renal Transplantation

Phase II

IM103100
Proof of concept

Phase III

IM103008
Standard criteria donors 

IM103027
Extended criteria donors
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Month 2 Month 6

Treatment Regimen Treatment Regimen 
Study Study --008 and Study 008 and Study --027027

Transplantation

*All patients received *All patients received basiliximabbasiliximab induction, induction, mycophenolatemycophenolate mofetilmofetil, and corticosteroid, and corticosteroid--tapertaper

Cyclosporine* 
(7±3 mg/kg daily)

Belatacept MI*
(More Intensive)

Belatacept LI*
(Less Intensive)

6 months

5 14 28 42 56 70 84 112 140 168 196...1

5 14 28 56 84 112 140 168 196...1

10 mg/kg
5 mg/kg

10 mg/kg
5 mg/kg

281

100100--250250
ng/mLng/mL

150150--300300
ng/mLng/mL
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CoCo--primary Endpoints primary Endpoints —— 12 Months12 Months

Composite patient and graft survival (nonComposite patient and graft survival (non--inferiority;inferiority;
10% margin)10% margin)

Composite renal impairment (superiority)Composite renal impairment (superiority)

Acute rejection (Study Acute rejection (Study --008: non008: non--inferiority, 20% margin)inferiority, 20% margin)

Phase 3 StudiesPhase 3 Studies
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Secondary Endpoints Secondary Endpoints —— 12 Months12 Months

Chronic allograft nephropathy (CAN) or Chronic allograft nephropathy (CAN) or 
interstitial fibrosis and tubular atrophy (IF/TA) interstitial fibrosis and tubular atrophy (IF/TA) 

NewNew--onset diabetes after transplantationonset diabetes after transplantation

HypertensionHypertension

DyslipidemiaDyslipidemia

Phase 3 StudiesPhase 3 Studies
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Patient Characteristics and Patient Characteristics and 
Disposition Disposition 
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Recipient DemographicsRecipient Demographics

CharacteristicCharacteristic
Study Study --008008

(N=666)(N=666)
Study Study --027027

(N=543)(N=543)
Mean age, yearsMean age, years 4343 5656
Gender, %Gender, %

MaleMale 6969 6767
Race, %Race, %

WhiteWhite
Black or African AmericanBlack or African American

6161
88

7575
1313

Geographic region, %Geographic region, %
North AmericaNorth America
South AmericaSouth America
EuropeEurope
Asia/PacificAsia/Pacific
AfricaAfrica

4242
1616
2727
1515
<1<1

2525
2626
4949
<1<1
<1<1

Phase 3 Studies;Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL



2727

Donor CharacteristicsDonor Characteristics

Study Study --008  (N=666)008  (N=666)

42% deceased donor42% deceased donor

58% living donor58% living donor

Study Study --027  (N=543)027  (N=543)

Deceased donorsDeceased donors

–– 49% age 49% age ≥≥6060

–– 22% age 5022% age 50––59 with complications59 with complications

–– 29% anticipated CIT>24 hours or non29% anticipated CIT>24 hours or non--heart beating heart beating 
donordonor

Phase 3 Studies;Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL



2828

Patient Disposition at Month 12Patient Disposition at Month 12

Study Study --008008
(N=666) (N=666) 

Study Study --027027
(N=543)(N=543)

BelaBela MI MI BelaBela LI LI CsACsA BelaBela MI MI BelaBela LI LI CsACsA

Randomized,Randomized,
receiving transplant*receiving transplant* 219219 226226 221221 184184 175175 184184

Randomized, Randomized, 
receiving transplant receiving transplant 
and treatmentand treatment

219219 226226 215215 183183 174174 179179

Discontinued Discontinued 
treatment, n (%)treatment, n (%)

Adverse eventAdverse event
Lack of efficacyLack of efficacy
Other          Other          

46 (21)46 (21)
9 (4)9 (4)

26 (12)26 (12)
11 (5)11 (5)

45 (20)45 (20)
12 (5)12 (5)
24 (11)24 (11)
9 (4)9 (4)

42 (20)42 (20)
20 (9)20 (9)
10 (5)10 (5)
12 (5)12 (5)

50 (27)50 (27)
22 (12)22 (12)
16 (9)16 (9)
12 (7)12 (7)

45 (26)45 (26)
27 (16)27 (16)
15 (9)15 (9)
3 (2)3 (2)

54 (30)54 (30)
31 (17)31 (17)
14 (8)14 (8)
9 (5)9 (5)

* Intent* Intent--toto--treat populationtreat population

Phase 3 Studies;Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL
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Critical Data Collection RatesCritical Data Collection Rates

Study Study --008008
(N=666)(N=666)

