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AtazanavirAtazanavir::
Profile of a Novel Protease InhibitorProfile of a Novel Protease Inhibitor

�� Meets evolving medical needMeets evolving medical need
–– Distinct resistance profileDistinct resistance profile
–– Favorable cholesterol andFavorable cholesterol and triglyceride triglyceride profile profile
–– Decreased pill burden – Two pills once dailyDecreased pill burden – Two pills once daily

�� Acceptable safety/tolerability profile withAcceptable safety/tolerability profile with
well-characterized and manageable riskswell-characterized and manageable risks

�� Demonstrates antiviral efficacyDemonstrates antiviral efficacy
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Atazanavir Atazanavir Development ProgramDevelopment Program

�� Substantial clinical program demonstrating efficacySubstantial clinical program demonstrating efficacy
and safetyand safety
•• ~ 1000 antiviral treatment-naïve subjects studied~ 1000 antiviral treatment-naïve subjects studied

on ATV with over 500 subjects treated for overon ATV with over 500 subjects treated for over
2 years2 years

•• ~ 500 antiviral treatment-experienced subjects~ 500 antiviral treatment-experienced subjects
studied on ATVstudied on ATV

•• Pediatric program ongoingPediatric program ongoing

�� Nine Phase II / III studies conductedNine Phase II / III studies conducted

�� Early Access Program with ~3600 patients enrolledEarly Access Program with ~3600 patients enrolled
to dateto date

�� Extensive characterization of safety profileExtensive characterization of safety profile
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Experts Available to CommitteeExperts Available to Committee
Director, Division of Infectious Diseases, DepartmentDirector, Division of Infectious Diseases, Department
of Medicine, The of Medicine, The Addision Addision B. B. Scoville Scoville Professor ofProfessor of
Medicine, and Professor of Microbiology and Immunology,Medicine, and Professor of Microbiology and Immunology,
Vanderbilt University School of MedicineVanderbilt University School of Medicine

Professor of Medicine, University of California,Professor of Medicine, University of California,
San FranciscoSan Francisco
Metabolism and Endocrine Sections,Metabolism and Endocrine Sections,
Veterans Affairs Medical Center, San FranciscoVeterans Affairs Medical Center, San Francisco
Albert D. Kaiser Professor and Chair, DepartmentAlbert D. Kaiser Professor and Chair, Department
of Community and Preventive Medicine andof Community and Preventive Medicine and
Senior Associate Dean for Clinical Research,Senior Associate Dean for Clinical Research,
University of Rochester School of MedicineUniversity of Rochester School of Medicine

Professor of Medicine and Director, Clinical CardiologyProfessor of Medicine and Director, Clinical Cardiology
Research, Research, BaylorBaylor College of Medicine Director College of Medicine Director
Coronary Intensive Care Unit and Director,Coronary Intensive Care Unit and Director,
Non-Invasive Laboratories, The Methodist HospitalNon-Invasive Laboratories, The Methodist Hospital
Leon O. Jacobson Professor of Medicine, Chairman,Leon O. Jacobson Professor of Medicine, Chairman,
Committee on Clinical Pharmacology andCommittee on Clinical Pharmacology and
PharmacogenomicsPharmacogenomics, and Associate Director for Clinical, and Associate Director for Clinical
Science, Cancer Research Center,Science, Cancer Research Center,
The University of ChicagoThe University of Chicago
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Thomas Pearson, M.D.,Thomas Pearson, M.D., Ph Ph.D..D.

Craig Pratt, M.D.Craig Pratt, M.D.

Mark Mark RatainRatain, M.D., M.D.
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Director, Cardiac Arrhythmia Service,Director, Cardiac Arrhythmia Service,
Massachusetts General HospitalMassachusetts General Hospital

Associate Professor of Pediatrics, The University ofAssociate Professor of Pediatrics, The University of
Pennsylvania School of MedicinePennsylvania School of Medicine
Medical Director, Special Immunology Service, Children’sMedical Director, Special Immunology Service, Children’s
Hospital of PhiladelphiaHospital of Philadelphia

Associate Professor of Medicine,Associate Professor of Medicine, Keck Keck School of Medicine, School of Medicine,
University of Southern CaliforniaUniversity of Southern California
Medical Director, Medical Director, Rand SchraderRand Schrader Clinic Clinic

Assistant Professor of Medicine, Johns Hopkins UniversityAssistant Professor of Medicine, Johns Hopkins University
School of MedicineSchool of Medicine

Professor of Professor of BiostatisticsBiostatistics, Harvard University, Harvard University

Professor of Medicine and Anatomy & Structural BiologyProfessor of Medicine and Anatomy & Structural Biology
and Director,and Director, Belfer Belfer Institute for Advanced Biomedical Institute for Advanced Biomedical
Studies, Albert Einstein College of MedicineStudies, Albert Einstein College of Medicine
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Core-7

AtazanavirAtazanavir Proposed Indication Proposed Indication

“Atazanavir is indicated in combination with“Atazanavir is indicated in combination with
other antiretroviral agents for the treatmentother antiretroviral agents for the treatment
of HIV-1 infection.”of HIV-1 infection.”
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Bristol-Myers Squibb PresentationBristol-Myers Squibb Presentation

�� Steven M.Steven M. Schnittman Schnittman, M.D., M.D.
–– Clinical Development ProgramClinical Development Program

and Clinical Trial Resultsand Clinical Trial Results

�� John H. Lawrence, M.D.John H. Lawrence, M.D.
–– CardiacCardiac Electrophysiology Electrophysiology Evaluations Evaluations

�� Michael F.Michael F. Giordano Giordano, M.D., M.D.
–– Characterization of Characterization of HyperbilirubinemiaHyperbilirubinemia
–– Characterization of Lipid ProfileCharacterization of Lipid Profile

�� ElliottElliott Sigal Sigal, M.D., , M.D., PhPh.D..D.
–– ConclusionConclusion



Clinical Development ProgramClinical Development Program
and Clinical Trial Resultsand Clinical Trial Results

Steven M.Steven M. Schnittman Schnittman, M.D., M.D.
Vice PresidentVice President

Global DevelopmentGlobal Development
Bristol-Myers SquibbBristol-Myers Squibb
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AtazanavirAtazanavir Clinical Development and Results Clinical Development and Results

�� ADME, drug-drug interactionADME, drug-drug interaction
profile, and dose selectionprofile, and dose selection

�� Clinical results in treatment-naïveClinical results in treatment-naïve
patientspatients

�� Dosing strategies and clinical resultsDosing strategies and clinical results
in treatment-experienced patientsin treatment-experienced patients
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ATV ADME SummaryATV ADME Summary
AbsorptionAbsorption
�� Rapidly absorbed (Rapidly absorbed (TmaxTmax ~ 1-3 hours) ~ 1-3 hours)
�� Food:  Food:  ↑↑↑↑↑↑↑↑ exposure and  exposure and ↓↓↓↓↓↓↓↓ intersubject intersubject variability variability

