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USE OF ATAZANAVIR IN HIV THERAPY

REFFRENCE TO RELATED APPLICATIONS

"This application claims the benefit of U.S. Provisional Application Sarial
Number 60/316,745 filed August 31, 2001.

TECHNICAL FIELD

This invention relates to methods for reducing certain metabolic side effects
of one or more HIV protease inhibitors. More perticularly, the invention relates to
the substitution of the HIV proteass inhibitor, atazanavir, for an HIV protease
inhibitor canging elevatad blood LDL and/or triglyceride levels or the combination of

BACKGROUND OF THE INVENTION

a significant advance in the therapy of HIV infection. HIV protease inhibitors may be
combined witk HIV inhibitors of other classes, c.g. ancleoside reverse transcriptase
inhibitors or non-nucleoside reverse transcriptase inhibitors, or used with other HTV
protease inhibitors, often also with nucleoside reverse tranacriptase inhibitors and/or
non-nucleoside reverse transcriptass inhibitors, in so-called “cocktails”.
Combinations of protease inhibitors have been suggested to combat viral resistance
(sce, 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 mmber of HIV protease inhibitors are on the market or under clinjcal
- Iu I.-imm - l'l l. -'-l |’ ]E .. -'
atazanavir, tipranavir, and lopinavir. Atazanavir (also refirred to as BMS-232632) is
disclosed in U.S. Patents 5,849,911 and 6,166,004. U.S. Patent 6,087,383 discloges
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the crystalline bisulfirte salt of stazanavir. Atazanavir is an azapeptide inhibitor
currently in development and undergoing clinical evaluation. It has high potency, a
farvorable registance profile, and biogvailability supportive of once-daily oral doging.

Administration of HIV therapy containing HIV protease inhibitors has been
found to be accompanied by certain metabolic abnormalities in a significant mumber
of patients, including an elevation in plasma concentrations of Jow-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 hypertriglyceridemis, and may also contribute to the
development of heart disease and pancrestitis. Individual protease inhibitars differ in
their effects om serum lipid profiles, but in genaral, the current experience is that, to
date, all such inhibitors have exhibited this metabolic liability. Ritonavir seems to
have the greatest effect, while indinavir, nelfmavir, amprenavir, and saquinavir
appear to have somewhat reduced effects on serum lipid levels. The increased LDL-
growing concern, particylerly when regimens containing two or more proteage
inhibitors are employed.

The frequancy 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 agems to patients having elevated plasma lipid levels resulting from
HIV proteass inhibitor therapy. Howover, the most commanly used antilipidemic
agents, hydroxymetirylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, or
stating, ave motabolized 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 stendard
statin doses.
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SUMMARY OF THE INVENTION

In one dspeot, there is provided by the present invention a method for
reducing elevated plasma LDL-cholesterol and/or triglycaride levels in an HIV-
infected patient undergoing therapy with one or more HIV protease inhibitors
resulting in such elevated LDL-cholesterol and/or triglyceride lavels, comprising
substituting in such therepy sn HIV-inhibiting and LDL~cholesterol and/or
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 proteass
inhibitor therapy which comprises administering to said patient an effective HIV-
inhibiting amount of atezenavir in combination with an HIV-inhihiting emount of st
least one other HIV protease inhibitor which is metabolized by cytochrome P450
monooxygenase. In yet another aspect, there is provided a msthod for treating HIV
infection in & patient exhibiting elevated plasma LDL-cholestarol and/or triglyceride
levels comprising administering to said patient sn HIV-inhibiting amount of
stazanavir.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based on the unexpected observation that stazenavir,
unliks 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 perticularly useful in the treatment of HIV-positive
patients who have elevated plasma LD.~cholesterol and/or triglycerides lovels. It can
be used as monotherapy or as part of a “cocktril™ which would include other
antiretroviral drugs such as reverse transcriptase inhibitors, non-mucleoside reverse
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tranacriptase inhibitors, and other HIV protease inhibitors. In one aspect, then, the
present invention provides a method for treating HIV infection in a patient exhibiting
clevated plasma LDI-cholesterol and/or triglyceride levels comprising administering
1o said patient an HIV-inhibiting amount of atazanavir.

Atezanavir is especially useful in the treatment of HIV-infected patients who
have elevated plasma LD -cholesterol and/or triglyceride levels resulting from
entiretroviral therapy with an HIV protease iphibitor.

In a Phase Il randomized study, the sefety 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 proteese inhibitor, nelfinavir dosed three times daily, Twenty-one paticats
received nelfinavir in combination with stavudine and didsnosine, while stezsnavir
was administered both as monotherupy (for two woeks) and then in combination with
stavudine and didanogine to 78 treatment-naive (no prior anti-HIV therapy) patients
with HIV viral loads >2000 copies per milliliter (c/mL). Patients in the atazanavir
arms showed at least comparable reductions in viral load compered to the nelfinavir-
treated patients, but displayed no changes in Iipid 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 1T study, the antiviral
activity and metebolic effects of atazanxvir at two different doses (400 mg or 600
mg) was compared to ritonsvir, each in combination with saquinavir over 48 weeks.
The protease inhibitors were administered in combinetion with two nucleoside
reverse transcriptase inhibitors selected from didanosine, stavudine, lamivudine or
zidovudine. The selection of reverse transcriptase inhibitors (used in combination as
didenosine + stavudins, stavudine + lamivudine, didanosine + zidovudine, or
Iamivudine + zidovudine) was based on the patient’s phenotypic sensitivity and the
physicien’s choice at the time of administretion. The regimens were a3 follows:

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

e A
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etazzmavir 600 mg QD + saquinavir 1200 mg QD + 2 mucleoside roverse transcriptase

ritonavir 400 mg BID + saquinavir 400 mg BID + 2 nucleosids revarse transcriptass
inhibitors

Patients were anti-retroviral-experienced with a tregtment history of receiving
a minimuom of 24 weeky of a protease inhibitor-containing or non-nucleoside reverse
transcriptase inhibitor-containing combination regimem. Stage 1 was to randomize
approximately 75 subjects to assess the safety and antiviral activity of the regimens.
Following an initiel safety assegsment of Stage I, an additional 300 patients were
randomized into Stage I to assess the magnitnde and duration of reduction of plasma
HIV RNA from baselins through week 48. Ths two atazanavir groups were
compared to ritonavir in terms of the meen change in total cholesterol from baseline
at week 12. The difference estimates for the pairwise comparisons were —49.1 for the
atazanavir 600 mg -ritonsvir pair and —28:7 for-the atezanavir 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 etazanavir 400 compared to 37 mg/dL for ritonavir. Fractionated
cholesterc] date were available at baseline and week 12 on approximately % of the
patients. LDI~cholesterol was not elevated over baseline an any atazanavir group.

The two atazanavir groups were compared to ritonavir in terms of the mean
change in triglycerides from baseline at woek 12. The difference estimates for the
pairwise comparisons were —135.9 for atezanavir 600-ritomavir and —155.2 for
atazemavir 460 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 similer antiviral efficacy through week .
12. This study showa that patients with elevated plesma LDL~cholesterol and
triglycerides can be effectively switched to an atazanavir-conteining therapy to
Thns, the method of the present invention provides an effective and safes alternative to
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siatin intervention that can result in additional side effiect risks and adversely impact
other medications.

Atazanavir can be used alone or in combinstion with one or more other
pharmaceutically active substances that are active against retrovirses, especially
HIV. Such other substances may be, for example, inhibitors of reverse transcripiase,
e.g. zidovadine, didanosine, stavudine, zalcitabine, or lamivudine, non-aucleoside
roverse transcriptase inhibitors such as efavirenz, or other HIV protease inhibitors.

Atananivir is normally obtained es & weak organic base and is commonly
addition salts such as those described in U.S. Patent 6,166,004. A most prefexred 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 bas elevated plasma LDL~cholesterol end/or triglyceride levels. In one aspect of
the invention, such patient has been or is undergoing antiretroviral therapy with one
or more HIV protease inhibitors other then ainzanavir and exhibits elevated plasma
LDL-cholesterol and/or triglyceride levels. Such other HIV protease inhibitor(s) may
be given a8 monotherapy or as part of an antiretroviral therapy which also includes
one or moro other antiretroviral drugs such as reverse transcriptase inhibitors or non-
exhibit satisfactory viral suppression, may be of increased risk for hyperlipidemia and
premature cardiovesculsr events.

The term “slevated plasma LDL~cholesteral 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 considered elevated or “high™. The
process of the present invention is perticalarly vseful for those patients having
plastua triglycerida levels of >200 mg/dL and for those patients with no risk factors

X
'aN
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or previons cardiovascular events having LDL-cholesterol lovels of >160 mg/dL.
The definition of “elevated™ LDL-cholestarl and triglyceride levels may, of course,
change in the fiture as the NCEP contimes to cvahuate heart sttack risk factors, It is
intended, then, thet the term “elovated LDL~cholesterol and triglyceride levels” as
used will be congistent with current NCEP guidebines.

In one of its aspects, the present invention involves discontimying the
offending (the drug responsihle for the elevated plasma LDL~cholesterol and/or
triglyceride levels) HIV protease inhibitor from the above regimen and substituting
therefore an amount of atazenavir which is effective to inhibit HIV and to reduce
plasma LDL~cholestero] and/or triglyceride levels.

The dose of atazenavir to be employed depends on such factors as the body
weight, age and individus) condition of the patiant to be treated and the mode of
administration. In gemeral 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 petients 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
poemofﬁe-mmiuvmﬁmmtbnndmfbad,ﬁuumple,inus.m
6,166,004 and 6,087,383. Suitable forms for aral administration inchude capsnles,
tablets and powxlers for oral suspension.

Atazanavir has also been found to be an inhibitor of cytochrome P450
monooxygenase end can improve the pharmacokinetics of drugs metabolized by this
enzymse, including particularly other HIV protease inhibitors such as saquinavir,
indinavir, nelfinavir, amprenavis, tipansvir and lopinavis, Thus, it acts in 8 similar o
way to rtopavir desctibed 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
atezanavir is employed in combinstion therapy with other HIV protease inhibitors at
its normal therepeutic dose Ievel instead of the sub-therapentic dose lovels used with
ritonavir, Because of its potentisting effect an 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
saquinevir could be adjusted from its recommended dosage of 1200 mg 3 times daily
10 1200 mg once daily when combined with atazanavir, Atazanavir can be used in
combination with other HIV protease inhibitors to reduce LDL.~cholestero] and
triglycerids levals in AIDS patients undergoing protease inhibitor therepy while still
maintaining the desired level of viral suppression.

The appropriate dose of the HIV protease inhibitor being combined with
stazanavir can be determined by the following method which was used for the
atezanavir/saquinavir combination:

Ataranavir is a moderate inhibitor of the cytochrome P450 3A enzyme
comperable to nelfinavir end indinavir, with a K; of 2.4 uM. The latter two
compounds increase the exposure of sequinavir (dosed at 1200 mg thrice-daily (TID)
by 392 end 364%, respectively, at steady-state. A multiple-dose pharmacology study
was complsted to evaluate if & similer 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 saquinevir regimen of
1200 mg TID. Uﬂingleonmdoséofmm:virthemgeofnglﬁnwirdom
were studied to target the saquinavir exposure (AUC (area under the curve) amd
CMIN (minimum concenirstion)) similar to thoss in the literature, Similarly,
sppropriate dosing of other HIV protease inhibitors to be used in combination with
atezangvir can be calculated

In another aspoct, then, the prosent invention provides a method for redncing
plasma LDL~cholesterol and/or triglyceride levels in an HIV-infected patient
undergoing HIV protease inhibitor therapy which comprises administering to said
petient an effective HIV-inbibiting amount of atazanavir in combination with an

A PN
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HIV-inhibiting amount of at least one HIV protease inhibitor metabolized by
cytochrome P450 monooxygensse.

5 an effective HIV-inhibiting amount of atezanavir end an effective HIV-inhibiting
amount of at least ane other HIV proteass inhibitor which is metabolized by
cytochrome P450 moaooxygenase, Compositions in the form of capsules, tablets,
nagal sprays, solutions, powders, granules, emulsions, syrups, suppositories,
liposomes, suspensions, etc. such as those disclosed in U.S. Patent 6,166,004 are

10  suitable for the present invention.

-
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What is claimed is:

1. 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, comprising substituting an HIV-inhibiting and L.DL. and/or triglyceride
reducing amonnt of stazenavir for the offending HIV protease inhibitor used in such
therapy.

2, A method for reducing elevated plasma LDI, and/or triglyceride levels in an
HiV-infected patient undergoing HIV proteage therapy which comprises
administering to said patient an effective HIV-inhibiting amount of atazenavir in
combination with an HIV-inhibiting amount of at least one HIV protease inhibitor
metabolized by cyochrome P450 monooxygenase.

3 The method of Claim 2 wherein atazanavir is administered in contbination
with an HIV protease inhibitor selected from saguinavir, indinavir, amprenavir,
nelfinavir, tipanavir or lopineavir.

4, The msthod of Claim 3 wherein atazanavir is administered in combination
5. A method for treating HIV infection in a patient exhibiting elevated plasma

LDL-eholutmnlandlmMglycmdolevelseommmgadmnuﬁmngbmdpmm
an HIV-inhibiting emount of atazanavir,

a
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USO DE ATAZANAVIR EN TERAPIA DE VIH

REFERENCIA A SOLICITUDES RELACIONADAS

Esta solicitud reivindica el beneficio del Nimero de Serie de Solicitud Provisional

US namero 60/316,745 entregada el 31 de Agosto de 2001.

CAMPO TECNICO

Esta invencién se relaciona con métodos para reducir ciertos efectos metabdlicos
colaterales en los pacientes infectados con VIH, dichos efectos colaterales
posiblemente como resultado de la administracién de uno o mas inhibidores de
proteasa. Mas en particular la invencién se relaciona a la sustitucion del inhibidor
de proteasa VIH, atazanavir, por un inhibidor de proteasa VIH que ocasiona
niveles elevados en la sangre de LDL y/o triglicéridos o la combinacién de

atazanavir con tales otros inhibidores de proteasa VIH.

FUNDAMENTO DE LA INVENCION

La terapia de combinaciébn antimetroviral que incluye inhibidores de proteasa
representa in avance significativo en la terapia de la infeccién del VIH. Los
inhibidores de proteasa VIH pueden ser combinados con inhibidores del VIH de
otras clases, por ejemplo inhibidores de transcriptaza reversa nucledsida o
inhibidores de transcriptaza reversa no nucledsida, o usados con otros inhibidores
de proteasa VIH, a veces también con inhibidores de la transcriptaza reversa
nucletsida y/o inhibidores de transcriptaza reversa no nuclebsida, en los

denominados “cOcteles”.
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Se ha sugerido la combinacién de inhibidores de proteasa para combatir la
resistencia viral (ver por ejemplo U.S. 6.100.277). EIl inhibidor de proteasa
ritonavir también ha sido divuigado como que mejora la farmacocinética de ciertos
otros inhibidores de proteasa cuando se usan en combinacién (ver por ejemplo

U.S. 6.037.157).