Study Study --027027
(N=543)(N=543)

Patient and graft status (%)Patient and graft status (%) 99.799.7 98.798.7

Renal function at Month 12Renal function at Month 12

Measured Measured IothalamateIothalamate GFRsGFRs (%)(%) 8989 8484

Calculated MDRD GFR (%)Calculated MDRD GFR (%) 9090 8787

CentrallyCentrally--read biopsiesread biopsies

Suspected rejection (%)Suspected rejection (%) 9696 9393

Month 12 for CAN / IFTA (%)Month 12 for CAN / IFTA (%) 8080 7676

Phase 3 Studies; BLA DBLPhase 3 Studies; BLA DBL
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Patient and Graft SurvivalPatient and Graft Survival
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184184
175175
184184

219219
226226
221221

N in N in 
AnalysisAnalysis

86.486.4
88.688.6
84.884.8

BelaBela MIMI
BelaBela LILI
CsACsA

--027027

95.495.4
96.596.5
93.293.2

BelaBela MIMI
BelaBela LILI
CsACsA

--008008

PercentPercent
SurvivingSurviving

Difference from Difference from CsACsA (97.3% CI)(97.3% CI)

Patients Surviving with a Functional Graft at Month 12Patients Surviving with a Functional Graft at Month 12

2.2

1.6

3.8

NI Margin

3.2

-15 -10 -5 0 5 10 15

Favors CsA Favors Bela

Phase 3 Studies;Phase 3 Studies; ITT Population; BLA DBLITT Population; BLA DBL
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184184
175175
184184

219219
226226
221221

N in N in 
AnalysisAnalysis

82.682.6
84.084.0
82.682.6

BelaBela MIMI
BelaBela LILI
CsACsA

--027027

94.194.1
94.794.7
90.590.5

BelaBela MIMI
BelaBela LILI
CsACsA

--008008

PercentPercent
SurvivingSurviving

Difference from Difference from CsACsA (97.3% CI)(97.3% CI)

Patients Surviving with a Functional Graft at Month 24Patients Surviving with a Functional Graft at Month 24

3.6

1.4

0

4.2

-15 -10 -5 0 5 10 15

Favors CsA Favors Bela

Phase 3 Studies;Phase 3 Studies; ITT Population; Safety Update DBLITT Population; Safety Update DBL
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Renal FunctionRenal Function
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Assessment of Assessment of GlomerularGlomerular Filtration Rate (GFR)Filtration Rate (GFR)

MethodsMethods
Primary: measurement of cold Primary: measurement of cold iothalamateiothalamate at at 
Months 3 and 12Months 3 and 12
Secondary: calculated using MDRD formula; Secondary: calculated using MDRD formula; 
performed seriallyperformed serially

EndpointsEndpoints
Composite renal impairment endpointComposite renal impairment endpoint

–– Proportion of patients with Proportion of patients with mGFRmGFR <60 or with <60 or with 
decline of decline of ≥≥10 from Months 3 to 1210 from Months 3 to 12

Mean values, rates of change, and CKD stagesMean values, rates of change, and CKD stages
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55

71

54

7778
85

0

25

50

75

100

Patients with Renal Impairment at Month 12Patients with Renal Impairment at Month 12
Pa

tie
nt

s 
(%

)

p p <0.0001<0.0001

p p <0.0001<0.0001

p p <0.002<0.002

p p = 0.07= 0.07

BelaBela MIMI
BelaBela LILI
CsACsA

178178170170176176213213214214209209N in analysisN in analysis

Study Study --008008 Study Study --027027
(N=666)(N=666) (N=543)(N=543)

Phase 3 Studies;Phase 3 Studies; ITT Population; BLA DBLITT Population; BLA DBL
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Calculated GFR Over Time: Study Calculated GFR Over Time: Study --008008

1 3 6 9 12 15 18 21 24
30

40

50

60

70

80

Months
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n 
C

al
cu
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te

d 
G

FR

Belatacept MI
Belatacept LI
Cyclosporine

Slope (95%CI), mL/min/1.73 mSlope (95%CI), mL/min/1.73 m22/year/year
BelaBela MIMI +1.32+1.32 (0.07, 2.58)(0.07, 2.58)
BelaBela LILI +1.22+1.22 ((--0.01, 2.44)0.01, 2.44)
CsACsA --1.961.96 ((--3.22, 3.22, --0.70)0.70)

Patients with MeasurementsPatients with Measurements
BelaBela MIMI 214214 207207 170170 180180 201201 174174 167167 167167 191191
BelaBela LILI 220220 211211 185185 176176 200200 178178 181181 174174 201201
CsACsA 214214 201201 189189 174174 199199 171171 160160 160160 182182

