JP 2009-18174 A 2009.1.29

(19) BFREREHFT (JP) 2 M A E|A) (1) s A RS
15RH2009-18174
(P2009-181744)
43 AME  FR215E1 298 (2009. 1.29)
(51) Int.CL. F1 F=7I2—F (%)
AG1M 16/00  (2006.01) AB1M 16/00 305A
EEHMR B BEREOM 14 OL WESHE (& 35 5)
@21 HEES $FEE2008-208061 (P2008-208061) |(71) HER A 500046450
@2y HEE ERE2058H12H (2008.8.12) VAAR - N)IiFw R
(62) B DFRT 5 EE2002-549315 (P2002-549315) RESMED LTD
D457 El F=A TN TFT215322—- - Y2 .
BHEE FRISEI2A 11 (001.12.11) BIoL T KT - EAX. LY HFRA
(B1) BRBEFES  60/254, 151 o h—H— KFAT 1B
(32) ®scH FEREI2FE12H11H (2000.12.11) (74H HRE A 100084146
(3 EWRETEE  KE US) £EE LF F
(74) fCE A 100081422
RE+ EE KE
(74H HRE A 100118625
#EB+ KB R
(74) fCE A 100065259
#EB+ AR B
BIRE B

64) [EHOEN] WEREEHRRERARXE

G7)0000
0000000000000000000000000
000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0o

0Do0ooooo




Iy e e e e ey e e e [ e s s [y

OO0 oooodgogooao
Ooooooogooooao
Oo0ooooogogoooao
OoooooogooooOoao

O 0Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
OO oo
O 0Oooo
OO oo
O 0Oooo

e s e e e e e e s Y I o A
Oooooooooooooo0D oo oDoooo0D oo oooo0oDoDoooogoooo

OOo0ooooo4o0ooDooogogoooogogog
Oo0oooooo o0 ooDooo o ooooogoQgoQg
Oo0ooooo4ooooDoooogoooogogog

O0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooo
O O0Oo0oooaog
O Ooo0oooaoo
O Oo0oooaog
OOooooao
O Ooo0oooao
O0Ooo0oooao
O Oooo

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooogoooogogg
OooooooooooQgdg
Ooooooooooogogg

O Ooo0oooao

O Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
OO oO0ooo
O OooOooo
O OoOooo

O
O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O

|

O

O Oooo

O Oooo

O O0ooo

O Oooo

O O0ooo

O Oooo

(2)

JP 2009-18174

2009.1.29

10

20

30

40

50



(3) JP 2009-18174

oooobObOOO0oDO0ooooooobobobobooooooooboao
ooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooao
O Ooo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oo0ooooogogoooao
O 0Oooo
O 0Oooo
O 0Ooo
O

O

O

OJ

O

O

O

O

O

O

O

O

O

O

O

O

OJ

O

O

O

O

O

O

O

O

O

Ooooooooooooo
O
O

O 0Ooo0ooo

O0Ooo0oo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
OO oO0ooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
OO oO0ooo
O Ooooo
O OoOooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OOo0ooooo40oooooo0 oo ooooUoDUoooDooooooooooggg
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O

Oooooooo0oooooo0 oo ooo oo ooDoooooooogogQgg

e s e e s e ey e e e e e e e s s [
OOooooo4ooooooo0 oo ooo oo oDooooooooooggg

I R ey e e R [ [y |

goobboooooboogooboooooan
uygboboouoobbooouogouoobooooobboooobboooaoooan

N~ O

iND0io0ogoo0oo0oooDoooOooUoooDUoooDooooooooDOd
vwoooooooooooao
gooooboboobooooooobobbooooooooobobobooao

Oo~"oonNN > oboooooooooooo0ooooooo00 oo oo oo oD oOoo0ooooDoDooogogoooao

O
O

O
OJ
O
O
O
O
O

ooocoDbDDbOO0oDOoOoooooDbDDbDDbO0O0OOOeosr2s4,1510

O

O

2009.1.29

ooan

O

O

O Oooo
O Oooo
O Oooo

O

O

10

20

30

40

50



(4)

JP 2009-18174 A 2009.1.29

ooooOobobooooooooooboboboooooooobbbOoooooooobobooooo
g

oooobooao
gogobobobodoooobobooouoobobooooobboooouobboooobooooobobooogaao
ooooObobooooooooobbooooooooobbooboooooobbooood
goooboooooboboooobooboooobbooobboooobobooooboboogao
ugogoboboboooooboboooooboobooooobboooobboooooboooooboboogao
ooooOao

gooobooao

goooooooooo* ooboo”ooooboobooooboboooooooooobo®* oogao
" Ooo00000OsullivanD0 000000000 DODODOOO0OOODODODODODRD 4,944,310
ooooObobooooooooobbooooooooobbooboooooobbooood
gogooooooobobooooobooboooooboboooobbooooboboooooboboogoao
uygbobodooobbooo,boobobboouoooboooobboooooboooooobn
ooooobobooooooooobboboooooooobo*O0oOo”oooobbooooo
gooobooboooooboboooobDboo

goooaoaad

OooOoOD0O0O000004,944,3100

gooobooao
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
ooo,b0000000o0coobOboboooooooobbooooooooboobooood
OOResMedUDODOODDODOOODODODODODDODODDOODODODODODDODDOODODODODDODODDODOO
goooboooooboboooobooboooobbooobboooobobooooboboogao
ResMedD DO OODOOODODDODOODODOOODODDOODODOOODODDODODDODODODODODOGO
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
gooooogooobooogoobooboooobobooobbooobobooobboogao
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
ooooO0Os5,704,3450 0 0 00000000

gooooao
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooOboOoo0oooooooobbooooooooobboooooooobboooodd
OoOO0O0000OU00oDO0oo0O0o0D0o0DDUO0DDODOO000OD0OResMedd D DOO0OOODDODOO
gogobobooonnmooooooonn

ooooObOOO0oO0oDoooooobObobOooooooan
(MHooooobbooooooooobobbooooono
gHoogfgoooogooooobooooDooooooooDooboooDoooDoDOooDooo
ainDiooooooooooDooboooooo

avyoooooooooooboboooboo

VMHNoOOooooooooooooao
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
ooooDDbOoOO00oooooobboooooooooDoboooooooooDDoD@ainooc
vwooooooaod

ooooooao

goooooooboooobbao

oooobooao

OCOoOO0000D0ODO0OD0OD0OO0O000DODwWwo98s/513620 Farrelld PaceD OO0 OO0 OD0OODO
ooooObobooooooooobbooooooooobbooboooooobbooood
goooboooooboboooobooboooobbooobboooobobooooboboogao

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [

oo oooooooooooogodg
OO0 oDoooogogooooogoogdg
Oo0oooooooooooogodg
OO0 oDoooogoooooogoogdg

O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0OoO0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao

Ooo0oooooo0ooooooo0D oo oooo00 oo oooo0ooDoDoogogogoooao

OOo0ooDoooooooooo0oooDoDoogUoooDoDooogoggogoooodg
OooooooooDooooooDoDooooooDoDoooooooodg
Oo0ooooo0ooooooooooDoooooUooDoDooogogoooodg

Oooo0oooQgoo
Ooooooogogoo
Oooo0ooogoo
OoooooogQgoo
OooooogoQgogao
OoooooogogQgoao
Ooooogogoao
OoooooogoQgoo
Oooooggoao
Oooo0ooogoogoo
Ooooooggoao
Oooo0ooogoQgoo
Oooooogogoao
Oooo0oooogoo
OoooooogQgoo
Oooo0oooogoo
OoooooogoQgoo
OOoooogogogao
OoooooogoQgoo
Ooooogogoao
OoooooogoQgoo
Oooooggoao
Oooo0ooogoQgoo
OooooogQgoao
Oooo0oooQgoo
Ooooooogogoo
Oooo0ooogoo
OoooooogQgoo
Oo0ooooogoQgogao
OoooooogogQgoao
OoooogoQgoao
OoooooogoQgoo
Oooooggoao
Oooo0ooogoQgoo

O
O
O

O 0Oooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo

O0Ooo0oood

OoOooooodgdg

OOooOooood
OOooooog
OOoo0ooooo
OOooooog
O 0o ooodg
OOooooog
O O0Oo0oooodg
OOooooogdg
O Oooooodg
OOoo0ooood
O Ooo0oooodg
OoOooOooood
OOooooog
OOooOooood
OOooooog
OOooOooOoo0ooo
OOooooog
O 0O0o0oooodg
OOoo0oooogdg
O O0OoOoooodg

O Ooooo
O 0Oo0ooOoao
O Ooooo
OO oO0goo
O Ooooo
OO oOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0O o0ooOoo
O Ooooo
O OoOooo
O Ooooo
OO oOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooao

OooooogQgdg

OoOoo0oooodgdg

OooooogQgdg

|

Oooo0oogoood

Ooooo=-O0o0dad

n

O Ooooae odd
OOoooo oodgdg

O
O
O
O
O
O
O
O
O
O

u
O
g

atori0go0oo0o0ooooOoOooobobooooobDboan

O
O
O
0

O Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0Oooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooo
O oOoooo
O oOoo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O O0Oooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooo

a
O
g

O
O

O
O

O
O

)

ooao

O

O

O

ooao

O
O

|

O
O

O

0

O

ooao

O
O

JP 2009-18174

O
O

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

O

ooon

O

O

O

O

O

O

O

O

ooooan
goooooooboogooooboooooboboogo

C
C

O
O

2009.1.29

ooao

O

O

O

O

O

O

ooao

O

O
O

ooobODbOOO0OO0ooooocobObobOboooooooDndd
gooocoooOobooon
oooon

O
O
0

O
0
U

ooooOao
ooo

O

O

gooooooao
ooo

O

C

OoOoo0oood
OoOoo0ooog
O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0ooodo
OoOoo0ooogdg
O0Ooo0ooodg
OoOoo0ooogdg
OOoo0ooodg
OoOoo0oood
OOoo0ooog
O0Ooo0oood

O

O

10

20

30

40

50



Oo0ooooo o0 oo ooo o0 oo ooo o0 ooDooogogogooao
e e s e e ) e e e Y Y Ay

O

Oo0oooooo0 oo ooo o0 oo ooo o0 ooDoDooogoogooo
OO0 ooOooo4o0ooDoooo oo oDooogUooooDoDoogogooao

I e s e
e e e e ) e ey o R

O 0o oo

oad

Oo0ooooOooooaoo
Oo0oooogogQgoooao
OoO0ooooOooooaobo
Oo0oooogoQogoooao
OO0 oDoog4Qgoooao

Ooooooooogooao
Ooooooogogogooao
Ooooooooogooao
OoooooogogoQogooao
OO0 ooDoogogooao
OoooooogogoQogooao
OO0 oooogogooao

I [ [

oad

O 0o oo

O

O o0OooOofd
Oo0oo0ogao

O

3450 0O Berthon-Jones[

O

Oo0ooooooooooo0ooooogodg
OO0 Do ooo4QogooDooggoooao

Oo0ooooooooooooooooogodg
OO0 oooooUo0oooDoogooooogodg

oo
ogd
ud
oo
od
oad
oo
oo
oagd
ud
oo
ogd

oo
OO0
oo
oo

uad
oo
oo
oad
ud
oo
o

O

O O o
[ i R
O O o

O0Ooo0ooodo
OOooooog
O 0o ooodg

O

O

0

Oooooogogoao

Oooooogogooao

OoOoo0ooogdg
OOoo0ooog
OoOoo0ooogdg
OOoo0ooog
Oo0Ooo0oood
OoOoo0ooodg
OoOooOooood

O

OO0 oooodgoQgoao

OO0 oooodogoao

O

OoooooogogoQgoao

oo oooooogogooQg
OO0 ooooogogog
oo ooooooQgoogooQo
OO0 ooooogogog
Ooooooooogogoo
OO0 ooooogogooQg
Ooooooooogoogoo
oo ooooogogoog
Ooooooooogoogoo
oo oooooogogooQg
OO0 ooooogogog
oo ooooogogooQg
OO0 ooooogogog
oo oooooogogoQg
OO0 ooooogogog
OooooooooQgoogoo
OO0 ooooogogoQg
Ooooooooogoogoo
OO0 ooooogogooQg
Ooooooooogoogoo
oo ooooogogooQg
OO0 ooooogogog
oo ooooogogoog
OO0 ooooogogog
oo oooooogogooQg
OO0 ooooogogog
oo oooooogogooQo

Oooooogogooao

O

OOo0ooooodgogoao

Oooooggoao
Oooo0ooogoogoo
Ooooooggoao
Oooo0ooogoQgoo
Oooooogogoao
Oooo0oooogoo
OoooooogQgoo
Oooo0oooogoo
OoooooogoQgoo
OOoooogogogao
OoooooogoQgoo

O

Oooooogogogoao

O

Oooooogogoao

O

OOoo0oooogoogoao

6,152,1290 O Berthon-JonesO

oo
od
oad
ud
oo
ogd

oo
od
oad
ud
oo
o

O

O 0Ooo0ooo

O Ooo0oooao
O 0OoO0oooao
O 0Ooooo

O

0

O O0Oogoao

O

O 0Ooooo

O

O Ooogoao

O

O 0Ooo0ooo

O

O Ooogooo

O 0Ooo0oo0oo0oao

OooooogoQgoao

OO0 oooooooooogoggog
Ooooooooooooogdg
OO0 oooooooooogoggog
Ooooooooooooogadg
oo oooooooooogogQgg
OO0 0o oogoguooooogogg
OO0 oooooooooogoQgog
OO0 oDoDoogogooooogogg
oo ooooooooooQgg
OO0 oooogogoooooggg
OooooooooooooQgog
OO0 ooooogooooooggog
OoooooooooooQgog
OO0 oooooooooogoggog

OOoo0oooogogogoao

(6)

OooooogoQgoao

OOoo0o0oooogoogooao

OooooogoQgoao

Ooooogooogoo

OoooooogoQgoao

OO0 oooodogoao
Oooooogogoao
OOooooogoQgoao

O 0o oo
O Ooooo

Oooo0ooogoQgoo
OooooogQgoao
Oooo0oooQgoo
Ooooooogogoo

OO0 o0oo
Oooo0ooogoo

3450
ogoao
goao

JP 2009-18174 A

Ooo0ooogogogooao

OooooogoQgoao

OOo0oo0oooogoogoao

Oooooogogoao

OOoo0o0ooogoogoao

Oo0ooooooooogdg
- O0OO0O0ODoOoOoOoooooog-g
OO0 0DoDoogoguogooooogdg
OO0 oooooooooogoQgog
OO0 Do oogooooogogdg
oo oooooooooogog
OO0 oDoDoogogooooogogog
Oo0oooooooooogo-g

OooooogoQgoao
OO0 o0o0ooodgogogao
Oooooogogoao
OO0 oooodogoao

O O0OoOgooo
O Ooooo
O 0Oo0oooo

O0Ooo0oooaoo
Y N © s Y Y o Y O

ResMedO
Oo0o0oano

Ooooooogoogoao

OOo0ooooodgogoao

O O oo

\‘
Y

O 0Oooo
I:II:IEII:I‘

2009.1.29

Oooooogogogooao

O 0o oo

10

20

30

40

50



e s e [ ey e

OO0o0oooo0o0oooooggUDoDoDooU oD oDooUgoooDooo4goooao

0]

O

oo ooooogogoo
Ooooooggoao
Oooo0oooQgdg
Ooooooggg

O Ooo0ooao
O Ooooao
O 0Ooo0ooOoao

OO0 oooooggogao
O Ooooo

O

O

Oooooooo0oooooo0D oo oDoooo0oooDooooooooogogoQgg
OO0o0ooDooo0oooooo4doooooogoooD oo ooooggogao
Ooo0oooooo0 o oo ooo0o0 oo oooo0 oo oooo0ooDooogogoQgogoao

Ooooooogoooogdg

O

ResMedO

O

O
O

O

O

OooDoDoooooooogoooao

O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O Ooooo
OO oO0ooog
O Ooooo
OO oOooog
O Ooo0ooo
O OoOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooo0ooo
OO oO0ooog
O Ooooo
O OoOooog
O Ooo0ooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O OooOooo
O 0Oo0ooOoao
O Ooooo

017194330
ooooDao

oooooao
ooooDao

O

O

Oooo0ooogoao

O Oooo

Ooooooooogoogo-g
oo oooooogogoo-g
Ooooooooogoogoog
oo oooooogogoo-g
OO0 ooooogogog
oo ooooogogo-g
OO0 ooooogogodg
oo oooooogogooQg
OO0 oooooggog
oo oooooogogooQg
OO0 ooooogogog
oo oooooogogoo-g
OO0 ooooogogoog
Ooooooooogoogog
oo oooooogogoo-g
Ooooooooogoogoo
oo oooooogogo-g
OO0 ooooogogog
oo oooooogogoo-g
OO0 ooooogogog
oo oooooogogoo-g
OO0 ooooogogog
oo oooooogogoo-g
OO0 ooooogogog
Ooooooooogoogo-g
oo oooooogogoo-g
Ooooooooogoogoog
oo oooooogogoo-g

O
O

O
O

|
|

O

[ |

ooooOboOO0o0ooao

00000000 D0OO0ODO0oO0oO0DboO WO 99761088 O Berthon-Jones

€

ugugboboooooboboouoobodod

JP 2009-18174 A 2009.1.29

gooobooooboboooobobooooobooooboboboooao
ugogboboboooobobooooboboooooboooooboogdo
index0 OODOODDODOODOOOODODOODODOOOOODODODO
gooooboooooboboogoobobooobobobooobboogao
oooDDoOO00DO0O0FLAGAD DO ODOODDOODOoOoooooDoDaO
MAPOODODOOOOGOOOOOOODODOOOoOooooODDODOOOoDOooooooobooOooao
OD0DO0oo0O0ODO0oo0O0O0oODbDOO0oOb0O0OO0ODbO00D0OOaDbS,704,3450 O Berthon-JonesO O
ooooDDbOO0O0D0ooooobobDbob0oO0Do0Ooooos,704,3450 000000
gogoboobooooobooooobooogdo

gooooooobobbooooboooobobobooooboboooobboo
gooooooobobboooobooooobboooobboooooboooad
goocoboobooooooooobbboooooooobobbooooooao
indicator 0 0 0000000 OOOOOODODDODOODOOOOoDoOoOoODGO