Un ndmero de inhibidores de proteasa VIH se encuentran en el mercado o bajo
investigacién clinica incluyendo al saquinavir, indinavir, ritonavir, nelfinavir,
amprenavir, atazanavir, fipranivir y lopanivir. El atazanavir (también denominado
BMS-232632) se divuiga en las patentes U.S. No 5.5084.911 y 6.166.004. La
patente U.S. 6.087.383 divulga la sal cristalina de bisulfato de atazanavir. El
atazanavir es un inhibidor azapeptidico actualmente en desarrollo y sometido a
evaluacion clinica. Tiene elevada potencia, un perfil de resistencia favorable y una

dosis diaria proporciona apoyo de biodisponibilidad.

Se ha encontrado que la administracién de la terapia del VIH que contiene
inhibidores de proteasa VIH esta acompafiada de ciertas anomalidades
metabdlicas en un nimero significativo de pacientes, incluyendo una elevacién en
la concentracién de lipoproteinas de baja densidad (LDL) y triglicéridos en el
plasma. La elevacion de los niveles de colesterol-LDL y triglicéridos en el plasma
constituye un gran chhor de riesgo para el desarrollo prematuro de aterosclerosis
e hipertrigliceridemia, y también puede contribuir al desarrollo de enfermedades
del corazén y pancreatitis. Cada inhibidor de proteasa difiere en sus efectos sobre
los perfiles de lipidos en el suero, pero en general la experiencia presente es que,
a la fecha, todos los inhibidores de este tipo han presentado éste riesgo-
metabdlico. Parece ser que el ritonavir es el del mayor efecto, mientras que el

indinavir, nelfinavir, amprenavir y saquinavir parecen tener efectos algo reducidos
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sobre los niveles de lipidos en el suero. Los niveles aumentados de colesterol-
LDL y triglicéridos asociados con el uso de inhibidores de proteasa son de un
interés creciente, particularmente cuado se emplean regimenes que contienen dos

o mas inhibidores de proteasa.

La frecuencia de hiperlipidemia en pacientes infectados de VIH que toman
inhibidores de proteasa ha sido reportada como que varia en un rango desde 8%

hasta tan alto como 668% (ver Farmacoterapia, 1999, 18:281-298)

Una solucidon sugerida al problema anterior ha sido la de administrar agentes
antilipidémicos a los pacientes con niveles elevados de lipidos en el plasma
resultantes de la terapia con inhibidores de proteasa VIH. Sin embargo los
agentes antilipidémicos mas cominmente usados, los inhibidores de la coenzima-
hidroximetilglutaril A (HMG-CoA) reductasa, o estatinas, son metabolizados por el
sistema de la isoenzima citocromo P450. Por lo tanto, al menos con aigunas
estatinas tales como la simvastatina y la lovastatina, la eficacia antihiperlipidémica
en los pacientes afeciados con VIH que se encuentran en terapia de inhibidores

de proteasa puede verse en riesgo con dosis estandar de estatina.
RESUMEN DE LA INVENCION

En un aspecto la presente invencidn proporciona un método para reducir los
niveles elevados de colesterol-LDL y/o triglicéridos en el plasma en un paciente
infectado con VIH sometido a terapia con uno 0 més inhibidores de proteasa VIH
que resulta en tales niveles elevados de colesterol-LDL y/o triglicéridos, que
comprende sustituir en tal terapia una cantidad de atazanavir inhibidora del VIH y

reductora del colesterol-LDL y/o los triglicéridos por el inhibidor de proteasa VIH
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agresivo. La reduccién de la hiperipidemia es similar a la lograda por el uso de
una estatina, pero sin los efectos colaterales que se ven con el uso esta clase de
agentes reductores de lipidos. En otro especto se proporciona un método para
reducir los niveles elevados de colesterol-LDL y/o triglicéridos en el plasma en un
paciente infectado con VIH sometido a una terapia de inhibidor de proteasa VIH el
cual comprende administrar a dicho paciente una cantidad eficaz inhibidora de VIH
de atazanavir en combinacion con una cantidad inhibidora de VIH de al menos
otro inhibidor de proteasa VIH el cual es metabolizado por la citocromo P450
monooxigenasa. En aun otro aspecto se proporciona un método para el
tratamiento de la infeccién de VIH en un paciente que exhibe niveles elevados de
colesterol-LDL y/o triglicéridos en el plasma que comprende administrar a dicho

paciente una cantidad de atazanavir inhibidora del VIH.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencién se basa en una observacion inesperada que el atazanavir,
contrario a otros inhibidores de proteasa VIH, no tiene un efecto significativo sobre
los niveles de Colesterol-LDL y/o triglicéridos en el plasma cuando se administra

en dosis inhibidoras normales.

En estudios clinicos lievados a acabo en 98 los pacientes VIH positivo que hablan
tomado atazanavir por un afio, no se observaron incrementos en e! colesterol-LDL
o los triglicéridos en el plasma. Por lo tanto el atazanavir es particularmente (itil en
el tratamiento de pacientes VIH positivos que tienen niveles elevados de
colesterol-LDL y/o triglicéridos en el plasma. Se puede usar como monoterapia o
como parte de un “coctel® el cual incluirla otras drogas antirretrovirales tales como

inhibidores de transcriptaza reversa, inhibidores de transcriptaza reversa no
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nucleésida y otros inhibidores de proteasa VIH. Entonces en un aspecto, la
presents invencidén proporciona un método para tratar la infecciéon del VIH en un
paciente que exhibe niveles elevados de colesterol-LDL y/o triglicéridos en el
plasma que comprende administrar a dicho paciente una cantidad de atazanavir

inhibidora del VIH.

El atazanavir es especialmente Util en el tratamiento de pacientes infectados con
VIH que tienen niveles elevados de colesterol-LDL y/o triglicéridos en el plasma

resultantes de una terapia antirretroviral con un inhibidor de proteasa VIH.

En un estudio aleatorio de Fase |l se compané la seguridad y la actividad anti-VIH
de tres dosis, una vez por dia, de atazanavir (200 mg, 400 mg y 500 mg) con 750
mg del inhibidor de proteasa nelfinavir, dosificado tres veces al dla. Veintilin
pacientes recibieron nelfinavir en combinacién con stavudine y didanosine,
mientras que el atazanavir fue administrado tanto como monoterapia (por dos
semanas) y luego en combinaciéon con stavudine y didanosine a 78 pacientes sin
tratamiento previo (sin terapia de VIH previa) con cargas virales de VIH de > 2000
copias por mililitro (¢/ml). Los pacientes en los brazos de atazanavir mostraron al
menos reducciones comparables en la carga viral en comparacién con los
pacientes tratados con nelfinavir, pero no mostraron cambios en los niveles de
lipidos mientras que tras cuatro semanas aquellos en el brazo de nelfinavir tenian

un incremento en los niveles de colesterol total, colesterol-LDL y triglicéridos.

En otro estudio aleatorio de Fase Il de tres brazos y de dos etapas se compararon
la actividad antiviral y los efectos metabdlicos del atazanavir a dos dosis diferentes
(400 mg o 600 mg) con las del ritonavir, cada uno en combinacién con saquinavir

durante 48 semanas. Los inhibidores de proteasa fueron administrados en
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combinacibn con dos inhibidores de transcriptaza reversa nucledsida
seleccionados de didanosina, stavudina, lamivudina o zidovudina. La seleccion de
los inhibidores de transcriptaza reversa (usados en combinacién como didanosina
+ stavudina, stavudina + lamivudina, didanosina + zidovudina o lamivudina +
zidovudina) se basd en la sensibilidad fenotipica del paciente y el criterio del
médico al momento de la administracién. Los regimenes fueron de la siguiente

forma:

atazanavir 400 mg QD + saquinavir 1200 mg QD + 2 inhibidores de transcriptaza

reversa nucledsida.

atazanavir 600 mg QD + saquinavir 1200 mg QD + 2 inhibidores de transcriptaza

reversa nucledsida.

atazanavir 400 mg QD + saquinavir 400 mg QD + 2 inhibidores de transcriptaza

reversa nucledsida.

Los pacientes tenlan experiencia de tratamiento antirretroviral con un historial de
haber recibido por un minimo de 24 semanas un régimen que contenia un
inhibidor de proteasa o un inhibidor de transcriptaza reversa no nucledsida. La
Etapa 1 fue aleatorizar aproximadamente 75 sujetos para evaluar la seguridad y la
actividad antiviral de los regimenes. Siguiendo una evaluacion de seguridad inicial
de la Etapa |, se distribuyeron Aleatoriamente otros 300 pacientes adicionales en
la Etapa |l para evaluar la magnitud y la duracién de la reduccién del RNA VIH en
el plasma desde la linea base hasta la semana 48. Se compararon los dos grupos
de atazanavir con el ritonavir en términos del cambio promedio en el colesterol

total desde la linea base en la semana 12. Los estimados de la diferencia para las

X
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comparaciones en parejas fueron — 49.1 para la pareja atazanavir 600 mg-ritonavir
y — 28.7 para la pareja atazanavir 400 mg-ritonavir. El colesterol total no fue
elevado en ninguno de los grupos con atazanavir. Los cambios en la mediana
desde la linea base en la semana 12 fueron ~ 20 mg/dL para el atazanavir 600 mg
y 5 mg/dL para el atazanavir 400 mg comparados con 37 mg/dL para el ritonavir.
Los datos fraccionados del colesterol estuvieron disponibles en la linea base y en
la semana 12 en aproximadamente % de los pacientes. El colesterol-LDL no se

elevd por encima de la Iinea base en ningdn grupo de atazanavir.

Los dos grupos de atazanavir fueron comparados con el ritonavir en téminos del
cambio promedio en los triglicéridoes desde la linea base en la semana 12. Los
estimados de la diferencia para las comparaciones en parejas fueron — 135.9 para
atazanavir 800-ritonavir y — 155.2 para atazanavir 400-ritonavir. Los cambios en |la
mediana desde la linea base en la semana 12 fueron - 5 mg/dL. para atazanavir
600 mg y - 14 mg/dL para atazanavir 400 comparados con 102 mg/dL para el
ritonavir. Los dos grupos mostraron una eficacia antiviral similar a través de la
semana 12. Este estudio muestra que los pacientes con niveles elevados de
colesterol-LDL y triglicéridos en el plasma pueden ser cambiados efectivamente a
una terapia que contiene atazanavir para mantener la supresion viral mientras se
reducen los niveles de colesterol-LDL y triglicéridos. Por lo tanto, el método de la
presente invencién proporciona una alternativa efectiva y segura a la intervencion
con estatina que puede resultar en riesgos adicionales de efectos colaterales e

impactar de forma adversa otras medicaciones.

El atazanavir puede ser empleado solo o en combinacién con una o més de otras
sustancias fammaceuticamente activas que son activas contra retrovirus,

especialmente el VIH. Tales otras sustancias pueden ser, por ejemplo, inhibidores



de la transcriptaza reversa como zidovudina, didanosina, stavudina, zalcitabina o
lamivudina, inhibidores de la transcriptaza reversa no nucleésida como el

efavirenz, u otros inhibidores de la proteasa ViH.

El atazanavir normaimente se obtiene como una basa organica débil y es
cominmente convertida para formulacién farmacéutica en sales de adicién &cida
farmacéuticamente aceptables tales como aquellas descritas en la patente U.S.
6.166.004. Una forma muy preferida de sal para composiciones farmacéuticas es

la sal de bisulfato descrita en la patente U.S. 6.087.383.

En el proceso de la presente invencién, uno comienza con un paciente infectado
de VIH que tiene niveles elevados de colesterol-LDL y triglicéridos en el plasma.
En un aspecto de la invencion, tal paciente ha sido o est& siendo sometido a una
terapia antiretroviral con uno o mas inhibidores de proteasa VIH diferentes al
atazanavir y exhibe niveles elevados de colesterol-LDL y/o triglicéridos en el
plasma. Tales otros inhibidores de proteasa VIH pueden ser dados como
monoterapia o como parte de una terapia antirretroviral [a cual también incluye una
0 mas de ofras drogas antirretrovirales tales como inhibidores de transcriptaza
reversa o inhibidores de transcriptaza reversa no nucleésida. Tales candidatos,
aunque pueden exhibir supresién viral satisfactoria, pueden ser de riesgo

aumentado para hiperlipidemia y eventos cardiovasculares prematuros.

El término “niveles elevados de colesterol-LDL vy triglicéridos en el plasma® como
se usa aquf esta basado en los lineamientos de la practica clinica del Programa
Nacional de Educacién del Colesterol (NCEP, por sus siglas en inglés) para la

prevencion y el manejo del colesterol en adultos. En la ditima edicién de los
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lineamientos del 2001, los niveles de colesterol-LDL > 130 mg/dL y de triglicéridos
> 150 mg/dL en el plasma se consideran elevados o “altos”. El proceso de la
presente invencién es particularmente Gtil para aquellos pacientes que tienen
niveles de triglicéridos > 200 mg/dL en el plasma y para aquellos pacientes sin
factores de riesgo o eventos cardiovasculares previos que tienen niveles de
colesterol-LDL > 160 mg/dL. La definicién de niveles "elevados” de colesterol-LDL
y triglicéridos puede, por supuesto, cambiar en el futuro a medida que la NCEP
continia evaluando factores de riesgo de ataques cardiacos. Se intenta,
entonces, que el témino “niveles elevados de colesterol-LDL y triglicéridos” se

emplee en consistencia con los lineamientos actuales de la NCEP.

En uno de sus aspectos, la presente invencion involucra descontinuar el inhibidor
de proteasa VIH agresivo (la droga responsable de los niveles elevados de
colesterol-LDL y triglicéridos en el plasma) del régimen antes mencionado y por lo
tanto sustituyendo una cantidad de atazanavir la cual es efectiva para inhibir el

ViH y en reducir los niveles de colesterol-LDL y/o triglicéridos en el plasma.

La dosis a usar de atazanavir depende de factores tales como el peso corporal, la
edad y la condicion individual del paciente a ser tratado y del modo de
administracién. En general las dosis de entre 3 mg a aproximadamente 1.6
gramos por persona por dla, divididas en 1 a 3 dosis individuales, son apropiadas.
Una dosis especialmente preferida para pacientes adultos es de 50 — 800, mas
preferiblemente de 400 — 600 y mas preferiblemente aun 400 mg dados una vez al
dia.