∆∆ from from CsACsA
15.1 15.1 –– 15.315.3

∆∆ from from CsACsA
17.5 17.5 –– 17.617.6

∆∆ from from CsACsA
12.2 12.2 –– 12.712.7

Study Study --008;008; ITT Population; Safety Update DBLITT Population; Safety Update DBL
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Calculated GFR Over Time: Study Calculated GFR Over Time: Study --027027

Patients with MeasurementsPatients with Measurements
BelaBela MIMI 182182 177177 161161 153153 165165 145145 143143 140140 152152
BelaBela LILI 173173 168168 152152 149149 158158 141141 143143 145145 158158
CsACsA 184184 172172 153153 147147 159159 139139 140140 137137 154154

Slope (95%CI), mL/min/1.73 mSlope (95%CI), mL/min/1.73 m22/year/year
BelaBela MIMI --0.590.59 ((--2.07, 0.90)2.07, 0.90)
BelaBela LILI --0.850.85 ((--2.32, 0.62)2.32, 0.62)
CsACsA --2.012.01 ((--3.49, 3.49, --0.53)0.53)

∆∆ from from CsACsA
7.8 7.8 –– 8.08.0

∆∆ from from CsACsA
8.0 8.0 –– 9.59.5

∆∆ from from CsACsA
7.4 7.4 –– 7.57.5

Study Study --027;027; ITT Population; Safety Update DBLITT Population; Safety Update DBL
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Preservation ofPreservation of
Renal FunctionRenal Function
and Structureand Structure
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Time to Progression to Stage 4/5 CKDTime to Progression to Stage 4/5 CKD
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159178191197221CsA
192208212215226LI
192202205208219MI

Patients at Risk

95101107116184CsA
116130132141175LI
122127131139184MI

Patients at Risk

Study Study --008008 Study Study --027027

(Time to first of two GFR measures <30, death or graft loss)

Phase 3 Studies; ITT Population; Safety Update DBLPhase 3 Studies; ITT Population; Safety Update DBL
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BelaBela MIMI
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Allograft RejectionAllograft Rejection
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Assessment of Rejection EpisodesAssessment of Rejection Episodes

IdentificationIdentification

Renal biopsy required for suspicion of rejectionRenal biopsy required for suspicion of rejection

Diagnosis confirmed by blinded central pathologistDiagnosis confirmed by blinded central pathologist

ClassificationClassification

Banff criteriaBanff criteria

Association with antiAssociation with anti--donor HLA antibodiesdonor HLA antibodies

Assessed graft survival and function after rejectionAssessed graft survival and function after rejection
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Banff Grade

Percent of Patients

Study -027Study -008

14.117.717.97.217.322.4*Rejection

–3.6 
(-5.0, 12.3)

3.8 
(-4.7, 12.4)–

10.0 
(3.3, 17.1)

15.1 
(7.9, 22.7)

Difference from CsA
(97.3% CI)

1.12.301.41.83.2IA

1.11.13.82.33.51.4IB

9.29.75.42.77.17.8IIA

2.74.68.70.94.49.1IIB

0

CsA
N=221

0.4

Bela LI
N=226

0.9

Bela MI
N=219

0

CsA
N=184

00III

Bela LI
N=175

Bela MI
N=184

Phase 3 Studies; Phase 3 Studies; ITT Population; BLA DBLITT Population; BLA DBL

Rejection Episodes by Month 12Rejection Episodes by Month 12

*Did not meet 20% non*Did not meet 20% non--inferiority margin inferiority margin vsvs cyclosporinecyclosporine
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AntiAnti--Donor HLA Antibodies by Month 12 in Patients Donor HLA Antibodies by Month 12 in Patients 
with Rejection and Overallwith Rejection and Overall

Study -027Study -008

253132143744Number in the 
Analysis

512102Number with 
Anti-Donor HLA ABs

CsA
N=16

Bela LI
N=39

Bela MI
N=49

CsA
N=26

Bela LI
N=31

Bela MI
N=33

Number with 
Rejection

173168179198216208Number in the 
Analysis

15791436Number with 
Anti-Donor HLA ABs

CsA
N=221

Bela LI
N=226

Bela MI
N=219

CsA
N=184

Bela LI
N=175

Bela MI
N=184Number Overall

Phase 3 Studies; Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL
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Study -027Study -008

2 (0.9)

8 (3.6)

CsA
N=221

2 (0.8)

5 (2.2)

Bela LI
N=226

1 (0.4)

4 (1.8)

Bela MI
N=219

6 (3.2)2 (1.1)3 (1.6)Graft Loss CausedGraft Loss Caused
by Rejection*, N (%)by Rejection*, N (%)

20 (10.9)

CsA
N=184

16 (9.1)17 (9.2)All Cause Graft Loss,All Cause Graft Loss,
N (%)N (%)

Bela LI
N=175

Bela MI
N=184

Graft Loss Overall and Due to Rejection by Month 12Graft Loss Overall and Due to Rejection by Month 12

*Adjudicated cause.