–– ATV to be administered with foodATV to be administered with food

DistributionDistribution
�� Protein Binding ~ 86% (albumin & Protein Binding ~ 86% (albumin & αααααααα11-AG)-AG)

MetabolismMetabolism
�� Primarily metabolized by CYP3A4 like otherPrimarily metabolized by CYP3A4 like other PIs PIs
�� Inhibitor of CYP3A4 (Inhibitor of CYP3A4 (KiKi = 2.35 = 2.35  µµµµµµµµMM) like other ) like other PIsPIs

–– NFV NFV < < < < < < < < ATV ATV <<<<<<<< LPV  LPV <<<<<<<< RTV RTV
�� Inhibitor of UGT 1A1 (Inhibitor of UGT 1A1 (KiKi = 1.9 = 1.9  µµµµµµµµMM,, bilirubin glucuronidation bilirubin glucuronidation))

likelike indinavir indinavir

EliminationElimination
�� Primarily eliminated in fecesPrimarily eliminated in feces
�� Urinary excretion – 7% unchanged drugUrinary excretion – 7% unchanged drug
�� T½ ~ 7 hours (supportive of once-daily dosing)T½ ~ 7 hours (supportive of once-daily dosing)
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Separation in dosing from ATVSeparation in dosing from ATV
�� Didanosine Didanosine – buffered formulation– buffered formulation

Drug Interactions RecommendationsDrug Interactions Recommendations

No changes to either ATV or No changes to either ATV or coadministered coadministered drugdrug
�� AtenololAtenolol
�� StavudineStavudine
�� LamivudineLamivudine

�� ZidovudineZidovudine
�� KetoconazoleKetoconazole

Modify dose and/or schedule of Modify dose and/or schedule of coadministered coadministered drugdrug
�� SaquinavirSaquinavir
�� ClarithromycinClarithromycin
�� Ethinyl estradiolEthinyl estradiol / / Norethindrone Norethindrone

�� RifabutinRifabutin
�� DiltiazemDiltiazem

Modify ATV dose or regimensModify ATV dose or regimens
�� EfavirenzEfavirenz �� RitonavirRitonavir



Core-13

1

10

100

1000

10,000

0 2 4 6 8 10 12 14 16 18 20 22 24

Cmax BMS-008 - ATV 400mg

M
ea

n 
Pl

as
m

a 
C

on
ce

nt
ra

tio
n 

(S
D

)
at

 S
te

ad
y 

St
at

e 
(n

g/
m

L)

Time (h)
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75th percentile

25th percentile
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Rationale for ATV 400 mg Once DailyRationale for ATV 400 mg Once Daily
Treatment-Naïve PatientsTreatment-Naïve Patients

* Without regard to food* Without regard to food
** ** With foodWith food

Grade 3 - 4 Total Bilirubin (>>>> 2.5 x ULN)

Grade 4 Total Bilirubin (>>>> 5 x ULN)

20% 41% 49% 1% 41% 58% 4%

< < < < 1% 3% 14% 0% 8% 13% 3%

BMS-007 BMS-008

ATV 200

2-Week Mean RNA Decline (log10 c/mL)

ATV 400 ATV 500 NFV ATV 400 ATV 600 NFV

-1.18 -1.27 -1.58 -1.36 — — —

Hollow Fiber Model (RNA Suppression) poor good — — good good —

Mean Cmin (ng/mL) 24* 150* 148* — 143** 306** —
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Summary of Efficacy in Phase IISummary of Efficacy in Phase II
Treatment-Treatment-NaNaïïveve Subjects Through Week 48 Subjects Through Week 48

Mean Change in
HIV RNA (log10 c/mL)

TLOVR (<<<< 400 c/mL)

- 2.42 - 2.33 - 2.51 - 2.31

62% 61% 68% 59%

ATV
400 mg
N = 78

NFV
N = 82

ATV
400 mg
N = 181

NFV
N = 91

BMS-007 BMS-008
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AtazanavirAtazanavir Clinical Development and Results Clinical Development and Results

�� ADME, drug-drug interactionADME, drug-drug interaction
profile, and dose selectionprofile, and dose selection

�� Clinical results in treatment-naïveClinical results in treatment-naïve
patientspatients

�� Dosing strategies and clinical resultsDosing strategies and clinical results
in treatment-experienced patientsin treatment-experienced patients
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�� Randomized, double-blind, double-dummy,Randomized, double-blind, double-dummy,
active-controlledactive-controlled

�� Treatment-naïve subjects: HIV RNA Treatment-naïve subjects: HIV RNA ≥≥≥≥≥≥≥≥ 2000 c/mL, 2000 c/mL,
CD4 CD4 ≥≥≥≥≥≥≥≥ 100 cells/mm 100 cells/mm33 (or  (or > > 75 cells/mm75 cells/mm33 if if
no prior AIDS events)no prior AIDS events)

BMS-034 – Phase III Pivotal StudyBMS-034 – Phase III Pivotal Study
Study DesignStudy Design

1:1 Randomization, N = 810

N = 404 N = 401Treated

ATV 400 mg QD
EFV placebo QD

ZDV + 3TC BID (fixed dose)

EFV 600 mg QD
ATV placebo QD

ZDV + 3TC BID (fixed dose)



Core-18

BMS-034BMS-034
Subject Characteristics at BaselineSubject Characteristics at Baseline

EFV / ZDV + 3TC
N = 401

Median Age (Years)
Gender (%)

Male
Female

Race (%)
Hispanic/Latino
White
Asian/Pacific Islanders
Black
Other

AIDS (%)
Median HIV RNA Level (log10 c/mL)
HIV RNA Distribution (%)

<<<< 30,000 c/mL
30,000 - <<<< 100,000 c/mL
≥≥≥≥ 100,000 c/mL

Median CD4 Cell Count (cells/mm3)
Hep B/C Co-Infected (%)

ATV / ZDV + 3TC
N = 404Characteristics

Treatment Regimen

33

64
36

38
34
14
13

1
4

4.87

28
30
42

286
13

33

66
34

35
32
17
13

2
6

4.91

26
31
43

280
15
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BMS-034BMS-034
II50L Identified in All ATV-Resistant Isolates50L Identified in All ATV-Resistant Isolates

ATV
N = 404

Reasons for no result include:  HIV RNA level Reasons for no result include:  HIV RNA level ≤≤≤≤≤≤≤≤ 1000 c/mL (n = 44), isolate non-typeable (n = 23) 1000 c/mL (n = 44), isolate non-typeable (n = 23)
or sample unavailable (n = 25)or sample unavailable (n = 25)
*TLOVR (LOQ = 400 c/*TLOVR (LOQ = 400 c/mLmL))

Virologic failure through 48 weeks*         69
Phenotypeable/Genotypeable, N         26
Phenotype >>>> 2.5 x IC50 of control, N           6
I50L or I50I/L, N           6



Core-22

Summary of ATV ResistanceSummary of ATV Resistance
Treatment-Naïve SubjectsTreatment-Naïve Subjects

�� 23 on-study resistant isolates tested from23 on-study resistant isolates tested from
Phase II and III studiesPhase II and III studies