O

O

O
O
O
O

ooocooobooOooooooooboboooooooooobboooooo w

O

O
O
O
O

O

O 0Oood

O

O
O
O
O

O OoOooog
O Ooooo
O OoOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooOoao
O Ooooo
O O0Oo0ooOoo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O O0Oo0ooOoo
O Ooooo

gaogao
oooOao
oooOao
ogogao
gadgao

O OoOooo
O Ooo0ooo

OJ
O
(]
O

O d
[ |
O d
[ |
O OoOooo

O 0Ooo0ooo

OJ
O
OJ
O

5,704,3450
ooooao
ggogao
gagao
oooOao
oooOao
gogao
gadgao
oooOao
0

OoOoo0oooogd
Ooo0o0ooOoogoao

Berthon-JonesO O OO ODODDOOOOOOOOODODDOOOOOOORO
googooobooooooboboooobboooooboooooboboooobooooao

gogoooboooooboboooobboooobobooooboboboogooboogao

10

20

30

40

50



OoOooooooooooo0o0oDoDooooooDoDoooooDoooQgogoao

O

OOo0oooo40doooooUddUooDooUoDoooDoooooooooogod

OoOooooooooooo o0 oDoDooo0ooooDoDoooooDoooQgogoao

(7]
=
®
Q
O

Oo0ooooooooooogoQgooo
OO0 oo ooo4dQgoooooggogo
Ooooooooooooogoogooo

O

OO0DOoDooo40o0oooooUoDoDoDooogUogoDooogogooao

OO0 ooooo4Qo0ooDooogogoooooggog
Oo0oooooo0 oo ooo o ooooogogoQgoo-g
Oo0ooooo4o0oooDooogogoooooogogog

Ooooooooooooo0ooDooooooooogoogogooOoao

OOo0oDooo4o0oooooo0oDoDooooUoooDoooogogooao

O 0Oo0ooo
O 0Ooooo
O 0Oo0ooOoo
O Ooooo
OO o0Ooog
O 0Ooo0ooo
O 0OoO0ooo
O 0Ooo0ooo
O Oo0ooo
O 0Ooo0ooo
O OooOooo
O 0Oo0ooao
O 0Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO oOooog
O 0Ooooo
OO oOooog
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO o0Oo0oog
O 0Ooo0ooo
OO oO0ooog
O 0Ooooo
O Oo0ooo
O 0Ooo0ooo

O o0Ooooo
O oOoooo
O o0Ooo0oo0oao
O oOoooo
O 0Ooooo
OoOoooo

Oo0Oo0ood

Ooo0ooooOooOooao
Oo0oooQgooo
OooOooooOooOooao
Ooo0oooQgooo
Oo0oo0oogoQgogoao
Ooo0oooQogooao
Oo0o0ooogoQgogoao
Ooo0oooQgooo
Oo0ooogoQgooao
Ooo0oooQoooo
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooao
Ooo0oooooOooOooao
Oo0oooogoooo
OooOooooOooOooao
Oo0oooQgooo
Oo0o0ooogoQgogoao
Ooo0oooQogooo
Oo0ooogoQgooao
Ooo0oooQoooo

Oooo0ooogoQgaQ

O Ooo0oo0oooao
O Ooo0ooooao

O
O

O
O
O
O
O
[ I R |

Oo0Oo0ood

OooooogogoQg

O0Oo0ood

I |

O0Ooo0Oo0ooa.o
O0Ooo0oooao
OO0Oo0Oo0ooog
OOoo0oooo
O0Oo0oooog
O0Ooo0oooao
OO0Oo0ooogoog
O0Ooo0ooa.o
O0Ooo0oooaog
O0Ooo0Oo0ooa.o
OOoo0oooaoo
O0Ooo0Oo0ooa.o
O0Ooo0oooaoo
O0Oo0Oo0ooa.o
OOoo0oooo
O0Oo0oooog
O0Ooo0oooo
O0Oo0ooogoaog
O0Ooo0oooao
O0Ooo0oooog
O0Ooo0ooa.o
OOoo0oooaog
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0Oo0ooa.o
O0Ooo0oooao
O O0Oo0oooog
OOoo0oooo
O 0Oo0oooog
O0Ooo0oooao
OO0Oo0ooogoog
O0Ooo0ooa.o

OoOoo0oood

OoooooggaQg

OOooo0ogao

Ooooo0oogoood

[

OoOoo0ood

OoooooggoQg

O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo

O OoOooo
O 0Ooooo
O OoOooo
O 0Ooooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O 0Ooo0ooao
O OooOooo
O 0Oo0ooo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oO0ooog
O 0Ooooo
O 0OoOooog
O Ooooo
O OoOooo
O 0Ooo0ooao

OoOoooogogdg

OooooogoQgaQg

O
O
[ I R |

OoOooooggdg

OoooooogoQgaQg

u
O
g
u

[ I R |
[ O I R |
[ I |
[ B R |
[ O I |
[ I R |
O 0O oo

O

O

O

(3)

O

O

O

PCT/AU99/011300
oooobobooao
ooooao
ooooOao

O
O

O
O
O
O
O
O
O

00
o0

OooooogQgaQg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoOooooggdg

I B s |

OoOooooggQg

OoOooooggQg

JP 2009-18174

Oooo0ooogoQdgaQg

I |

Oooooggdg

OoooooggoQg

OoOooooogodgQ

Oooo0ooogoQgaQ

OooooogogoQg

OooooogogQg

OoOoo0ooodgad

I |

OooooogQgQg

OOoo0ooood
O 0O0oO0ooood
OoOoo0ooood
O 0Oo0oooogod
OoOoo0ooood
O Ooo0oooogod
O 0Ooo0ooao

Ooooo0oogooodg

[

OooooogQg™g

2009.1.29

Oooooggdg

OooooogQgQg

Oooooggdg

Oooo0ooogodgQd

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [
Iy s ey ey e R e s [ [y

e s e e e e e e e e Y o A
Iy R Iy

OooDoooogooooogogao

n
-
® O

ooao
ooo

I:If_\ID
EII:I\-/'EJ
O 0Oooo

OooooooQgodg
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao

|
n

p

O

g
g
O
g
g
O

O Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O O oO0ooao
O Ooooo
O OoOgooo
O Ooooo
O Oooo
O Ooo0ooo.o
O Ooooo
O 0Ooo0ooao
O Ooooo
O Ooo0ooo
O Ooooo
O O0Oo0ooOoao
O Ooooo
O O oOgooo
O Ooooo
O OoOgooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

Ooooooo0ooooogoooao
Oooooooooooogoggoooao
Oooooooooooogoooaoo
Ooooooo0ooooogoQgoooao

Oooooogooogoao

OOoo0oooo
O0Oo0oooog
O0Ooo0oooao
OO0Oo0ooogoog
O0Ooo0ooa.o
O 0Oooo
O 0Oooo
O Oooo

ey s e e e s ey e s e e [ s [
O 0Oooo

O 0Oooo

O Ooo0oooao
O o0Ooo0oo0oao
O oOoooo
O 0Ooooo
OoOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O oOoooo
O oOoooo
O 0Ooo0oo0oo
O oOoooo
O 0Ooo0ooao

O Oooo
OO oo
O 0Oooo
OO oo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0ooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O O0Ooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O Oooo
OO oo
O 0Oooo
O 0Ooog
O 0Oooo
O Oooo
O 0Oooo

ugogoano

O

OOooooao
O 0Oo0ooOoao
O Ooooo

O Oooo
O 0ooo

O

O Oooo

g stoned

OoOoo0oo0ogao
O o0Ooo0Oo0ooano

OoOoo0oo0ogao

O o0ood

O 0Ooo0ooo

O
O
O

O
O
O

O 0Oooo

Oooooggdg

O O0Oogoaog

O 0O oo

OoooooogQgQg

O 0Ooooo

O Oooo

Oooooggdg

O Ooogoo

O Oooo

Oooo0ooogodgQg

O 0Ooo0ooo

O Oooo

OoooooggQg

O Ooogoo

O Oooo

I |

O Ooo0ooo

O 0Oooo

OoooooggQg

O oOooo

O Oooo

OoOoo0oooodgaod

O 0Oooo

O O0ooo

€))

O oOooo OooooogQgQg

O
O
O
O
O
O
O
O

O Oooo

|

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0ooo

JP 2009-18174 A 2009.1.29

ooocooboobooooooooooboao

(MHoooooboooooooobao

O

O
O

OooooogQg™g

O Oooo

O

O
O

Ooooo0oogoood

[

O o0ood

ooooboooooboooooobooao
gogooano

O

OooooogQgQg

O Oooo

O

Oooooggdg

O 0o oo

O

OooooogQgaoQg

O Oooo

O

OoOooooggQg

O Oooo

O

Oooo0ooogoQdgaQg

O 0Oooo

gogooano

O

Oooooggdg

O Oooo

O

OoOooooogodgQ

O 0Oooo

O

OoOoo0oooogod

O Oooo

O Oooo

O

OoOoo0ooodgad

O 0o oo

O 0ooo

O

OooooogQgQg

O Oooo

O Oooo

gogoboand

0

Ooooo0oogooodg

O oOood

O

]

O o0ood

O

OooooogQg™g

O Oooo

O 0Oooo

0

Oooooggdg

O O oo

O 0O oo

O

OooooogQgQg

O Oooo

O 0Oooo

O

O O0Oo0oooogod
OOoo0ooood

O O oo

O Oooo

O
O

O Oooo

O 0Oooo

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [
Iy s ey ey e R e s [ [y
ey e e e s ey e e e e e e s s [y

