ATAZANAVIR EXPANDED ACCESS PROGRAM OVERVIEW 

STUDY DESIGN AND METHODOLOGY:  
This study is an open-label, multicenter, non-comparative early access program (EAP) to provide atazanavir to HIV-infected subjects who have failed antiretroviral therapy and are unable to construct an alternative viable treatment regimen using other available antiretroviral agents, due to prior virologic failure and/or drug intolerance, or who otherwise meet the eligibility requirements in the protocol specified inclusion/exclusion criteria. Subjects will receive atazanavir 400 mg once daily with food, in combination with 2 or more additional antiretroviral agents. Subjects will continue to receive atazanavir until the subject experiences a treatment‑limiting toxicity, voluntarily withdraws, dies, becomes lost to follow-up, the subject or the physician determine that the subject is no longer receiving benefit from atazanavir, or until termination of the study by the sponsor. Resupply of atazanavir is contingent upon receipt of the safety data on the CRFs by PPD, the CRO managing this study for BMS. Safety laboratory testing, as well as surrogate marker analysis (viral load absolute CD4 cell count, and resistance testing) will be the responsibility of the sites.
BACKGROUND AND RATIONALE

At present, there are several marketed protease inhibitors (PIs) available to HIV-infected patients for use in combination with other antiretroviral agents. However, their usefulness is limited by variable potency and variable in vivo drug exposure, mandating frequent dosing, meal restrictions and a high pill burden in the absence of pharmacologic boosting with an agent such as ritonavir. Even when co-administered with ritonavir on a once daily basis, the pill burden may be high (e.g., amprenavir, saquinavir). Moreover, the majority of PIs are poorly tolerated and all have the associated long-term risk of multiple metabolic complications, including hyperlipidemia, insulin resistance and alterations in fat distribution. All of these factors contribute to medication non-adherence which risks the development of antiviral resistance. Alternate protease inhibitors, which ensure adequate potency while offering a simplified dosing schedule, decreased pill burden, improved tolerability and favorable metabolic safety profile are needed. 

Atazanavir is a potent PI that has the potential to differ from other PIs in some of the qualities affecting the “risk” side of the equation.
 It is convenient (administered once daily with food), has a low pill burden, and appears to be well tolerated. In addition, available data suggest that it may confer a significant safety advantage with respect to cardiovascular risk. Data from Phase II atazanavir studies, conducted in antiretroviral-naïve (AI424-007 and AI424-008) and -experienced (AI424-009) patients, as detailed below, have shown that atazanavir, when administered for a minimum duration of 48 weeks, is not associated with elevations in serum triglycerides, total or LDL cholesterol. However, these studies were not specifically designed to address hyperlipidemia as an endpoint. Thus, these findings should be reviewed as preliminary.
Antiviral Characteristics of Atazanavir

Several PIs are currently licensed for use in the US and Europe. All of these agents are peptidomimetics and are subject to cross-resistance.
 Atazanavir is a novel PI, from the class of azapeptide protease inhibitors, that demonstrates significant in vitro activity against laboratory as well as primary HIV-1 isolates (EC50 2 - 5 nM). The antiviral efficacy of atazanavir, as assessed in vitro, is similar or superior to other PIs which are either marketed or in late development. Data on atazanavir resistance are available from in vitro analyses, utilizing laboratory viruses and clinical isolates resistant to the currently marketed PIs.
 To evaluate the genotypic patterns which correlate with atazanavir resistance, a panel of 62 viral isolates exhibiting a wide array of cross-resistance profiles was assayed for sensitivity to atazanavir and results were correlated with genotypic patterns. Despite the presence of a wide variety of amino acid substitutions, there was no obvious mutational pattern predictive of atazanavir resistance, other than a requirement that several mutations be present.  These data suggest that HIV resistance to atazanavir, similar to what has been observed with other available agents of its class, involves multiple pathways and is influenced by the viral genetic background.

