JP 2005-501880 A 2005.1.20

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
153R2005-501880
(P2005-5018804)
Y AEE  FRITE1H208 (2005. 1. 20)
(51) Int.CL." Fl F—va—F (B%)
A6 1K 31/4402 AB1K 31/4402 4C0O86
AG 1K 31/472 AB1K 31/472
A6 1K 31/4725 AB1K 31/4725
A6 1K 31/496 AB1K 31/49%
AG1P 3/08 AGl1P 3/06
FEWR KWK TREEZWERE (@ R H BRI
(2l HEES $5FE2003-524520 (P2003-524520) |(71) HEA 391015708
(86) (22) BEEH SERL14EE8 A 21H (2002.8. 21) FNAMN—~ A Y—Z AFZAT H
(85) BIRRCiRHH ERE16SF2H2TH (2004.2.27) 28—
(86) B HEES PCT/US2002 /026675 BRISTOL-MYERS SQUIB
B7) EERLHES ¥02003,/020206 B COMPANY
(87 EEAMB TR 15438 130 (2003.3. 13) FAYHERE —a—3—2M 101
(3l) BRIEEJESE  60/316, 745 54 Za—3—2 =% TAZa—
(32) & H ERE1358H31H (2001.8.31) 345
(32 BAEEEE  RE (US) (74) (RIBA 100068526

HEL Bt #E
(74) {REA 100098925

#E+ kH #EX
(74) {E A 100126778

#E+L B k¥

B EICHE S

G4) [READEM] H | VEZCIETZ7T2FEFEADER

(57)00 00
HVODOOOOOOLWLOODOD/00000000000000000000000000
0000000000000 00000(BMS-232632)0000LWLDL-0000000000
/0000000000000000000000HIVODOOOOO0OOOOO0O0O00O
0000000000000 00000HVOOOOO0O000000000000000
0000000000000 0O0P45000000000000000000HIVODOOO
0000000000000 000000000000



(2) JP 2005-501880 A 2005.1.20

ugbooogboofod
oooooao
igooooboobodvoboooooooboboooboobooobooobdHVvoOoooogano
cowbLOO0OO0O/00000000O0CODOOODODODOODODOODDODODODODOOODOGDO
ooooooooooOHIVODODOOOOGOoooooDoDOoOoHIVDOODOOLWLILOOOV/DOCO
uoboooboobooboobooobooboooobooboboooboobobao

oooooao
HivO OOoooooDooooooodvoooooooLwtooo/ooobobboboogd

uo

(W)
O oo0Do0ooogog4Qgogooao

Oooooooogogoao
O- OoooogoQgogoooao

OOoooooo4o0ooooooogoooooogogog
OO0 0Do0ooDooog0ooDoDoogogoooooodg
OOo0oooooooooDoooooooooond

O
a
O
g
a
O
a
u
O
a
O
g
a
O
a
u
O
a
O
g
a
O
a
u
O
a
O
g
a
O
a
u
O
a
O
g
a
O
a
u
H

Ooo0oooooOooOooOooOoao

OoooooooQooooao

Ooooooooooooooooo T ooog

ooooao
Iivboooooooooooobbxivoooooooououoooboboooogoooao

gbouobooouoboobooboobodvbbooouobooodogdobaHIvd
goloooooooovprP4s00000C00O0O0OODODODODDOOOOOOldHIVOOO
gboooboobobooobooooobooboao

gooobooboogobooooboobobooboobobooboobao
gboobooboooboboxrvoobooooobooboobooboobad
20000000

O

oooooooooocooouoooooooos3sbooboo0o0od

ocooooooco/0c0O0O0O0O0ODO0DO0OO0DODOOOOODOOOOHIVOD
ooooooooocolHvVvODOOOOGOOoooooODoOOoooooooooao

ivboooobooboi1icogboooboobHrvoooobooooooobada

oooooooobooooboooooooobDbooocooooooobDbooOooo
gcoLwLooo/00000000O0O0CDOOODODOOOOHIVOODOGO
oodHlvOooooooooOoooooooooooboobooooooooao
ooooodHvooooooDbDOooooooooobbooooo

