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’ EDAbstract: A method for reducing elevated plasma LDL and/or triglyceride levels in an HTV-infected patient is disclosed. In this
) method, atazanavir (BMS-232632) can be used to treat HIV infection in patients exhibiting elevated plasma LDL-cholesterol andfor
- triglyceride levels, can be substituted for an offending HIV protease inhibitor used in such therapy, or can be used in combination
" with an HIV protease inhibitor metabolized by cytochrome P450 moncoxygenase.
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USE OF ATAZANAVIR IN HIV THERAPY

REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application Serial

Number 60/316,745 filed August 31, 2001.

TECHNICAL FIELD

This invention relates to methods for reducing certain metabolic side effects
in HIV-infected patients, said side effects possibly resulting from the administration
of one or more HIV protease inhibitors. More particularly, the invention relates to
the substitution of the HIV protease inhibitor, atazanavir, for an HIV protease
inhibitor causing elevated blood LDL and/or triglyceride levels or the combination of

atazanavir with such other HIV protease inhibitor.

BACKGROUND OF THE INVENTION

Combination antiretroviral therapy that includes protease inhibitors represents
a significant advance in the therapy of HIV infection. HIV protease inhibitors may be
combined with HIV inhibitors of other classes, e.g. nucleoside reverse transcriptase
inhibitors or non-nucleoside reverse transcriptase inhibitors, or used with other HIV
protease inhibitors, often also with nucleoside reverse transcriptase inhibitors and/or
non-nucleoside reverse transcriptase inhibitors, in so-called “cocktails”.
Combinations of protease inhibitors have been suggested to combat viral resistance
(see, for example, U.S. 6,100,277). The protease inhibitor, ritonavir, has also been
disclosed as improving the pharmacokinetics of certain other protease inhibitors

when used in combination (see, for example, U.S. 6,037,157).

A number of HIV protease inhibitors are on the market or under clinical
investigation including saquinavir, indinavir, ritonavir, nelfinavir, amprenavir,
atazanavir, tipranavir, and lopinavir. Atazanavir (also referred to as BMS-232632) is
disclosed in U.S. Patents 5,849,911 and 6,166,004. U.S. Patent 6,087,383 discloses
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the crystalline bisulfate salt of atazanavir. Atazanavir is an azapeptide inhibitor
currently in development and undergoing clinical evaluation. It has high potency, a

favorable resistance profile, and bioavailability supportive of once-daily oral dosing.

Administration of HIV therapy containing HIV protease inhibitors has been
found to be accompanied by certain metabolic abnormalities in a significant number
of patients, including an elevation in plasma concentrations of low-density
lipoproteins (LDL) and triglycerides. Elevation in plasma levels of LDL-cholesterol
and triglycerides constitutes a major risk factor for the premature development of
atheroschlerosis and hypertriglyceridemia, and may also contribute to the
development of heart disease and pancreatitis. Individual protease inhibitors differ in
their effects on serum lipid profiles, but in general, the current experience is that, to
date, all such inhibitors have exhibited this metabolic liability. Ritonavir seems to
have the greatest effect, while indinavir, nelfinavir, amprenavir, and saquinavir
appear to have somewhat reduced effects on serum lipid levels. The increased LDL-
cholesterol and triglyceride levels associated with protease inhibitor use are of

growing concern, particularly when regimens containing two or more protease

——inhibitors-are employed:-— — e

The frequency of hyperlipidemia in HIV-infected patients taking protease
inhibitors has been reported to range from 8% to as high as 66% (see
Pharmacotherapy, 1999, 19:281-298).