Analyses performed on 34 viral isolates obtained from previously antiretroviral-naïve patients, participating in the atazanavir studies AI424-007 and AI424-008, and who were determined to be virologic failures, lend additional information on atazanavir resistance. Of the 34 isolates, only 4 demonstrated phenotypic resistance to atazanavir (EC50 > 2.5‑fold higher than the control strain). Three of the four isolates shared the protease mutations I50V and A71V, suggesting that one/both mutations might possibly contribute to atazanavir resistance. However, subsequent studies employing recombinant viruses containing one or both mutations, showed that these mutants retained sensitivity to atazanavir.  Additional cross-resistance phenotypic analyses conducted on 145 clinical isolates obtained from either the ViroLogic/VIRCO collections or prescreening in the antiretroviral-experienced atazanavir study AI424-009 have demonstrated that sensitivity (( 5-fold change) to atazanavir is maintained in 86 (79%) of 109 isolates resistant to one to three marketed protease inhibitors, although sensitivity to atazanavir clearly decreases as isolates become cross-resistant to multiple PIs (ICAAC 2000, unpublished data).

Results of Phase II Studies

Phase II studies of atazanavir have demonstrated its safety, tolerability and efficacy in both antiretroviral-naïve and experienced patients. In these studies, treatment with atazanavir was associated with a decrease in HIV RNA levels and increase in absolute CD4 cell counts, and was not associated with elevations in serum triglyceride, total or LDL cholesterol concentrations.

AI424-007 was a 4-arm, randomized, dose-blinded, comparative study in which 420 randomized antiretroviral-naïve subjects received one of three dose levels of atazanavir (200 mg, 400 mg, or 500 mg once daily) or nelfinavir (NFV [dose 750 mg TID]) in combination with d4T and ddI. The study was conducted in 2 stages. The 48‑week results from both Stage I and Stage II demonstrated similar antiviral activity for all doses of atazanavir.
,
 Similar efficacy was observed for atazanavir and NFV, when results were assessed by Intent-To-Treat or Completers analysis: 59 - 64% versus 56% and 73 ‑ 76% versus 70% of atazanavir- versus NFV-treated subjects, respectively, achieved an undetectable HIV RNA level (< 400 c/mL) through 48 weeks. The frequency of AEs and SAEs were similar on each therapeutic arm, except diarrhea was more common with NFV. Results from AI424-007 demonstrated that, unlike NFV or other PIs, treatment with atazanavir was not associated with elevations in serum triglycerides, total cholesterol, or LDL cholesterol.  An increase in serum levels of unconjugated bilirubin was the most common laboratory abnormality associated with atazanavir (20% and 29% for the 400 mg versus 500mg dose arm, respectively).

AI424-008 was a 3-arm, randomized, dose-blinded, comparative study in which 467 randomized antiretroviral-naïve subjects received one of two dose levels of atazanavir (400 mg or 600 mg once daily) or NFV 1250 mg BID in combination with d4T and 3TC. By Week 24, the mean decline in HIV RNA levels from baseline were 2.5 log10 for both atazanavir-treated groups and 2.42 log10 for the NFV-treated subjects.  The RNA changes were sustained to Week 48. At Week 48, 64 - 67% of atazanavir‑treated subjects had an HIV RNA level < 400 c/mL, as compared to 53% of NFV recipients. The safety profile of atazanavir in AI424-008 was similar to that shown for AI424-007. Throughout the duration of study, total cholesterol, LDL cholesterol and triglyceride concentrations remained essentially stable in atazanavir-treated subjects regardless of dose level received. By contrast, NFV-treated subjects experienced pronounced increases of > 20% from baseline in these lipid concentrations through the 48 week treatment period.
AI424-009 was a 48 week partially blinded (blinded to atazanavir dose) study comparing two doses of atazanavir (400 or 600 mg once daily) administered in combination with saquinavir (SQV) plus two NRTIs to the regimen ritonavir (RTV) plus SQV and 2 NRTIs in 85 antiretroviral-experienced subjects who had demonstrated prior virologic failure with a PI and/or NNRTI-containing HAART regimen. Both doses of atazanavir, when administered in combination with SQV, demonstrated good antiviral activity as compared to the combination of RTV/SQV. Similar to the findings from AI424-007 and AI424-008, neither atazanavir/SQV regimen was associated with increases from baseline in serum levels of cholesterol or triglyceride. Atazanavir was well tolerated with the most frequent event being hyperbilirubinemia. An elevation in total bilirubin of any grade occurred significantly more frequently with either atazanavir/SQV regimen, as compared to the RTV/SQV regimen (81% - 91% vs. 18% respectively). The rate of Grade 3 ‑ 4 hyperbilirubinemia was also higher for the atazanavir/SQV regimens, as compared to the RTV/SQV regimen (22% - 48% vs. 5%, respectively). The majority of the bilirubin elevations in the atazanavir/SQV regimens were due to an increase in level of unconjugated bilirubin, the mechanism for which has previously been shown to be an inhibition of UDP glucuranosyl transferase.  
Phase III Studies