Phase 3 Studies; Phase 3 Studies; ITT Population; BLA DBLITT Population; BLA DBL
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Renal Function at Month 12 by Rejection StatusRenal Function at Month 12 by Rejection Status
(With Imputation)(With Imputation)
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Worse Graft OutcomesWorse Graft Outcomes

High Banff gradeHigh Banff grade

Associated withAssociated with
antianti--HLA antibodiesHLA antibodies

LateLate

RecurrentRecurrent

Poor renal function Poor renal function 
after rejectionafter rejection

Better Graft OutcomesBetter Graft Outcomes

Low Banff gradeLow Banff grade

Not associatedNot associated
with antiwith anti--HLA antibodiesHLA antibodies

EarlyEarly

SingleSingle

Good renal functionGood renal function
after rejectionafter rejection

Prognostic Features of Rejection Episodes Prognostic Features of Rejection Episodes 

Tanaka et a.l; Transplant Intl 2004; 17:59-64
Vereerstraeten et al.; Transplantation 1997;63:1739-43
Opelz; Transplantation 2008; 85:661-6
Racusen et al.; Amer J Transplantation 2003; 3:708-14
Everly et al; Amer J Transplantation 2009;9:1063-71
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Cardiovascular & Metabolic Cardiovascular & Metabolic 
EndpointsEndpoints
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Study Study --008008 Study Study --027027 Pooled AnalysisPooled Analysis

††

BelaBela MIMI
BelaBela LILI
CsACsA

NewNew--Onset Diabetes at Month 12 Onset Diabetes at Month 12 

NODAT was defined as treatment with antiNODAT was defined as treatment with anti--diabetic medication for a duration of diabetic medication for a duration of ≥≥30 days or at least two 30 days or at least two 
fasting plasma glucose (FPG) tests indicating FPG fasting plasma glucose (FPG) tests indicating FPG ≥≥126 mg/126 mg/dLdL (7.0 (7.0 mmolmmol/L); NODAT was assessed only /L); NODAT was assessed only 
after Week 4; after Week 4; ††PP=0.03 =0.03 vsvs cyclosporine; *cyclosporine; *PP<0.02 <0.02 vsvs cyclosporinecyclosporine

* *

304304289289118118 280280136136133133162162168168156156N in N in 
analysisanalysis

Phase 3 Studies; Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL



5050

Blood Pressure at Month 12Blood Pressure at Month 12
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DiastolicDiastolic

SystolicSystolic

DiastolicDiastolic

SystolicSystolic
133 133 
131131
139139

7979
7979
8282

141141
141141
150150

--027027
7878
7878
8282

MeanMean
(mmHg)(mmHg) Difference from Difference from CsACsA (97.3% CI)(97.3% CI)

--008008

mmHg

Phase 3 Studies; Phase 3 Studies; ITT Population; Year 1 DBLITT Population; Year 1 DBL
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5252

Key Efficacy Results Key Efficacy Results 
Study Study --008 and Study 008 and Study --027027

ShortShort--term patient and graft survival comparable to term patient and graft survival comparable to CsACsA

Avoidance of CNI toxicities:Avoidance of CNI toxicities:
–– Better renal function with less CANBetter renal function with less CAN
–– Improved cardiovascular & metabolic profileImproved cardiovascular & metabolic profile

Early treatable rejection episodes with limited impact on Early treatable rejection episodes with limited impact on 
graft survival graft survival 

LI and MI doses provide similar efficacyLI and MI doses provide similar efficacy

Consistent efficacy across a range of recipient typesConsistent efficacy across a range of recipient types

Benefits persist over extended followBenefits persist over extended follow--upup
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Safety ResultsSafety Results

Sheila Sheila GujrathiGujrathi, MD, MD
Vice President, Global Clinical ResearchVice President, Global Clinical Research

ImmunologyImmunology
BristolBristol--Myers SquibbMyers Squibb
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Outline of Safety PresentationOutline of Safety Presentation

Safety MethodsSafety Methods

ExposureExposure

General Safety (General Safety (AEsAEs, , SAEsSAEs, Deaths), Deaths)

Events of clinical interestEvents of clinical interest

–– InfectionsInfections

–– MalignanciesMalignancies

–– PostPost--Transplant Transplant LymphoproliferativeLymphoproliferative Disorder Disorder 
(PTLD)(PTLD)