One suggested solution to the above problem has been to administer
antilipidemic agents to patients having clevated plasma lipid levels resulting from
HIV protease inhibitor therapy. However, the most commonly used antilipidemic
agents, hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, or
statins, are metabolized by the cytochrome P450 isoenzyme system. Thus, at least
with some statins such as simvastatin and lovastatin, antihyperlipidemic efficacy in
HIV-infected patients on protease inhibitor therapy may be compromised at standard

statin doses.
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SUMMARY OF THE INVENTION

In one aspect, there is provided by the present invention a method for
reducing elevated plasma LDL-cholesterol and/or triglyceride levels in an HIV-
infected patient undergoing therapy with one or more HIV protease inhibitors
resulting in such elevated LDL-cholesterol and/or triglyceride levels, comprising
substituting in such therapy an HIV-inhibiting and LDL-cholesterol and/or
triglyceride reducing amount of atazanavir for the offending HIV protease inhibitor.
The reduction in hyperlipidemia is similar to that achieved by use of a statin, but
without the side effects seen with this class of lipid-lowering agents. In another
aspect, there is provided a method for reducing elevated plasma LDL-cholesterol
and/or triglyceride levels in an HIV-infected patient undergoing HIV protease
inhibitor therapy which comprises administering to said patient an effective HIV-
inhibiting amount of atazanavir in combination with an HIV-inhibiting amount of at
least one other HIV protease inhibitor which is metabolized by cytochrome P450
monooxygenase. In yet another aspect, there is provided a method for treating HIV
infection in a patient exhibiting elevated plasma LDL-cholesterol and/or triglyceride
levels comprising administering to said patient an HIV-inhibiting amount of

atazanavir.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based on the unexpected observation that atazanavir,
unlike other HIV protease inhibitors, has no significant effect on plasma LDL-
cholesterol and triglyceride levels when administered in normal HIV-inhibiting

dosages.

In clinical studies carried out on 98 HIV-positive patients who have taken
atazanavir for one year, no increases in plasma LDL-cholesterol or triglycerides were
observed. Thus, atazanavir is particularly useful in the treatment of HIV-positive
patients who have elevated plasma LDL-cholesterol and/or triglyceride levels. It can
be used as monotherapy or as part of a “cocktail” which would include other

antiretroviral drugs such as reverse transcriptase inhibitors, non-nucleoside reverse
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transcriptase inhibitors, and other HIV protease inhibitors. In one aspect, then, the
present invention provides a method for treating HIV infection in a patient exhibiting
elevated plasma LDL-cholesterol and/or triglyceride levels comprising administering

to said patient an HIV-inhibiting amount of atazanavir.

Atazanavir is especially useful in the treatment of HIV-infected patients who
have elevated plasma LDL-cholesterol and/or triglyceride levels resulting from

antiretroviral therapy with an HIV protease inhibitor.

In a Phase II randomized study, the safety and anti-HIV activity of three once
daily doses of atazanavir (200 mg, 400 mg and 500 mg) was compared with 750 mg
of the protease inhibitor, nelfinavir dosed three times daily. Twenty-one patients
received nelfinavir in combination with stavudine and didanosine, while atazanavir
was administered both as monotherapy (for two weeks) and then in combination with
stavudine and didanosine to 78 treatment-naive (no prior anti-HIV therapy) patients
with HIV viral loads >2000 copies per milliliter (¢/mL). Patients in the atazanavir

arms showed at least comparable reductions in viral load compared to the nelfinavir-

- —treated patients, but displayed no changes-in lipid levels, while after four weeks, ——

those in the nelfinavir arm had an increase in total cholesterol, LDL-cholesterol and

triglyceride levels.

In another two-stage, randomized three-arm Phase II study, the antiviral
activity and metabolic effects of atazanavir at two different doses (400 mg or 600
mg) was compared to ritonavir, each in combination with saquinavir over 48 weeks.
The protease inhibitors were administered in combination with two nucleoside
reverse transcriptase inhibitors selected from didanosine, stavudine, lamivudine or
zidovudine. The selection of reverse transcriptase inhibitors (used in combination as
didanosine + stavudine, stavudine + lamivudine, didanosine + zidovudine, or
lamivudine + zidovudine) was based on the patient’s phenotypic sensitivity and the

physician’s choice at the time of administration. The regimens were as follows:

atazanavir 400 mg QD + saquinavir 1200 mg QD + 2 nucleoside reverse transcriptase
inhibitors
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atazanavir 600 mg QD + saquinavir 1200 mg QD + 2 nucleoside reverse transcriptase
inhibitors

ritonavir 400 mg BID + saquinavir 400 mg BID + 2 nucleoside reverse transcriptase
inhibitors