BMS has begun Phase III studies of atazanavir in both antiretroviral-naive and - experienced subjects.  AI242-034 will assess the safety, tolerability and efficacy of atazanavir versus efavirenz (EFV), each when administered in combination with zidovudine (ZDV) plus 3TC in antiretroviral-naïve patients. Additional studies in a variety of treatment experienced subjects are also underway (AI424-043 and AI424-045) which will further address the role of atazanavir in this patient population. This EAP will be organized around protocol AI424-900, which will have different eligibility criteria and timeline for initiation than these Phase III studies which serve as the registrational studies for atazanavir in the United States and European Union, to prevent as much as possible competition with enrollment.

Recent Results of Phase I Pharmacokinetic and Safety Studies 
Atazanavir Dose Escalation Studies

AI424-040 is a Phase I, open-label, three-way crossover study designed to evaluate the pharmacokinetics (PK) and safety of atazanavir at a variety of doses and incorporated an assessment of the effect of atazanavir on electrocardiograms (QTc and PR interval). Twenty-four healthy human subjects participated in this study. Results from this study show that atazanavir appears to be associated with a dose-related asymptomatic prolongation of PR interval. These increases were most apparent at the 800 mg atazanavir dose. Overall, 58% of subjects developed a PR interval > 200 msec during therapy; however, PR intervals > 250 msec were observed only in the subjects who received the 800 mg dose. The results of AI424-040 also show that atazanavir appears to be associated with dose dependent and concentration dependent asymptomatic increases in the QTc interval. However, in AI424-040, no subject developed a QTc interval > 500 msec and no subject had an increase in QTc interval > 60 msec at any atazanavir dose level. 
Pharmacokinetic Interaction Studies

Studies AI424-055, AI424-057 and AI424-058 are Phase I, safety and PK interaction studies conducted in healthy human volunteers of atazanavir, dosed at 400 mg daily administered in combination with commonly administered agents which have the known potential to alter cardiac conduction. AI424-055 assessed the PK interactions and effects on PR and QTc interval when atazanavir is administered in combination with the calcium channel blocker diltiazem at a dose of 180 mg daily Results of this study show that there is no added effect on QTc interval when atazanavir is administered concomitantly with diltiazem at the aforementioned dose. However, a modest added effect on the PR interval was observed. The PK results from this study showed no effect on atazanavir levels but a 2 to 3-fold increase in the area under the curve (AUC) values of diltiazem and its active metabolite, desacetyl-diltiazem, suggesting the observed PR interval effects were attributable to the latter and that diltiazem should be dose reduced by 50% when administered in combination with atazanavir. 
AI424-057 performed similar PK interaction and EKG analyses as conducted in AI424-055 on subjects who received atazanavir in combination with the beta blocker atenolol dosed at 50 mg daily. In contrast to AI424-055, this study revealed no clinically significant added effects on the PR or QTc intervals, no effect on atazanavir levels and only a modest increase in AUC of atenolol which would not warrant an atenolol dose reduction when atenolol is concomitantly administered with atazanavir. 
AI424-058 evaluated the PK interactions and EKG effects when clarithromycin dosed at 500 mg BID is administered in combination with atazanavir. The results of this study showed no significant added effect on PR interval but a possible added effect on QTc interval. The PK analyses showed no effect on atazanavir levels. However, there was a 94% increase in AUC of clarithromycin levels. Although the increase in AUC of clarithromycin was accompanied by a 70% decrease in AUC of the active metabolite (14-OH clarithromycin), these findings support the following recommendations. Alternatives to clarithromycin should be sought when treating bacterial or mycobacterial (e.g., DMAC) infections for which there are other suitable alternative therapeutic options (e.g., azithromycin for DMAC). When deemed necessary to administer clarithromycin in the setting of concomitant atazanavir use, the clarithromycin dose should be halved. 
In light of the above findings, a subsequent review of cardiovascular events from Phase II/III atazanavir studies, in which approximately 1000 subjects were treated with atazanavir doses ranging from 200 to 600 mg daily for up to 96 weeks, was undertaken.  This review did not identify any apparent atazanavir-related cardiotoxicity. Only modest and asymptomatic effects on QTC and PR intervals were identified. In addition, comparison of the frequency of clinical AEs demonstrates no increase of any cardiovascular event for atazanavir arms relative to the control arms (< 1 - 4%). The significance of these modest alterations in cardiac conduction intervals is being further explored through performance of serial EKGs on antiretroviral-naïve and –experienced subjects enrolled in ongoing Phase III studies of ataza
Based on the above, conduct of baseline and on-study EKGs are not required in this early access program. However, patients with a known history of QTc interval prolongation due to drug or other cause, a history of cardiomyopathy due to any cause as well as patients who require treatment with certain medications, as outlined in Section 5.8.2.1., are excluded from participation in this study. All other potentially eligible subjects should be screened through comprehensive medical history and cardiac examination for the presence of occult cardiac conduction abnormalities or cardiovascular conditions which might increase the risk of conduction-related events. When warranted, a baseline EKG with measurement of PR and QTc intervals should be performed to clarify study eligibility. Performance of on study EKGs is similarly not mandated in this study.  However, an on study EKG should be performed for the presence of any symptoms, signs or interval events suggesting the possibility of a conduction abnormality. Medication lists should be reviewed with the patients at each visit, and medications with a known potential to prolong the QTc interval (e.g., clarithromycin) should be avoided if at all possible. 
PK