–– Progressive Multifocal Progressive Multifocal LeukoencephalopathyLeukoencephalopathy
(PML)(PML)
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Pooled Core Studies for Safety AnalysisPooled Core Studies for Safety Analysis

Phase II

IM103100
Proof of concept study 

Phase III

IM103008 
Standard criteria donors 

IM103027
Extended criteria donors
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Exposure up to BLA Database LockExposure up to BLA Database Lock
Number (%) of PatientsNumber (%) of Patients

BelataceptBelatacept MIMI
N=476N=476

BelataceptBelatacept LILI
N=471N=471

CyclosporineCyclosporine
N=465N=465

Median, days (range)Median, days (range) 751 (28751 (28––2829)2829) 754 (28754 (28––2883)2883) 724 (10724 (10––2703)2703)

≥≥ 12 Months12 Months 366  (77)366  (77) 369  (78)369  (78) 350  (75)350  (75)

≥≥ 24 Months24 Months 256  (54)256  (54) 256  (54)256  (54) 229  (49)229  (49)

≥≥ 36 Months36 Months 67  (14)67  (14) 69  (15)69  (15) 42  ( 9)42  ( 9)

≥≥ 60 Months60 Months 38  ( 8)38  ( 8) 39  ( 8)39  ( 8) 16  ( 3)16  ( 3)

Extent of exposure to Belatacept is defined as last infusion date - first infusion date + 28 days.
Extent of exposure to Cyclosporine is defined as last dose date - first dose date + 10 days for Patients who discontinued 
treatment, and last dose date - first dose date + 1 day for ongoing Patients.
Interruptions in therapy were not deducted from calculation of days of exposure.

Pooled Core Studies; All Treated Patients; BLA DBLPooled Core Studies; All Treated Patients; BLA DBL
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Exposure Differences between Exposure Differences between BelataceptBelatacept
MI and LI Regimens MI and LI Regimens 
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Overview of Adverse EventsOverview of Adverse Events

Number (%) of PatientsNumber (%) of Patients
BelataceptBelatacept MIMI

N=477N=477
BelataceptBelatacept LILI

N=472N=472
CyclosporineCyclosporine

N=476N=476

AEs 474 (99) 470 (100) 472 (99)

SAEs 331 (69) 311 (66) 324 (68)

Discontinuation 
due to AEs 67 (14) 67 (14) 82 (17)

Pooled Core Studies; up to BLA DBLPooled Core Studies; up to BLA DBL
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Total Deaths up to Safety Update Database LockTotal Deaths up to Safety Update Database Lock

Number (%) of PatientsNumber (%) of Patients

BelataceptBelatacept MIMI
N=477N=477

BelataceptBelatacept LILI
N=472N=472

CyclosporineCyclosporine
N=476N=476

Deaths to Month 12Deaths to Month 12 14 (2.9)14 (2.9) 9 (1.9)9 (1.9) 18 (3.8)18 (3.8)

Deaths to Deaths to 
Safety Update Safety Update 
DDaattaabbaassee LLoocckk

31 (6.5)31 (6.5) 23 (4.9)23 (4.9) 35 (7.4)35 (7.4)

Pooled Core Studies; Safety Update DBLPooled Core Studies; Safety Update DBL



6060

Time to DeathTime to Death
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Adjudicated Causes of DeathAdjudicated Causes of Death
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InfectionsInfections

Number (%) of PatientsNumber (%) of Patients
BelaBela MIMI
N=477N=477

BelaBela LILI
N=472N=472

CsACsA
N=476N=476

Infections and InfestationsInfections and Infestations 378 (79)378 (79) 376 (80)376 (80) 381 (80)381 (80)

Serious InfectionsSerious Infections 169 (35)169 (35) 142 (30)142 (30) 166 (35)166 (35)

Pooled Core Studies; SCS Safety Population; BLA DBLPooled Core Studies; SCS Safety Population; BLA DBL
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Time to First Serious InfectionTime to First Serious Infection
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Infections Seen in Transplant PatientsInfections Seen in Transplant Patients
Number (%) of PatientsNumber (%) of Patients

BelaBela MIMI
N=477N=477

BelaBela LILI
N=472N=472

CsACsA
N=476N=476

Viral infectionsViral infections 183 (38)183 (38) 168 (36)168 (36) 160 (34)160 (34)

CMVCMV 65 (14)65 (14) 62 (13)62 (13) 69 (14)69 (14)

PolyomaPolyoma Virus*Virus* 30 (6)30 (6) 16 (3)16 (3) 26 (5)26 (5)

HerpesHerpes 67 (14)67 (14) 57 (12)57 (12) 41 (9)41 (9)