a

O

g

u

O

g

O

g

a

O

g gbooobooogoboooboboobooobooobooodVvODDboboao
u gbooboooobdosvbooboboouoboobobooobdoaoaoHy
O (boo)oooooooooOooooobOoOoooDbDOOooboDbODDODOoDOoDoOO
g gboooboooogobooboodvboooobooboobooobooooao
O coooooooooooo/00O0O0O0O0DODOODODDODDODDODOODDODODO
g gooobooboogobooooboobobooboobobooboobao
a ocooooooooooooboo(@OooOogu.s.e,100,2770 0)0 0000
O oooooooooooooooooobDobooocooooobooboboDobooOobond
g oooooooooooogoooooo(@boDbDbu.s.6,037,1570 0 )0O
u

O oooooooobooooboooooooobDbooocooooooobDbooOooo
g gboooboobobooboobooboobyvVvOoooboooooogahn
O OD0DO00O0O0D0ODO0D0O0OD0D0ODD0OO0O0OD0OO0ODOOO0OEBMS-232632000000)0D000
5,849,9110 0 0 6,166,0040 0000 0DO0O00ODOODOGG,087,3830 00000000
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
gbooolgo1ioogobobooobooboooboooboboboboobao

10

20

30

40

50



Oooooooooood
OooooooDooooogoogo

O

O

OO0 o0 oo oooo oo oooooQgoooo
Oo0oo0oooooeooUonoooOoooogooogoao

Ooo0Oo0oooOod
Oooo0ooogo

)

OooooogQgoo
DDDDDDDD;
Oooooooogo-re
OoooooogoQgoao
OooooogogQgoao
OooooogQgoao
OooOooggogao
Oooooooogoao
OoooooogoQgoo
OoooooogogQgoao
OooooogQgoo
Oo0oooooggoao
Oo0o0ooogoQgogao
OoooooogoQgoo
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
OOoo0ooogoQgogao
OoooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
OooooogQgoao
OO0 oooogogogao
OooooooQgoao
OoooooogoQgoao
Ooo0oooogogQgoao

JP 2005-501880 A 2005.1.20

uboobooouoboobooboobooooobooboobooboaado

O O0Oo0ooooao
OO0Ooo0oo0oooao
OOoOo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

goodagbad

O
O
O
O
O
O
O
2
gd

oooooooobDoooooodVvOoooooooOoboooooswononoao

OoooooooODoDOoOo0O0OogHIvo O
oooooooao
oooooooao
0 04dgagepr4s00
oooooooao
oooooooao

Ooooooooo
Oooooooe o
O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao

g
u
O
g
O
g

(Coooo)

oooao
oooag
good

oad
goooboobooLwwL-o0oboobnn
gboboi1ogboooboobrvooooanoand

OCHIvOODODOOOOLwL-0000DO0OO0DO0OD0OD0O/0

oond

oonf
uond
oooao
LDL-0O O
good
0 P4500
oooag

O Oooo

goooboobooboboobooboonn

OCHIvOOOOQOLwwL-0O0Oo0ooooooo/00

gbooboooobogoboonn
ugboobobooooboobooanb

g
g
O
g
u
O
g

OOoo0ooooao
OOoo0ooooao

gbooboobooboooband

(00D0DO0O00oO0o00)

O

OO0 oooooogodg
OOooooooogogg
O- oOoo0ooogdg

OooooooogQgdg
O

a O

o
Oor-roo0ooOodg

[ B R |

gbobooboobooboaoab

OoooooQogdg

O
O

g o

OOooOoooaog

OoOoo0ooo0ooao
OO0Ooo0oo0oooaoo
O0Ooo0oo0oooao

OO0Ooo0odao

O0Oo0oo0oo0oao

60 000 000000D0DO0OOQ0OO0OAO(Pharmacotherapy, 1999, 19: 281-2980 O )O

0000000000000
0000000000000
0000 OA(HMG-CoA)D O O
0000000000000
D00O0O0O0O0O00O0O000
HIVOOOOOOOoOOOoOoao

O0Ooo0oooo

/00000000000 o0oao
uboobdooboobodgbd
goooooooooogooao
HivbO OOooOoooooogano
oooooooooooooao
gboooboboooboooboao
oboooboboooboonbad