Ooo0ooooooo0 oo ooo o0 oo oDoo o0 oo oDooogogogooo
OO0 oooo4o0ooDooo oo oDoDoo oo ooDoDooggooao

O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0OoO0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooo
O 0Ooo0oo0oo0oao
O Ooo0oooao
O O0Oo0ooO0oo0oao
O 0Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0ooo0oao
O Ooo0oooo
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O O0Oo0ooogoao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao

OO0 oooooo0oooooooooodg

OO0 oDoooo4o0oooogogogooooogodg

OooooooooooQgdg

O

O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O oOooo
O 0Oooo
O o0Oooo
O 0Ooo

OOooOooood
OOoooood
OOoo0ooood
OOooooodg
O 0O0oooodg
OOooooodg
O 0O0oOooood
OOoooood
O O0Ooooood
OOoo0ooood
O Ooooood
OoOooOooood
O O0ooood
OOoo0ooood
OOoo0oooodg

OooooooQgoogoao
Ooooooogogoo
OooooooQogogoao
oo oooogogoo
O oD oooogogog
oo ooooQgogoo
O oD oooogogog
oo ooooQgogoo
O Oo0ooooogogo
OooooooQgogoo
O ooooogogao
OooooooQgogoao
Ooooooogogoo
OooooooQgoogoo
Ooooooogogoo
OooooooQgogoao
oo ooooQgogoo
O oo ooogogao
oo ooooQgogoo
O oo ooogogo
oo ooooQgogoo

Ooooooogogooooaog
Ooooocooooooao
Ooooooogogooooaog
OO0 oDoDoogooooaog
Oooooooooooaog
OO0 ooDoogooooaog
Oooooooooooao
Oooooogooooaog
Ooooocooooooao
Oooooogooooaog

]

(|

O
O
O
O
O
O

(10)

O
O

Ooooogogogoao
Oooo0oocoOoogoao
Oo0oooogodQgooao
OOoo0ooooooooao
Ooooooogooooaog
OO0 oDoDoo4gooooaog
Oooooooooooaog
OO0 oooogooooaog

O

Ooo0o0ooodQgooao

O
O

ResMedO
oooao

O
O
O
O

O
O
O
O

O

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O0Ooo0oood
OoOoo0ooodg
OOoo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
I B
OoOoo0ooodg
OO0Oo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
OoOoo0oood

[

|

Oo0oooogoQgooaoo

O=--O0000o0gooooaog
Ooooocooooooao
Oooooogogooooaog
Ooooocooooooao
Oooooogogooooog
Ooooocooooooao
Ooooooogogooooaog
OO0 oDoDoogooooaog
Oooooooooooaog
OO0 ooDoogooooaog
Oooooooooooao
Oooooogooooaog
Oooooooooooao

OoOoooogogogao
Ooo0ooooOoogoao
Ooooogogao
OoooooOoogoao
OoooooQgogao
OooOoo0oooOoogao
OooooQgogoao
OOo0ooogo-gogaog
Ooo0oooQgogoao
OOo0ooogo-gogao
OoooooQgogoao
Oo0ooogogogao
Ooo0o0ooOoogoao

JP 2009-18174

oo

O
O

O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

]

|

2009.1.29

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [
Iy s ey ey e R e s [ [y

OO0 oDoooogogooooogoogdg
OoooooooooooQgg
OO0 oooooooooogoggog
OoooooooooooQgog
Oo0oooooooooogoggog
Oooooooooooogdg
OO0 oooooooooogogog
OO0 0o oogogooooogdg
OO0 o0ooDoomnToOooooogoQgg
oo o0ooOQg9 o040 oogoogao

O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooo
O 0Ooo0oo0oo0oao
O Ooo0oooao
O O0Oo0ooO0oo0oao
O 0Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0ooo0oao
O Ooo0oooo
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O O0Oo0ooogoao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao

Oo0ooDoo4dooooooD oo oooUDoDoDooooUooDoDoogogooao

O
O

Iy I e R e [ [y
ey e e e e e ey ) e s s [ o

O
O
O
O
O
O
O
O
O
O
O
O
O
O

OooO0Oo0ooood
OoOooooogdg
Ooo0Ooo0oooodg
OoOoo0ooooQgdg
OO0oo0oooogd

O 0Ooo0ooao
O Ooooo
I I By
O 0Ooooo
O 0OoO0ooog
O 0Ooooo
O 0OoOooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo

Ooooooooooooogogogodg
Ooooooo0ooooogooao
Oooooooooooogooao
Ooooooo0ooooogogooao
OO0 oDooo4dooooogodgogoao
Ooooooo0ooooogooao
OoDoooo4dooooogodgogooao
Ooooocoo0oooooQgooao

O
a1
o4}
iy
[
]

O
O

O

O0Ooo0oooao
O 0Oo0oooao
O0Ooo0oooaoo
OOoo0ooogoaog
O0Ooo0oo0ooao
O Oooooaog
O0Ooo0oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
OOoo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Oo0oooo
OOoo0oooaoo
O 0OoO0ooogoaog
O0Ooo0oooao
O0Ooo0ooogoao
O0Ooo0oo0ooaoo
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O 0Oo0Oo0ooo
O0Ooo0oooao
O 0Oo0Oooaog
O0Ooo0oooao
OOoo0ooogoaog
O0Ooo0oooao

OOooooogdg
O Oooooodg
OOoo0ooood
O Ooo0oooodg
OoOooOooood
OOooooog
OOooOooood
OOooooog
OOooOooOoo0ooo
OOooooog
O 0O0o0oooodg
OOoo0oooogdg
O O0OoOoooodg
OOoooood
O Oooooog
OoOoooooQd
O Oooooog
OOooOooood
O Oooooog
OOoo0ooooo
OOooooog
O 0O0oOoooog
OOooooog
O 0O0oOoooodg
OOooooogdg
O Oooooodg
OOoo0ooood

OoDoooooggogooao

oo oooooogooQgg
Oooooooggooao
OooooooooQgooao
Ooooooogoggooao

Oooooooooooaoo

(11)

1CD-9-CMO

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O Oooo

Ooooooooogoooao
Oo0ooooogoggogooao
Ooooooooogooao
Oooooogogooooaog
Oo0oooooooooQgdg

O

OoooDoogooooaog
Ooooooogoooooaog

ooao
95810-520
oollmooooooooiloo
958050 958060 958070 958080
ooocoobOOoooooooonon

oo oooooogooao
OoOoo0ooodgooao
OoooooQgooao
OoooooooooogogQgg
Oo0DoDoogogoooooggdg
OooooooooooQgg
OO0 oDooooooooogdg
OO0 oooooooooogogog
OO0 oDoDoogogooooogogg

JP 2009-18174 A

2009.1.29

O
O
O
O

O Oooo
O Oooo

OooooooooooQgdg
OooDoooooooogoggdg
Oo0ooooooooooQgog

O
O

958100

gal oo ooOooooooooobboooobobooooao

10

20

30

40

50



Ooooooo4o0oooooo0D oo ooo oD oooDoDooo0oooDoDoogoooao
e s e e e e e e e [ o
Oooooooo0oooooo00 oo ooo oD ooDoDooo0ooDoDooogogoooao
OOooooo40ooooouoDoooDooUooUoDoDoDoDooUoUoooDoDoogogooao
Oooooooo0oooooo00 oo ooo o0 oooDoDooo0oooDoooogoogoooao
OoOOooooo40oooooo40D oo ooUoo oo oDoDoooDooDoDoogogogooao

OoOooooooQgoogoao
Ooo0ooooogQgoo
OoOooooooOoogoao
Ooo0ooooogQgogoo
OO0 ooDoooggogaog
Ooo0ooooogQgoo
OO0 oooooggogo
OooooooogogQgogoo
OO0 oooooggogao
OoOoooooogoQgoo
Oo0ooooogQgogoao
OoooooooQgoo
Ooo0ooooogQgogoao
OoooooooOoogoao
Ooo0ooooogogQgoo
OoOo0ooooooOooOgoao
OooooooogogQgoo
OO0 oooooggogog
OooooooogQgoo
OO0 oooooggogaog
OooooooogoQgoo

Oo0ooooOooooaoo
Oo0oooogogoooao
Oo0oooooOgooooaoo
Oo0ooooQgoooao

OOoo0oooogodgaQ

O

O
O
O
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O

OOoooood
OOoo0oo0oood
OOoooood
O 00O oood
OOoo0ooood
O 0O0o0ooood
OOoo0ooood
O Oo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0oo0oood
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao

OO0 o0ooodgogogao
Oooooogogoao
OO0 oooogogogoao
OoooooogogoQgoao
OOooooogogoao
Ooooooogoogooao
Oooooogogoao
Oooo0oooogoogoao
Ooooooogogoao
OoOoo0oooogoogoao
OoooooogoQgoao
OoOoo0ooooogoOoao
Ooooooogogoao
OO0 oooogoQgogao
Ooooooogogogoo
OO0 ooooggoao
Oooooooogogogoao

O

(12)

Ooo0Ooo0ogao
O o0Oo0ooano

O

JP 2009-18174 A 2009.1.29

OO0 oooogogog
OoooooooQgogoo
O o0oooogogoog
OoooooooQgoogoo
O o0 oooogogoo
Oooooooogoogo
oo oooogogoo
O 0D oooogogog
oo ooooogogoo
OO0 oooogogog
oo oooogogoo
OO0 oooogogog
oo oooooQgogoo

