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PATI ENT TREATMENT This application riority filing date of U 8.
provi si oma 03eent application seria L£0/254, 151 fil edConubecenber 11,
2000. Field OF the Invention 5 The invéntion relates to methods and
apparatus for diagnosing, managi ng and treat| ng stroke patients both as

i n-patients and out-patients. Background of the Invention Stroke, or brain
attack as it is commonly called, can be caused by either vascul ar

henorrhage or vascul ar bl ockage with the latter accounting for about 80% of
10 the events NHETHODRMANIHARPARAKES EQBMWKMTIEHEJREAQMENEr med a

h h d
echaem ¢ st roke. NEbERP RYHELSHpsIR p S e Bl o dT Pl R Rer ool ¢

nor bi dity i mppRedonabrihladg6t/es411 Mefiledloaddérmbeefi,cob0.and the risk of
subsequent stroke as well as nortality post stroke. Stroke treatment in the

acut e phase i OfMHeIMSB@hl S the invasive administration 15 of cl ot

di ssolving drugs within the first three hours of the stroke as well as
stabilization of t ment
in the agute phasigl?erlgg%l\f%ﬁtq‘ ésih%%ofl%{%lbgé){lfdyﬁ#%ﬁ @#%ﬁ mgﬁ%ﬁﬁ%ﬁém??{f@u n the
case of m | dreatingkteokcpmtipats bethtas nmpatenthambout(patignts.n t he case of a nore
severe stroke where it is believed an inprovenent in outcone can occur the
patient may Hekgesind of thelatdntiohat i on, (iii) other 20 patients may be sent
to special care/nursing home, (iv) some patients die. The present

application is CCEtF&c%n&dorWntaﬂaﬁeés' 1§ﬁto‘énhﬂoﬂ1§ﬂ@alle‘dh@d3ﬂ Hel daaﬁddqﬁf qtehway .
Rehabilitation is costl for health care stens hence it is desirabl e to

provi de i rrpr‘@e@darﬁmmg@m%ﬁé%f hlpckage silhrthe lntter ssevriingoios absus SOYRT e t he
use of bl h

be usedzilpn '(t%ﬁgei @W&@ﬁt‘&gﬁg?‘éﬁ aen?%scgl %ﬁmﬁh%ﬁ% QQ%{%HPA%L\&A%{%%%’FA% erapy
to give in tshekeassn acutisiavagenlah BlpicRagimaksiso bletetmed tschaeniopiookearBotho
determ ne the type of stroke which has. occurred.in the@%a(gj ent .,

Fur t her nor e tm%@fémlge @lﬁ@s@sgatwﬂv@wld@ HFOrHECB P floRg EHlent
depending o A Fm] Lant to
noni t or the%gwgg(r) éangofi&? e p‘é?w ?Slgﬁﬁ%g{ %%Bg(lgt% rgrévr?y% Q%Ytathtyl 2} gﬂi?’%et? 2
PCT/ AUO1/ 01595 TiRirakppteatmadnit onthe hcuta phisegpital huona!sFosinyasive Admindsfrafpessur e

R e S e R S N

continuous ReMViliia¥ien dF é%@%vﬂcﬁﬁﬁﬁfr@t@ﬂﬁﬁl\aﬁpblgﬁﬁ Aﬂexﬁrdﬁ.ﬁhbxﬁmﬁthetd&ﬁtéugh t he
patient's nares to heat breathing disorders, 5 jncluding sleep apnea.

has been foui@se patieninmay bpncadxdolnw drur patwenypiintheraesebwdd Sﬁ?lﬁﬁ)@ﬁheru c
ressure, t | in
T earome . MER A0S (PR DA ROERIBLRIS Al RO by

generally r ammmmolmt&mnlcsmtﬂepmhrﬁmtﬂelsaxg 16 i‘ﬂ@Bﬂgtatlomn(mhethénr m

nasal CPAPtreatrrent of OSA inyqlves the use of nput er ..
20 patients may be sent to specuﬂ care nursk}ng ﬂome (1v) some patlenets die. The present

;e3e\ | d6Tl WD 02/ 47747 PCT/ AUO1/ 01 ﬁwm‘mm‘mmms AND APPARATUS FOR STROKE,

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.