––  All have  All have II50L signature mutation50L signature mutation

––   II50L associated with50L associated with
�� ATV-specific resistanceATV-specific resistance
�� Decreased viral fitnessDecreased viral fitness
�� Phenotypic susceptibility maintainedPhenotypic susceptibility maintained

to other to other PIsPIs
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BMS-034BMS-034
CD4 Cell Count Mean Increase From BaselineCD4 Cell Count Mean Increase From Baseline

Treated SubjectsTreated Subjects
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WeeksWeeks

ATV-EFV TAD Estimate (95% CI) = 23.1 (9.7, 36.5)ATV-EFV TAD Estimate (95% CI) = 23.1 (9.7, 36.5)

176176
160160

ATV (N = 404)
EFV (N = 401)
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BMS-034BMS-034
Grade 2 – 4 Related Adverse EventsGrade 2 – 4 Related Adverse Events

Grade 2 – 4 Related AEs
(≥≥≥≥ 5% of Subjects)
and AEs of Interest

Total

Nausea

Rash

Headache

Jaundice

Vomiting

Dizziness

Scleral Icterus

Diarrhea

Subjects, N (%)

ATV
N = 404

EFV
N = 401

165 (41)

57 (14)

25 (6)

23 (6)

21 (5)

17 (4)

8 (2)

6 (1)

5 (1)

182 (45)

51 (13)

41 (10)

25 (6)

0

27 (7)

24 (6)

0

10 (2)
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BMS-008/044BMS-008/044
Study DesignStudy Design

BMS-008:  467 Randomized in 2:2:1 ratio
(Blinded to ATV Dose)

Group I Group II Group III

48 Wks
Triple Therapy:
ATV 400 mg QD

d4T / 3TC

48 Wks
Triple Therapy:
ATV 600 mg QD

d4T / 3TC

48 Wks
Triple Therapy:

NFV 1250 mg BID
d4T / 3TC

ATV 400 mg QD
d4T / 3TC

ATV 600 mg QD
d4T / 3TC

Open-label
ATV 400 mg QD

d4T / 3TC

BMS-044:  346 TreatedBMS-044:  346 Treated
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BMS-008/044BMS-008/044
CD4 Cell Count Mean Increase Through Week 108CD4 Cell Count Mean Increase Through Week 108

Treated Subjects in BMS-044Treated Subjects in BMS-044

ATV 400 (N = 139)

NFV (N = 63)
ATV 600 (N = 144)

NFV NFV ��  ATVATV
TransitionTransition
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ATV Conclusions –ATV Conclusions –
Treatment-Naïve SubjectsTreatment-Naïve Subjects

�� ATV 400 mg safe and effectiveATV 400 mg safe and effective
–– vsvs EFV in pivotal Phase III study EFV in pivotal Phase III study
–– vsvs NFV in two Phase II studies NFV in two Phase II studies

�� Durable antiviral efficacy and safetyDurable antiviral efficacy and safety
–– Dosing Dosing >>>>>>>> 3 years 3 years

�� Distinct resistance profile in treatment-naïveDistinct resistance profile in treatment-naïve
((II50L signature mutation)50L signature mutation)

�� No increase in cholesterol,No increase in cholesterol, triglycerides triglycerides



Core-29

AtazanavirAtazanavir Clinical Development and Results Clinical Development and Results

�� ADME, drug-drug interactionADME, drug-drug interaction
profile, and dose selectionprofile, and dose selection

�� Clinical results in treatment-naïveClinical results in treatment-naïve
patientspatients

�� Dosing strategies and clinical resultsDosing strategies and clinical results
in treatment-experienced patientsin treatment-experienced patients
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Dose Selection StrategiesDose Selection Strategies
Treatment-Experienced PatientsTreatment-Experienced Patients

�� Treatment-experienced patientsTreatment-experienced patients
heterogeneousheterogeneous
–– Prior ARV therapies and duration variablePrior ARV therapies and duration variable
–– Generally Generally ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ phenotypic susceptibility,phenotypic susceptibility,

varied mutationsvaried mutations

�� Several dosing strategies evaluatedSeveral dosing strategies evaluated
–– ATV 400 mg aloneATV 400 mg alone
–– ATV boosted withATV boosted with ritonavir ritonavir
–– ATV combined with another PI (e.g., SQV)ATV combined with another PI (e.g., SQV)
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Rationale for ATV 400 Rationale for ATV 400 UnboostedUnboosted
Treatment-Experienced PatientsTreatment-Experienced Patients

Selection of ATV 400 QD supported for Phase III studySelection of ATV 400 QD supported for Phase III study
in subjects who failed a single PI (BMS-043)in subjects who failed a single PI (BMS-043)

�� 551 clinical PI-resistant isolates:  ATV susceptibility551 clinical PI-resistant isolates:  ATV susceptibility
maintained maintained vsvs 86% of isolates resistant to 1-2 86% of isolates resistant to 1-2
approved PIsapproved PIs

�� 400 mg QD dose provides mean400 mg QD dose provides mean Cmin Cmin ~150  ~150 ngng//mLmL;;
Estimated median protein adjusted ECEstimated median protein adjusted EC90 90 31.231.2 ng ng//mLmL
(25 – 75 %-(25 – 75 %-ileile: 17.8 – 59.9: 17.8 – 59.9 ng ng/ml)/ml)
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Screening:  Prior PI FailureScreening:  Prior PI Failure

1:1 Randomization (N1:1 Randomization (N  = 300)= 300)

Group IGroup I
ATV 400 mg QD

Group IIGroup II

+ 2 NRTIs
LPV / RTV 400/100 BID

+ 2 NRTIs
146146
115115

BMS-043 - Phase III Pivotal StudyBMS-043 - Phase III Pivotal Study
Study DesignStudy Design

*Protocol-planned analysis which includes all subjects randomized
through April 2, 2002 (≥≥≥≥ 24 weeks of therapy)

TreatedTreated
Efficacy Cohort*Efficacy Cohort*

144144
114114
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BMS-043BMS-043
Subject Characteristics at BaselineSubject Characteristics at Baseline

Efficacy CohortEfficacy Cohort

LPV / RTV
N = 115

Median Age (Years)
Gender (%)

Male
Female

Race (%)
Hispanic/Latino
White
Black
Asian/Pacific Islanders 

AIDS (%)
Median HIV RNA Level (log10 c/mL)
Median CD4 Cell Count (cells/mm3)
Hep B/C Co-Infected (%)*

ATV
N = 114Characteristics

Treatment Regimen

36

77
23

53
40

6
< < < < 1
26

4.19
279

20

38

84
16

53
41

6
0

30
4.30
249

12
*All treated subjects
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BMS-043BMS-043
Mean Duration Prior ARV UseMean Duration Prior ARV Use

Efficacy CohortEfficacy Cohort

�� Prior duration of antiretroviral drugsPrior duration of antiretroviral drugs
by class included:by class included:

–– PIsPIs 140 weeks140 weeks

–– NRTIsNRTIs 180 weeks180 weeks

–– NNRTIsNNRTIs   85 weeks  85 weeks
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IC50 ≤≤≤≤ 2.5 x CTL
Subjects, N (%)