Oooooogoggogao
Oooo0oooQgoo
Ooooooogoggoao
Ooooooogoo
Ooooooogoggoo
Oooooooogoo
OoooooogoQgoo
OO0 oooogoggogao
OooooooQgoo
Ooooooggogo
OooooooQgoo
Ooooooggoao
OooooooQgoo

goobooooooboooooban
gbooboooooobooogogooan

10

20

30



JP 2009-18174 A 2009.1.29

(13)

gooao

ooono

YF>)3¥ 3 EESON

V/LSIdVdA

HE1% 7 250
LN GAN—k&

1 H
@mﬁwwgﬁeﬁmﬁ_m«j
DSdHFE B = s L
...................... e SOV A QOO ... -3
FEZHFOSES O %wwﬁemmme_ﬁaﬂe«nm«_ .
W (EHBIE)V/ISTdVdAN 2 s A BRH(EHEB)LN #2 4| (11856 D
7 0-1G°08/W0-6-Q01 | vso
DifosemER D | vso
(%3R3 2UT IRETIE 02< [ HY P—
I PAS e ) R ki
E 02> TR WEEHHYH

R MBBLE S £4 b
FBENC L —HORFEUY GWHEN AN

At |

FY Aoy KE

(CHE®) £6NC1T
BEFIROFFUY 238 o (E#
%01 <BEyEu
R

S

%0 1 > Eeu
Yenrh

(1#R¥20)ixx 9ds

AV

GAZE

[of:

Fig. 1

2
2

gooao

oggoao

HE 1% 7 EEGON HE-1% 7 10903 HE %7 2850
_ #<\Fm=n_<m>? _| MLa_mL\b_ TR,
o
RSO — £
.......
. %71{0] A (Ht AN YO LR
gﬁanmmz\z:é\,f\a ¢ eMar B HEL 4 ra g U180
1 oe—/ VSO
0-16°08LN0-6-0D01 |e
TAORSeTETD | VS0
02< | HY
[ roun k
440%8 2> THY
EY 0, Cu: BE
(2HER) EEam
#~1 osdTLogIUY @
oA~ S - L, _ons -
2% %01 > HE - Yo /1 o BIX %0 T <EHRY -
< £Hik,/ T8
FWITO S d SAGYMIZ (1 AN (TRER0) @
v .w-n.— IixE8ds
............................. Lo WG
&L,
[[(bEravh J| FwshH

_ g3 EEG0N

V/LSIdVdA

(2 2 2 PEAMOEE T IRIHY) 7

55duTE : g _
............... ) e e Yo NUBROC L
¥Z2HF02ES 0N EF22ES 0% YKL
gﬁfmamwz\kmi,&%\g Wwz(cal®) L am,.xﬂ e
} 0 VSO
0-TG0BLN0-6-GO1 | ,
TAMLERETRID | vso
02<IHY UYL
e i
YEE)
> THY wE
oo cuy AT
2 (2 [88) 6 6ACAT-
P R A (T
o R - on+ R -
2% %01 > HyE - o O K %01 <HDRREM -
G oo —3efr
ZEENC §—HORFUYVGUHE (AN (1#E®0) Caowre >
¢ o g2 84S
Y AR 1 ) & {4
P (3

[ REAAVA ] EA )




JP 2009-18174 A 2009.1.29

(14)

gooao

ooono

a2 EES0Y A= 1
V/LSIdvdA :

.................................... HEOAVN
¥EREHWEESON T\ /;\ ¥EWTOCES ONIMBOURY A
A 2
0e

W (140 A\NEE)V/LSTdVd S EBWA(IHOAINNEE)LN fAN -k

¥ t
0 _f_ €G'08LWD-6-0a01
4 0 S  avonc: _ OB RE i

02< I HY

#52 .L0856 .% 01856 .
‘CH NEEN
WEONLAT W% DSAE L FmeEYEQ

.................................. | EEgmEmE@o s 4+ _.sms - AEHR

B oA+ TRII0E -
X %0 T <EIDFeR8E -

(1 #REEH0) e

l6g8ds 3¢ R ERTIE NSO A AV

02> HY

oA Sl -
2% %01 > R -

FWER 9 ‘S
gz EESON HECIH R _co HE I3 7 26G0)
T/ LS dVdA L _ I

¥Esemocecoy | (08 D EETCCESON

>

BEEEDRO S %Y+ FEEYNERD S Jd S+
BT N YA memmmmmemnmneos , I #gﬁﬁw%.mwm
[ w3 (c#@®) v/1SIdvdA | I JeaN-k| =
» 3 0e— YS0
0-15°08/W0-6-0D1 |
TinsoR codEERIaRcD | ')
02< I HY

¥EELRRE

02> 1 HY
%3 .00866 .%.01856 . T (SHEE) & AC T 82
SOLAT 3 SRR m@ummﬁaﬂ%-mwwme?
oA~ T4 - . oA+ SRIHIE -
21% %01 > Bl - T o BIE %0 1 <EDEH -
B 2 ST EE NI T (1 #E®30)
Sr E80S
£ ¥HLEYEQ

........................................................... - LN
[[(REAVG = ZwehH

oggoao

o
hY)
~
<
2
R

_'\EERE

71
vy

Fig. 7
Aok 3

73 : BEIRERTH
For—hERE

SDB

T2 B

T NEXKE

B2: REN EEH)
P
P
[+
K

TN

4
=t

7
)

fis
ko4
]
85z
R0
g
o0&
Q431
% g i
| 12 Bl
I o
N af
A~
cemn| (B |3F
OO ‘muu on
it
.-l“

5 |= N
LD L .
oo |- HE
Lm 3| (M~ Y
>sz ~ CEY
[RY2RCES ~ 3
R k0M L gj
0Bk O r~
N~ ow

o D
RO RE
s
BSms
Een
iKY s
KOS )

84: BEIRY—ER
X

81: FESHTEL
86 : 48mIEE

5

| REH, EY)
CP AP ST

90
i
BRENR

cA—bheyb

80
TngRt:CPAP

Sea

88: SDB®
i e




(15) JP 2009-18174 A 2009.1.29

gooooboooood

(72) 000 OoO0oOoooOoooOoooOoooog
gugoobobooodguuouboboodoouuobbooooouoooooooooobobooaaon
oo

(72) 000 OOoO0oOooOopDOoooOoooodg
ugoobboboodgooobboooouooboooooooooboooooooboboooaoon
oooooo

()OO0 OO0OoOOoOoboobbOoOoogo
ggoobooooooooboboooooooboooooooooboooooooboobooogoon
gooooooo



(16) JP 2009-18174 A 2009.1.29

gogooodoagdo

1

APPARATUS FOR STROKE PATIENT TREATMENT

This application claims the priority filing date of U.S. provisional patent
applicatton serial no. 60/254,151 filed on December 11, 2000.

Field Of the invention

5 The invention relates to methods and apparatus for diagnosing, managing and

treating stroke patients both as in-patients and out-patients.
Background of the Invention

Stroke, or brain attack as it is commonly called, can be caused by either
vascular hemorrhage or vascular blockage with the latter accounting for about 80% of
10 the events which lead to a stroke. Vascular hemorrhage is also termed a haemorrhagic
stroke or an aneurism. Vascular blockage may also be termed ischaemic stroke. Both
types of stroke are associated with considerable morbidity in terms of long-term
neurological deficit and the risk of subsequent stroke as well aé mortality post stroke.
Stroke treatment in the acute phase typically entails the invasive administration
15 of clot dissolving drugs within the first three hours of the stroke as well as
stabilization of cardiovascular functions and vital signs. After trcatment in the acute
phase, patients may typically follow four pathways: (i) in the case of mild stroke the
patient may go home, (ii) in the case of a more severe stroke where it is believed an
improvement in outcome can occur the patient may be sent to rehabilitation, (iii) other
20  patients may be sent to special care/nursing home, (iv) some patients die. The present
application is concerned with patients in the rehabilitation pathway. Rehabilitation is
costly for health care systems hence it is desirable to provide improved patient
outcomes at a lower cost where possible.
While the use of a blood thinning agent such as Tissue Plasminogen Activator
25  may be used in the treatment of ischaemic stroke, it may be the wrong therapy to give
in the case of a haemorrhagic stroke. Hence it is important to determine the type of
stroke which has occurred in the patient. Furthermore, the drug therapy may vary
during the course of treatment depending on the progress which the patient makes.

Hence it is important to monitor the progress of the patient during treatment.
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The application of nasal Continuous Positive Airway Pressure (“CPAP”) as a
treatment for Obstructive Sleep Apnea (“OSA”) was invented by Sullivan and taught
in US Patent 4,944,310, That patent described continuous positive airway pressure
being applied to a patient, through the patient's nares, to treat breathing disorders,
including sleep apnea. It has been found that the application of pressure which
exceeds atmospheric pressure, typically in the range 4 tol5 centimeters of HyO is
useful in treatment. OSA is an example of a broader class of breathing disorders
generally referred to as Sleep Disordered Breathing (“SDB”).