Patients were anti-retroviral-experienced with a treatment history of receiving
a minimum of 24 weeks of a protease inhibitor-containing or non-nucleoside reverse
transcriptase inhibitor-containing combination regimen. Stage 1 was to randomize
approximately 75 subjects to assess the safety and antiviral activity of the regimens.
Following an initial safety assessment of Stage I, an additional 300 patients were
randomized into Stage II to assess the magnitude and duration of reduction of plasma
HIV RNA from baseline through week 48. The two atazanavir groups were
compared to ritonavir in terms of the mean change in total cholesterol from baseline
at week 12. The difference estimates for the pairwise comparisons were —49.1 for the
atazanavir 600 mg -ritonavir pair and —28.7 for the atazanavir 400 mg-ritonavir pair.
Total cholesterol was not elevated on either of the atazanavir groups. The median
changes from baseline at week 12 were —20 mg/dL for atazanavir 600 mg and 5
mg/dL for atazanavir 400 compared to 37 mg/dL for ritonavir. Fractionated
cholesterol data were available at baseline and week 12 on approximately ' of the

patients. LDL-cholesterol was not elevated over baseline on any atazanavir group.

The two atazanavir groups were compared to ritonavir in terms of the mean
change in triglycerides from baseline at week 12. The difference estimates for the
pairwise comparisons were —135.9 for atazanavir 600-ritonavir and —155.2 for
atazanavir 400 mg-ritonavir. The median changes from baseline at week 12 were 5
mg/dL for atazanavir 600 mg and —14 mg/dL for atazanavir 400 mg compared to 102
mg/dL for ritonavir. The two groups showed similar antiviral efficacy through week
12. This study shows that patients with elevated plasma LDL-cholesterol and
triglycerides can be effectively switched to an atazanavir-containing therapy to
maintain viral suppression while reducing LDL-cholesterol and triglyceride levels.

Thus, the method of the present invention provides an effective and safe alternative to
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statin intervention that can result in additional side effect risks and adversely impact

other medications.

Atazanavir can be used alone or in combination with one or more other
pharmaceutically active substances that are active against retroviruses, especially
HIV. Such other substances may be, for example, inhibitors of reverse transcriptase,
e.g. zidovudine, didanosine, stavudine, zalcitabine, or lamivudine, non-nucleoside

reverse transcriptase inhibitors such as efavirenz, or other HIV protease inhibitors.

Atananivir is normally obtained as a weak organic base and is commonly
converted for pharmaceutical formulation into pharmaceutically acceptable acid
addition salts such as those described in U.S. Patent 6,166,004. A most preferred salt
form for pharmaceutical compositions is the bisulfate salt described in U.S. Patent
6,087,383.

In the process of the present invention, one starts with an HIV-infected patient

who has elevated plasma LDL-cholesterol and/or triglyceride levels. In one aspect of

the i : b patient has | < underaoi : ol 1 » -

or more HIV protease inhibitors other than atazanavir and exhibits elevated plasma
LDL-cholesterol and/or triglyceride levels. Such other HIV protease inhibitor(s) may
be given as monotherapy or as part of an antiretroviral therapy which also includes
one or more other antiretroviral drugs such as reverse transcriptase inhibitors or non-
nucleoside reverse transcriptase inhibitors. Such candidates, although they may
exhibit satisfactory viral suppression, may be of increased risk for hyperlipidemia and

premature cardiovascular events.