HivO OoooooOooOooooooooboodHvOboOoOoOooooooao
ooooov/0o0oooooobooogooooooboboooooooooo
ogHlvbooooooooooolHvOOOOoooooboi1iooooboDoao
gooooobOoocoooooodvooooboooooooooonoao

gboobooobodHvooooboooobooboooooboosvooano
goooLwwL-oocococoooooobobooobooooooobobDbooobooo

gili0oo0oo0ocoooooesoboHivbooooooououooobobbooooodo
ugbooboooobooooboobooobooobooboboobooboao
ocowL-0oooo0oboO0ooooDbo/000000000000D0O0O000COAHIY
gooobooboogobooooboobobooboobobooboobao
gbobooboooobooboobooboooboooboobooboobooban

Hivb oooooOoOooooooooooooooooooooooooooooooao
ooooooooooooogootwL-oco0ocooooooo/oooobobbDbOObODOO
ugboobooboboobodvbboouobooboobooboobooobdsvoboonoao

ooogao

oooooooobooooooooao

10

20

30

40

50



(4) JP 2005-501880 A 2005.1.20

goboodgbad
oooooooodvDboooOoOoooouoooooboooboooooooobDboooo
gcoLwL-ooocooooooo/00000C0CDODOD00OO0DODODOOODODOOHIVODOOD
oooooooooooan

googbad
oCnNnoooooooooooboo0oooooboO0oOos30 00101000 (200mgl 400mgd O OO
50mg)D0O0O0OOCHIVODODIIOD3DODDODOODOOODDODODODODODODOODODOODODODOTY
Somg0 OO OO 0?2100 gboobooboobooogobooboboooboobgdnb
gbooaogboaooodghb OCOHIVODOOOOOODO>2000000/mi(e/ml)07800 000

O
OoO@DOOHIVOOD
oooooooooboao
ooooooooooao
oooooooooDboao

ooooO0o)y oOoooobDOoOoo@obo)ooboooooDbOoOo
oooooooboooooooooooboboboooooooao
ooooooooocoooooooooboooboooooooao
40 0Db0OO0O0O00O0OooobobDboOo0OO0oO0oOoOoooDboDbDaDeLebL

O 0OooQoooo

-uboboboobooboobobooboobooboooboooboonb

O

Ooooooogd

I I B Oo0oo0ogano

O 0Oo0ooOooao

O o0Oood

0

Oooooooo0ooooooo0ooDoDooooooooao
Oo0oooooo0ooooooooooDoDooooogoooao

Oooooooogooerooogoggooao

O 0Ooo0oo0ooOoao

g
u
O
g
O

ood
200000003000 NMNO0000000D0DOODO?20 0 (400mgl O O 600mg)0O O

ooooooooooooouooooobooboobocooooooobobDOaoOdsstd
oooooooobooobooooooooobooooooooooboboooooOoOoao
oooooooobooooogoooo20000b00D0000O0O0O0O0O0DOO
googooooooooOod(boboUogo+0boogguooopbo+oboboDoO
0+0 000 00000D0O0OO0ODDO+000D000D0O0OO0OOODODOODOO)OnDO
gbooobooboobooboooboobooboobooboboooboobao
0O 400mg QD + 0 0O O OO 1200mg QD + 20000000 0ODODDODDODODODODOO
0 600mg QD + 0 OO ODOO1200mg QD + 2000000 OCODODOODOODOOO
400mg BID + OO O ODOO400mg BID + 20000000 O0DO0OODOODOOAO
a

b2d000000COO0OO0O0O0O0O0ODODODOOOO0OO0OOOOODODDODOOOOOn
gooobooobooboobobooboobooboobobooboboDboao

iooogv7boooooooooooooobooooooooooooooooOogoo
oooooboboOoocooooooosoooobooonNnooooobobDbO0Od4sOOn

obooobOoo0bDOHIVRNADDODODOODODOODODODODO200000
bl12z000000C0CO0000O0O0O0OODODOOOO0OO0OOooOooOooOoDbDDODOOOOOan
ooooooobooooooooooboDbOoOe0oomg-000O0D0O0OO0OCOO-=-49.10
O400mg-0 00 DO0O0C0O-28.7000000000D0ODO0ODC0CO0O00O0O0O00OD0ODO
ooooooobooobil12z0c00oooooooOoOoOoOocooOooobobooOooOoobooao