ATV
N = 114

LPV / RTV
N = 115

 104 (91) 104 (90)
 84 (74)  89 (77)

PI

APV
ATV
LPV  94 (82) 101 (88)
NFV  55 (48)  51 (44)
RTV  80 (70)  84 (73)
SQV  87 (76)  93 (81)

BMS-043BMS-043
PI Phenotypic Sensitivity at BaselinePI Phenotypic Sensitivity at Baseline

Efficacy CohortEfficacy Cohort
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114114     106    106        105       105              103             103              102              102                      95                     95
115115     112    112        112       112              109             109              108              108                   102                  102

ATVATV
LPV / RTVLPV / RTV

BMS-043BMS-043
HIV RNA Mean Change – Co-Primary Endpoint 1HIV RNA Mean Change – Co-Primary Endpoint 1

Efficacy CohortEfficacy Cohort

ATV - LPV/RTV TAD Estimate (97.5% CI) = 0.31 (0.06, 0.55)
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ATV Contribution to Efficacy:ATV Contribution to Efficacy: Meta Meta-analysis-analysis

-2.0 -1.8 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0

HIV RNA logHIV RNA log1010 c/ c/mLmL Change From Baseline (95% CI) Change From Baseline (95% CI)

BMS-043BMS-043
ATV/NUC/NUCATV/NUC/NUC

Overall dual NUCOverall dual NUC
Bartlett JA et al.Bartlett JA et al.

ZDV/3TC (high dose)ZDV/3TC (high dose)
ZDV/3TC (low dose)ZDV/3TC (low dose)

ZDV/ZDV/ddCddC

GulickGulick RM et al. RM et al.
ZDV/3TCZDV/3TC

Hammer SM et al.Hammer SM et al.
NUC/3TCNUC/3TC

Hirsch M et al.Hirsch M et al.
ZDV/3TCZDV/3TC

RaffiRaffi F et al. F et al.
ddlddl/d4T/d4T

-1.73

-0.64

ATV/NUC/NUC - NUC/NUC Difference Estimate (95 CI) = -1.09 (-1.30, -0.88)
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BMS-043BMS-043
VirologicVirologic Response (ITT)* Through Week 24 Response (ITT)* Through Week 24

Efficacy CohortEfficacy Cohort

ATV
N = 114

% Undetectable

LPV / RTV
N = 115

81

52

61

41

LOQ = 400 c/mL

LOQ = 50 c/mL

* TLOVR* TLOVR
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TLOVR
(LOQ = 400 c/mL)

BMS-043BMS-043
PhenoPheno / / Genotypic Genotypic Baseline Predictors of ATV Baseline Predictors of ATV

VirologicVirologic Response (Exploratory Analyses) Response (Exploratory Analyses)
Efficacy CohortEfficacy Cohort

Baseline Characteristic

68%
42%

68%
39%

59%
61%

PI Phenotype ≤≤≤≤ 2.5 x IC50 of control
PI Phenotype >>>> 2.5 x IC50 of control

One Prior PI
≥≥≥≥ 2 Prior PIs

No NRTI Mutations
≥≥≥≥ 1 NRTI Mutation
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WeeksWeeks

101101

121121

ATV-LPV/RTV TAD Estimate (95% CI) =  -25.3 (-49.8, -0.8)ATV-LPV/RTV TAD Estimate (95% CI) =  -25.3 (-49.8, -0.8)

ATV (N = 114)
LPV/RTV (N = 115)
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BMS-043BMS-043
Fasting LDL-Cholesterol Change From BaselineFasting LDL-Cholesterol Change From Baseline

Co-Primary Endpoint 2 – Efficacy CohortCo-Primary Endpoint 2 – Efficacy Cohort

ATV - LPV/RTV Difference Estimate (97.5% CI) =  -14.2 (-23.0, -5.4)ATV - LPV/RTV Difference Estimate (97.5% CI) =  -14.2 (-23.0, -5.4)
WeeksWeeks
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BMS-043BMS-043
Grade 2 – 4 Related Adverse EventsGrade 2 – 4 Related Adverse Events

Grade 2 – 4 Related AEs
(≥≥≥≥ 5% of Subjects)
and AEs of Interest

Total

Headache

Jaundice

Diarrhea

Nausea

Subjects, N (%)
ATV 

N = 144
LPV / RTV
 N = 146

26 (18)

6 (4)

5 (3)

2 (1)

1 (<<<< 1)

32 (22)

5 (3)

0

5 (3)

4 (3)
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BMS-043BMS-043
ConclusionsConclusions

�� ATV 400 mg safe and effectiveATV 400 mg safe and effective
–– Majority of subjects achieveMajority of subjects achieve virologic virologic

response (response (<<<<<<<< 400 c/ 400 c/mLmL))
–– Efficacy appears enhanced when subjectsEfficacy appears enhanced when subjects

have ATV susceptibility have ATV susceptibility ≤≤≤≤≤≤≤≤ 2.5 x IC 2.5 x IC5050 of of
control, exposure to only one prior PI,control, exposure to only one prior PI,
irrespective of NRTI mutationsirrespective of NRTI mutations

�� Superior lipid profile demonstratedSuperior lipid profile demonstrated

Efficacy with substantial lipid benefitEfficacy with substantial lipid benefit
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Dose-Selection StrategiesDose-Selection Strategies
Highly Treatment-Experienced PatientsHighly Treatment-Experienced Patients

�� Highly treatment-experienced patientsHighly treatment-experienced patients

–– Extensive use of Extensive use of ARVs ARVs across all drugacross all drug
classesclasses

–– Significant Significant phenopheno- and - and genotypicgenotypic
resistanceresistance

�� Two dosing strategies evaluatedTwo dosing strategies evaluated

–– ATV boosted with ATV boosted with ritonavirritonavir

–– ATV combined with another PI, SQVATV combined with another PI, SQV
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BMS-045BMS-045
Rationale for ATV 300 Boosted with RTV 100Rationale for ATV 300 Boosted with RTV 100

Treatment-Experienced PatientsTreatment-Experienced Patients
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Supports selection of ATV 300 / RTV QD dose for Phase III studySupports selection of ATV 300 / RTV QD dose for Phase III study
in patients who failed multiple HAART regimens (BMS-045)in patients who failed multiple HAART regimens (BMS-045)

Time (h)
0 4 8 12 16 20 24

400 mg ATV
300 mg ATV/100 mg RTV

1

10

100

1000

10,000

7575thth percentile percentile

2525thth percentile percentile

Median Median ≈≈≈≈≈≈≈≈ 22.6  22.6 ngng//mLmL

In vitro Estimated Protein
Adjusted EC90 Range
4.8 - 3132.3 ng/mL
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BMS-045 - Phase III StudyBMS-045 - Phase III Study
Study DesignStudy Design