Las composiciones farmacéuticas de atazanavir que se pueden emplear en el

proceso de la presente invencién son aquellas descritas, por ejemplo, en las
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patentes U.S. 6.166.004 y 6.087.383. Formas apropiadas de administracién oral

incluyen capsulas, tabletas y polvos para suspensién oral.

También se ha encontrado que el atazanavir es un linhibidor de la citrocromo 450P
monooxigenasa y que puede mejorar la farmacocinética de las drogas
metabolizadas por esta enzima, incluyendo particularmente otros inhibidores de
proteasa VIH tales como el saquinavir, indinavir, nelfinavir, amprenavir, tipanavir y
lopinavir. Por lo tanto, actia en una forma similar al ritonavir descrito en la
patentes U.S. 6.037.157 para incrementar los niveles en la sangre del inhibidor de
proteasa VIH administrado de forma conjunta. Una diferencia notable del ritonavir
es que el atazanavir se emplea en terapia de combinacién con otros inhibidores de
proteasa VIH a su nivel de dosis terapéutico en lugar del nivel de dosis
subterapéutico usado con el ritonavir. Debido a su nivel potenciador sobre otros
inhibidores de proteasa VIH los cuales son metabolizado por la citocromo P450
monooxigenasa, el uso de atazanavir en concomitancia con otros inhibidores de
proteasa VIH permite el uso de dosis reducidas de tales otros inhibidores de
proteasa VIH mientras se mantiene el mismo nivel de supresién viral. Por ejemplo,
en el estudio de Fase Il anteriormente descrito la dosis de saquinavir pudo ser
ajustada de su dosis recomendada de 1200 mg 3 veces al dla a 1200 mg una vez
al dla cuando se combina con atazanavir. El atazanavir puede ser usado en
combinacién con otros ‘inhibidores de proteasa VIH para reducir los niveles de
colesterol-LDL y triglicéridos en paciente con SIDA sometidos a una terapia de

inhibidoree de proteasa mientras mantiene el nivel deseado de supresién viral.

La dosis apropiada del inhibidor de proteasa VIH que se va a combinar con el
atazanavir se puede determinar por el siguiente método el cual fue usado para la

combinacién atazanavir/saquinavir:
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El atazanavir es un inhibidor moderado de la enzima citrocromo P450 comparable
con el nelfinavir y el indinavir, con un K, de 2.4 uM. Los dos Ultimos compuestos
incrementaron la exposicién del saquinavir (dosificado a 1200 mg tres veces al dia
(TID, por sus siglas en inglés)) en un 392 y 364% respectivamente, en estado
estable. Se completd un estudio farmacolégico de dosis miiltiple para evaluar si
se podia espera un incremento similar de la combinaci6én de atazanavir y
saquinavir. Este estudio demostré un incremento de méas de 3 veces en la
exposicion, debido a una combinacién con atazanavir, soportando una dosis de
saquinavir de 1200 mg una vez al dia, fue equivalente al régimen actualmente
comercializado de 1200 mg de saquinavir TID. Usando una dosis constante de
atazanavir se estudié el rango de las dosis de saquinavir para apuntar a la
exposicion de saquinavir (AUC (area bajo la curva, por sus siglas en inglés) y
CMIN (concentracién minima, por sus siglas en inglés)) similares a aquellas de la
literatura. De manera similar, se pueden calcular las dosis apropiadas de otros

inhibidores de proteasa VIH a ser usados en combinacion con el atazanavir.

Entonces, en otro aspecto la presente invencién proporciona un método para
reducir los niveles de colesterol-LDL y/o triglicéridos en el plasma en un paciente
infectado con VIH sometido a una terapia inhibidora de proteasa VIH el cual
comprende administrar a dicho paciente una cantidad inhibidora de VIH efectiva
de atazanavir en combinacion con una cantidad inhibidora de VIH de al menos un

inhibidor de proteasa VIH metabolizado por la citocromo P450 monooxigenasa.

La presente invencion también proporciona composiciones farmacéuticas que
comprenden una cantidad efectiva de atazanavir inhibidora del VIH y una cantidad
efectiva inhibidora del VIH de al menos otro inhibidor de proteasa VIH el cual es

metabolizado por la citocromo P450 monooxigenasa. Composiciones en forma de
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capsulas, tabletas, aspersores nasales, soluciones, polvos, granulos, emulsiones,
jarabes, supositorios, liposomas, suspensiones, etc, tales como las divulgadas en

la patente U.S. 8.166.004 son apropiadas para la presente invencion.
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REIVINDICACIONES

Lo que se reivindica es;

1. Un método para reducir los niveles elevados de colesterol-LDL y/o
triglicéridos en el plasma en un paciente infectado de VIH que resultan de la
terapia con uno o-mas inhibidores de proteasa VIH, que comprende sustituir una
cantidad de atazanavir inhibidora de VIH y reductora de LDL y/o triglicéridos por el

inhibidor de proteasa VIH agresivo usado en tal terapia.

2. Un método para reducir los niveles elevados  de colesterol-LDL y/o
triglicéridos en el plasma en un paciente infectado de VIH sometido a una terapia
de proteasa VIH el cual comprende administrar a dicho paciente una cantidad
efectiva de atazanavir inhibidora de VIH en combinacién con una cantidad
inhibidora del VIH de al menos un inhibidor de proteasa ViH metabolizado por la

citocromo P450 monooxigenasa.

3. El método de la reivindicacion 2 en dénde el atazanavir es administrado en
combinacién con un inhibidor de proteasa VIH seleccionado de saquinavir,

indinavir, amprenavir, nelfinavir, tipanavir o lopinavir.

4. El método de la reivindicacidon 3 en dénde el atazanavir es administrado en

combinacién con saquinavir.

5. Un método para tratar la infeccién de VIH en un paciente que exhibe niveles
elevados de colesterol-LDL y/o triglicéridos en el plasma que comprende

administrar a dicho paciente una cantidad inhibidora de VIH de atazanavir.
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1. Thisinternational prelimingry sxsmination report has been prepared by this International Preliminary
Examining Authority and is transmitied to the applicant according to Article 36,

.2 mmm«-m«rim including this cover shoet.

] This report 15 also accompanied by ANNEXES, L.6., shests of the description, cisims sad/or drawings
which have been amended and are the basis for this report snd/or shests contaluing rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Adminisirative Ingiructions mder the PCT).

These snnoxes conslst of a total of ~— sheets.

3. This report contains Indications relating to the following items:

1 [XI Basis of the report

n [ Prioy

m [X] Noo-estsblishment of report with regard 1o novelty, tventive stop and industrial applicsbility
v [ Lack of ity of invention

Vv [X] Ressoned statemen: under Article 35¢2) with regard to novelty, inventive sep or indnatrial
applicabliity; citations and explnations supporting soch statement

VI [] Certain docrments citod
VI [ ] Certain dafects in the intemational sppllcation
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INTERNATIONAL PRELIMINARY EXAMINATION REFORT PCT/USO/2667S

L Basls of the report

1. With rogard 1o the elements of the lnbernational application: *
DX the intornationst spplication as originally filed.

D4 the descriptin:
pages 19 as ariginally filed
pages NONE =~ , filed with the demnand
pages NONE o flled with the letter of

D] the ctaime:
pages 10 , s originally filed
pages NONE , a5 amended (together with any stalsment) wnder Article 19
pages NONE » filed with the demnand
pages NONE , fled with the letter of
E the drawings:
pages NONE ; s originally filed

pages NONE , filed with the demand
pages NONE filed with the letter of

[7] the sequence iating pert of the deacription:

pages NONE filed with the letter of .

2. With regard to the languags, all tho elements marked sbove were availahle or firnished o this Anihority in the
langnage in which the internationsl applicetion was filed, mnless otherwise indicated nnder this item,
These clemanis were availshis or famished to this Authority in éhe following lengnage which Is:

[[] the tmgoags of a transdation farnished for the purposes of international search (under Rule23.1(b)).
the Language of publication of the international spplication (ander Rule 48.3(b)).
the lsaguage of the translation farnished for the purposes of international preliminary examination(onder Rules
55.2 snd/or 35.9).
3. With regand to any nucleotide aad/or eming acld sequence disclosed in the internstional spplication, the
International preliminsry examingtion was carried out on the basls of the sequence Lsting:
(] contained in the intormational application in printed form.
flled together with the internationsl application in compater readable form.
furnished subsequently to this Authority in written form.
|| fornished subsequently to this Authorlty in computer readable form.

] The statement that the sybsequently farnished writisn sequance listing does not go beyond the disclogure In the
nemational spplication 9 filed bay been farnished.

D The statment that the nformation recorded in computer readshle form 1s identical to the written sequence listing]
has been fornished.

4. [X] The anendments have resuited In the cancellation of;

DX the description, pages NONE
<] the claims, Nos. NONE

X] o dawings, shavta/fig NONE
5. D This report bas been estabiished ag 1 (some of) the smendments had not been oude, shee they have been consldered © go
beyand the disclomre es flled, as indicated in the Supplecoereal Box (Ruls 70.2(c)).**
* Replacanent sheets wilch have been furniched 1o the recefving Office in response 1o an invitalon wunder Article 14 are referred 1o In
thls report ax “ariginaily flied” and ere not annexed io tils report since they do not contain omendments e 70.16 and 7.17).
** Any replacemunt sheet contalning tack amendments munt be refirred o wnder item 1 and awexed 1o this report.

Form FCT/IPEA/409 (Box 1) (Rdly 1956)



INTERNATIONAL FRELIMINARY EXAMINATION REFORT PCT/USOR/2867S

IIL Non-establishment of opinion with regard to novelty, inventive step and indusirial applicability

1. The question whether the claimed invention sppears to be novel, to involve an inventive step (to be non-obvious), or
1o be industrisfly spplicsble have not been and will not be examined in respect of:

[] e antire international spplication,
E claims Nos. 2

becmuge:

! Mﬂmmammmm_mnhmmmmMﬂ
not require Interations] prelimingry exsmination (spectfy):

E tho description, claims or drawihngs mmmmuwmuu.gmnwm
no meaningful opinion could be formed (xpecify):

Fresess ciaim 2 relsies to compounds defined by refirence 10 a desivshie charscieristic or property, omndy “HIV protoass
inhihisors®. The cisims cover all compoonds having this cheracteristic or property, whereas the spplicetion provides mpport within
the mesning of Article 6 PCT snd/or disciomre within the mesning of Article 5 FCT fbr only very imited mibmer of smch
compcais. Moreover, the cabmed combiantion, naterly “omt or moye HIV prosass inhihion™ in combiantion with stxxenavir
covers mynberous possihle combinetions. In the present case, the clskrs 20 lack mupport, sand the applicstions so lecks disclosure,
thet & meagningfisl search over e winle of the clzimed scope is imposible. Independent of the above ressoning, the clabms also
1ack clarity (Article 6 PCT). An xtvanpt v oade w0 define the compund by reference 1o o result 10 be achieved. Aguin this search
over e whals of 8w lcnarad scope is imposible. Consequantly, the search bes been carried oot for thoss parts of the cains
which sppear © be clear, mpporeed mnd disclosed, nemely those parts relating o the conpounds specifically mestioned in the
exmrples specified in claim 3.

] the claims, or said claims Nos. ____ are s0 tnadequately supported by the description that no mesingful
opinion could be formed,

[C] 0o intemstional search report has been established for ssid claims Nos.

2. A mesniegful inkernatiorsl pretiminary examination caxmot be carried ot doe to the Sudlure of the mucleotide md/or anginn acid
linting @ comply with the standerd provided for in Annex C of the Adminisretive Iostroctions:

the writieg form bes not been fmiabed or doss not crsoply with. the standard.

D tho computer readabie faem bas not been farnished o doss not comply with the stamderd.
Form PCT/IPEA/409 (Box IH) (ly 1998)
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Iternational spplicatien No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/USQ2/26673

V. Reasoned statenent under Rule 66.2(a)(f) with regard to novelty, inventive sinp or Industrial spplicability;
citations and explanations supporting such statement

1. STATEMENT
Novelty (N) Claims 1,33 YES
Claims NONE NO
Inventive Step (IS) Claims 1,33 YES
Claims NONE NO
Indastrial Applicability (IA) Claims 1,35 YES
Claims NONE NO
2. CITATIONS AND EXPLANATIONS

Docomnent D] (Databage Medios an 8TN, No. 2003007811, SANNE et al.. Journal OF ACQUIRED IMMUNE DEFICIENCY
SYNDROME, 2008, 3X1) 18-29) daciosss Um mesn percant chmogs from baseline in fasting LDL cholesteral is slgolficantty lems in
the atxzanayir tresind putient. In adkition, Docomnesst D] discloses that sixzsnevir is ot asociated with clinclally reevent incresssy in
total chxlesterol, fasting LDL. cimiesterol, or fasting trigiycerides. Docoment D1 defines the geoeys] atate of the art, but it is ot
considered 1 be of particuler rlevence.

Docmaent D2 (Database CAPLUS cu STN, No. 2202:3919%4, DE CLERCQ, E., Modicios] Research Reviows, 2002, 22(6), 532-
565) redlies ©© the vee of verious new NRTIS, NNRTIs, and Pls incloding asesnavir as sn aot-HIV agans. Docxoent D2 is oot
coxaidered 1o bo of particulsr relevance.

Claims 1, 3-5 do meet Novelty and Inventive Siep exlieria under PCT Articlo 33(2)-(3) becse nons of the prior art Seachey or
suggasts the wee of atsxsnevir sicos or cambbmtion with an HIV proteass inhihiter fx reducing dlevaind pincna LOL and/ior
iriglyceridn lovals in an HIV-infhcted patiers.

Clakms 1, 3-3 do meet Indostrist Applicshility eriteria under PCT Article 33(4) since the claiming sahject matter rejatas the medical

os.
NEW CITATIONA

Form PCT/IPEA/AD (Box V) (ddy 1958)
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TRATAD SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

{Articulo 36 y Regla 70 PCT)

No. de Expediente del
Solicitante o Apoderado PROCEDIMIENTO  véase comunicacién sobre el anvio del informe de examen

POSTERIOR preliminar intemacional {Formularic PCT/IPEA/418)
CT-2679
No. Solicitud Imternacional Fecha Intamacional de Presentacion | Fecha de Prioridad (dia/mas/afio)

{dia/mea/aiio)
21 de Agosto de 2002 31 de Agosto de 2001 (31.08.2001

PCT/US02/26675 (21.08.2002) @ Agosto de 3 001)

[ Clasificacién Internacional de Patente {IPC) o Clasificacion Nacional e IPC
IPC(7): AB1K 31/7072, 551 y US Cl.: 514/450,220

Solictants
BRISTOL-MYERS SQUIBB COMPANY

1.  Estainforne de mmamen preliminar Intemacional fus elaboredo por In Oficine Encargada del Examen Preliminar Intemacional y sa
envia al soficitants sagiin Articulo 38.