37mg/dLO 0D DO OCOOOOO®GE00mgH -20mg/dLO 0O 00 OO O 4000 5mg/zdLO O O
oooOooooooodooooooooDw0b000OocODOO0OOoOODOI2000
oooooLlwL-ocoocoooooooobooooooooooobooobooOooao
gooooboogd

u oo

ziboooooboobOO0Ol120000000DO0DO0OOCOO0OO0O0OO0OOODODOOCOOOOOOOOO

Oooooooao
O 000 400mg-0
ocooooooao
mgd -14mg/dLO
O0O0O0LDdL-O
Ooo00oo0ooo
OooDo0oooo
OooDO0oooo

OooooooobDoOoOO0oo0oooooeoc0-0c00DO00OO-135.9000
ooogg-155.2000001200000000000000000DO00O0
0102mg/dLO D DO OO OO0OOO®G00mgO 5mg/dLO 00O O O O O 400
oodz200120000000000D00O0O0O0OO0DODDODOOOOOO
ooooooobooboOooooooooooobooooootLwL-oo000
gooboooboobobooboobooboobooooboobonb
uboboobooboboboobdoobooboobooboobooboodno
oooooooooboooooooooooboooobooooooooao

O 0Ooooo
Oo0oooogogdg

10

20

30

40

50



oonf
oo
ooof
uon

uod
od

O O

oo
g o
od
g o
u o

g o
ood
oo

OOoDooooog4oooooooogoDoooogogogaog
oo oooooogodg

OO0 o0ooDoogg4UoooDoooggUoooDooogogogaog
Ooooooooo0oooooooooooooogoao-g
Oo0ooooooooooDooooog ToOgoogao

ogaod
ooaod

Oooooooo0oooooooooooogogogoogoaoQg
OO0 oooooo4o0ooDooogogooooDooogogooQg

a oo

(5) JP 2005-501880 A 2005.1.20

goooaooadd

gboboobooboboobobodvoooooooilioogobooan
oooooooooooooooooooooobooooooooao
gooboooboobobogogboooobooboboooboobonb
OoOO0O0O0ooO0OO0O00ooODoDO0oOoooboO0oOoOooDaO (efavirenz)O

IvooooOooooooooobobooooao

ooooooooboobooooouooooobobooOoooOon0one,166,004
oooooooooboooooooooooboooobooooooooao

6,087,3830 0 00 000O00O00O00ODO

oooooooooLwL-oogoooobooo/00O00ogoooao
goHivboooooobooboooooboobooooooooan
oooiloooooooodvoooooboobooooooooboDoao
ooooooooooogoLwL-ooooboooogoo/0ooooao
gbobooboobooboooxvbobooboooooboooooaobada

giooooooooooboboooooooobobooooooooao

goboobooboboooboooboobooboooobooboaodnb
oooooooooooooooooooooobooooooooao
gooobooobooboobao

Oo0o0O0Oo0D0OLwL-0ooooo0oo0oob0oo0obo0ooDoooDoDoOooooao
OO0O0OO0OD0OO0OO0OO0OO0OO0ODO0OO0O0O00O0O0OO0«ONational CHoresterol Educati

on Program (NCEP) DO OO OOOOOOODOOOOODZR201000CDO0O0O0O00DODOOO

OOoOO0OLwL-00D000000>130mg/dLO0O0O0DDOO0OODO00ODOO®>150mg/dLO0OD0OOODO
oooooooobooooooooooobooboooooooooooooogoooan»>200
mg/dLO O 0O DODOOCLOL-00000ODODOOCOCO>160mg/dLOO0O0O0ODODDOOOOO
goooboobobogoboobooobooboboooboLww-obooboobogobo
OCO0OO0D0O0O0O0D0O0OO0O0OD0DO elevated)DOOOOONCEPOOODODODOOOODOOOO
ooooooobooooooooooooobooboooooooboobooOooowL-0b0000
gboooboobobooboobooboobooNEPODODDODOODDODDODODO
good