ATV 300 mg QD
RTV 100 mg QD

ATV 400 mg QD
SQV 1200 mg QD

LPV 400 mg BID
RTV 100 mg BID

Wks 1Wks 1––22: Maintain NRTIs & Replace PI / NNRTI: Maintain NRTIs & Replace PI / NNRTI

Wks 2Wks 2  ––  48: Replace NRTIs with 48: Replace NRTIs with tenofovirtenofovir 300 mg QD + 1 NRTI 300 mg QD + 1 NRTI

Subjects Who Failed Subjects Who Failed ≥≥≥≥≥≥≥≥  2 Regimens & 2 Regimens & ≥≥≥≥≥≥≥≥  1 ARV from Each Class1 ARV from Each Class

1:1:1 Randomization  (N = 358)1:1:1 Randomization  (N = 358)

120120 115115 123123RandomizedRandomized
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BMS-045: Antiviral EfficacyBMS-045: Antiviral Efficacy
HIV RNA Mean Change From Baseline Through Week 24HIV RNA Mean Change From Baseline Through Week 24
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LPV/RTV (N = 123)

ATV 300/RTV (N = 120)
ATV 400/SQV (N = 115)

ATV 300/RTV – LPV/RTV  TAD Estimate (97.5% CI) = 0.14 (-0.09, 0.37)ATV 300/RTV – LPV/RTV  TAD Estimate (97.5% CI) = 0.14 (-0.09, 0.37)
ATV 400/SQV – LPV/RTV  TAD Estimate (97.5% CI) = 0.31 (0.07, 0.55)ATV 400/SQV – LPV/RTV  TAD Estimate (97.5% CI) = 0.31 (0.07, 0.55)

Weeks
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LPV / RTV
 N = 123

62

42

BMS-045BMS-045
VirologicVirologic Response (ITT)* Through Week 24 Response (ITT)* Through Week 24

Randomized SubjectsRandomized Subjects

*TLOVR*TLOVR

ATV 300 / RTV
 N = 120

% Undetectable

ATV 400 / SQV
 N = 115

44

23

64

39

LOQ = 400 c/mL

LOQ = 50 c/mL
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BMS-045BMS-045
VirologicVirologic Response (ITT)* Through Week 24 Response (ITT)* Through Week 24
Randomized Subjects – ATV/RTV Randomized Subjects – ATV/RTV vsvs LPV/RTV LPV/RTV

For LOQ = 400 c/For LOQ = 400 c/mLmL::
ATV 300/RTV – LPV/RTV Difference Estimate (95% CI) = 2.4 (-9.8, 14.5)*TLOVR

<<<< 400 c/mL

<<<< 50 c/mL

LPV/RTV (N = 123)

ATV 300/RTV (N = 120)

64
62

39
42
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BMS-045BMS-045
CD4 Cell Count Mean Increase From BaselineCD4 Cell Count Mean Increase From Baseline

Randomized SubjectsRandomized Subjects
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LPV/RTV (N = 123)

ATV 300/RTV (N = 120)
ATV 400/SQV (N = 115)

ATV 300/RTV – LPV/RTV TAD Estimate (95% CI) -18.4 (-44.3, 7.5)ATV 300/RTV – LPV/RTV TAD Estimate (95% CI) -18.4 (-44.3, 7.5)
ATV 400/SQV – LPV/RTV TAD Estimate (95% CI) -44.9 (-74.5, 15.3)ATV 400/SQV – LPV/RTV TAD Estimate (95% CI) -44.9 (-74.5, 15.3)
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BMS-045BMS-045
Grade 2 – 4 RelatedGrade 2 – 4 Related  Adverse EventsAdverse Events

Week 24Week 24

Grade 2 – 4  Related AEs
(≥ ≥ ≥ ≥ 5% of Subjects)
and AEs of Interest

Total

Diarrhea

Jaundice

Nausea

Vomiting

Scleral lcterus

Subjects, N (%)

ATV 300 / RTV
 N = 119

ATV 400 / SQV
N = 110

LPV / RTV
 N = 118

26 (22)

3 (3)

7 (6)

2 (2)

0

4 (3)

29 (26)

5 (5)

2 (2)

8 (7)

4 (4)

0

26 (22)

13 (11)

0

2 (2)

 1 (< < < < 1)

0
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BMS-045BMS-045
ConclusionsConclusions

�� Safety and efficacy for ATV 300 /Safety and efficacy for ATV 300 /
RTV 100 similar to LPV / RTV throughRTV 100 similar to LPV / RTV through
24 weeks (24 weeks (unreviewedunreviewed))
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Overall Clinical ConclusionsOverall Clinical Conclusions
of Efficacy and General Safetyof Efficacy and General Safety

�� Durable efficacy in treatment-Durable efficacy in treatment-nanaïïveve patients  patients vsvs EFV, NFV EFV, NFV

�� Efficacy of ATV 400 QD demonstrated in treatment-Efficacy of ATV 400 QD demonstrated in treatment-
experienced patientsexperienced patients

�� Distinct resistance profile (Distinct resistance profile (II50L) in treatment-50L) in treatment-nanaïïveve and and
susceptible experienced patientssusceptible experienced patients

�� Safe and well-tolerated at 400 QDSafe and well-tolerated at 400 QD
–– HyperbilirubinemiaHyperbilirubinemia / jaundice are dose-related and / jaundice are dose-related and

manageablemanageable
–– Consistent, durable lipid profile may provide reducedConsistent, durable lipid profile may provide reduced

CV riskCV risk

�� Drug-drug interactions well characterizedDrug-drug interactions well characterized

�� Early data indicate safety and efficacy of ATV 300 QDEarly data indicate safety and efficacy of ATV 300 QD
boosted with RTVboosted with RTV

 



CardiacCardiac Electrophysiology Electrophysiology
EvaluationsEvaluations

John H. Lawrence, M.D.John H. Lawrence, M.D.
Executive DirectorExecutive Director

Clinical Design and EvaluationClinical Design and Evaluation
Bristol-Myers SquibbBristol-Myers Squibb
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IntroductionIntroduction
ElectrophysiologyElectrophysiology Evaluations Evaluations

�� PreclinicalPreclinical assessments assessments

–– In vitroIn vitro and  and in vivoin vivo studies studies

�� QTcQTc and PR intervals and changes from and PR intervals and changes from
baselinebaseline

–– 8 studies in healthy volunteers8 studies in healthy volunteers
(N = 254 ATV; 28% females)(N = 254 ATV; 28% females)

–– 5 studies in HIV-infected subjects5 studies in HIV-infected subjects
(N = 1037 ATV, 31% females; N = 629(N = 1037 ATV, 31% females; N = 629
comparatorcomparator, 28% females), 28% females)
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ElectrophysiologicElectrophysiologic Effects of ATV Effects of ATV
inin Preclinical Preclinical Studies Studies

Ion Channel Assay
IC50

Purkinje Fiber
Action Potential

Na Block Ca Block HERG Block ↑↑↑↑ Duration (APD90)
at 30 µµµµM

>>>> 30 µµµµM
(16% @ 30 µµµµM)

10.4 µµµµM >>>> 30 µµµµM
(15% @ 30 µµµµM)