The term “elevated plasma LDL-cholesterol and triglyceride levels” as used
herein is based on the National Cholesterol Education Program (NCEP) clinical
practice guidelines for the prevention and management of high cholesterol in adults.
In the latest guidelines issued in 2001, plasma levels of >130 mg/dL of LDL-
cholesterol and >150 mg/dL of triglycerides are cc;nsidered elevated or “high”. The
process of the present invention is particularly useful for those patients having

plasma triglyceride levels of >200 mg/dL and for those patients with no risk factors
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or previous cardiovascular events having LDL-cholesterol levels of >160 mg/dL.
The definition of “elevated” LDL-cholesterol and triglyceride levels may, of course,
change in the future as the NCEP continues to evaluate heart attack risk factors. Itis
intended, then, that the term “elevated LDL-cholesterol and triglyceride levels” as

used will be consistent with current NCEP guidelines.

In one of its aspects, the present invention involves discontinuing the
offending (the drug responsible for the elevated plasma LDL-cholesterol and/or
triglyceride levels) HIV protease inhibitor from the above regimen and substituting
therefore an amount of atazanavir which is effective to inhibit HIV and to reduce

plasma LDL-cholesterol and/or triglyceride levels.

The dose of atazanavir to be employed depends on such factors as the body
weight, age and individual condition of the patient to be treated and the mode of
administration. In general dosages of from about 3 mg to approximately 1.6 grams
per person per day, divided into 1 to 3 single doses, are suitable. An especially
preferred dosage for adult patients is 50-800, more preferably 400-600 and most
preferably 400 mg given once daily. -

The pharmaceutical compositions of atazanavir that may be used in the
process of the present invention are those described, for example, in U.S. Patents
6,166,004 and 6,087,383. Suitable forms for oral administration include capsules,

tablets and powders for oral suspension.

Atazanavir has also been found to be an inhibitor of cytochrome P450
monooxygenase and can improve the pharmacokinetics of drugs metabolized by this
enzyme, including particularly other HIV protease inhibitors such as saquinavir,
indinavir, nelfinavir, amprenavir, tipanavir and lopinavir. Thus, it acts in a similar
way to ritonavir described in U.S. Patent 6,037,157 to increase blood levels of the co-
administered HIV protease inhibitor. One notable difference from ritonavir is that
atazanavir is employed in combination therapy with other HIV protease inhibitors at
its normal therapeutic dose level instead of the sub-therapeutic dose levels used with

ritonavir. Because of its potentiating effect on other HIV protease inhibitors which
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are metabolized by cytochrome P450 monooxygenase, use of atazanavir
concomitantly with such other HIV protease inhibitors allows reduced dosages of
such other HIV protease inhibitors to be used while maintaining the same degree of
viral suppression. For example in the Phase II study described above, the dosage of
saquinavir could be adjusted from its recommended dosage of 1200 mg 3 times daily
to 1200 mg once daily when combined with atazanavir. Atazanavir can be used in
combination with other HIV protease inhibitors to reduce LDL-cholesterol and
triglyceride levels in AIDS patients undergoing protease inhibitor therapy while still

maintaining the desired level of viral suppression.

The appropriate dose of the HIV protease inhibitor being combined with
atazanavir can be determined by the following method which was used for the

atazanavir/saquinavir combination:

Atazanavir is a moderate inhibitor of the cytochrome P450 3A enzyme
comparable to nelfinavir and indinavir, with a K; of 2.4 uM. The latter two

compounds increase the exposure of saquinavir (dosed at 1200 mg thrice-daily (TID)

by-392-and 364%, respectively, at steady-state. A multiple-dose pharmacelogy study ——-

was completed to evaluate if a similar increase could be expected for the combination
of atazanavir and saquinavir. This study showed a greater than 3-fold increase in
exposure, due to combination with atazanavir, supporting a 1200 mg once-daily
saquinavir dosing, was equivalent to the currently marketed saquinavir regimen of
1200 mg TID. Using a constant dose of atazanavir the range of saquinavir doses
were studied to target the saquinavir exposure (AUC (area under the curve) and
CMIN (minimum concentration)) similar to those in the literature. Similarly,
appropriate dosing of other HIV protease inhibitors to be used in combination with

atazanavir can be calculated.