oooooao
ocoooo01ooooooooooooooooDoogo(@OoLLwL-ocO0o0ooooDoooon
ocooOoooooOoOooooOOoOooooDbDOo)HVODODDOOOODODOODODODDODOOODOH

vboobooooLwL-oboboooboboogobgoobooogobobobobgobooboodnob

goboooboonboad
oooooao

gooooboooboao
ugbooogboofod

goooboobobaoadd

gooboooboobobooboobooboobooooboobonb
OooO0ooooOoO0oOoooosmgOO11.6g/0/0 030000000

oo)yoOOODOODODODODODODODDODDODOOODODODDOODODODDODOOGS0-800000D00000ADOA400

-6000 0D DODDOODODO
ooooao
gooooooan

oooooooao
gooogao
gboooodaoad

OooOoo0oood

0O 400mg0 10 1000000 DO

goooboooboobogobgoboooboobob0Ooe,166,0040 0

6,087,380 0 0000000 OoooooODoOooOooOooooOooobDoOoocboooooooao

oooooooboooooogano

oooogep4s00000000O0O0O0DODDOOOOOOOOODODOOO

ooooooobOxlivOOoOOOOOOoOuoooooboobooboboooooobobDbooo

10

20

30

40

50



Ooooooooo0oooooo o0 ooDoooo0o oo oDooooDooDoDooooooooodg
000D oODOo0Oo0oDoDOo0Oo0oDoDOoOo0oDoDoOo0oDoDoooNOoOoOooDooooagadg

OOo0oooooo0oooDooo4oooooooogogg
Oo0ooDoooddooooogogderoDoooogogdg

ugboobooouobdoobooboobooboobooooboobooboobaa
goooooooooooouoooooboobooooooooboobooooooao
ooge,037,1570 00000000 0O0O0O0O0ODODDODOOOODOOOO0ODOHIVO
gooooooooooooooooobooboooooooobobooobooooooao
gooobooogobooogoboobobooboboogoboobobooboo

(6) JP 2005-501880 A 2005.1.20

O Oooo
s Y

Hivh O O0oOoooODOoOoOoooooooobooooooooobooboo0Oooogaoanoe4son

oad

O 0Ooo0oo0oooao
Oooooooogod
Oooooooogd
Ooooooogd
T Ooo0oo0ooogd

o R [ o A O A O
(W)

o o B R o R o R
=
w

ooano

O

O 0Oo0oo0ooao

ooogoogao
googao
g o

oooao
LDL-0O O
ugooad
0 P4500
ogooad
oad

Ooo0oo0ogano

000K,
ODO0OP450 3A0 00000000 O0DOCOOO0D200000000000000
(1200mg0 1030 (TID) D D)0 O O0DOD0392000364%0 00000000000
0000000000000 0O000O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOaO
000000000000 O0D00O00O01200mgl01000000000000
0000000000030 00000000000000000000000
200mgTID0 00000000 O0OOODOOOOOOOOOODOCOOOOOOOO
000000000000 O00O0O0@AUODOO0OODO)DOO0CMIN(DDODOO)ODO

T OoOoo0oo0oood

Oooooooogod
Oooooooogd
Oooooooogd
OOoooooogd

oooodHvOoooooooobDoboooooooooao
goboDoHvOboooDoboooooooboobobodno
goboooboooboborvoooobooboooobad
oooooonoooooooooobooobooooooao
1200mg0 1030000 0000 11200mg0 101000000
oooooooodvOooooooooooooooao
gobooobooobobogoboooboooboooboobodnb
uboobooboobooboobooboooboooboooogadnb

gbooboobooobdosvbooboobouoboboouobooboboobooaod
ooooooooooboooouooooboboboocoooooobobooobooao

24y MOOOOOOODODODDOOOOOOOOODDODOOOOOO

oooooooobooooooooooboboooooooodvooano

O

O O0oo0ooo
O 0Ooo0ooo
O OooOooo

O

O

gobooboooobogoboao

godHlvOoooooooOoooooooooboDooHwivhOOo
oooo/000oooobobobooogooooooboobooOon
Hivbh oooooooboooodwvooobooooooi1oaao
gooooobOoococoodvOooooooobDooooao
gboooboobooan

gooHvooOooooboooDobooboodVvODooogoboonbi1ogobaod
pas00 0000 O0O0ODOODODOOOOOOOoOOlMIVOODODODDODOOOOOOO
ooooooobobooooge,le6,0040 0000000 0CO0O0O0OO0O0ODOGDO
goooobooobooboobobooobooboobooobobobooboobodnb
uboboboobooboobooboooboooboooadnb