13%

�� All PIs tested blocked HERG channels or prolongedAll PIs tested blocked HERG channels or prolonged
action potential duration with action potential duration with in vitroin vitro potency potency
similar to or greater than ATVsimilar to or greater than ATV

�� No ECG changes in 9 month dog toxicology studyNo ECG changes in 9 month dog toxicology study
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BMS-076BMS-076
Study DesignStudy Design

�� Double-blind, placebo-controlled, three-treatmentDouble-blind, placebo-controlled, three-treatment
crossover studycrossover study

�� Randomized treatment sequence (N = 72 subjects)Randomized treatment sequence (N = 72 subjects)
–– Placebo, 400 mg ATV, 800 mg ATVPlacebo, 400 mg ATV, 800 mg ATV

�� 6 day treatment period with 6 day treatment period with ≥≥≥≥≥≥≥≥ 14 day washout 14 day washout
periodperiod

�� Serial Serial ECGs ECGs and PK samplesand PK samples

�� Primary endpoints:Primary endpoints:
–– QTc QTc and PR intervals and changes fromand PR intervals and changes from

baseline on Day 6 of each treatment periodbaseline on Day 6 of each treatment period
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QTc QTc IntroductionIntroduction

�� Heart rate correction of QTHeart rate correction of QT
–– BazettBazett formula: formula:               QTcBQTcB = QT / RR = QT / RR1/21/2

–– FridericiaFridericia formula: formula:     QTcFQTcF = QT / RR = QT / RR1/31/3

�� MeanMean ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆HRHR ↑↑↑↑↑↑↑↑  3.5 beats/min at 400 mg ATV3.5 beats/min at 400 mg ATV
                                        ↑↑↑↑↑↑↑↑  8.2 beats/min at 800 mg ATV8.2 beats/min at 800 mg ATV

�� QTc assessmentsQTc assessments
–– Mean change from baselineMean change from baseline
–– Individual subjects with prolonged Individual subjects with prolonged QTcQTc
–– Concentration-dependence ofConcentration-dependence of QTc QTc changes changes
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BMS-076BMS-076
QTcQTc Data Data

(using (using Bazett’sBazett’s
Formula)Formula)

∆∆∆∆QTcB Avg (msec), Mean (SD) -3 (10) -3 (10) 3 (13)
∆∆∆∆QTcB Max (msec), Mean (SD) 17 (18) 14 (17) 21 (22)
∆∆∆∆QTcB Tmax (msec), Mean (SD) -15 (20) -17 (18) -4 (22)
QTcB >>>> 500 msec, N 0   0   0
∆∆∆∆QTcB >>>> 60 msec, N 1   0   3

Treatment
Placebo ATV 400 ATV 800

ECG Parameter N = 67 N = 65 N = 66
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BMS-076BMS-076
QTcQTc Data Data

(using (using Fridericia’sFridericia’s
Formula)Formula)

Q
Tc

F 
(

Q
Tc

F 
( m

se
c

m
se

c ))
Concentration (Concentration (ngng//mLmL))

∆∆∆∆QTcF Avg (msec), Mean (SD) -4 (8) -6 (8) -5 (11)
∆∆∆∆QTcF Max (msec), Mean (SD) 11 (13) 6 (13) 9 (17)
∆∆∆∆QTcF Tmax (msec), Mean (SD) -9 (17) -15 (13) -8 (17)
QTcF >>>> 500 msec, N  0    0    0
∆∆∆∆QTcF >>>> 60 msec, N 0    0    0

Treatment
Placebo ATV 400 ATV 800

ECG Parameter N = 67 N = 65 N = 66
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QTc Intervalsa

N = 609
2
0

N = 255
0
0

N = 454

ATVb

N = 864
Comparatorsc

N = 629

2
0

N = 175
0
0

Males

QTcF
(msec)

451 - 500
> > > > 500

Females
471 - 500
> > > > 500

Comparator Comparator Studies of Studies of QTcQTc
Data in HIV-infected SubjectsData in HIV-infected Subjects

aaIncludesIncludes data from BMS-041, BMS-034, BMS-043, BMS-045 data from BMS-041, BMS-034, BMS-043, BMS-045
bbInIn study BMS-045, ATV is co-administered with either study BMS-045, ATV is co-administered with either ritonavir ritonavir or  or saquinavirsaquinavir
ccComparatorsComparators included  included nelfinavirnelfinavir, , lopinavirlopinavir//ritonavirritonavir, , ritonavirritonavir, and , and efavirenzefavirenz
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Summary Summary QTc QTc IntervalInterval

QTcQTc Interval Interval
�� No concentration-dependent effectNo concentration-dependent effect

of ATV onof ATV on QTcF QTcF

�� NoNo QTcF QTcF  > > > > > > > > 500500 msec msec or or  ∆∆∆∆∆∆∆∆QTcFQTcF  > > > > > > > > 60 60 msecmsec

�� QTc QTc results comparable to results comparable to comparatorcomparator
drugsdrugs
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PR IntroductionPR Introduction

�� Clinical Clinical significance of AV blocksignificance of AV block
–– 1° AVB (PR 1° AVB (PR >>>>>>>> 200  200 msecmsec))

�� AsymptomaticAsymptomatic, no change in heart rate, no change in heart rate
–– 2° AVB or 3° AVB2° AVB or 3° AVB

�� Symptoms related to ventricular rateSymptoms related to ventricular rate

�� PR assessmentsPR assessments
–– Mean change from baselineMean change from baseline
–– Individual subjects with prolonged PRIndividual subjects with prolonged PR
–– Dose-dependence of PR prolongationDose-dependence of PR prolongation
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BMS-076BMS-076
Maximum PR Interval DataMaximum PR Interval Data

∆∆∆∆ PR Max (msec), Mean (SD) 13 (11) 24 (15) 60 (25)

1° AV Block, N (%) 1   (1) 9 (14) 39 (59)

2° or 3° AV Block, N (%)               0 0 0

Treatment

Placebo ATV 400 ATV 800
ECG Parameter N = 67 N = 65 N = 66
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PR Interval ProlongationPR Interval Prolongation
Similar for ATV and Similar for ATV and ComparatorsComparators

aaIncludesIncludes data from BMS-041, BMS-034, BMS-043, BMS-045 data from BMS-041, BMS-034, BMS-043, BMS-045
bbInIn study BMS-045, ATV is co-administered with either study BMS-045, ATV is co-administered with either ritonavir ritonavir or  or saquinavirsaquinavir
ccComparator Comparator for study BMS-041for study BMS-041
ddComparator Comparator for study BMS-034for study BMS-034
eeComparator Comparator for studies BMS-043 and BMS-045for studies BMS-043 and BMS-045

Number with AV Block (%)a

PR Interval (msec)
LPV / RTVe

N = 252

1° AV Block, N (%)

2° or 3° AV Block, N (%)

ATVb

N = 864
NFVc

N = 48
EFVd

N = 329

44 (5)

0

5 (10)

0

10 (3)

0

13 (5)

0
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Summary PR IntervalSummary PR Interval