In one form, nasal CPAP treatment of OSA involves the use of a computer
controlled blower, such as the AUTOSET T™ device available from ResMed Ltd., to
provide a supply of air or breathable gas at pressures in the range of 4 to 20cm H;O to
the airway of a patient via a mask. Examples of suitable nasal CPAP masks are the
MIRAGE™ nasal mask and the MIRAGE™ full face mask also available from
ResMed Lid. The AUTOSET T™ device continuousiy monitors the state of the
patient’s airway and determines an appropriate pressure to treat the patient, increasing
it or decreasing it as necessary. Some of the principles behind the operation of the
AUTOSET T™ device are described in US Patent 5,704,345,

Another form of treatment for SDB is bi-level pressure support ventilation
provided by way of a nasal CPAP mask. The treatment involves providing air at a
higher pressure during the inspiratory portion of the breathing cycle and at a lower
pressure during the expiratory portion of the breathing cycle. A suitable device for
delivering bi-level nasal CPAP is the VPAP™ I ST/A available from ResMed Ltd.

A typical clinical pathway for OSA is as follows:

" (i) A patient consults their general practitioner or physician;
(ii) The general practitioner or physician refers the patient to a
specialist or a sleep clinic;
(iif) The specialist or clinic assesses the patient;
(iv) An overnight polysomnography is performed;
(v) An overnight titration study is performed.

In a hospital seiting, the team of physicians treating inpatients for other conditions

may recognize symptoms of sleep disordered breathing on an ad hoc basis and refer
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the inpatient to a sleep specialist within the hospital. The patient will then proceed
through steps (iii) to (v) as above.

Recently it has become recognized that stroke patients may benefit from
treatment with CPAP, for example as taught in International Patent Application
WO98/51362 (Farrell & Pace). While the clinical pathways for identifying patients
with OSA are becoming more established, there are few clinical pathways for
identifying stroke patients who may benefit from such therapies. Furthermore, there
are no known devices for managing the therapy of such patients.

It is an objective of the invention to provide methods and apparatus for
managing the treatment of respiratory disorders in stroke patients. It is a further
objective to provide methods and apparatus which assist in the identification or

diagnosis of stroke patient condition to assist in treatment of the patient.

Summary of the Invention:

The invention provides methods and apparatus for managing ventilatory
treatment of stroke patients. In one form, the invention provides apparatus for
diagnosis, patient monitoring, nasal ventilation, with or without concomitant drug
therapy, using continuous positive airway pressure (CPAP) or bi-level pressure
treatment or variants thereof, including devices which automatically set their pressures

based on physiologic data inputs.

Brief Description of Drawings

Fig. 1 shows apparatus according to the invention;

Fig. 2 shows a first in-patient flowchart according to the invention;
Fig. 3 shows a second in-patient flowchart according to the invention;
Fig. 4 shows a third in-patient flowchart according to the invention;
Fig. 5 shows a first out-patient flowchart according to the invention;
Fig. 6 shows a second out-patient flowchart according to the invention;

Fig. 7 shows a flow chart in accordance with an embodiment of the invention.

Description of the Invention
Nasal CPAP treatment has been traditionally used for the management of

patients with obstructive sleep apnea where CPAP acts as a pneumatic splint to
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maintain upper airway patency and therefore ensures free flow of air while the patient
sleeps. The current invention describes the use of positive pressure ventilation, which
may include CPAP, bi-level pressure, or variants thereof, for stroke patients. The use
of CPAP treats stroke patients by improving arterial blood oxygenation levels and
reducing arterial carbon dioxide levels as well as improving auto-regulation of, for
example, blood pressure, cardiac output and ventilation. Improvements in morbidity,
such as rate and degree of recovery of vital signs and patient stabilization in the acute
phase, is an expected benefit. Also, an improvement in neurological deficits in the
short and/or long term is an expected benefit.

The advantages of the use of CPAP in assisting stroke rehabilitation are greater
than that provided by oxygenation per se. For example, providing oxygen will in
itself not prevent the patient from having an apnea. Reducing or eliminating apneas
may reduce the damaging side-effects of apnea, such as unnecessary activation of the
sympathetic nervous system, surging blood pressure and increases in blood flow.
Furthermore, some CPAP devices can detect the presence of apneas, distinguish
between central and obstructive apneas and provide an increased pressure if needed to
stabilize an obstructed or partially obstructed airway.

Many stroke patients may be physically incapable of or experience discomfort
in traveling to a sleep clinic for a sleep study. Hence there is a need to provide
alternative methods and apparatus for treating the breathing disorders of stroke
patients in rghabilitation. Fuﬁhennore, there are simply not enough places in steep
clinics to accommodate stroke patients. Thus in one aspect, the invention provides a
simplified screening, diagnosis and treatment models suitable for patients in stroke
rehabilitation which would not overburden the current sleep clinics.

In reference to Fig. 1, the invention provides apparatus that includes a
computer-controlled blower 2, flow and pressure sensors 4, a mask 6, air delivery
conduit & for connection between the blower 2 and the mask 6. The apparatus further
includes a communication port or module 10, for example, a wireless communication
transceiver and/or a network card, for communication with other devices or computers
such as hand-held display and control devices 12. The apparatus further includes an
oximeter in the main blower housing. There is a sense tube 14 connected to the main

housing of the blower to the mask which allows the apparatus to sense oxygen
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concentration and pressure levels in the mask 6. The apparatus further includes a
communications interface 16 for connection to a diagnosis unit. The diagnosis unit
includes a pulse oximeter 20, respiratory movement sensors 22, EEG & ECG 24.

While this apparatus is described as a single unit, it is understood that a
combination of devices and/or computers linked by any available communications
method may be used to accomplish the goals of the invention. For example, the
apparatus can interface with a variety of hand-held devices such as a Palm Pilot via
wireless communication. With such a device, a physician may, for example, remotely
monitor, analyze or record the status or data history of a patient or diagnose the
patient’s condition using the device. For example, remote devices may store stroke
indicators, such as in a database of patient stroke recovery information for one or
more patients, from data generated by use of the apparatus. Furthermore, the
treatment program which is being run on the patient can be monitored and changed
remotely. In the event patient data is iransmitted over open networks, the data may be
encrypted for purposes of patient cbnﬁdentiality.

The apparatus has two treatment modes, a first mode for treating obstructive
apneas and a second mode for treating central apneas. In the first mode, the device
provides a generally constant pressuré throughout a breathing cycle, but may vary the
pressure in accordance with indications of partial or complete obstruction of the
airway. One technique for accomplishing this using a combination of flow limitation
and snore measurements is described in US Patent 5,704,345 (Berthon-Jones). One
apparatus embodying aspects of the invention described in the '345 patent is
AUTOSET T™ (ResMed Ltd). Other known alternative methods to vary the pressure
for delivering CPAP treatment to a patient to treat obstructive apneas would be
recognized by those skilled in the art and may be utilized as modes in the device.

In one form of the second mode, the apparatus provides a higher pressure to
the mask during the inspiratory portion of the breathing cycle, the so-called IPAP, and
a lower pressure to the mask during the expiratory portion of the breathing cycle, the
so-called EPAP. This may be accomplished by monitoring the respiratory flow to the
patient and defining a threshold level. When flow exceeds the threshold then the
device will deliver the IPAP, whilst below the threshold, the device will deliver the

EPAP. The determination of respiratory airflow may be accomplished by monitoring
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the total flow rate of air to the patient and subtracting any components due to leak.
Leak airflow may be determined by using a method such as taught in US Patent
6,152,129 (Berthon-Jones). Other known methods f_‘or determining leak may also be
used by the device. The two different pressure levels may be achieved using a least
two methods. In one method, a near-constant speed blower develops a constant
pressure equivalent to the IPAP pressure and during the EPAP phase, some of the air
is vented. In another method, a blower may be alternately accelerated and decelerated
in order to develop the pressure appropriate for each phase of the breathing cycle. The
VPAP™ ]I ST/A (ResMed Ltd) uses the latter method.

In another form of the second mode, the device delivers fherapy in accordance
with the methods taught in International Patent Application WO 99/61088 (Berthon-
Jones)

The apparatus according to the invention may be used to monitor patient health
characteristics including, for example, oral and/or nasal airflow, snore, abdominal
movement, chest wall movement, oximetry, pulse rate, body position and flattening
index via the diagnosis unit and sensors in the blower. As an alternative to the
diagnosis unit apparatus according to the invention may be used in conjunction with a
portable diagnosis system, for example, the EMBLETTA portable diagnosis system
(FLAGA, Iceland), or the MESAM system (MAP, Germany). In a preferred
embodiment, the flattening index is measured according to the method described in
US Patent 5,704,345 (Berthon-Jones). The contents of US Patent 5,704,345 are
hereby incorporated by cross-reference.

The apparatus generates one or several indices determined from an analysis of
the patient’s health characteristics useful for assessing appropriate treatment or
diagnosing the condition of the patient. Such indices serve as stroke indicators to
indicate patient improvement or stroke type as detailed below. An index determined
in accordance with the invention may be used by a physician in conjunction with other
known methods of analyzing the health of the patient. For example, an index in
accordance with the invention may be used in conjunction with a cognitive test for
assessing functional outcomes. In addition, an index in accordance with the invention

may be used to assess a patient in conjunction with Magnetic Resonance Imaging
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(MRI). The apparatus may be used to monitor a patient and generate an index with or
without applying a CPAP treatment regime.