Fungal infectionsFungal infections 99 (21)99 (21) 78 (17)78 (17) 95 (20)95 (20)

TuberculosisTuberculosis 5 (1)5 (1) 3 (1)3 (1) 1 (<1)1 (<1)

*Includes one case of PML in belatacept MI 

Pooled Core Studies; SCS Safety Population; BLA DBLPooled Core Studies; SCS Safety Population; BLA DBL
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Overview of PML CasesOverview of PML Cases

Renal Transplant Patient from IM103Renal Transplant Patient from IM103--027027
6565--year old white female year old white female 

Received Received belataceptbelatacept MI, MI, basiliximabbasiliximab, MMF, and corticosteroids , MMF, and corticosteroids 

DxDx ~23 months post transplant by MRI and positive CSF for JC virus~23 months post transplant by MRI and positive CSF for JC virus

Died on Day 754Died on Day 754

Liver Transplant Patient from IM103Liver Transplant Patient from IM103--045045
5252--yearyear--old white male old white male 

Received Received belataceptbelatacept MI (two additional doses over renal regimen), MI (two additional doses over renal regimen), 
augmented MMF (3augmented MMF (3--4 g/day for first 3 months), and corticosteroids4 g/day for first 3 months), and corticosteroids

DxDx ~6 months post transplant by MRI and positive CSF for JC virus~6 months post transplant by MRI and positive CSF for JC virus

Patient is alive with neurological deficits and continues to havPatient is alive with neurological deficits and continues to have e 
worsening of symptoms in a skilled nursing facilityworsening of symptoms in a skilled nursing facility
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* Includes one case reported after DBL
† Patients counted once in the All malignant neoplasm row could be counted in more than 1 row 

appearing below it

All Malignant All Malignant NeoplasmsNeoplasms

21 (4.4)21 (4.4)18 (3.8)18 (3.8)24 (5.0)24 (5.0)
Malignant Malignant neoplasmsneoplasms
excluding nonexcluding non--melanomamelanoma
skin cancers and PTLDskin cancers and PTLD

Number (%) of PatientsNumber (%) of Patients
BelataceptBelatacept MIMI

N=477N=477
BelataceptBelatacept LILI

N=472N=472
CsACsA

N=476N=476

All Malignant NeoplasmAll Malignant Neoplasm†† 43 (9.0)43 (9.0) 26 (5.5)26 (5.5) 31 (6.5)31 (6.5)

Malignant Malignant neoplasmsneoplasms
excluding nonexcluding non--melanomamelanoma
skin cancersskin cancers

32 (6.7)32 (6.7) 23 (4.9)23 (4.9) 23 (4.8)23 (4.8)

PTLD*PTLD* 8 (1.7)8 (1.7) 6* (1.3)6* (1.3) 2 (0.4)2 (0.4)

NonNon--melanoma skin cancermelanoma skin cancer 15 (3.1)15 (3.1) 6 (1.3)6 (1.3) 11 (2.3)11 (2.3)

Fatal malignant Fatal malignant neoplasmsneoplasms 5 (1.0)5 (1.0) 4 (0.8)4 (0.8) 5 (1.1)5 (1.1)

Pooled Core Studies; SCS Safety Population; BLA DBLPooled Core Studies; SCS Safety Population; BLA DBL
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PTLD in Renal Transplant RecipientsPTLD in Renal Transplant Recipients
Spectrum of diseases ranging from benign plasma cell Spectrum of diseases ranging from benign plasma cell 
hyperplasia to frank malignant lymphomahyperplasia to frank malignant lymphoma
The highest incidence of PTLD is usually observed within the The highest incidence of PTLD is usually observed within the 
first 18 months after transplantationfirst 18 months after transplantation
Localization patterns of NHL and 5Localization patterns of NHL and 5--year survival in kidney year survival in kidney 
transplant recipients (N=1094):transplant recipients (N=1094):

656510.310.3KidneyKidney

22221414DisseminatedDisseminated
29294.44.4LungLung
383811.711.7CNSCNS
39394.94.9LiverLiver
434315.315.3GI TractGI Tract
60609.59.5Lymph NodeLymph Node

55--year year 
Survival (%)Survival (%)FrequencyFrequencyLocationLocation

Opelz G, Döhler B. “Lymphomas after solid organ transplantation: a collaborative transplant study report”
Am J Transplant. 2003;4:222-230
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PTLD Cases in the Belatacept Core Studies
Pooled Core Studies; SCS Safety Population; Safety Update DBL*Pooled Core Studies; SCS Safety Population; Safety Update DBL*