5.2.1
Inclusion Criteria

Eligible subjects are those who meet the following criteria: 

1) Demonstrated loss or lack of virologic response to current HAART regimen defined as HIV RNA ( 5,000 c/mL;

2) Absolute CD4 count ( 300 cells/mm3;

3) Subject is unable to construct a viable alternate HAART regimen, employing other available anti-retrovirals agents, due to one/more of the following:

a) Previous virologic failure with that marketed agents,
 

b) Significant hyperlipidemia/triglyceridemia:  Elevated serum triglycerides > 750 mg/l and/or fasting serum cholesterol requiring pharmacologic intervention per NCEP guidelines (Appendix 4),

c) Other toxicity or intolerance, as defined by any of the following:

i) Recurrent nephrolithiasis (( 2 episodes in the past 6 months or ( 3 episodes total),

ii) Hypersensitivity reaction which precludes use of that agent again (e.g., anaphylaxis, angioedema or severe mucocutaneous reaction [Grade 3 or 4]),

iii) Other severe drug-related toxicity, as outlined in Appendix 6.

d) Drug-drug interaction, in which a switch to atazanavir therapy allows the subject to continue a critical therapy.

OR (instead of 1, 2 and 3 above)

4) Subject has severe, refractory hyperlipidemia with other available HAART regimens, due to treatment failure or intolerance of lipid-lowering agents, with definition of hyperlipidemia as follows:

e) triglyceride level > 750 mg/dL,

f) cholesterol level meeting criteria for pharmacologic intervention according to NCEP guidelines.

PLUS

5) ( 16 years of age (or minimum age as determined by local regulatory or as legal requirements dictate);

6) Negative pregnancy test, for women of childbearing potential;

7) Both females of childbearing potential and males must utilize effective barrier contraception;

8) Subjects must provide written informed consent;

9) Baseline laboratory values measured within 2 weeks prior to initiating study drugs as follows:  

a) Serum creatinine < 1.5 times the upper limit of normal,

b) Liver enzymes (AST, ALT) < 5 times the upper limit of normal,

c) Total serum bilirubin < 1.5 times the upper limit of normal.

10) Subjects with prior therapeutic experience with atazanavir while on any other clinical study may be included in this study if they were 

a) not a virologic failure, 

b) not discontinued for any adverse event, and 

c) were terminated from that study due to strictly administrative reasons or overall study closure. However, these subjects must meet all other inclusion/exclusion criteria.

11) Subjects who are receiving investigational antiretroviral agents through other Expanded Access Programs will be allowed to participate following discussion and approval by the PPD Medical Monitor.

Women of Child Bearing Potential (WOCBP) must have a negative serum or urine pregnancy test (minimum sensitivity 25 IU/L or equivalent units of HCG) within 72 hours prior to start of study medication.