PR IntervalPR Interval
�� Dose-related PR prolongationDose-related PR prolongation

�� PR prolongation limited to 1st-degreePR prolongation limited to 1st-degree
AV block (with rare exceptions)AV block (with rare exceptions)

�� Incidence of PRIncidence of PR prolongations prolongations
comparable between ATV andcomparable between ATV and
comparatorscomparators
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ConclusionsConclusions
Cardiac Cardiac ElectrophysiologyElectrophysiology

�� ATV has no effect on the QTc intervalATV has no effect on the QTc interval

�� ATV has manageable effects on the PRATV has manageable effects on the PR
interval that are comparable to several otherinterval that are comparable to several other
HIV drugsHIV drugs

�� As with other As with other PIsPIs, caution advised when ATV, caution advised when ATV
is co-administered with drugs known tois co-administered with drugs known to
prolong the QTc or PR intervals that areprolong the QTc or PR intervals that are
metabolized by CYP3A4metabolized by CYP3A4



CharacterizationCharacterization
of of HyperbilirubinemiaHyperbilirubinemia

Michael F. Michael F. GiordanoGiordano, M.D., M.D.
Group DirectorGroup Director

Clinical Design and EvaluationClinical Design and Evaluation
Bristol-Myers SquibbBristol-Myers Squibb
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Laboratory Bilirubin ElevationsLaboratory Bilirubin Elevations

Total bilirubin elevations identified earlyTotal bilirubin elevations identified early
in ATV clinical developmentin ATV clinical development
�� Principally unconjugated bilirubinPrincipally unconjugated bilirubin

–– Using HPLC – entirely unconjugatedUsing HPLC – entirely unconjugated

�� ~ 50% Grade 1-2  (~ 50% Grade 1-2  (≤≤≤≤≤≤≤≤ 2.5 x ULN) 2.5 x ULN)

�� ~ 25% Grade 3 (2.6 – 5 x ULN)~ 25% Grade 3 (2.6 – 5 x ULN)

�� ~ 5% Grade 4 (~ 5% Grade 4 (> > > > > > > > 5 x ULN)5 x ULN)

�� Reversible within daysReversible within days
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Atazanavir Bilirubin ElevationsAtazanavir Bilirubin Elevations

�� Review mechanisms of bilirubin productionReview mechanisms of bilirubin production
–– UGT 1A1 enzyme inhibition as seen withUGT 1A1 enzyme inhibition as seen with

PI PI indinavirindinavir
–– Related to benign inherited condition,Related to benign inherited condition,

Gilbert’sGilbert’s Syndrome Syndrome

�� Description of clinical manifestationDescription of clinical manifestation
–– No relationship to hepatic toxicityNo relationship to hepatic toxicity

�� Includes large number of hepatitisIncludes large number of hepatitis
co-infectionco-infection

–– Clinical signs and symptoms infrequentClinical signs and symptoms infrequent

�� Patient Management planPatient Management plan
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BilirubinBilirubin Production and Metabolism Production and Metabolism

* Intracellular transport* Intracellular transport

RBCRBC

MRP2

UGT 1A1
enzyme

CanaliculusCanaliculus

#1 Hemolysis #2 Transport

#6 Export

#5 Glucuronidation
#3 Uptake

#4 ICTransport*

B*ALBUMINB*ALBUMIN

GST + BGST + B

B B •••••••• G1 or  G1 or •••••••• G2 G2

hepatocytehepatocyte

SinusoidSinusoid
BB

#1 Hemolysis #2 Transport

#6 Export

#5 Glucuronidation
#3 Uptake

#4 IC Transport*
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UGT 1A1 InhibitionUGT 1A1 Inhibition
Mechanism for Bilirubin ElevationsMechanism for Bilirubin Elevations

�� Common UGT 1A1 polymorphism is responsibleCommon UGT 1A1 polymorphism is responsible
for for Gilbert’s Gilbert’s SyndromeSyndrome

�� ATV inhibition of UGT 1A1 – same mechanismATV inhibition of UGT 1A1 – same mechanism
as as indinavirindinavir**

�� UGT 1A1 genotype predicts bilirubin level inUGT 1A1 genotype predicts bilirubin level in
patients on ATVpatients on ATV

**ZuckerZucker S.D., S.D., Qin Qin X, et. al. Mechanism of  X, et. al. Mechanism of indinavirindinavir-induced -induced hyperbilirubinemiahyperbilirubinemia..
  ProcProc.. Natl Natl.. Acad Acad.. Sci Sci.. USA USA,, Vol Vol. 98, Issue 22, 12671-12676, October 23, 2001.. 98, Issue 22, 12671-12676, October 23, 2001.
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Number with MeasurementsNumber with Measurements
Total:Total:
Direct:Direct:
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Total Total BilirubinBilirubin Elevations and Clinical Events Elevations and Clinical Events

�� Naïve subjects BMS-034Naïve subjects BMS-034
–– 6% bilirubin 6% bilirubin >>>>>>>> 5 x ULN 5 x ULN
–– 11% jaundice11% jaundice
–– 11% scleral icterus11% scleral icterus
––   <<<<<<<< 1% D/C due to 1% D/C due to hyperbilirubinemia hyperbilirubinemia

�� Experienced subjects ATV 300/RTVExperienced subjects ATV 300/RTV
–– 9% bilirubin 9% bilirubin >>>>>>>> 5 x ULN 5 x ULN
–– 15% jaundice15% jaundice
–– 10%10% scleral icterus scleral icterus
–– 0 D/C due to0 D/C due to hyperbilirubinemia hyperbilirubinemia
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BMS-034BMS-034
  Treatment-Naïve SubjectsTreatment-Naïve Subjects

TransaminaseTransaminase and  and BilirubinBilirubin Elevations Not Associated Elevations Not Associated
 ATV  ATV ++ ZDV / 3TC ZDV / 3TC

Median follow-up: 52 weeksMedian follow-up: 52 weeks

  ALT (SGPT)
Bilirubin

Grade 0 - 2
(≤ (≤ (≤ (≤ 2.5 X ULN)

N = 271

Bilirubin
Grade 3 - 4

(>>>> 2.5 X ULN)
N = 131

 Grade 0 - 2 (≤ ≤ ≤ ≤ 5 X ULN) 262  (96%) 125  (95%)

  Grade 3 - 4 (> > > > 5 X ULN) 9  (4%) 6  (5%)



Core-77

Grade 3 – 4 ALT ElevationsGrade 3 – 4 ALT Elevations
In Phase III ATV StudiesIn Phase III ATV Studies

Median Time on Therapy: BMS-034 (52 weeks); BMS-043 (24 weeks); BMS-045 (24 weeks)Median Time on Therapy: BMS-034 (52 weeks); BMS-043 (24 weeks); BMS-045 (24 weeks)

Experienced Subjects

ALT
(SGPT)