2 Esie INFORME comprende un tolal de 4 hojas, inclusive asta portada

D Ademds se adjuntan ANEXOS al informe; en este caso sa trata de hojas con deacripciones, reivindicacionss y/o dibujos,
que se modificaron y que sirven de base a este informe, y/o hojas con comecciones sfectuadas por esta oficing (vweease
Regla 70.18 y Seccién 607 de las Instrucciones administrativas al PCT).

Estos anexos comprenden en total de __ 0 hojas.

3.  Este informe contiene datos con respecto a los siguientes puntos:

X] Basedel Informe
|| D Prioridad
1] D Sin elaboracién de un dictamen aobre novedad, actividad inventiva y posiblikded de aplicacién Industrial
v D Uniformidad deficiertie de la Invenclién
v x] Declaracién justificada segin Articulo 35(2) con respecio a la novedad, la actividad invartiva y ia posbiiidad de
aplicacidn industrial; documantos y explicaciones que sustantan asta declarmcién
Vi D Clertos documentos anumerados
v D Clertas deficiencias del registro Intemacional
vill D Clertas ohservaciones relacionadas con la soficitud Intemacional
[Fecha de presentacidn de la peticion Fecha de la preparacién de este Informe
14 de Marzo de 2003 (14.03.2003) S de Julio de 2003 (02.07.2003)

Nombre y direccion postal de la Oficina Encargada | Empleado Autorizado
del Examen Preliminar Intemnacional {IPEA/US)

Mail Srop PCT, Aitn: IPEA/US

Comisionado de Patentes Zohrek Fay
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telefono 703 308-1235

Facsimil No. (703)305-3230

1
Formulario PCT/IPEA/408 (hoja de portada){Julio de 1698)



TRATADO DE COOPERACION DE PATENTES

Remitente:
OFICINA ENCARGADA DEL EXAMEN PRELIMINAR INTERNACIONAL

A:

DAVID M. MORSE

BRYSTOL-MYERS SQUIBB COMPANY
APARTADOC POSTAL 4000
PRINCETON, NJ 08543-4000

PCT

NOTIFICACIN DE TRANSMISION DEL
REPORTE DEL EXAMEN PRELIMINAR
INTERNACIONAL

(Regla 71.1 PCT)

Facha da envio
(Dla/Mes/ANG/)

31 DE JULIO DE 2003

No. de Expediente del Solicitante 0 Apoderado
CT-2679 COMUNICACION IMPORTANTE

No. de Solicitud Intemacional | Fecha Internacional de Presentacién | Fecha de Prioridad (dia/mes/alio)
(dia/mes/afio)
21 de Agosto de 2002 31 de Agosto de 2001
PCT/US 02/26875 {21.08.2002) (31.08.2001)

Solicitante
BRISTOL-MYERS SQUIBB COMPANY

Se comunica al solickante que Ia oficina encargada del sxamen preliminar intsmacional le snvia con ol presente el Informea de examen
preliminar Intemacional, elaborado pam I solickud internacional, en caso dedo con los anexos cormespondiantas.

Una copla del informe, en dado con los anexas comespondieniss, se hace lleger a la Oficina Intemacional para su envio
posterior a todas les oficinas selecclonadas.

A solicitud de una oficina sefeccionada, la Oficina Intemaclonal preparard una tmduccidn del Informe (pero no de los anaxcs) al Inglda
y In ramitird a sete oficing.

RECORDATORIO

Pars ingresar en |a fase naclonal el soliciants, dentro de los 30 meses a pariir de la fecha da priorided (o en aigunas oficinas incluse
después), tiene que reallzar ante cada oficina seleccionada clertos actos (entrega de traducclones y desembolso de honorarios
nacionales) (Articulo 38 (1)) (véase también la Informacidén remitida por la Oficing Intemacional an e Formulario PCT/B/301).

Sl »e tlane que enviar a una oficina seleccionada una treduccién de Ia solicitud intemacional, entonces esta traduccidn tiene que
incluir traducciones de todos [os anexos al Informe de examan prelminar intemacional. Es obligacitn del solichiants elaborr dichas
tracluccianes y hacerias lagar directarnents a las oficines seleccionadas respaciivas,

Mayores detalles en cuanto a los piazos normativos y los requisitos de les oficinas sslaccionadas sa desprenden del Volumen Il de la
gula PCT para soficitanbss.

Fonnulario-PCTIIPEN416 (Jullo 1992)

Nombre y direccién postal de la Oficina Encargada del | Empleado Autorizado
Examen Preliminar Intemacional (IPEA/US)

Mall Srop PCT, Attn: IPEA/US

Comisionado de Patentes Zohreh Fay

P.O. Box 1450

Alexandria, Virginia 22313-1450

Facsimil No. (703)305-3230 Teléfono No. 703-308-1235
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PCT/US02/26675

~
Solicitud Internacional NoO.
INF RME DEL EXAMEN PRLIMINAR INTERNACIONAL

1. Bases para esta reports. |

O
a
]

a

a aoono

4.

1. Respecio a los elementos de Ia solicitud intemacional:”

la solicitud intemacional como se entregd originelmente

la descripcién:

paginas 1-8 como se entregaron originalmente
paginas NINGUNA como s¢ entregaron con la demanda
paginas NINGUNA como se entregaron con la carla de

las relvindicaciones:

péginas 10 COMo &6 entregaron originalmente
pagines NINGUNA como sa comigieron (junto con cualquier declamacidn)bajo et Articulo 19
péginas NINGUNA como se entregaron con la demanda

paginas NINGUNA como se entregaron con la carta de
los dibujos

paginas NINGUNA como se entregaron originalments
pdginas NINGUNA como sae entregaron con la demanda
paginas NINGUNA como se entregaron con la carta de
la lista de la descripcitn

paginae NINGUNA como se entregaron originaimente
paginas NINGUNA como se entregaron con la demanda
paginas NINGUNA como se entregaron con la carta de

2. Respecio al Idioma, todos los elementos anteriormante marcados estaban disponibles ¢ fueron suministrados a eata
oficina en el idioma aen el que se entregd la solicitud intemacional, a menos qus se diga lo conirario en eate punto. Estos
elementos estaban disponlibles o fuercn entregados a eata oficina en el siguients idioma ios cuales son

El idioma de la fraduccién entregada para propésitos de |a bisqueda intemacional (Regla 23.1 (b)).
El idioma de publicacién de la solicitud intemacional (bajo la Regla 48.3 (b)).

El idioma de |a traducdén entregada para propésitos del examen preliminar internacional (bajo las Reglas 55.2 y/o
553

3. respecio A cualquler secuencla de nucledtido y/o aminodcidos divulgados an esta solicitud intemacional, el examen
preliminar inlemacional se realizé sobre la base de la secuencls:

contenida en la solichud an forma impresa

entregada junto con |a solicitud internacional en una forma legible en un computador
suminstrada subsigulentemente a eata oficina de forma escrita

suministrada subsigulentemente a esta oficina en forma legible en un computador

la declaracién que la secuencia escrita suministrada no va més allé de lo divuigado en ia solicitud Intemacional como
s6 entregd ha sido suministrada

La declaracion que la informacién reglstrada en le forma legible a computador es idéntica a la secuencia escrita ha
sido suministrada.

iX] Las comrecciones han resultado en la cancelacion de:
la descripcidn, paginas NINGUNA

les ralvindicaclonas, Nos. NINGUNA

los dibujos, hojas/figuras NINGUNA

Esta Informe ha sido admitido como si (algunas de) las enmendaduras no hubieran sido hechas, ya que se
considen: que estas van mas alld de la divuigacion preliminar, como se indica el Apartado Suplementario
(Regla 70.2 (¢)). **

Les hojas de reemplazo que han sido suministradas a la Oficina receptora en respuasta a una invitacion baijo el
Articulo 14 se mencionan en este Informe como “entregadas originaimente” y no se anexan a este informe ya
que no conlienen enmendaduras (Reglas 70.18 y 70.17)

Cualquier hoja de reemplazo que contiene tales enmiendas dabe mencionarse bajo el asunto 1 de éste informe.

0O X K X

Formulario PCTAIPEA/409 (Apartedo 1) (Jullo 1008)
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ionfil
DEL EXAMEN P IMINAR INTERNACIONAL
INFORME REL PCT/US02/26675 ‘\F\

— I — 1
lil. Sin establecimianto de una opinidn con respecto a la novedad, el nivel Inventivo o la aplicabllidad
industrial.

1. La pregunia de si la invencidn reivindicada parece ser nueva, involucra un nivel inventivo ¢ es
industriailmente aplicable no ha sido y no sera examinada con respecto a;

O Latotalidad de la solicitud intemacional
Bd La(s) reivindicacién{es) No. 2
Porque:

[0 Dicha solicitud intemacional, o dichas reivindicaciones No. ___ se relacionan a la siguiente materia la
cusl no requiere del examen preliminar {espscifigue)

Bd La descripcion, las reivindicacionas o lo dibujos (indique a continuacion los elementos particulares) o
dichas reivindicacionee No. _2 son tan poco claras que no se puede formar una opinién significativa

(especifique).

La reivindicacion 2 actual se relaciona con compuestos definidos por referencia a una caracteristica o
propiedad deseable, a saber “inhibidores de proteasa VIH". Las reivindicaciones cubren todos los
compuestos que tisnen esta caracteristica o propiedad, mientras que la solicitud proporciona sustento dentro
del significado del articulo 8 del PCT y/o divuilgacién dentro del articulo % del PCT solo para un nimero
limitado de tales compuestos. Mas aun, la combinacion relvindicada, a saber “uno o méas Inhibidores de
proteasa VIH" en combinacidn con atazanavir cubre numerosas combinaciones posibles. En el caso
presents, las reivindicaciones carecen tanto de soporte, y la solicitud carece tanto de divulgacién, que una
basqueda significativa de todo el especira reivindicado es Impasible. Independiente de éste razonamiento,
las reivindicaciones tambian carecen de claridad (articulo 6 del PCT). Se hizo un Intento para definir el
compuesto por referencia a un resultado que deba ser logrado. Otra vez esta blsqueda sobrea la totalidad del
espectro relvindicado es imposible. Consecuentemante, la bisqueda se ha reallzado para aguellas partes de
las reivindicaciones que parecen ser claras, con sustento y divulgacion, a saber agquellas partes relaclonadas
con los compuestos mencionados especificamente en los ejemplos especificados en la reivindicacion 3.

[0 Las reivindicaciones, o dichas reivindicaciones No ____ estan tan inadecuadamente sustentadas por la
descripcion que no puede formar una apinion significativa

O No se ha establecido un Informe de bisqueda intemacional para dichas reivindicaciones No ___ .

2. No se puede llevar a cabo un examen preliminar internacional debido a 1a falla de ia secuencia de
nucledtidos y/o aminodcidos de cumplir con el estdndar proporcionado en el anexo C de las Instrucciones
Administrativas:

[0 Nose ha entregado la forma escrita 0 no cumple con el esténdar.
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2. CITAS Y EXPLICACIONES

El documento D1 {Base de datos Medline en STN No. 2003007811, Sanne y colaboradores, Publicacién de EL
SINDROME DE INMUNODEFICIENCIA ADQUIRIDA, 2003, 32(1) 18-28) divuiga que el porcentaje promedio
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Las reivindicaciones 1, 3-5 cumplen con el criterio de Aplicabilidad Industrial bajo el articulo 33(4) debido a que
la materia reivindicada se relaciona al uso médico.

NUEVAS CITAS
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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.

BACKGR F THE N

Combination antiretroviral therapy that includes protease inhibitors represents
a significant advance in the therapy of HIV infection. HIV protease inhibitors may be
combir;ed 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. Atazenavir 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 concem, particularly when regimens containing two or more protease
inhibitors are employad.

The frequency of hyperlipidemia in HTV-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 elevated 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 stating 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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S RY OF THE ION

In one aspect, there is provided by the present invention a method for
reducing elevated plasma LDI.~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 tri glyceride 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 comprizing administering to said patient an HIV-inhibiting amount of
atazanavir.

DETAILED D ON OF THE N

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 LDIL.~cholesterol and/or triglyceride levels. It can
be used as monotherapy or as part of a2 “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 I 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 (c/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
2 minimem of 24 weeks of a protease inhibitor-conteining 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 bascline 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 ¥4 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 LDI~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 normelly 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 invention, such patient has been or is undergoing antiretroviral therapy with one
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 thempy- 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 puidelines 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 considered 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 “clevated” LDL-~cholesterol and triglyceride levels may, of course,
change in the future as the NCEP continues to evaluate heart attack risk factors. It is
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 dmg 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 & 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 leve! 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 X; 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 pharmacology 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 LDI ~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
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HIV-inhibiting amount of at least one HIV protease inhibitor metabolized by
cytochrome P450 monocoxygenase.

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.



10

15

25

30

CT-2679 @
10

What is claimed is:

1. A method for reducing elevated plasma L.DL and/or triglyceride levels in an
HIV-infected patient resulting from therapy with one or more HIV protease
inhibitors, comprising substituting an HIV-inhibiting and LDL and/or triglyceride
reducing amount of atazanavir for the offending HIV protease inhibitor used in such
therapy.

2. A method for reducing elevated plasma L.LDL. and/or triglyceride levels in an
HIV-infected patient undergoing HIV protease 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 HIV protease inhibitor
metabolized by cytochrome P450 monooxygenase.

.3, The method of Claim 2 wherein atazanavir is administered in combination

with an HIV protease inhibitor selected from saquinavir, indinavir, amprenavir,

nelfinavir, tipanavir or lopinavir,

4, The method of Claim 3 wherein atazanavir is administered in combination

with saquinavir.

5. A method for treating HIV infection in a patient exhibiting elevated plasma
LDI.~cholesterol and/or triglyceride levels comprising administering to said patient

an HIV-inhibiting amount of atazanavir.
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ABSTRACT

A method for reducing elevated plasma LDL and/or triglyceride levels in an
HIV-infected patient is disclosed. In this method, atazanavir (BMS-232632) can be
used to treat HIV infection in patients exhibiting elevated plasma LDL~cholesterol
and/or 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 monooxygenase.
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B BA Bomia and Herzegovina ... .... BIIP Japan ... s i,

B BB Babados BIKE Koyn .................... &1 SD Sudan

Bl BG Bulgsra ................... B kG kKygyota ................. K SE Sweden .

BIBR Brazil ..................... B KP Democmatic People’s Republic B SG  Singapore ¢

BBy Beaus..................... ofKores ..............0... Bl st Slovenia .................