WOCBP include any female who has experienced menarche and who has not undergone successful surgical sterilization (hysterectomy, bilateral tubal ligation or bilateral oophorectomy) or is not postmenopausal [defined as amenorrhea ( 12 consecutive months; or women on hormone replacement therapy (HRT) with documented serum follicle stimulating hormone (FSH) level ( 35 mIU/mL. Even women who are using oral, implanted or, injectable contraceptive hormones or mechanical products such as an intrauterine device or barrier methods (diaphragm, condoms, spermicides) to prevent pregnancy or practicing abstinence or where partner is sterile (e.g., vasectomy), should be considered to be of child bearing potential.

HIV infection itself will NOT be considered a life-threatening condition which warrants exception to the above policy. If a subject is pregnant, she MUST discontinue all study drugs immediately and must be withdrawn from the study.

5.2.2
Exclusion Criteria

10) Women who are pregnant or breast feeding.

11) Subjects with liver function tests ( five times the upper limit of normal, (ALT, AST).

12) Active alcohol or substance abuse sufficient, in the Investigator’s opinion, to prevent adequate compliance with study therapy or to increase the risk of developing pancreatitis or chemical hepatitis.

13) Concomitant use of ritonavir, lopinavir/ritonavir, indinavir, or any other contraindicated medications as outlined in Section 5.6..

14) Presence of cardiomyopathy (due to any cause) or any significant cardiovascular disease, such as unstable ischemic heart disease.

15) Known history of prolonged QTc interval (e.g., drug induced, congenital, other cause).

16) At least one of the following:

a) Heart rate < 40 bpm,
 

b) Clinical symptoms potentially related to heart block (e.g., unexplained dizziness, syncope, palpitations). Patients should undergo clinical and EKG evaluations for cardiac causes. If a non-cardiac cause is found, discuss with the PPD medical monitor regarding study eligibility. 

c) Pause length > 3 seconds seen on EKG,

d) QTc Interval > 450 msec for males or > 470 msec for females, seen on EKG,

e) Second or Third Degree Heart Block seen on EKG.

17) Prior therapeutic experience with atazanavir.

18) Any other clinical conditions or prior therapy that, in the opinion of the investigator, would make the subject unsuitable for study, or unable to comply with the dosing requirements.

� Subjects must be able to use atazanavir as part of a regimen which includes 2 agents not included in the current failing regimen.


� If isolated occurrence, and clinical and EKG evaluation is unrevealing, suggest discussion with PPD medical monitor regarding eligibility.





�	Terry B. BMS-232632:CGP 73547:  A novel HIV-1 Protease Inhibitor. Abstract of study report, (1998). BMS Report No. 910068964.


� Rose RE, Gong Y-F, Greytok JA, Bechtold CM, Terry BJ, Robinson BS, Alam M, Colonno RJ, and Lin P-F. Human immunodeficiency virus type 1 viral background plays a major role in development of resistance to protease inhibitors. Proc. Natl. Acad. Sci. USA-93 1996; 1648-1653.


� Colonno RJ, Hertogs K., Larder BA, Limali K, Heilek-Snyder G, Parkin N. BMS�232632 sensitivity panel of HIV-1 clinical isolates resistant to one of more approved protease inhibitors. Anitretroviral Ther. 2000; S (Sull 13):7.


� Schnittman, S, Kelleher T. Week 48 Interim Report on Protocol AI424-007 Stage I, Evaluation of the Safety and Antiviral Efficacy of a Novel HIV-1 Protease Inhibitor, BMS-232632, Alone and in Combination with D4T and DDI as Compared to a Reference Combination Regimen (2000). BMS Report No. 920009249. 


� Schnittman, S, Kelleher T. Week 24 Interim Report on PRotocol AI424-007 Stage II, Evaluation of the Safety and Antiviral Efficacy of a Novel HIV-1 Protease Inhibitor, BMS-232632, Alone and in Combination with D4T and DDI as Compared to a Reference Combination Regimen (2000). BMS Report No. 920009249.


�	Schnittman, S, Kelleher T. Week 24 Interim Report on Protocol AI424-007 Stage II, Evaluation of the Safety and Antiviral Efficacy of a Novel HIV-1 Protease Inhibitor, BMS-232632, Alone and in Combination with D4T and DDI as Compared to a Reference Combination Regimen (2000). BMS Report No. 920009249.