In another aspect, then, the present invention provides a method for reducing
plasma LDL-cholesterol and/or triglyceride levels in an HIV-infected patient
undergoing HIV protease inhibitor therapy which comprises administering to said

patient an effective HIV-inhibiting amount of atazanavir in combination with an



10

WO 03/020206 9 PCT/US02/26675

HIV-inhibiting amount of at least one HIV protease inhibitor metabolized by

cytochrome P450 monooxygenase.

The present invention also provides pharmaceutical compositions comprising
an effective HIV-inhibiting amount of atazanavir and an effective HIV-inhibiting
amount of at least one other HIV protease inhibitor which is metabolized by
cytochrome P450 monooxygenase. Compositions in the form of capsules, tablets,
nasal sprays, solutions, powders, granules, emulsions, syrups, suppositories,
liposomes, suspensions, etc. such as those disclosed in U.S. Patent 6,166,004 are

suitable for the present invention.
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CLAIMS

1. Use of atazanavir in the manufacture of a medicament for reducing
elevated plasma LDL and/or triglyceride levels in an HIV-infected patient -
resulting from therapy with one or more HIV protease inhibitors, wherein éaid
medicament is effective when an HIV-inhibiting and LDL and/or triglyceride

reducing amount thereof is substituted for the offending HIV protease inhibitor

used in such therapy.

2. Use of atazanavir and at least one HIV protease inhibitor metabolized by
cytochrome P450 monooxygenase in the manufacture of a medicament for
reducing elevated plasma LDL and/or triglyceride levels in an HIV-infected

patient undergoing HIV protease therapy.

3. Use of Claim 2 wherein atazanavir is effective when administered in
combination with an HIV protease inhibitor selected from saquinavir, indinavir,

amprenavir,nelfinavir, tipanavir or lopinavir.

4. Use of Claim 3 wherein‘atazanavir is effective when administered in

combination with saquinavir.

5. Use of atazanavir in the manufacture of a medicament for treating HIV
infection in a patient exhibiting elevated plasma LDL-cholesterol and/or |

triglyceride levels.

6. A substance or composition for use in a method for reducing elevated
plasma LDL and/or triglyceride levels in an HIV-infected patient resulting from
therapy with one or more HIV protease inhibitors; said substance or composition
comprising atazanavir, and said method comprising substituting an HIV-inhibiting
| and LDL and/or triglyceride reducing amount of said substance or composition for

the offending HIV protease inhibitor used in such 't'ﬁerapy.

"AMENDED SHEET
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7. A substance or composition for use in a method for reducing elevated
plasma LDL and/br triglyceride levels in an HIV-infected patient undergoing HIV
protease therapy, said substance or composition comprising atazanavir and at least
one HIV protease inhibitor metabolized by cytochrome P450 monooxygenase, and
said method comprising administering to said patient an effective HIV-inhiEiting

amount of said substance or composition.

8. A substance or composition for use in a method of treatment of Claim 7
wherein atazanavir is administered in combination with an HIV protease inhibitor

selected from saquinavir, indinavir, amprenavir, nelfinavir, tipanavir or lopinavir.

9. A substance or composition for use in a method of treatment of Claim 8

wherein atazanavir 1s administered in combination with saquinavir.

10. A substance or composition for use in a method for treating HIV infaction
in a patient exhibiting elevated plasma LDL-cholesterol and/or triglyceride levels,
said substance or composition comprising atazanavir, and said method comprising

administering to said patient an HIV-inhibiting amount of said substance or

composition.

11. Use according to any one of claims 1 to 5, substantially as herein described

and tlustrated.

12 A substance or composition for use in a method of treatment according to

o

any one of claim§ 6 to 10, substantially as herein described and iilustrated.
13. A new use of atazanavir and/or an HIV protease inhibitor as defined in any

one of claims 1 to 5, or a substance or composition for a new use in a method of

treatment, substantially as herein described.

AMENDED SHEET
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