BBZ Beliz ..................... B KR Republic ofKorea . ........... Bl sk Slovakia .................

Bl CA Canada Bl KZ Kazakhstan ................ B sL SiemLeone .............

B! CH & LI Switzeriand and Liechtenstein ] LC  Saint Lucia B TJ Tejikisten ................

BlcN chim...................... B LK SriLanke B T™ Tukmenistan .............

B co Colombia B¥ LR Liberia Bl TN Tunisia

B CR CosaRica .................. Bl LS Lesotho .................. B TR Tokey ..................

Bcuv cCuba ... B LT Lithusnia Bl TT Trinidad and Tobego .......

B CZ CzechRepublic .............. B LU Lxembourg

BIpE Gamany ................... B LV Lavia B TZ United Republic of Tanzania

B DK Denmark ................... B MA Moroeco  ............... B uA Ukmine ..................

B bM Dominica B MD Republic of Moldova . ...... B uG ugenda ..................

BIDZ Algmin ... s O US United States of America . ...

BlEC Ecusdor .................... B MG Madgasear ... .. ....... e,

B EE Esonia .................... B MK The former Yugoslav Republic of (8] UZ Uzbekistan _..............

BlEs Spain ...................... Macedonin . _,............ Bl VN VitNam ................

Bl r Finand ... B MN Moagolia B YU Yugostavia................

B GB  United Kingdom B MwMalawi ................. B ZA SouthAfrica ..............

Bl GD Grenada B MX Mexico ................. B ZM Zambia

BRIGE Geomgia .................. B MZ Mozambique .............. El Zw Zimbabwe ................

BIGHE Gham ................... Bl NO Norway

Checic-boxes below reserved for designating States which have become party to the PCT after issuance of this sheet:

5 PR O o O o

|5 T TP | P 0.

ﬁ%""&ﬁr“ Would be penmitied under &*&“mmwmfmwm"ﬁ?‘“ el B & ’%2

excluded sﬁle this statement.  The applicant declares that those additional designations are subject to eonﬁm:hon

that any desi ich is not confirmed before the expimtion of 15 months from the priority date is to be reganded as withdrawn
I:y the |pplu:mt ot the expimtion of thal time limit. (Congtrmation (inchaling frax) must reach the receiving Offics within the 15-monih time

Form PCT/RO/101 (second sheet) (July 2002) Ses Notes 1o the request form
LegelStar 2002, Form PCTREQ



BoxNo.VI  PRIORITY CLAIM 0@
The priority of the following eartier application(s) is hereby claimed: \
Filing date fﬂl‘lNMhTﬂll Where carlier application is:
of earlier application ol ier Application : T ] . e . s .
p il ) m it "‘:n"‘";' regional application:* | international application:
dawimonih/year of WTO regional Office receiving Office
item (1)
31 August 2001 60/318,745 us
(31-08-01)
item (2)
ftem (3)
item (4)
item (5)
[[] Further priority claims are indicated in the Supplemental Box.
The o to the International B ified of the earli Ilﬂl.mn{
mlvm; gt mm-'hlhmuwhkhﬁlhm“?.m applhﬂ!m:%ln’ )

W the eariler appl!ultm

O witens DY temy [J sem@ [J eme [J semeo EI wem ) [] S0t o

I O T e . Som? the Pt Fameniion for,fhe Prouction of

BoxNo. VII INTERNATIONAL SEARCHING AUTHORITY

Choles of Internstional Searching Antho wo m mwmam compelsnt fo oul the

Request to use results of earller search; reference to that search (f o eaxrlier ssarch Aas been carried out by or requessed from the
International Searching Authority):
Dute (daywmonth/year) Number Country (or regfona! Office)

Box No. YII DECLARATIONS

The following declarations are contained in Baxes Nos. VIII (i) to (v) (mart the pplicable Number of
check-b Jow and indicate in the right column the mumber of each iype of declaration): declarmtions
[C] BoxNo. vimi (i) Declaration 83 to the identity of the inveator
[ Box No. vim (i) n.clmmumheﬂmmwmmuummm.ﬁmmm

date, to apply for and be granted a patent

[] BoxNo.VIGiii)  Declaration as to the applicant's entitlement, as at the international flling
date, to claim the priority of the earlier application

D Box No. VIII (iv) Declaration of lnvmtonhlp {only for the purposes of the designation of the

United States of Americs
D Box No. VIII (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty :
Form PCT/RQV101 (third sheet) (July 2002) Seu Noles 10 the request form

LegeiStar 2002, Form PCTREQ



\1
Sheet No. ....4.. U\

Box No. IX CHECK LIST; LANGUAGE OF FILING

in i i icati = This international application i led by the followi
[ie memion pplcsion e | e o
sheets [n paper form: right column the number of eack item):
roquest (includ 4 | 1B fee calculation sheet : 1
Jescription (excluding 0 2. or!g!nll scparate power of attorney : 1
sequence listing part) 2. original general power of attomney :
claims 1140 copy of general power of attorney; reference number,
m‘ 1 if .ﬂy -------------------------------------
drawings . ol 5 [ statement explaining lack of signature
Sub-total number of sheets : 15 | 6.1 priority document(s) identified in Box No. V1 as
- emis) ... it e s,
uence | of
ﬁuipﬁoﬁma'é'mﬁn number 7. wranstation of intemational application into
ﬁﬁ"' i, J’m 0 ﬂaml:; ..................... ﬁ ..........
ﬂcﬁﬂwﬂrﬂdﬂﬂl . . L] scparate indications concemmning deposited microorganism
Jorm; see (b) below) — or other biological material
Total number of sheets : 15 | 9.[] sequence liming in computer readable form (indicate also type
foat : and number of carriers (diskette, CD-ROM, CD-R or other))
(® o runr readiiie foraston lled in (] copy submitod fo e of iterusioual search
(i) [Jonly (under Section 801 (eXi)) h&.}ﬂ,ﬂw Zot us part :
ii in nddition to being filed i ii where check-baz marked in
O D e et Soctes, 361 (B O o okl moples (actodiag where sopiicabie,
the for the purposes of international search under
st sk e e i
, ) A iii with relevant st a8 (o the [deatity
B e el | ] e oy o copin with the sequance sing pr
right column): menti in lef{ column
......................... 10 ] other fspocif: ..............oceuiiniinnne..
Fi f the drawings which La f filing of the -
should accompany the Abstract: intermational application: Englsh  *

Box No.X SIGNATURE OF AFPLICANT, AGENT OR COMMON REPRESENTATIVE

Next fo each , indicate the the ing and the in which the such ity is not
abw'a:.lﬁml'w:;th . name of the person signing a capacity perzon signs (if capacity

L %ﬂs:d m I" l NAL/ Agent
For receiving Office use only

1. Date of actual receipt of the purported 2. Drewings:
international application:
3. Corrected date of actual receipt duc to later but sved:
timely rueivedplpulordngings completing the D received:
purported international application:

Date of time ipt of the ired sved:
4 t:cn'regtit:ms|ll|"{:l':GI Artcle lIl(:l): D R0t received:

_ International Searching Authority 6. Transmittal of search delayed
5 (ifmormomnr:e:glpel:m): ISA/ mﬁlmggi’p.i;ow v

For Intemational Bureau use only

Date of receipt of the record
by the lntﬂl'lll,ﬂ"olll.l Bureau: i

Form PCT/RQ/101 (last sheet) (March 2001; reprint July 2002) Ses Notes to the request form
LegaiStar 2002, Form PCTREQ




This sheet is 1ol pu. + of and does not count as a sheet of the internation.  plication. W

PCT For receiving Office use only —
FEE CALCULATION SHEET I foual Application No. j
Annex to the Request { :
ﬁrpllunt'n or agent’s
CT-2879 Date stamp of the receiving Office

Applicant
BRISTOL-MYERS S8QUIBB COMPANY
CALCULATION OF PRESCRIBED FEES
. TRANSMITTALEEE .........ccciveivveninnncnnansonnns | 240.00] T
2. SEARCHFEE  .....cvunieeinnriiiernnnnnrenrnesnnnsees [ m.ool S |

International search to be carried out by us

fwo or more International Searching Authorlties are competent io carry oul the international
memqrmammndmbmuummunu

3. INTERNATIONAL FEE

Baylc Feo

Where item (b) of Box No. IX applies, enter Sub-total number of sheets s
Where item (b) of Box Na. IX does not apply, enter Total sumber of sheets

fim3sheeo . .. ......... I me

0 x 800 - | 0.00[b2]

number of sheets ~ ~ fee per sheet

additional component if sequence li
Euﬁi:dmmpm (onln nqu mmmm -
in that form and on paper, undﬂ' Seeuon 801(a)ii)):
400 x - | 0.00]b3
fee per sheet
Add amounts entered t bl, b2 and b3 and enter total atB - . . l 407.00 E
Designation Fees
The intemnational application containg 108 desi.mtlml. ;
g x 88.00 | 440.00[
ber of designation fees amount of designation fee
"";"wle(mi%:)
Add mmounts entcred st Band Dand entertoal st 1 . . , . . . . | B47.00] |

(dpplicanis cevigin Siier are entitied 10 a reduction of 75% of the
internationo! fez. Whers the l—nbrudlwlhr:;ylo the
total io be ensmred ot 1 i 25% of the now of the cmouniy v,

4. FEE FOR PRIORITY DOCUMENT (if applicable) . . . . . . . . I 1500/ p

S TOTALFEESPAYABLE - - « - + « + v o oo oo ot 1.802.00

| Add amounta entered at T, S, | and P, and enter fotal in the TOTAL box TOTAL
[[] The designation fees are not paid at thia time.
MODE OF PAYMENT

[ cheque [] bank draft [0 revenue stamps g other (zpecifiy:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be available at all receiving Offices) Receiving Office: RO/ us

B Authorization to charge the total fees indicated above, Deposit Account No.: 19-3800
Date: August 21, 2002

bTe ﬂluchacb-buwhmrhdmlymhcmdmwﬁrdzpwumq
Authorization defi
e ey Oheayment e o Tors aame abowy” Y Gefcieney o \orme: _ David M. Morse

[[J Authorization to charge the fee for priority document. Signature: D‘HJ ), MM_/_

Form PCT/RO/101 (Annex) (January 2002; reprint July 2002) See Notes to the fes calcviation sheet
LegoaiStar 2002, Form PCTREQ




)
PCT Z

POWER OF ATTORNEY
(for an inlernational application filed under the Patont Cooperation Treaty)

(PCT Rule 90.4)

The undersigned applicamt(s) (Namss shouid be indicated as they appear in the request):

BRISTOL-MYERS SQUIBB COMPANY

bereby appoints {(appoint) the following person as: E agent D common representative

Name and addren
(Famiermufdlandby;Mn name; for a legal entity, full official designation. Tha address must include postal code and name of
country.

ALGIERI, Aldo A.; BABAJKO, Suzanne; BELFIELD, Jing: BUCHHOLZ, Briana: D'AMICO, Staphen; DAVIS, Stsphen;
DUBOFF, Samuesl J.. DUNCAN, Laursies; FERGUSON, Blalr; GIBBONS, Maursen; GODDARD, Chyistine; GOLIAN,
Paul; HERMENAU, Ronald §.; KLEIN, Christopher; LANGE, Kaith;LARSEN, Scott; MAKUJINA, Shah; MORSE, David;
O'BRIEN, Mauresn; PATEL, Rena; PEIST, Kenneth; PROVOOST, Jonathan; RODNEY, Burton; RYAN, Richard; SHER,
Audrey; SWITZER, Joan; VANATTEN, Mary; WILK-ORESCAN, Rossmaris; WINSLOW, Anasiasla; efl of Brisiol-Myers
Squibb Company, P.0O. Bax 4000, Lewrencevile-Princeton Road, Princeton, New Jarsey 08543-4000, Uglfsd States of
America
to represent the undersigned before E all the competent Intemational Authorities

[} the tmernational Searching Authosity only

[] tbe intemationat Preliminary Examining Authority only

in connection with the Intemnational application identificd below:
Title of the Iavention: Usa of Ataranavir in HIV Therapy

Applicant’y or agent’s file reference: CT-2879
Internationsl applieation number (if alresdy avallable):

filed with the following Office Linited States Ptart and Tradamark Offica o3 recelving Office
and to make or receive payments on behalf of the undersigned.

Signature of th e (where there are several licants, each of them must sign; mext § h signature, indicate the
ﬁ dnlfcﬂ:a:p:hnb;ﬂgdrbcm :' whick lhﬁ:auignl. V.lih ap:r.'lgv :l'fl':t abﬁu‘:l‘;:u’nm'burhmnar
power);

o AL} Y ovae
. MOTDE
Patart Counsel

Date: _A_zrz'oll. 2.C0 L

Form PCT/Model of power of attorney (for a given internstional application) (July 1992) LogaiStar 1997, Farn PCTMY




6’1/

CERTIFICATION

The undersigned, being the Executive Vice President and General Counsel of Bristol-Myers
Squibb Company, hereby designates:

Suzanne Babajko
Stephen B. Davis
Blair Q. Ferguson
John M. Kilcoyne
Christopher Klein
David Morse
Richard Ryan

(a) to present to the Patent, Trademark, Copyright and similar Government Offices of all
countries or to any competent authority, all original, divisional, continuation and reissue
applications, petitions and request in the name of Bristol-Myers Squibb Company and its
subsidiary companies, for letters patent for inventions, utility models, industrial models
and designs and improvements or additions thereof, trademarks and copyrights; (b)to
initial and prosecute oppositions and appeals; (c) to appear before all officers duly =~
authorized, all Ministers, Bureaus, Clerk’s Offices and Commissions or Commissioners
that may be necessary; (d) to sign and approve on behalf of this corporation all
documents and powers of attorney which judgment of the authorized individuals may be
necessary or desirable to carry out the powers hereby conferred; (e) to requestall ¢
proceedings; (f) to pay over or withdraw all taxes, obtain receipts therefor and give
discharge; (g) to withdraw applications and all documents relating thereto; (h) to
commence proceedings against infringers and assure the defense in infringement actions;
and (i) generally to do all that in the judgment of the authorized individual may be
necessary to secure granting of the privileges above-mentioned.