One such index is based upon a functional relationship between the number of
central or obstructive apneas over a particular time period. When the patient is being
treated with CPAP, the device continuously monitors whether the patient is having an
apnea and if so, whether the apnea is central or obstructive. The apparatus determines
an index from a comparison of the number of central and obstructive apneas or a
function of the ratio of the number of central to obstructive apneas during a particular
fime period.

Methods and apparatus for distinguishing between central and obstructive
apneas are described in US Patent 5,704,345, In one technique, when an apnea is
detected as occurring, the apparatus applies an oscillatory pressure waveform of
known frequency and magnitude and accesses the patency of the airway from the flow
which is induced in the airway. In one form, if the airway is patent during an apnea,
then the apnea is judged to be central. However, if the airway is ¢losed during an
apnes, then the apnea is judged to be obstructive. In another technigue, when an
apnea is detected as occurring, the apparatus monitors the airflow for the presence of a
signal of cardiac origin. If a cardiac signal is detected, then the airway is judged to be
patent and the apnea classified as central. If no cardiac signal is detected, then the
airway is judged to be closed and the apnea classified as obsiructive.

Other methods for distinguishing between central and obstructive apneas
include monitoring chest movement using respiratory bands and monitoring the
movement of the suprasternal notch, for example, as taught in International Patent
Application WO 01/19433 (Berthon-Jones et al.).

This index may serve as an indication of the degree of neuro-recovery for a
stroke patient. One effect of the stroke may be to damage those components of the
brain which participate in respiratory drive, causing a relatively high incidence of
central apneas compared to obstructive apneas. If neuro-recovery causes the patient to
recover some of that respiratory drive, there would be an impact on the index when
compared to an index recorded closer in time to the occurrence of stroke.

Alternatively, the effect of the stroke may be to damage brain tissue involved

in the autonomic nervous system, which may cause a loss of muscle tone, for example
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to the airway. In turn this may lead to a relatively higher incidence of obstructive
apneas. Hence the index may be used as part of the assessment techniques to
determine the type of stroke which the patient has suffered. Use of the index may
assist in assessing the location of the stroke, and in determining the appropriate form
of therapy.

The changing value of the index may also provide an indication to the
physician that the dosage of pharmacological agents given to the patient ought to be
changed. For example, if the index indicated that neuro-recovery was occurring, then
it may be appropriate to reduce the dose of the agent. Alternatively, the index may be
used to monitor the efficacy or effectiveness of a drug protocol. For example, by
monitoring the index for one or more patients, which may include the storing of
multiple indices in a database of patient information, and by an analysis of such data,
it may be determined that a drug is safe and/or appropriate as a treatment for stroke in
general. Additionally, monitoring and analysis may indicate that a particular
treatment is working for a particular patient.

The index may also be used as part of a CPAP-device management strategy. If
a patient is being treated with a relatively more expensive computer controlled CPAP
device that is capable of treating both obstructive and central apneas, yet the index
indicates that the patient has few central apneas, then it may be appropriate to treat the
patient with a relatively cheaper basic CPAP device which does not distinguish
between central and obstructive apneas.

An additional index may be a function of the pressure delivered to the patient.
In a computer controlled CPAP device such as ResMed Ltd.'s AUTOSET T™ which
can automatically increase the CPAP pressure during an obstructive apnea to stabilize
the airway, a record of the pressures used to treat the patient may provide an
indication of the changing status of the patient. For example, monitoring the 95th
percentile of pressure delivered during the previous treatment session, as described in
International Patent Application PCT/AU99/01130, may provide such a status
indication. Furthermore, an history of the 95th percentile of the previous treatment
session kept over several months may provide an index of stroke recovery.

Neuro-recovery may result in an increase in upper airway muscle tone which

in turn leads to a decrease in the CPAP pressure needed to treat an obstructive apnea.
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Monitoring the 95th percentile may be useful as part of a CPAP-device management
strategy. For example, if a patient is being treated with a relatively more expensive
computer controlled CPAP device, yet the 95th percentile index indicates that there is
little change in the pressure being delivered, it may be appropriate that the patient be
treated with a relatively cheaper basic CPAP device which delivers a fixed pressure.

Another index is an Apnea Hypopnea Index (“AHI”) which is an indicator of
the level of severity of a patient’s sleep disordered breathing. The AHI is determined
by adding the total number of apneas and hypopneas the patient experienced over a
particular time period, such as during the study, and dividing that figure by the total
time for that period. An example of an AHI scoring rule set is: (1) An apnea is scored
if the 2-second moving average ventilation drops below 25% of the recent average
(time constant =100s) for at least 10 consecutive seconds. (ii) An hypopnea is scored
if the 8 second moving average drops below 50% but not more than 25% of the recent
average for 10 consecutive seconds. Other forms of AIII index are known by those
skilled in the art.

The described apparatus may be used for the treatment and diagnosis of stroke
victims in accordance with the following protocol or programmed to follow a decision
making protocol to provide automated assistance in the process of evaluating the
condition of and identifying appropriate treatment for patients after stroke. A single
device or multiple devices may be used to accomplish this protocol.

Patients typically enter rehabilitation clinics as a "stepping stone" between an
acute care ward in a hospital and a return to normal community life. The patients may
come from stroke units, spinal units, respiratory wards or a number of other wards.
Upon admission to a rehabilitation clinic, the physician can conduct a sleep history
assessment of the patient with the questionnaire appearing on the hand-held device
and the results being sent to the apparatus. In conjunction with the assessment, the
apparatus then may recommend particular further tests to be done, such as oxygen
saturation, and overnight sleep studies. The apparatus can conduct these tests and
recommend treatment levels. Further, the apparatus can provide CPAP treatment.

There are a number of different patient treatment models which are shown as
flowcharts in Fig. 2 to 6. The flow charts, and later discussion, indicate AutoSet T

and VPAP as particular embodiments of the invention, however it is to be noted that
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in other forms of the invention, other forms of CPAP and bi-level CPAP may be used.
As part of the patient treatment model, the apparatus can provide the physician with
the appropriate healthcare reimbursement scheme codes.

In the first model, shown in Fig. 2, patients pass from acute care to
rehabilitation admission. According to the invention, all patients entering the
rehabilitation clinic are asked a number of simple questions in a Sleep History
Assessment, step 26, which are designed to probe for the possibility of sleep disorders.

A set of possible questions is as follows:

Do you suffer from excessive daytime slecpiness?

Do vou suffer from nocturnal choking?

Do you have restless sleep?

Do you snore? or Has anyone told you that you snore?

Do you stop breathing during sleep or has anyone ever told you that

you stop breathing during sleep ?

Do you suffer from a dry throat in the morning?

Do you suffer from headaches in the moming?

Do you feel very tired during the day?

Do you feel very sleepy during the day?

Have you ever fallen asleep while driving?
These questions are suitable for flagging the possibility that a patient be given a more
rigorous and detailed assessment by a trained sleep or respiratory physician. A '
positive determination indicates that an in-patient sleep study should be conducted.

During one form of sleep study such as by a portable device, the patient's
breathing is monitored. Their Apnea Hypopnea Index (AHI) is determined and each
event is classified. Apneas can be classified as obstructive, central or mixed. Other
events which can be identified include hypopneas, snoring & partial upper airway
obstruction. Effort, position, oxygen saturation and flow limitation index can also be
determined.

During a night of testing, step 28, patients with an Apnea Hypopnea Index
(AH]) of greater than a threshold of about 20 are assessed to determine if they have
Central Sleep Apnea (CSA) or OSA. During a central apnea, patients provide no
respiratory effort. During an obstructive apnea, the patient’s effort is obstructed by,
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for example, an overly flexible upper airway which physically blocks their attempts at
breathing. A patient may have both central and obstructive apneas on different
occasions. Those with OSA are given a night's assessment with an AUTOSET T™
apparatus to determine if treatment with that particular device is appropriate for the
patient, step 30. This assessment is based upon accepted medical standards for the use
of the device. If this assessment resuits in approval, the patient will be sent home with
an AUTOSET T™ apparatus. Those patients diagnosed with CSA are assessed with a
bi-level CPAP device, step 32, such as the ResMed VPAP 11 ST/A. They are also
given full polysomnography (PSG).

Patients with a negative result from the sleep history assessment are given a
night's oxygenation screening using the apparatus. Those patients indicating a greater
than 10% desaturation are given an in-patient portable sleep study as described above.
Those patients indicating a less than 10% desaturation are recommended routine care.

According to the clinical path shown in Fig, 3, the patient does not undergo
sleep history assessment, otherwise, the path is similar to Fig. 2. According to the
clinical path shown in Fig. 4, patients diagnosed with Central Sleep Apnea do not
undergo full pelysomnography, otherwise the path is similar to Fig. 3.

The first out-patient élinical pathway is conducted in a sleep laboratory after
discharge from a rehabilitation hospital. As shown in Fig. 5, the patient is screened
for Sleep Disordered Breathing (SDB) by measuring blood oxygenation overnight
using apparatus according to the invention. Those patients with a desaturation of less
than 10% and a negative sleep history proceed to routine care. Those patients with
either a positive sleep history (for example, as determined via the questioning
indicated above) or a desaturation of greater than 10% proceed to a night study using
the apparatus or alternatively, a portable device such as the EMBLETTA as described
above.