CyclosporineCyclosporine
N=476N=476

Belatacept LIBelatacept LI
N=472N=472

Belatacept MIBelatacept MI
N=477N=477

Number of Patients with PTLDNumber of Patients with PTLD

88 2266PTLDPTLD

110011EBVEBV--unknownunknown

223322RenalRenal
111111EBVEBV--negativenegative
002200EBVEBV--positivepositive

221111FatalFatal

002222EBVEBV--positivepositive

003366CNSCNS

33

44

0033FatalFatal

0011EBVEBV--negativenegative

* Includes one case reported after DBL
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PTLD Risk Concentrated PTLD Risk Concentrated in EBV (in EBV (––) Recipients*) Recipients*
Pooled Core Studies; SCS Safety Population; Safety Update DBLPooled Core Studies; SCS Safety Population; Safety Update DBL
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Belatacept, EBV (–) Belatacept, EBV (+) Cyclosporine, EBV (–)

1/571/572/8052/8052/962/960/570/574/8054/8055/965/961/571/576/8056/8057/967/96

*Does not include 1 EBV unknown patient in the belatacept MI group, and 1 EBV unknown in the 
cyclosporine group. There are no cases of PTLD in CsA EBV(+) patients.
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PTLD 2PTLD 2--year Incidence Rates by Recipient EBV year Incidence Rates by Recipient EBV SerostatusSerostatus

Pooled Core Studies; SCS Safety Population; Safety Update DBLPooled Core Studies; SCS Safety Population; Safety Update DBL

Incidence rates per 100 Incidence rates per 100 pp--yy (95% CI)(95% CI)

EBV (+) recipientsEBV (+) recipients EBV (EBV (––) recipients) recipients

CMS*CMS* 0.28 (0.22, 0.34)0.28 (0.22, 0.34) 1.03 (0.78, 1.36)1.03 (0.78, 1.36)

UNOS*UNOS* 0.11 (0.08, 0.13)0.11 (0.08, 0.13) 0.70 (0.55, 0.87)0.70 (0.55, 0.87)

BelataceptBelatacept core studiescore studies 0.33 (0.11, 0.77)0.33 (0.11, 0.77) 4.09 (1.64, 8.42)4.09 (1.64, 8.42)

* Including LDT induction, treatment with any immunosuppressant,* Including LDT induction, treatment with any immunosuppressant, 20002000––20062006



7171

Increased CNS PTLD and CNS Infections in MI ArmIncreased CNS PTLD and CNS Infections in MI Arm

No nonNo non--PTLD malignancies involving CNSPTLD malignancies involving CNS

Selection of LI dose can mitigate risk of CNS presentationSelection of LI dose can mitigate risk of CNS presentation

Number (%) of PatientsNumber (%) of Patients

BelataceptBelatacept MIMI
N=477N=477

BelataceptBelatacept LILI
N=472N=472

CsACsA
N=476N=476

CNS PTLDCNS PTLD 6 (1.3)6 (1.3) 3 (0.6)3 (0.6) 00

CNS InfectionsCNS Infections 7 (1.5)7 (1.5) 1 (0.2)1 (0.2) 1 (0.2)1 (0.2)

Pooled Core Studies; SCS Safety Population; Safety Update DBL*Pooled Core Studies; SCS Safety Population; Safety Update DBL*

* Includes one case reported after DBL
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Summary of Belatacept SafetySummary of Belatacept Safety

BelataceptBelatacept’’ss safety profile was consistent with its targeted safety profile was consistent with its targeted 
immunosuppressant propertiesimmunosuppressant properties

–– Principal safety concerns are CNS PTLD and PMLPrincipal safety concerns are CNS PTLD and PML

–– Greatest risk observed in EBV (Greatest risk observed in EBV (––) patients and in ) patients and in 
patients receiving the MI regimenpatients receiving the MI regimen

LI has better overall safety profile than MI and is the LI has better overall safety profile than MI and is the 
recommended clinical doserecommended clinical dose

–– LI resulted in lower rates of deaths, serious infections LI resulted in lower rates of deaths, serious infections 
including CNS infections/PML, and CNS PTLD than MIincluding CNS infections/PML, and CNS PTLD than MI

LI also has advantages over LI also has advantages over CsACsA with fewer deaths, serious with fewer deaths, serious 
infections, and offinfections, and off--target toxicities observed in the studytarget toxicities observed in the study
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Risk Management StrategyRisk Management Strategy

Brian Daniels, M.D.Brian Daniels, M.D.
Senior Vice President, Senior Vice President, 

Global Development & Medical Affairs Global Development & Medical Affairs 
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Goals of Risk ManagementGoals of Risk Management