IN WITNESS WHEREQF, I have placed my hand and caused the seal of the
Company to be affixed hereto on this yofm 2002.

elece 225



TRANSMITTAL LETTE. ‘O THE Ducx 140303

UNITED STATES RECEIVING OFFICE International Application No. PCTAIS02/28875
‘PTO-ISBI {Rev. Llﬂﬂ@dﬂliﬁd) PCTUS2 FRP /REVOS Anomey Docket No.
B! Certification under 37 CFR 1.10 (If applicable) 6)'9
EL 750820387US 14-03-03 .
Express Mail mailing number Date of Deposit

I hereby certify that the application/correspondence attached hereto Is deposited with the United States Postal Service
"Express Mall momumm-u"mmncm1.1ou%ﬁummmuwum
Commissioner for Patents, Washington, D.C. 20231.

i i Egzééz Wamen K. Volles

S'!w of person rnliliE! cofrespandence Typed ar printed vame of persca mailing comespondence

IL [[] New International Application

TITLE ayMand/Yoas)

SCREENING DISCLOSURE INFORMATION: In order to assist i mmm:’ludd ying international
mmﬂonfupurpouofdeumm;whﬂulhmufm and could be granted and for
purpcaes, the following informaton is supplied. (Note: check as many boxes as apply):

A [ Theinvention disclosed was not made in the United States.
B. []  Thereisno prior U.S. application refating to this invention.
C. D The following prior U.S. spplication(s) contain subject maner which is related 1o the invention disclosed in the attached

international application. (NOTE: priorily io these applications mgy or may not be claimed on form PCT/ROVID]
{Reguest) and this listing does not constitute a claim for priority)

application no. flied oo

application no. flled on

D. D The present international applitation ml identical D contains less subject matier than that found in the prior U.S.
application(s) identified in puragmaph C.

E [J  Theprescatimemational application [T} conmins additional subject matter not found in the prior U.S. application(s)

jdentified in paragraph C. above. The additional subject matter is found on pages |

end [ ] DOES NOT ALTER [[] MIGHT BE CONSIDERED TO ALTER the gencral nature of the inveation ina
manner which would require the U.S. application to have been made available for inspection by the appropriate defense
agencies under 35 U.S.C. 181 and 37 CFR 5.1." See 37 CFR 5.15

IL [7] A Response to an Invitation from the RO/US. The following document(s) is (sre) enclosed:

A [0  AReques for An Extension of Time to File a Response
5. [0 A Power of Atomey (Geaeral or Regular)
c D Replacement pages:

puges of tbe request (PCT/RO/101) pages of the figurey
| pages of the descripion pages of the abstruct
HH of tha claims
p. [] Submission of Priority Documents
Priority document Priority documbnt
£ []  Fees as specified on sttached Foe Calculation sheet form PCT/RO/I101 annex
1v.[C] A Request for Rectification under PCT 91 O aretiton [J A Seqaence Listing Diskette

o] . PCT Desmand for Intemational Prefiminery Examination;
v. B Other (plese pecity: L B o G Original Saparute Powsr of Atimey

The [0 Applicat _!Varrln K. Voliea
n.mju Ilnl E Attorney/Agent (Reg. No.) name of ki
R e —— Aoy~ £

D Common Representative ~ Signanay

U.S. Department of Commerce: Patent and Trademark Office



The demand must be filed direaly with the compeient Iniernational Preliminary Examining Authority or. if mwo or more Aulhgrilles gre
with the one choser by the applicant.  The full nome or rwo-letter code of that Authority may be indicaled by the applicaw [/

IPEA/ US

PCT

DEMAND

CHAPTERIII

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of

international preliminary examination according to the Patent C

jon Treaty and

hereby elects all eligible States (except where otherwise indicated).

For Intemnational Preliminary Examining Authority use only

Idemtification of IPEA Date of receipt of DEMAND

Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION

Applicant's or agent's file reference
CT-2678

International application No. International filing date (daw/month/year)
PCT/US02/26875 21 August 2002 ( 21-08-02 )

(Earliest) Priority date (day/monrh/vear)
31 August 2001 ( 31-0801 )

Title of invention
Use of Atazanavir in HIV Therapy

Box No.I1 APPLICANT(S)

address: (Fi iven g legal ennity, afficlal
Name and m dd‘rlﬂ':l’lll'l indnm n:de ﬂ nams of country. )
BRISTOL-MYERS SQUIBB COMPANY
P.O. Box 4000
Princeton, New Jersey 08543-4000
United States of Amarica

Telephone No.
609-252-4338

Facgimile No.
609-252-45268

Teleprinter No,

Applicant’s registration No. with the Office

uUs us

State (that is, country) of nationality: Stase (that is, country) of residence:

nome of couniry.

Name and address: meig‘_ mjol,lomd by given name: for o legal entity, full official designation. The addrexs must include postol code and

State {that ir. country} of nationality: State {that iz, country) of residence:

name of couniry.}

Nome and address: (Family name followed by given name; for a legal entity. full official designation. The addresy musi include postal code and

State {the is, country) of nationality: State (thar {5, country) of residence:

EI Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/4D1 (first sheet) (March 2001 ; reprint Januery 2003)
LegaiStar 2003, Form PCTDEM

See Notes to the demand form




L Y
2 International application No.
Sheet No. .~ PCT/US02/26675 -

Bax No. 111 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE \

The following person is agent D COmmon representative
and [] has been appointed earlier and represents the applicant(s) also for international preliminary examination.

B  is hereby appointed and any earlier sppointment of (an) agent(s¥common representative is heveby revoked.

D is hereby lp'gginwd. specifically for the procedure before the International Preliminary Examining Authority, in
addition to the agent(s)/common representative appointed earlier.

address: i . Telephane No.

Name and e e e o ot o e sy fudl affical 203-877-6997

VOLLES, Warmen K. “Facsimile No.

Bristol-Mysrs Squibb Com

P.O. B:::yomm P 2036 :"'6900

Princeton, New Jersey 08543~4000 Teleprinter No.

United States of America
Agent's registration No. with the Office |
33,810

Address for correspondence: Mark this check-box where no agent or commoa representative is/has been appointed and
the space sbove is used instead to indicaiz a special address to which cormespondence should be sent. )

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement concerning amendments:*
1. ‘The applicant wishes the intemational preliminary examination to start ou the busls of:
the international application as originally filed
the description as originally filed
as amended under Article 34

the claims as originaily filed
s amended under Article 19 (logether with any accompanying statement)

as amended under Article 34

as originally filed
as amended under Anicle 34

[C] e spplicant wishes any amendment to the claims under Article 19 to be considered as reversed.

D The applicent wighes the st of the intemational preliminary examination to be postponed until the expirtion of 20
months from the priority date unless the Imemational Preliminary Examining Authority receives a copy of any
amendments made under Asticle 19 or a notice from the applicant that he does not wish to make such amendments
(Rule 69.1(d)). (This ckeck-bax may be marked only where the time limit under Article 19 has not yet expired.)

the drawings

00 000 04

* Where no check-box is marked, international preliminary examination will start on the basis of the international application as
originally filed or, where-a copy of amendments to the claims under Article 19 and/or amendments of the intemnational
application under Article 34 ara recelved by the International Preliminary Exemining Authority before it hag begun to draw up
a written opinica or the international preliminary examination report, as 50 amended,

Language for the purposes of international prelininary examination: English
(2]  which is the language in which the intzmational application was filed.
2]  which is the langusge of a translation furnished for the purposes of international search.
X1  which is the language of publication of the international application.
]  which is the langusge of the translation (1o be) furnished for the purposes of international preliminary examination.

Box No.V  ELECTION OF STATES

'Ig:e licant hercby elects all eligible States (thar Is, all States which have been designated and which are bound by Chapter I of
5 )

excluding the following States which the applicant wishes not to clect:

Form PCT/IPEA/4Q] (second sheet) (March 2001; reprint January 2003) See Notes to the demand form
LegalStar 2003, Form PCTDEM



A

International application N&.
Sheet No. .. PCTAJS02/2667
Box No. YI CHECK LIST '—I

' For Inteynutional Preliminary 3
The demand is accompanied by the following elements. in the language referred to in Examining Authority use only
Box No. IV, for the purposes of international preliminary examination: received ot received
1. ranslation of iniemational application : sheets D D
2. amendments under Article 34 : sheets D [:I
3. , copy (or, where required, tranglation)

of amendments ur:l-.r Article 19 : sheets (| O
4, (or, where required, transiation)

:‘fmstyntemenl und:q Anicle 19 : sheats D D
3. leter . : sheets D D
6. other (specify) : sheets O |

The demand is also accompanied by the ilem(s) marked below:

1. fee calculation shees . 5. D statement explaining lack of signature

2. E original separate power of attorney 6. D sequence listings in computer readable form
igl tables

3 D original general power of attormey 1 D s lnel?mpureadlblefomulmdm

. 8. [] other(specify):

D mmunumbur 1flurm=r

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next so snch slgnatzre, indicate the nams of the parsen piguing and ke cupuchy in M&ﬁmm:ﬂ”iumﬁ- reading the demand).

w2 bttt o

For International Preliminary Examining Authority use only
1. Date of actua] receipt of DEMAND:

2, A.d usted date of receipt of demand due
RR.ECI‘[ONSunderRuIGGO 1(b):

3 D The date of receipt of the demand is AFTER the expiration of 19 months D The applicant has been
fmmthepnmtydmmd:m4or5 below, does not apply. informed accordiagly.

4, D 'lhedlle.sofmmofthed:mnd|.sWl'l'HINlhepenodof19mnlhsﬁimlhepﬂm’itydﬂeuulﬂdedbyvimeof
Rule 80.5.

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priarity date, the delay in arrival is
EXCUSED pursuant to Rule 82,

For International Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (lest sheet) (January 2003) Sae Notes 1o the demand form
LepalStar 2003, Form PCTDEM



HX
CHAPTER]T

PCT

FEE CALCULATION SHEET
Annex to the Demand
For [nternational Preliminary Examining Authority use only ==
International
application No. PCT/USD2/26875
ﬁe l‘““ﬁ“"'"‘“‘ CT-2879 Daie stamp of the IPEA
Applicant

CALCULATION OF PRESCRIBED FEES

1. Preliminary examination fee _ 75000 | P

2. Handling fee (Applicants cerrain States are
entliled to o reduction of 75% of the hondling fee.
Where the applicant is (or all applicants are) so
entitled, the amount 1o be entered at H is 25% of the
handling fee.) 13700 | H

3. Total of prescribed fees
Add the amounts entered a1 P and H

and enter total in the TOTAL BOX  ...oooucemcreerene _— 887.00
TOTAL
MODE OF PAYMENT
e e K o iowy ] o
D cheque . D revenue stamps
D postal money order D coupons
[] bankdmn [ other tspecity:

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

(This mode of payment may noi be available ar all IPEAs)
IPEA/ us

Authorization 1o charge the total fees indicared above. Deposit Account No.:19-3880

Daie: March 14, 2003
{This check-bax may be marked only if the condirions for 3 T
deposir accounts of the IPEA so permir) Authorization to Name: Warren K. Volles

charge any deficiency or credit any overpayment in the
ml'f;: i?:d:cned above, Y .
Signature: ﬁ 2 m

Form PCT/IPEA/40] (Anuex) (March 2001; reprint January 2003) See Notes to the fee calcuiation sheer
LegalStar 2003, Form PCTDFEE




1"

PCT POWER OF ATTORNEY CT-
o1 PCT Power of Attorney (for an
intarnational appiication filed under
the Patant Cooperation Treaty) (PCT
Rule 90.4)
0-1-1 |Prepared using PCT-EASY Version 2.92
{(updated 01.01.2003)
1 The undersigned applicant(s) BRISTOL~-MYERS BQUIBB COMEANY
114 m-mm(-ppdm)h BABAJKO, Suzanne; BAXAM, Deanna;
"9 persan BELFIELD, Jing; BUCHHOLZ, Briana;
D*AMICO, Btephen, C.; DAVIS, Stephen;
DUNCAN, Laurelee; GIBBONS, Mauresanj
GOLIANM, Paul, D.; KLEIN, Christopher;
LANGE, Keith; O'BRIEN, Maureen; PATEL,
Rena; PEIST, Kenneth; PROVOOST,
Jonathan; RODNEY, Burton; SHER, Audrey)
ALGIERI, Aldo; DUBOYF, Samuel; MAKUJINA,
fhah; RYAN, Richard; VANATTEN, Mary, K.;
VOLLES, Warren, K.; KORSEN, Elliott;
LAMERDIN, John
Bristol-Myers Squlbb Company
P.0O. Box 4000
Princeton, NJ 08543-4000
United States of America
1-2 s agent
13 |torepresent the undersigned befors |4]) the competent International

Authorities

1-4

In connaction with the international

application ldentified below:
1-41 Title of the Invention USE OF ATAZANMAVIR IN HIV THERAPY
1-42 Applicant’s or sgent's flle -

CT=-2679PCT
1-4-3 Intsmational application number
(if already avallsbls)
1-4-4 :I'I:l' :lh the following Officeas |pnited States Patent and Trademark
ng Office Office (USPTO) (RO/US)

15 and to maka or recelve paymenis on

behalf of the undersigned.
21 |Gignaturs of appllcant w p a‘w
211 |Name BRISTOL-MYERS SQUIBB COMPANY
212 |Name of signatory Richard P. Ryan
21-3 | Capacity Benior Patent Coungel
3 Dats 14 March 2003 (14.03.2003)
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CERTIFICATION

The undersigned, being the Executive Vice President and General Counsel of Bristol-Myers
Squibb Company, hereby designates:

Suzanne Babajko
Stephen B. Davis
Blair Q. Ferguson
John M. Kilcoyne
Christopher Klein
David Morse
Richard Ryan

(a) to present to the Patent, Trademark, Copyright and similar Government Offices of all
countries or to any competent authority, all original, divisional, continuation and reissue
applications, petitions and request in the name of Bristol-Myers Squibb Company and its
subsidiary companies, for letters patent for inventions, utility models, industrial models
and designs and lmpmvements or additions thereof, trademarks and copyrights; (b)to
initial and prosecute oppositions and appeals; (c) to appear before all officersduly =~
authorized, all Ministers, Bureaus, Clerk's Offices and Commissions or Commissioners
that may be necessary; (d) to sign and approve on behalf of this corporation all
documents and powers of attorney which judgment of the authorized individuals may be
necessary or desirable to carry out the powers hereby conferred; () to request all
proceedings; (f) to pay over or withdraw all taxes, obtain receipts therefor and give
discharge; (g) to withdraw applications and all documents relating thereto; (h) to
commence proceedings against infringers and assure the defense in infringement actions;
and (i) generally to do all that in the judgment of the authorized individual may be
necessary to secure granting of the privileges above-mentioned.

IN WITNESS WHEREOF, I have pjaced my hand and caused the seal of the
Company to be affixed hereto on this y of Mgg. 2002.