Naïve Subjects

ATV 400
N = 404

EFV
N = 401

4% 3%

BMS-043 BMS-045

ATV 400
N = 144

LPV / RTV
N = 146

ATV 300 /
RTV 100
N = 119

ATV 400 /
SQV

N = 110
LPV / RTV

N = 118

6% 1% 3% 4% 3%

BMS-034
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Grade 3 – 4 ALT Elevations in Co-Infected SubjectsGrade 3 – 4 ALT Elevations in Co-Infected Subjects
ATV ATV vs Comparatorsvs Comparators

BMS-008, BMS-034, and BMS-043BMS-008, BMS-034, and BMS-043

Overall Frequency of ALT Overall Frequency of ALT >>>>>>>> 5 x ULN 5 x ULN
N (%)N (%)

ATVATV

Hep B/C +                13/131  (10)            10/88 (11)

Hep B/C -                 20/777    (3)            8/542   (1)

ComparatorComparator
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Unconjugated HyperbilirubinemiaUnconjugated Hyperbilirubinemia
ConclusionsConclusions

�� Frequency and magnitude thoroughly describedFrequency and magnitude thoroughly described

–– Not associated with Not associated with hepatotoxicityhepatotoxicity based on based on
mechanism and clinical ALT datamechanism and clinical ALT data

–– Benign and manageableBenign and manageable

–– Frequency of dose-limiting Frequency of dose-limiting hyperbilirubinemiahyperbilirubinemia / /
jaundice not different from AE profile for otherjaundice not different from AE profile for other
ARVsARVs

–– No evidence for long-term No evidence for long-term sequelaesequelae
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Hyperbilirubinemia ManagementHyperbilirubinemia Management

�� Physician and Patient EducationPhysician and Patient Education
–– What to expectWhat to expect
–– Extend upon the Extend upon the indinavir indinavir experienceexperience

�� LFT monitoring above standard of careLFT monitoring above standard of care
not anticipatednot anticipated

�� RecommendationRecommendation
–– Alternative therapy should be consideredAlternative therapy should be considered

if patients experience total serumif patients experience total serum bilirubin bilirubin
concentrations  concentrations  >>>>>>>> 5 x ULN 5 x ULN



CharacterizationCharacterization
of Lipid Profileof Lipid Profile
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IntroductionIntroduction
Atazanavir Lipid and Metabolic ProfileAtazanavir Lipid and Metabolic Profile

�� Lipid and metabolic problem with current Lipid and metabolic problem with current PIsPIs

�� Lower cholesterol and triglycerides for ATVLower cholesterol and triglycerides for ATV
–– Magnitude, durability assessedMagnitude, durability assessed
–– Consistent data in treated and naïve subjectsConsistent data in treated and naïve subjects

and ARV combinationsand ARV combinations

�� Reduced need for lipid lowering therapyReduced need for lipid lowering therapy

�� CV risk related to cholesterol and metabolic effectsCV risk related to cholesterol and metabolic effects
–– Established for general populationEstablished for general population
–– Data in HIV and HAART evolvingData in HIV and HAART evolving
–– NCEP recommended for HIVNCEP recommended for HIV
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Hyperlipidemia Hyperlipidemia Management for HIV-Infected IndividualsManagement for HIV-Infected Individuals
Use NCEP (National Cholesterol Education Program)Use NCEP (National Cholesterol Education Program)

Adult Treatment Panel III GuidelinesAdult Treatment Panel III Guidelines

  LDL-Cholesterol     LDL-Cholesterol   Non-HDL-CholesterolNon-HDL-Cholesterol
Risk GroupRisk Group (mg/(mg/dLdL))  (mg/ (mg/dLdL))

CHD CHD oror risk equivalent risk equivalent < < < < < < < < 100100         < < < < < < < < 130130

≥≥≥≥≥≥≥≥  2 risk factors 2 risk factors andand < < < < < < < < 130130 < < < < < < < < 160160
10-year risk 10-year risk ≤≤≤≤≤≤≤≤        20%20%

0-1 risk factors0-1 risk factors < < < < < < < < 160160 < < < < < < < < 190190

Management of Metabolic Complications Associated with Antiretroviral Therapy for HIV-1
Infection: Recommendations of an International AIDS Society-USA Panel, JAIDS 2002, 31:257-275.
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Lipid Lowering Thresholds Based onLipid Lowering Thresholds Based on
NCEP Categories for ATV and NCEP Categories for ATV and ComparatorComparator – –
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Importance of ATV MetabolicImportance of ATV Metabolic
Profile SummaryProfile Summary

�� Maintaining favorable metabolic profileMaintaining favorable metabolic profile
in HIV is important and challengingin HIV is important and challenging

�� Problems with otherProblems with other PIs PIs and and statins statins / lipid / lipid
lowering drugslowering drugs
–– StatinsStatins complicate already complex regimens complicate already complex regimens
–– Introduce potential toxicity and intoleranceIntroduce potential toxicity and intolerance
–– Introduce potential drug-drug interactionsIntroduce potential drug-drug interactions
–– NCEP treatment goals frequently not achievedNCEP treatment goals frequently not achieved

�� for triglycerides in particularfor triglycerides in particular
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Importance of ATV MetabolicImportance of ATV Metabolic
Profile SummaryProfile Summary

�� ATV results in little or no detrimental effectsATV results in little or no detrimental effects
–– Cholesterol and Cholesterol and triglyceridestriglycerides
–– Durable (108 weeks) and consistent resultsDurable (108 weeks) and consistent results
–– Naïve and experienced, gender, raceNaïve and experienced, gender, race
–– Variety of companion Variety of companion ARVsARVs
–– Improved lipids achieved after switch to ATVImproved lipids achieved after switch to ATV

�� Unique benefit of ATVUnique benefit of ATV
–– Avoid lipid lowering therapyAvoid lipid lowering therapy
–– May avoid unnecessary additional CV risk factorMay avoid unnecessary additional CV risk factor



ConclusionConclusion
Elliott Elliott SigalSigal, M.D., , M.D., PhPh.D..D.

Senior Vice PresidentSenior Vice President
Global Clinical and Pharmaceutical DevelopmentGlobal Clinical and Pharmaceutical Development

Bristol-Myers SquibbBristol-Myers Squibb
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Risk-Benefit Assessment:  RisksRisk-Benefit Assessment:  Risks

�� Adverse events generally mildAdverse events generally mild

�� HyperbilirubinemiaHyperbilirubinemia
–– Mild, manageable, and reversibleMild, manageable, and reversible

�� Cardiac Cardiac electrophysiologyelectrophysiology changes changes
minimalminimal
–– PR prolongation manageablePR prolongation manageable
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Risk-Benefit Assessment:  BenefitsRisk-Benefit Assessment:  Benefits

�� Demonstrated antiviral efficacyDemonstrated antiviral efficacy

�� Durable treatment effectDurable treatment effect

�� Favorable lipid profileFavorable lipid profile

�� Unique resistance profileUnique resistance profile

�� Once daily 2-pill regimenOnce daily 2-pill regimen


	Introduction
	Clinical Development Program and Clinical Trial Results
	Cardiac Electrophysiology Evaluations
	Characterization of Hyperbilirubinemia
	Characterization of Lipid Profile
	Conclusion