•• PTLDPTLD

•• PMLPML

•• BelataceptBelatacept LI regimenLI regimen

•• ContraindicateContraindicate
EBV (EBV (––) / unknown) / unknown

•• Only experienced Only experienced 
MDs should prescribeMDs should prescribe

•• CMV prophylaxisCMV prophylaxis

•• Avoid higher than Avoid higher than 
recommended ISrecommended IS

•• Detection / diagnosisDetection / diagnosis
of neurologic signsof neurologic signs
and symptomsand symptoms

•• Minimize Minimize 
OccurrenceOccurrence

•• Mitigate ImpactMitigate Impact

•• Monitor and Monitor and 
Assess Assess 

RisksRisksRisks LabelLabelLabelGoalsGoalsGoals

•Dear Healthcare 
Professional letter

•Fact sheet

•Medication guide

•Surveys

REMS ElementsREMS ElementsREMS Elements
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ImmunosuppressionImmunosuppression ProtocolsProtocols
Patient EducationPatient Education
Regular site of care and infusions Regular site of care and infusions 
for at least first 3for at least first 3––6 months6 months
Continued connection to patient Continued connection to patient 
over life of graftover life of graft

Transplant CenterTransplant Center
Long term follow up of patient careLong term follow up of patient care

–– Patient visits quarterlyPatient visits quarterly
IV administration of BelataceptIV administration of Belatacept

–– Monthly visits Monthly visits 

Transplant Care:  Transplant Care:  BelataceptBelatacept

Community Setting of CareCommunity Setting of Care

Community Community 
NephrologistsNephrologists

Infusion Infusion 
CenterCenter

PatientPatient

PatientPatient
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BenefitBenefit--Risk AssessmentRisk Assessment



7777

Comprehensive BenefitComprehensive Benefit--Risk Assessment: Risk Assessment: BelataceptBelatacept LI LI vsvs CsACsA
Absolute Difference (%)Absolute Difference (%)

Belatacept better                          CsA better

-5.7

-10.6

-1.4

10.0

1.3

-9.6

-3.2

-9.6

-12.4
-4.8

-15.4

3.6

1.0
0.04

-2.1

-3.8

-16.4

-4.2

-5.2

-30 -25 -20 -15 -10 -5 0 5 10 15 20

Death/Graft Loss Death/Graft Loss 

Death               Death               

Rejection Episodes           Rejection Episodes           

Rejection EpisodesRejection Episodes
w/CKD 4/5      w/CKD 4/5      

CKD Stage 4/5   CKD Stage 4/5   

New Onset Diabetes            New Onset Diabetes            

Uncontrolled HTN            Uncontrolled HTN            

UncontrolledUncontrolled
DyslipidemiaDyslipidemia

Serious InfectionsSerious Infections**
MalignancyMalignancy**

PTLD (EBV+)PTLD (EBV+)**

--008 (SCD)008 (SCD)
--027 (ECD)027 (ECD)

*Pooled Core Studies*Pooled Core Studies
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BMS CommitmentBMS Commitment
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BelataceptBelatacept:  Post:  Post--marketing Assessmentmarketing Assessment

PharmacoepidemiologyPharmacoepidemiology studiesstudies
Prospective Cohort Study of risks and benefitsProspective Cohort Study of risks and benefits

N = 3000 per armN = 3000 per arm
PTLD Study: UNOS/OPTN databasePTLD Study: UNOS/OPTN database

N = 5000 per armN = 5000 per arm
Patterns of Use Study: UNOS/OPTN databasePatterns of Use Study: UNOS/OPTN database

N > 5000 per armN > 5000 per arm

Clinical trialsClinical trials
Phase 3 LongPhase 3 Long--term Extensions: 7 yearsterm Extensions: 7 years
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Overall ConclusionsOverall Conclusions

Belatacept offers a new option for renal transplant Belatacept offers a new option for renal transplant 
patientspatients

LI regimen offers favorable benefitLI regimen offers favorable benefit--risk profile in risk profile in 
EBV (+) recipientsEBV (+) recipients

Belatacept LI recommended for prophylaxis of organ Belatacept LI recommended for prophylaxis of organ 
rejection and preservation of a functioning allograft rejection and preservation of a functioning allograft 
in adult patients receiving renal transplantsin adult patients receiving renal transplants
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BelataceptBelatacept in in 
Clinical ContextClinical Context
Lawrence G. Lawrence G. HunsickerHunsicker, MD, MD

Professor of Medicine, University of IowaProfessor of Medicine, University of Iowa
School of MedicineSchool of Medicine

Medical Director of Organ Transplantation Medical Director of Organ Transplantation 
University of Iowa Health Care, Iowa City, IAUniversity of Iowa Health Care, Iowa City, IA