Hleee o
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PATENT COOPERATION TREATY I
i N
From the INTERNATIONAL SEARCHING AUTHORITY ! APR 2 4 203
To: A ’ [ T )
DAVID M, MORSE VED PCTwA NGEORD,

:R(;S;gl;‘-m Some COMPMS PAI | NT l'*SHCA'I‘ION OF TRANSMITTAL OF

PRINCETON, NJ 08543-4000 THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION

Docl 1 Item _ (Pf.'l'llule“.l)

Due Date 21i7/c3 1 =0 15 APR 2003
Applicant’s or agent's file refersuce . >
CT-2679 FOR FURTHER ACTION Scc paragraphs 1 and 4 below
International application No. International filing date
PCT/US02/26675 (day

21 Auguat 2002 (21.08.2002)

Applicant

BRISTOL-MYERS SQUIBB COMPANY

e

1. The applicant is heveby notified that the imernaticns] search report bas been established and is transmicted herewith,
Filing of aesndiments and statement under Article 19;
The applicant is entitled, if he o0 wishes, to amend the claims of the imemational application (sce Rule 46):
When? The time limit for flling such amendments is normally two months from the date of tangmittal of the
international search report.
Where? Directly to the International Buresy of WIPO, M4, chemin des Colombettes
1211 Geneva 20, Switzeriand, Facaimile No.: (41-22) 740.14.35

For more detalled Instructions, see the notes on the accompanying sheet,

2. [] The spplicant is hereby notified that no international search report will be established and that the decleration tder
Article 175(2)(s) t0 that effect is transmitted herewith.

3. [ with regard to the protest against paymens of (ac) addicional fee(s) under Rule 40.2, the spplicant ls nocified that:

[]  the prowest together with the decision thereon has been ransmited & the Imernasional Burea together with the
applicant's request to forward the texts of both the protest and the declsion thereon to the degignated Offices.
no decision has been made yet on the protest; the applicant will be notified as x00n s a decision s made.

4. Resmninders

Shonly after 18 months from the priority date, the intersarional application will be published by the Internatioral Burewn. If the
applicant wishes o avok! or postpone publication, a notice of withdrawal of the internarional application, or of the priority claim,
mmust reach the International Burean =3 provided in Rules 50 bis. 1 and 90 Ns.3, respectively, before the completion of the technical
preparations for internationa? publication.

Within 19 oaowths from the priority date, but only in respect of some designated Offices, a demand for international prediminary
examirgtion mmst be filed if the spplicarr wishes to postpone the entry imto the mational phase uxtil 30 months from the pricxity
data (in some Offices even Ixter); otherwise the spplicant mrust, within 20 months from the priority date, perform the prescribed
In respect of other desigrated Offices, the time limit of 30 momths (or lazer) will spply even If no demsand {5 flled within 19 months.

See the Anpex o Form PCT/IB/301 and, for details sbout the applicable time limits, Office by Office, see the PCT Appliaans's
Guide, Volume [T, National Chapters and the WIPO Internex sice.

Facsimile No. (703)305-3230 Telephone No. 703-308-1235

Name and muiling addresa of the ISA/US W
Commissioner for Pateras hﬂau ”
Box PCT uy ﬂ/

Whashington, D.C. 20231

Form PCT/ISA7Z20 (April 2002) {See nates on accompanying sheet)
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PATENT COOPERATION TREATY ' .

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or 's file reference see Notifiestion of Transmitns] of Internations] Search
CT-267% an FOR FURTHER Report (Form PCT/ISA/Z0) as well as, where applicabie,
Imternational application No. Intermational filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/USO2/26675 Z1 August 2002 (21.08.2002) 31 August 2001 (31.08.2001)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

This imternations] search report has been prepared by this Internatiomt] Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being tranemitted o the Internationat Bureau.

This international search report consists of a total of sheets.
It is also accompanied by a copy of prior art document cited in this report.

1. Basis of the Report .
. 'With regard to the langoage, the interostional search was carried out on the basis of the international application in the
iangunge in which it was filed, unless otherwise indicated under this item.

the internatiomal scarch was carried out on the basis of a translation of the intermatiomal application furnished to this
Authority (Rule 23, 1(b)).
With regard to any nucleotide and/or amino acld sequence disciosed in the imernatiomal spplication, the interpational
search waa carried out on the basis of the sequence listing:

contained in the internstiona] application in written form,

filed wogether with the international application in computer readable form.

furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form. -
the statement that the subsequemly furnished written sequence listing does not ga beyond the discloqure in the
intermational application as filed has been furnished.

the statement that the Information recorded in computer readable form ia idemsical to the written sequence listing has
been fumnished

Certuin claims were found 1msearchahle (See Box I).

Unity of Invention s lncking (See Box ).

th regard to the title,

the text i3 approved as submitted by the applicant.

the text has been estblished by this Authority to read as follows:

X O Ooooa

€

(X

3. Wit regand o the ahetract,
the text i approved as submitted by the applicant.
the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may,
within onc month from the date of mailing of this imernatiom! search report, submit comments to this Authority,
6. The figure of the drawings to be published with the abstruct is Figure No.
a8 suggested by the spplicant. - D None of the figures
because the applicant fhiled to suggest a figure.
becsuse this fignre better characterizes the invention,

‘Form PCI/ISA7210 (first aheet) Quly 1998)



INTERNATIONAL SEARCH REPORT Intervational application No.
PCT/USO2/26675

Box I Observations where certain claims were found unsearchable (Contlnuation of Item 1 of first sheet)
[ This imeroational report has not been established in respest of certain claims under Article 17(2)(a) for the following reasons;

L. D Claim Nos.:
because they relate to subject macter not required w be searched by thiy Authority, ramely:

2. E Claim Nos.: 1-2
because they relate to pans of the Intermational application that do not comply with the prescribed requirements to such
an exient that no meaningful imternational search can be carried out, specifically:
Please See Contimuation Sheet

A D Claim Nos.:
because they are depesxient claims and are not drafted in accondance with the second and third sentences of Rule 6.4(2).

BoxII Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet)

This Interoational Searching Authority found muliiple inventions in this imernationst applicstion, a3 follows:

Ax all required additioml search fecs were timely paid by the applicant, thiy tnternational search report covers all
searchable claims.

As all scarchable claims could be searched without effort justifying an additdonal fee, this Authority did not invite
payment of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

00O

a. [] o required additiomal scarch fees were timely paid by the applicant. Consequently, this intermational search report Is
restricted o the Invention first mentioned in the claims; It is covered by ciaims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.
D No protest accompanied the payment of additional search fees.

Form PCT/AISA/210 (continuation of first sheet(1)) (fuly 1998)
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INTERNATIONAL SEARCH REPORT International application No.
_ PCT/US02/26675
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) :  A6IK 3[/M072, 551
USCL :  514/50, 20

According 1o International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Miniomm documentation searched (classification system followed by classification symbols)
U.S. : 514/50, 220

Documeniation searched other than mintmum documentation to the axtent that such documents are included in the fields searched

Electronic daty base consulted during the internarional scarch (name: of data base and, wheye practicable, search terms used)
Please See Contimiation Sheet

C.  DOCUMENTS CONEIDERED TO BE RELEVANT

gory * Citation of document, with indication, where appropriate, of the relcvant passages Relevant o claim No.

XpP Database MEDLINE on STN, No. 2003007811, SANNE et al. 'Results of a Phase 2 Trial 1,38
of Amzanavir at Three Doses in Combination with Didanosine and Stavudine in
Antiretroviral-Nalve Subject,’ sbstract, JOURNAL OF ACQUIRED IMMUNE
DEFICIENCY SYNDROMES, 2003, 3?(1) 18-29.

A Danabase CAPLUS on STN, No. zmiz:msm. DE CLERCQ, ERIK. 'New Ami-HIV 1,35
Agents and Targets,' abstract, Mediciml Research Reviews, 2002, 22(6), 531-565.

Dmmmliudinumﬁnudmofmc. D See patent family annex.

. Spexial camgories of clend docnmeses: -~ laser dovumess pubbiished alver dhe baserousional filing das or priocity
date snd not Ia eoxflict with the applicarion bet clied o undersand the
"A"  docooess defloleg the general staie of the art wiich i3 nex cogsidersd © be principie or thewy wnderiying the nvesgion
of partienfar relevanee
X docomens of particular relevanee; the chaleed Investion cannet be
“E* earller spplication or patent prbfished on or afier the Ssermmtional fillag die considered wovel or eanaot be conskiered w brvalve e Inventive wep
when the document Iy takes alove
"L" documen which may tirow doubo an priority elaimyis) or which s eleed
establish thy pohlicstion det of anesher chation o other special reseon (a b o dooument of particelar reievanen; the clabmsd [nveotion cammot be
apecified) coasidered (0 lorvelve am itvensive sap when the documens i
cubloed with ooe er more other sach docesnenty, such esmblaation
"0" document refinring D an oral disclosurs, vee, exhibition or atber M belag obvicas to & pevaon skilled in the wt
“P*  documest published prior 10 the oeeradiossl Aling dace bot Leer tan the “&" document member of the mme patent funily
peiorhy dae clakoed
Date of the actual completion of the international search Dmdmﬁlhgﬁmpﬂnmﬂpm
06 March 2003 (06.03.2003) —
Name and mailing address of the 1SA/US 1
Commiwioser of Pasoars and Tradermarks "HW‘/
Box PCT ay
Washiagton, D.C. 20231
Facaimile No. (703)305-3230 Telephone No. 703-308-1235

Form PCT/ISA/210 (second sheet) (July 1998)



PCI/US02/26675 , L
INTERNATIONAL SEARCH REPORT

VN

Continuation of Box I Reason 2:

Present claim 2 relates to compounds defined by refercace w s desirable characteristic or property, namely “HIV protease inhibitors”.
The claims cover all compounds having this characteristic or property, whereas the application provides suppost within the meaning of
Article 6 PCT and/er distlosure within the meaning of Article 5 PCT for only very limited number of such compounds. Moreover, the
claimed combimation, namely “one or more HIV protease inhibitors® in combination with aiszanavir covers numerous possible
combinations. In the present case, the claims so iack support, and the applications so lacis disclosure, that 8 mesningful search over the
whole of the claimed scope is impossible. Independent of the above reasoning, the claims also lack clarity (Article 6 PCT). An attempt is
made to define the compound by reference to a result to be achieved. Agaln this search over the whole of the claimed scope ia
impossible. Consequently, the search has been carried out for those parts of the clalms which appear to be clear, supported and
disclosed, namely those parw relaring to the compounds specifically mentioned in the examples specified in claim 3.

The applicant’s attention is drawn to the facs that claims, or parts of clalms, relsting to inventions in respecs of which o internatioml
search report has been established need not be the subject of an internations] preliminary examination (Rule 66.1(e) PCT).

Continustion of B, FIELDS SEARCHED Item 3:

STN ONLINBE

search terms: HIV protease inhibitors, LDL cholestevol, mllycu'm lipoprotein, atazanavir, sequinavir, indinavir, amprenavir,
oelfinavir, tipranavir, lopimvir

Form PCT/ISA/210 (second sheet) (July 1998)
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INTERNATIONAL SEARCH REPORT recroatloral applicaiion No
PCTAUSDR/I25675
A CLASSIFICATION OF SURJECT MATTER
:  ASIK 3170072, 351
uUscCL :  514/50, 120

According to Internationl Putert Classification (IPC) or 10 both narioms] ciassification and IPC

B. FIELDS EEARCHED

Minizeen documentation searched (classification eystem followed by clamsification symbols)
US. : 514/50, 220

Docamentation searched other than minimmum documentation to the extent that such documents are inchuded |a the fields searched

Riectronic dux base consulted during the Internatiom] search (name of data base and, where practicable, search terms used)
Please Ser Comiouation Sheet

C.  DOCUMENTS OONSIDERED TO BE RELEVANT

Caicgory * Chation of document, whh indication, where appropriste, of the relevant pastapes Relevant to clalm No.
xP Datsbazr MEDLINE on STN, No. 2003007811, SANNE et al. 'Resulty of a Phase 2 Trial 1,33

anmﬂrnﬂnanulnmwhDMldmn
Antiretroviral-Naive Subject.” abmract, JOURNAL OP ACQUIRED IMMUNE
DEFICIENCY SYNDROMES, 2003, 32 (1) 18-29.

A _ | Dutsbmse CAPLUS on STN, No. 2000:891974, DE CLERCQ, BRIX, "New Amti-iIV 1,35
Agents and Targens," ahetract, Medicim] Rescarch Reviews, 2002, 22(6), 531-365.

[] Purter documenss are tisted in the comimetion of Box C. || See pateae fumily annex.

. Specia] caiegories of chied docsaents: b o e docesrss peblished aliey the lmsomionnd fiting dest or priority
dame nad oex la cosftict with the appBcacien but ched 1 sxdarmand o
“A®  doommem deficing the pesersl suee of the e which & not considered I be prinsipie ar theary xaderiylag the Lovesion
of panisster relevanee
- docnmment of particabir relsvence; the ciabond lrvesion caat by
"5  wwfir spplicerion or pusens pubiished o or aig e inpereioenl fling das considiornd mowed or cammtnt te comsiidered 10 bivlve an invansive Bap
whes the dospaess iy takes alews
"L” ducement which mey trow deube ou priority clabme) or witich is ched
emablich e publicadon dus of ancther citweinn o other spacial ramson (m - docemmt of particoley relevense: the clalnd vestion caces bo
apucified) conshierad i brvolve an lnvessive mcp whas the docommes ks
conhined with e &r move ether sech dopmenats, such coxnbinstion
0" decemem refesying 0 AN oral disciogre, wee, enxhiblion or other mesns being abviows te & parson skilied ia the art
“F  decymmm puhighed prior o the icrpecional illeg duiy tar ey thay the - docmpess sasmiver of the aune petest Gy
ity due chalmnd
Date of the actua] completion of the intermtiogs] search MofnnudTmlmmm
06 March 2003 2003
Name and malling acdress of the ISA/US WM
Cominsoes f et s Trtemms ‘I?WL/
v-—-.n.c ul
Pacsimile No. (703)305-3230 Telephone No. 703-308-1233

Form PCT/IEA/210 (socond shees) (July 1998)



INTERNATIONAL SEARCH REPORT Imeraatioral spplication No. |
PCT/US02/26675

Box I Observations where certain clalms were found unsesrchable (Contlnuation of Item 1 of first sheet)

This imermadonal report has not been cetablished In respect of certain clalms uader Article 17(2)a) for the following reasons:

1. D Ciaim Nos.:
because they relate 1o subject matter not required to be searched by this Amthority, samely:

E Clgim Nos,: 12 .
because they relate o parts of the ixernaional application that do ant comply with the preseribed reguirementy to mich
an extent that no meaningful internxzioml search can be carried out, specifically:
Pleasc Scv Contimuation Sheet

1

J. D Clalm Nos.:
becmue they sre dependem clabms and are oot drafied in accondance with the second and third sentences of Rule 6.4(a).