10

20

30

40



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

0O 03/020206 A2

€]

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) Tnternational Publication Date
13 March 2003 (13.03.2003)

O R O 00 O

(10) International Publication Number

WO 03/020206 A2

(51) International Patent Classification” AGIK

{21) International Application Number: PCI/US02/26675
{22) International Filing Date: 21 August 2002 (21.08.2002)
(25) Filing Language: English
{26) Publication Language: English

(30) Priority Data:
60/316.745 31 August 2001 (31.082001)  US
(71) Applicant: BRISTOL-MVERS SQUIBB COMPANY
[USAUS]; PO. Box 4000, Princeion, NJ 08543-4000 (US).

(72) Toventor: BECHTOLD, Clifford, M.; 17 Sireamview
Circle, Guilford, CT 06437 (US).

(74) Agent: MORSE, David, M.; Bristol-Myers Squibb Com-
pany, PO. Box 4000, Princeton, NJ 08543-4000 (US).

(81) Designated States (narional): All, AG, AL, AM, AT, AU,
A7, BA, BB, BG. BR. BY, BZ. CA, CIL CN, CO, CR, CU,
CZ, DE, DK. DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM. IR, 11U, ID, 1L, IN, 18, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PL;, RO, RU, SDD. SI. 8G,
SI, $K. SL. TJ, TM, TN, TR, TT, TZ, UA, UG, U7, VN,
YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GLL GM,
KL, LS, MW, MZ, SD, SL, SZ, 17, UG, ZM, /W),
liurasian patent (AM, AZ, BY, KG, KZ, MI), RU, L), TM),
Buropean patent (AT, BE, BG, CII, CY, €7, DE, DK,
ES, FI, FR, GB, GR. IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPL patent (BE, BJ, CE CG, CL CM, GA, GN, GQ,
GW, ML, MR, NI, SN, 1D, TG).

Published:
—  without infernational search report and to be republished
upon receipt of that report

For two-letier codes and other abbreviations, refer (o the "Guid-
ance Notes on Codes and Abbreviations" appearing af the begin-
ning of each regular issue of the PCT Gazerte.

(54) Title: USL OIF ATAZANAVIR IN HIV THIIRAPY

(57) Abstract: A method for reducing elevated plasma .11, andfor triglyceride levels in an HIV-infected patient is disclosed. [n this
method, atazanavir (BMS-232632) cam be used Lo treat HTV infection in patients exhibiting elevated plasma T.DT.-cholesterol and/or
triglyceride levels, can be substituted for an offending TTTV protcase inhibitor used in such therapy, or can be used in combination
with an ITIV protease inhibitor metabolized by cytochrome P450 monooxygenase.

JP 2005-501880 A 2005.1.20



—/
L T T s T e T s T s T e T e T s T s T e T s T s T e T s T T T e T e T s R e Y e O e O e Y e R e, RO e R |

20

25

30

(8)

WO 03/020206 1 PCT/US02/26675

USE OF ATAZANAVIR IN HIV THERAPY

REFERENCE TO RELATED APPLICATIONS

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

TECHNICAL FIELD

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

atazanavir with such other HIV protease inhibitor.

BACKGROUND OF THE INVENTION

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

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

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

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

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

inhibitors are employed.

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

One suggested solution to the above problem has been to administer
antilipidemic agents to patients having 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 statins such as simvastatin and lovastatin, antibyperlipidemic efficacy in
HIV-infected patients on protease inhibitor therapy may be compromised at standard

statin doses.
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SUMMARY OF THE INVENTION

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

atazanavir.

DETAILED DESCRIPTION OF THE INVENTION

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

dosages.

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

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

to said patient an HIV-inhibiting amount of atazanavir.