Those patients with an AHI of less than a threshold of about 20 proceed to
routine care. Those patients with an AHI of greater than about 20 are assessed to
determine whether they have CSA or OSA. Those with OSA are assessed overnight
with an AUTOSET T™ apparatus and full polysomnography after which they may be
prescribed to take home the AUTOSET T™ apparatus. Those patients with CSA are
assessed with a VPAP apparatus and full polysomnography. They may then be
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prescribed with a VPAP apparatus. While the invention discloses 20 as a threshold,
by recording stroke indicators such as the AHI of many patients in a database and
analyzing other data for the patients, the threshold may be adjusted to improve the
accuracy of the threshold.

A second clinical pathway for out-patients is conducted in a sleep laboratory
prior to entry to a rehabilitation hospital. During the first night, the patient is screened
for SDB using an oximeter. Those patients with a desaturation of less than 10% and a
negative sleep history pass to routine care. Those patients with a greater than 10%
desaturation or a positive sleep history indicating the possible presence of SDB then
pass to a night's full polysomnography. Those with an AHI of less than 20 pass to
routing care. Those with an AH] of greater than 20 are assessed to determine if they
experience CSA or OSA. Those with CSA are assessed with a VPAP™ apparatus and
may be discharged with the device. Those with OSA are assessed with an AUTOSET
T™ apparatus and may be discharged with the device.

Another aspect of the invention is that there is a follow-up for OSA patients of
approximately 4 weeks after treatment using the AUTOSET T™ apparatus. This
period allows the patient to become more familiar with wearing the mask and
breathing against the pressure. Importantly, since in the AUTOSET T*™ apparatus the
device monitors patient compliance, the efficacy of treatment can be assessed. For
example, the number hours of patient treatment including actual hours when the
device was used and not simply switched on can be reviewed by the clinic.

In a preferred embodiment, the apparatus identifies, displays and/or records
reimbursement codes relating to the treatment provided by the apparatus. For
example, the apparatus may be programmed to provide the appropriate US Medicare
reimbursement codes indicated in Fig. 2 to the physician via a hand-held device or
other centralized computer to assist in the process of applying for funding of the
treatment.

The Medicare codes which are provided for physician information by the
apparatus, as shown on Fig, 2 to 6 are now described in more detail. ICD-9-CM
coding is recommended for all clinical settings and is required for reporting disease
and diagnosis to all US public heaith services and HCFA programs. A physician

needs to select the CPT code and descriptor that most accurately identifies the
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procedure or service performed, and it may be provided by the apparatus. The
physician may also list additional procedures performed or pertinent special services
and when necessary, any modifier. All procedures and services need to be accurately
documented in the patient's medical record, which may be accomplished through the
communications module. The code may be subject to a modifier. A modifier enables
the reporting physician to indicate that a performed service has been altered by some
circurnstance. Modifiers may be used to indicate: (a) a technical-only or professional-
only component of services or procedures (e.g., 95810 TC indicates the technical-only
component of a sleep study) and (b) that a service or procedure was performed in part
(e.g., 95810-52 indicates a sleep study with a reduced number of channels recorded).
Level I modifiers are used in conjunction with Level I codes (CPT codes). When
billing CPT Code 95805, 95806, 95807, 95808, 95810, or 95811, an ICD-9-CM code
must be used.

Fig. 7 depicts an in-patient protocol in accordance with an embodiment of the
invention. In accordance with the embodiment depicted in Fig. 7, a patient enters
rehabilitation hospital in step 71. In step 72, a sleep disordered breathing (SDB)
questionnaire such as the one described above is given to the patient. The results of
the questionnaire are reviewed by a physician in step 73. If the questionnaire provideé
a negative assessment of SDB, and there is no suspicion of SDB, no further
assessment of the patient takes place, as indicated in step 74. However, if the
assessment indicates that there is a suspicion of SDB, further assessment is carried
out, as indicated in step 77. In one form of assessment, a portable diagnostic system,
such as Embletta (Flaga, Iceland) is used as indicated by step 79(a). In another form
of assessment, full polysomnography (PSG) is carried out on the patient, as indicated .
in step 79(b). If either the portable or full diagnosis steps provides a negative result,
as indicated in steps 78 and 80 respectively, no further assessment of the patient is
carried out. Following the flowchart line from the portable diagnostic system, if there
is a positive outcome from the assessment, (step 81) a trial of an automatically
titrating CPAP device, such as AutoSet T, is provided as indicated in step 83. This is
given a review at four weeks, as indicated in step 86. If the SDB is resolved, treatment
with the automatically titrating CPAP device is discontinued. If the SDB does not
resolve, treatment with a fixed pressure CPAP or an automatically titrating CPAP



10

15

20

(29) JP 2009-18174 A 2009.1.29

14

device is continued as indicated in step 89. In addition, in step 90, the patient is
followed up in a CPAP clinic as appropriate. Following the flowchart line from a
positive full polysommography, a full CPAP titration study is carried out in step 85. A
patient may then go on to a fixed pressure CPAP or an automatically titrating CPAP,
such as AutoSet T. In common with the flowchart path from a portable diagnostic
system, a patient following the full PSG diagnosis will be followed up in a CPAP
clinic as appropriate. Steps 79 to 90 may be managed by a sleep service facility.

While the invention has been described in one form, it is to be understood that
this form is merely illustrative of the invention. For example, it is contemplated that a
device in accordance with an embodiment of the invention conducts monitoring
during a monitoring period of a patient without delivering air at positive pressure. In
this embodiment, a device may include an airflow monitor, such as an airflow sensor,
a respiratory effort monitor, such as a respiratory band or suprasternal notch sensor,
and a computer programmed to calculate the number of central and obstructive apneas
from data from the airflow and respiratory effort monitors and derive a stroke
indicator therefrom. Those skilled in the art would understand that the stroke
indicator may be calculated using data from the monitoring period. Furthermore, the
stroke indicator may be calculated at a location remote from the monitoring device.
Other variations can be made without departing with the spirit and scope of the

invention.
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CLAIMS
1. An apparatus for evaluating the condition of a patient after stroke
comprising:

a mask (6);

a blower (2) to supply breathable gas at a pressure above atmospheric to
said mask;

a flow sensor (4) to generate a flow signal indicative of the patient’s
airflow; and

a computer (12) to process said flow signal and control said blower,
wherein

said computer is programmed with instructions for:

during a first period delivering breathable gas at a pressure above
atmospheric to the patient;

determining a first index as a function of the total number of hypopneas
and apneas experienced by the patient during said first period;

comparing said first index to a threshold value and if said first index

exceeds said threshold value then selecling between forms of CPAP treatment.

2. The apparatus of claim 1 further comprising the step of querying for sleep
history information about a patient, wherein said delivering breathable gas is

based upon information from said querying.

3. The apparaius of claim I further comprising the step of determining a
second index as a ratio of the number of central apneas and the number of
obstructive apneas experienced by said patient during said first period, wherein

said step of selecting between forms of CPAP, treatment is a lunction of said second

index.
1. The apparatus of claim 3 wherein said threshold value is about 20.
5. The apparatus of ¢laim 4 wherein said forms of CPAP comprise CPAP and

bi-level CPAP.

6. The apparatus of claim 5 wherein said CPAP is selected when said second

index imdicates a low occurrence of central apnea.



(31) JP 2009-18174 A 2009.1.29

7. The apparatus of claim 1 with further instructions for identifying a

reimbursement code assoeiated with treatment provided to the patient.

8. An apparatus for cvaluating the condition of a patient after stroke
comprising:

a means for supplying breathable gas at a pressure above atmospheric to a
patienti;

a Hlow sensor means to generate a flow signal indicative of the patient's
airflow; and

a computer means to process said flow signal and conirol said blower
wherein said computer is programmed with instructions for:

during a first period delivering breathable gas at a pressure above
atmospheric to the patient;

determining a first mdex as a function of the {otal number of hypopneas
and apoeas experienced by the patient during said first period;

comparing said first index to a threshold value and if said first index

exceeds said threshold value then selecting between forms of CPAP treatment.

9. The apparatus of claim 8 [urther comprising the step of querying for sleep
history information about a patient, wherein said delivering breathable gas is

based upon information from said gquerying.

10. The apparatus of claim 8 further comprising the step of delermining a
seccond index as a ratio of the number of central apneas and the number of
obstructive apneas experienced by said patient during said first period, whercin

said step of selecting between forms of CPAP treatment is a function of said second

index.
11. The apparatus of claim 10 wherein said threshoid value is about 20.
12 The apparatus ol claim 11 wherein said forms of CPAP comprise CPAP and

bi-level CPAP.

13. The apparatus of claim 12 wherein said CPAP is selected when said second

index indicates a low occurrence of central apnea.
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14, The apparatus of claim 8 with further instructions for identifying a

reimbursement code associated with treaiment provided to the patient.
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Abstract

Apparatus for assessing the condition of and treating patients for stroke during the
delivery of continuous positive airway pressure (CPAP) are disclosed. By
determining central and obstructive apnea occurrences or the percentile of
pressure delivered to the patient from patient airflow, stroke indicators may be
calculated and analyzed to provide information on the type of stroke a patient has
suffered and the degree of a patient's neurorecovery. The apparatus may be
programmed with a particular protocol intended to identify between alternative
forms of CPAP treatment appropriate for the patient based upon an assessment of
the patient's condition. The device can select and recommend between the various
treatment forms, identify billing reimbursement codes and generate data to track

patient response to stroke treatments.
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