Baxl Observations where unity of invention is lacking (Continnation of Item 2 of first sheet)

This International Searching Authority found mubtiple inventions In this intermtional application, a3 follows:

As all required additlonal search fees were timely paid by the applicant, this international search report covers all
searchable clalmgy,

As all senrchable ciaims could be scarched without effort justifying an additional fee, thin Authorkty did not Invie
paymemn of any additdoml fee.

As only some of the required additional search fees were timely pald by the applicant, this isernatiom! search report
covery only those clatms for which fees were paid, specifically claims Nos.:

000

4, D No required adkditiona] search fees were timely pald by the applican. Cossequersly, this internations] search report Is
remricted 10 dx Invention first mentioned in the clabngs; k is covered by clalms Nos.:

Remnark on Protest D The additional search fees were accompanied by the applicant’s prowess.
No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (contlomation of first sheex(1)) (Tuly 1998)



INTERNATIONAL SEARCH REPORT

Costinnztion of Box 1 Reason 2:
Present clalm 2 relates 1© compounds definad by reference to & desirable characteristic or property, namely “HIV prosease inhibitors®.
‘The clalma cover all compounds having this characteristic or property, whereas the spplication provides support within the mesning of
Articie § PCT and/or disclosure within the meaning of Article 3 PCT for only very limited munber of such compounds. Moreover, the
claimed combimasion, nemely "one or more HIV protease Inhibitors® in combination with ataxanmavir covers mumerons possible
combinations. In the present case, the clalms so Inck support, and the applications so lacks disclosure, that 2 meaningful search over the
whole of the claimed scope Is impossible. Independent of the above reasoning, the clalmy also lack clarity (Arnticie 6 PCT). An attempt i
nbmmlhmmbymmlmdlmhm Again this pearch gver the whole of the clalmed scope s

, the search bas heen carried ont for those parts of the claims which appear w be clear, suppored and

dlscloced, nutydmpmrdmmﬂ:mwuﬁwlﬂuﬂymluﬂhﬂnuuphwfnﬂhchhs

The spplicant’s stizzrion is drawn to the fact that claims, or parts of claims, relsting to inventions in respect of which no internationat
search report bas been established need not be the subject of an Intermational preliminary examization (Rule 66.1(c) FCT).

Continpation of B. FIELDS SEARCHED ltem 3:

STN ONLINE

search teyms: HIV protease inhibhors, LDL cholesteyol, triglyceride, lipoproteln, atazanavir, ssquimavir, indinavir, smprenavir,
nelfimavir, tipraoavis, lopinavir

Perm PCT/ISA/210 (second sheer) (July 1998)
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1. COUNTRY: UNITED STATES OF AMERICA

2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
DIANE C BARTRAM

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

4. BEARS THE SEAL/STAMP OQF:
DIANE C BARTRAM, NOTARY

M
;

CERTIFIED

i

AT TRENTON, NEW JERSEY

i

5. pEE £
6. THE 14TH DAY OF JANUARY 2004 iff
7. BY: John E McCormac, CPA, NEW JERSEY TREASURER ;;;:
8. NO. A190043 =
9.  SEAL/STAMP: 10. SIGNATURE
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1 Tt
I, Stephen B. Davis, Patent Counsel, Patent Department, Bristol-Myers Squibb Company
dohuebyoerﬁfythﬂﬂ:isdommﬁiumﬂﬁmdtuemdnwwﬂéwpyofﬁeoﬁgiml
assignment signed by the inventors.
v -~

S B. Davis

STATE OF New Jersey
COUNTY OF Mercer

Subscribed before me on this_ 4% dayofg%, ,200 %

N%o:yﬁﬁc & #M_

DIANE C. BARTRAM
Notary Public of New Jorsey
My Commission Expires March 8, 2005

(SEAL)
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SECRETARY AND COMMEREINER
MMM
0.C 2OR31

DECEMBER 24, 2003 . I.IIIIllIlI.Il

PTAS 'w

BRISTOL-MYERS SQUIBRB COMEANY i
STEPHEN B. DAVIS :
P.O. BOX 400D -
PRICETCN, NJ 08543-4000

UNITED STATES PATENT AND TRADEMAHRK OFFICE
ROTICE OF RECORDATION OF ASSIGHNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE SIGNRMENT DIVISION OF
THE U.S5. PATENT AND TRAIDEMARK OFFICE. A CCMPLETE MICROFIIM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE I}EEL AND FRAME NUMBER
REFERENCED BELOW. -

PILEASE REVIEW ALL IMTION CONTAINED ON THIS NOTICE. THE
INFORMATION CONTATNED ON THIS RECCRDATION NOTICH REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS CR AAVE QUESTICGNS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMFLOYEE WHOSE NAME AFPEARS ON THIS INOTICE AT 703-308-9723.
FLEASE SEND REQUEST FOR CCORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213' JEFFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231. .

RECORDATION DATE: 12/22/2003 REEL/ : 014217/0062
) NUMBER PAGES: 4

BRIEF: ASSIGNMENT OF ASEIGNCR'S INTEREEBT (SEE ]IOCDENT FCR DETAILS).

1
ASSIGNOR: '
BECHFOLD, CLIFFORD DOC DATE: 08/30/2001

ASSIGNER!
BRISTOL-MYERE BQUIBB CCMPANY
LAWRENCEVI LLE~-PRINCETON RCAD
PRINCETON, NEW JERSEY 08543-4000

[ T

SERTAL NUMBER: 60316745 - FILING DATE: 08/31/2001
PATENT NUMBER: ISSUE Bt

ANTIONE ROYALL, EXAMINER !
ASSIGNMENT DIVISION ' |
OFFICE OF FUBLIC RECORDS' g
]
!
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: - UL DEFANTMENT OF QOMMERCE
- g Pylan nyw) Yrodomark Offion
M Nok 09810011 (axp. AB4) PATENTS ONLY :
To ttw Honorbis Dirsotor of fhe U8 Pler and Tradumark Cfioe: Fiasss feoted 10 attactud ofgiie documants of copy therea!.
1. Name of corveying party(isey 2. Name and ackiroes of receMyig party(les)
Chfford Bachfold Name:_Exiafok Mvere Sk Oarioary
Wﬂm
COIVEYaAnDL .
Assigrenent D Marger mm—h_lmmmn.m___
3 Ssowtiy Ageement [] Change of Name :
Prsoution Date: _tLﬁ,W - Aditorsl stsh & widossios) aner? O v @ e
4. ARECETION NEMESIE) Of PEISE MumbeI(e): |
nﬂMIhHuMMrmanhmﬁdihwm
A Patant Appliostion No.(a) 5. Pulank Ninly)

B0AT18,748
Adfiorsi mumdematache? [0 Y B M

5. Nams and addnses of party to whom & Total number and patants imvoived: 1
mb cornsapondence n ﬂ'm

Name: Sleohen B Pevia T. TowifwBTCFRAA &40
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To the Honomable Commissioner of Patents and Trademarks: Plsase record the attached original documernts or mpy

1. Name of conveying party(ies):
Clifford M. Bechtold

Addiional name(s) of conveying pariy(ies) sttached? L] Yes [l No

3. Nature of conveyance:

R Assignment [0 Merger
O security Agreement [] Change of Name
[0 Other

Exscution Date:

2. Name and address of recelving party(les)

Name:__Brisiol-Mvers Sqyibb Compeany
Internal Address:

Street Address: __LawrenceviliePrinceton Road

City:__Princaton State: NJ___ZIP: 085434000
Additional name(s) & address{ss) stisched? [1 Yes E No

4, Application number(s) or paient number(s):

A. Patent Application No.(s)
60[.31(., 4>

If this document [s baing flied together with a new application, the execution dete of the appfication Is:

B. Patent No.(s)

. Additional numbers siteched? [0 Y [E No

5. Name and address of party to whom correspondence
concaming document should be malled:

Name: ______ Maria J. Mathias
Internal Address:__Bristol-Myers Squibb Company
Patent Depariment
Strest Address:___P.O. Box 4000
Chy:__Princeton _ State: NJ ZIP:_ 085434000

6. Total number of applications and patents involved: 1

7. Total fes (37 CFR 3.41)

$_40

O Enclosed

Bd Authorized to be charged to deposh account and any
other additional fees required.

8. Deposll account humber;

DO NOT USE THIS SPACE

9. Siatement and signature.
copy of the original document.
David M.

Name of Parson Signing
Reg. No. 25,742
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Total number of peges Including cover sheet, atischments, and document: 2

Mall documents to be recorded with

required cover shest Information to:

Commissionar of Paiants & Tradamarks, Box Assignments
Washington, D.C. 20231



”

Woridwide

Case CT-2679 PSP
l,
Clifford M. Bechtold residing at 17 Streamview Circle
Guilford, Comnecticut 08437
United States of America,

pursuant to contractual obligations heretofore assumed by me and/or for good and valuable
consideration, the receipt and adequacy of which is hereby acknowledged, do hereby sell and
assign to Bristol-Myers Squibb Company, a Delaware corporation, having a place of business at
Lawrenceville-Princeton Road, Princeton, NJ 08543-4000, its successors, assigns and legal
representatives, all my right, tile end interest, which includes the right to and full benefit of such
prioriies as may now or hereafter be granted to me by local laws or by treaty, including any
intemational convention for the protection of industrial property, in and for all countries of the world,
including the United States and its teftories and possessions, in and to the invention entitied:

Use of Atazanavir in HIV Therapy

invented by me and described in the provisional United States patent application axecuted on even
date herewith including said provisional United States patent application and any application
claiming priority from said provisional application, filed in any country, and any patents which may
be issued and/or granted thereon, and all divisions, continuations, reissues, reexamination
certificatas and extensions theseof in all countries, the said interest being the entire ownership of
said Invention and all of said applications, patents (including reissue patents), extensions and
reexamination certificates to be held and enjoyed by the sald Bristol-Myers Squibb Company and its
succassors and assigns to the full end of the terms to which saki patents (Including reissue
patents), extensions and reexamination certificates may be granted and/or issued, as fully and
entirely as the same would have been held and enjoyed by me I this sale, assignment and transfer
had not been made;



X/ case cT2679
I;nd | hereby agree to communicate to said assignee or its representatives any facts known td me
respecting said invention, to testify in any legal proceedings, to sign and/or execute any further
documents and/or instruments which may be necessary, lawful and proper in and/or for the filing
and/or prosecution of all applications, including divisional, continuation and reissue applications,
axtensions and reexamination certificates and/or the granting and/or Issuance thereof and/or to
otherwise secure title to said invention and all of said applications, patents (including reissue
patsnts, exiensions and reexamination certificates in said assignes, and in general to do everything
possible to aid said assignee, its successors and assigns to obtain and enforce proper protection
for sakd Invention in all countries.

. .
Signed this 30" dayofﬂnfu& . 2001 by %MM
— Ciford M. Bechtold




ACKNOWIEDGMENT :
State of Commecticyt)
s8: Wallingford
County of New Haven)

Onthis _30Th dud_@‘fméim.wmm

, the undersigned, persomally appeared Clifford M. Bechtold,
1o me known to be the person of that name mentioned in, and who executed the foregoing Assipnment and

acknowledged that he executed it.

M ey !
My Commission Expires March 31, 2008
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ISUPERINDUSTRIA Y COMERCIO SISTEMA DE REGISTRO
[ Fecha 24/02/2004

L
| MANTENIMIENTO DE PROTOCOLOS
INumero : 19358

[Fecha : 07/05/1999

IConferido: BRISTOL-MYERS SQUIBB COMPANY

I -

[Pais : US ESTADOS UNIDOS DE AMERICA

ICiudad : 82 PRINCETON, NEW JERSEY

[Represent: S Sustituir: S  Desistir: S

INo. Radicacion: 99 28346 Clase: 0 Seev: O Seac: 0
1

iscnciaCodigoClr Nombre
I1 340 A CASTRO DUQUE RAMIRO
2 3002 GOMEZMEIIA HECTOR

I

I Encontrados (1/1) registro(s)
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v SUPERLHDUSTRIA ¥ COMERCIO
Raficaron  BAR12028 DROBODN Foim »
Jl Fechs () 2004-82-12 109 25

Tramte $11 PCT-POTENT 379 FOSE WACT ALY PRESEWTAC
Dependenc1a 2829 DIVISION DE HUEVAS (CRERCTONES

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

:' / USUARIC  RADICADOR
PATENTE DE INVENCION MODELO DE UTILIDAD { ) { /

Indiczcion de que se soflcila la concesion de una patente } (
Datos da identificactén del solicitante o d» [a persnna que se presetalasolledud  { ) {
Descripcion de la Invencién { ) ({
Dibujos de ser astos partinentes t) (

Comprobante de Pago da fas tasps'establecidas
COMRLETA ( // INCOMPLETA ( ) { )

DISENO INDUSTRIAL ( )

———

. Indicaclon da que se sollcita el registro de Disedo Industrial {
Datos de identlflcacion dei soilcitante o de ia persona que presenla (
fa solicitud
Representaclon grafica y folugrafica del Disefio Industrial o muestra del
Material que Incorpora el diseno { ) { )
Comprobante de pago de las tasas establecidas ( ) ( }

g Vg
—
—

COMPLETA () INCOMPLETA () ()

J
a N ESQUEMA DE TRAZADO ()
1
i
{
4

v g

{
Iidicacion de ;:e solitha el regist o de un Esquema de trazado {) { )
Datos de Identiflcaclon del solcitante o de 1a persona que presenta
La golicitud (
Represeniaclon grafica del esgueina de trazado {
Comprobante de pago de las tasas establecidas {

Tse Tyt e

COMPLETA () INCOMPLETA () ()

Firma Responsable

Fecha
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Industria y Com)ér‘)c{io

SUPERINTENDENCIA

Folio}J
2020

Bogota DC

Doctor{a)

RAMIRO CASTRO DUQUE
Apoderado(a)

_ BRISTOL-MYERS SQUIBB COMPANY

REFERENCIA: Radicacion No. 04-12030
Solicitud Intemnacional PCT/US02/26675
Fecha Inicio fase nacional 31/03/2004

Trdmite 011
Evento 379
Actuacion 416
Oficlo No. 330
Follos 001

Tenlendo en cuenta que la solicitud de privileglo de patents que se tramita bejo el
expediente Indicado en la referencla, retine los requisitos de forma establecidos en la
Declision 486 de la Comisién de la Comunidad Andina, el Tratado de Cooperacién en
Materia de Patentes (PCT), el Reglamento y la Clrcular Unica de la Superintendencla de
Industria y Comercio, se envia el axtracto de la solicitud a la Oficina de Comunicaciones
para efecto de su publicacién en la Gaceta de Propledad Industrial.

Cdmpiase
Dado en Bogoti DC,