Atazanavir is especially useful in the treatment of HIV-infected patients who
have elevated plasma LDL-cholesterol and/or triglyceride levels resulting from
antiretroviral therapy with an HIV protease inhibitor.

Tn a Phase II randomized study, the safety and anti-HIV activity of three once
daily doses of atazanavir (200 mg, 400 mg and 500 mg) was compared with 750 mg
of the protease inhibitor, nelfinavir dosed three times daily. Twenty-one patients
received nelfinavir in combination with stavudine and didanosine, while atazanavir
was administered both as monotherapy (for two weeks) and then in combination with
stavudine and didanosine to 78 treatment-naive (no prior anti-HIV therapy) patients
with HIV viral loads >2000 copies per milliliter (¢/mL). Patients in the atazanavir
arms showed at least comparable reductions in viral load compared to the nelfinavir-
treated patients, but displayed no changes in lipid levels, while after four weeks,
those in the nelfinavir arm had an increase in total cholesterol, LDL-cholesterol and

triglyceride levels.

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

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

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

inhibitors

JP 2005-501880 A 2005.1.20



—
L T e T e T e T e T e T e T e B e N s T e T e T e, T e T e TR e, T e, TR e T e, T e T e T e T e T e TR e T e T e B e |

20

25

30

(12)

WO 03/020206 PCT/US02/26675
5
atazanavir 600 mg QD + saquinavir 1200 mg QD + 2 nucleoside reverse transcriptase

inhibitors

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

inhibitors

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

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

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

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

other medications.

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

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

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

6,087,383,

In the process of the present invention, one starts with an HIV-infected patient
who has elevated plasma LDL-cholesterol and/or triglyceride levels. In one aspect of
the 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 therapy which also includes
one or more other antiretroviral drugs such as reverse transcriptase inhibitors or non-
nucleoside reverse transcriptase inhibitors. Such candidates, although they may
exhibit satisfactory viral suppression, may be of increased risk for hyperlipidemia and

premature cardiovascular events.

The term “elevated plasma LDL-cholesterol and triglyceride levels” as used
herein is based on the National Cholesterol Education Program (NCEP) clinical
practice guidelines for the prevention and management of high cholesterol in adults.
In the latest guidelines issued in 2001, plasma levels of >130 mg/dL of LDL-
cholesterol and >150 mg/dL of triglycerides are 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. Itis
intended, then, that the term “elevated LDL-cholesterol and triglyceride levels” as

used will be consistent with current NCEP guidelines.

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

plasma LDL-cholesterol and/or triglyceride levels.

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

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

tablets and powders for oral suspension.

Atazanavir has also been found to be an inhibitor of cytochrome P450
monooxygenase and can improve the pharmacokinetics of drugs metabolized by this
enzyme, including particularly other HIV protease inhibitors such as saquinavir,
indinavir, nelfinavir, amprenavir, tipanavir and lopinavir. Thus, it acts in 2 similar
way 1o 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 monooxy , use of at ir
concomitantly with such other HIV protease inhibitors allows reduced dosages of
such other HIV protease inhibitors to be used while maintaining the same degree of
viral suppression. For example in the Phase II study described above, the dosage of
saquinavir could be adjusted from its recommended dosage of 1200 mg 3 times daily
to 1200 mg once daily when combined with atazanavir. Atazanavir can be used in
combination with other HIV protease inhibitors to reduce LDL-cholesterol and
triglyceride levels in AIDS patients undergoing protease inhibitor therapy while still

maintaining the desired level of viral suppression.

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

atazanavir/saquinavir combination:

Atazanavir is a moderate inhibitor of the cytochrome P450 3A enzyme
comparable to nelfinavir and indinavir, with a K; of 2.4 pM. 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 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
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HIV-inhibiting amount of at least one HIV protease inhibitor metabolized by

cytochrome P450 monooxygenase.

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

suitable for the present invention.
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CLAIMS

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 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 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.

S. 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.
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disclosed, namely those parts relating o the compounds specifically mentioned n the examples specified in claim 3.

The applicant’s attention is drawn to the fact that claims, or parts of claims, relating to inventions in respect of which no internationat
search report has been established need not be the subject of an international preliminary examination (Rule 66.1(¢) PCT).
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