AT

*159159*

\



10 controll ed bl ower. such as the AUTOSET TTM devi ce avail able from ResMed
Ltd., to provide a supply of air or breathable gas at pressures in the
range of WD ex720cm H20 to the airway of a patient via a nBEWAURKAIPF es of
sui t abl e nasal CPAP masks are the M RAGETM nasal nask and the M RAGETM ful |
face mask al so available from ResMed Ltd.. The AUTOSET TTM devi ce
continuously nonitors the state of the 13 patient's airway and determ nes
an appropriate pressure to treat the patient, increasing it or decreasing
it as necessary. Sonme of the principles behi nd t he operation of the AUTOSET
TTM devi ce ar e deBherapplication QﬁSaFSéC@mln@US(?@813115/\1%31@%111’%{?‘@1’6?”1 #e@t nent

for SDB is hi e sy rt v r nasal
CPAP nask. ea1 gr@&rﬁéﬁ%mch %s@gggﬁ’ l8‘?/ ng a| 4 a\{%n{a%\éfg'eﬂﬂﬁ aél\rlgf%}érte gr e
during the llﬂiﬂ:l PEERTYO4ACF 0, OThaopatbtelebiribat hbﬂitﬁn@)i@b&lﬁ@alﬁba}apﬂem

pressure during the expiratory portion of the breathing cycle. A suitable

*devi ce for ch—ﬁllig/%lmhﬁ@t%@ p@t@@élthwaglarhemamt*glateﬁetowp‘ﬁqn@ﬁ anS*W% %F\?al | abl e
from Resked ﬂ'l Hdin sfa\éﬁ g 'b%@lll FREH RS 11 ﬁ‘)n'ocf vlllﬁ (i) A
pati ent consu ts thel enera practitioner o ySi CI 5 (11 T

gener al pr actxiceéds raano@hemlmssmramym@dlbfris tlnmngm t(ﬂﬁtcenbmatesq)@‘iiﬂﬂ isst or a
sleep clinic The specjalist or_cl C ss .pat.ient: (iv) An
over ni ght po‘fsﬁé’g RARENy Qé‘kﬁe‘?‘q‘ﬁ‘@ﬁ’é’&e rl(a\% ﬁé}' ?‘fqut‘il 3‘35 study is
performed. 38nbANG réleSEd gﬁ%ts S&Di@&d&é&%&&ﬁiﬂgqﬁsmmﬁl cians treating

io

i npatients for ot her con recogni ze "synpt ons of sleep di sordered
breat hi ng on an ddm@oﬂnaaa&lﬁmm@ézémentdﬁ@ﬁﬁim 7 tieoweAle Loom8ss 3 t he

et e, fiolgEe PR tohe Rttt RRL Al TR b R ! o P
recogni zed tfdiatids b is@fRty BRkir @ﬂbfeaﬂﬁtﬂetg@@@ff préssiifen i theaaigeaott4 10i200mPAPLo f or
exanpl e as taught in_ International Patent Application 5 W98/ E1362 (Fan ell

& Pace). Whithearway ef ¢ natient visa osky Sxpewles 9é stifabs pasalfa E’Agﬁlﬁ%ﬁ <HitehosA ar e
becom ng nor i % 189aYS1abR frdfent i fyi ng
stroke pati elﬁl %g h’g%?%gﬁlg?ﬁ%&?%gn{éﬁgﬁ t grag%%ngél%mrt%gr%rorde there are
no known devResbéedlowd. Mhe I TQSENE ™ Kieviap yortinususii npmitbesithe statetofitse an

obj ective of the inventiqn to provide nethods and a E%)ar atu for 10 managi ng

the tredPnerRaligtsabapayand delpraines Ay épgrop%ats PresiEe ﬁ‘if‘sv iept, iNCTEasg: t her
obj ective t Gy pf @k §1n ﬂ%ﬁes?&gt ?&g&@r T ISprifti R8s BB Bhe oBerfafibn of the

identification or nosi s ent condition t0o assist in
t reat ment ofAUﬂ“@SIﬁa’tTWevu&mcrdcspnbédtnﬂéS Pateeit.7&h3455 The i nvention

provi des net hods and, appar at.us for of
stroke patients. Kﬂ%ﬂg{%%ro regtment ﬁ’a«%@% ‘8% ;VSVPrggStSUQ%% g&étﬁ%éﬁ?%n
di agnosi s, pgovidsd byl tofainaghl OPademadle Mtiel thdatrent mdwesqxrovmnjgmnat a

concomtant drug therapy,. using continuous 03|t|v W@y res ure (CPAP)
or bi-| el Hekdpressure &p&&ﬁma?lrawyupaﬂt%l S?t CFAN G B Ces whi ch

aut omat i cal '%res%ﬁ}e Lpﬂsrthé)&;ﬁﬁ%ﬁygoaﬁ)mﬁ&%@mﬁ@mw Q0L fitaBRl RvidaRut S-

Brief Description o shows apparafus according to the
i nventi on; Fde:jweﬁng;hnelaselalaﬁalr(ﬁ’cAR rs-tbaViPAIE’ﬂ"Mﬂ] Plidhavailalle doma RagMedLidhe

invention; Fig. 3,sha ent fl.owchart according to the
i nvention: 25 Fig® twéﬁ&@)&wﬁ R %on ?)t&’ PEsONSachart according to the

i nvention; (i) A patient consults their general practitioner or physician;

25 (ii) The general practitioner or physician refers the patient to a
specialist or a sleep clinic;
(iii) The specialist or clinic assesses the patient;
(iv) An overnight polysomnography is performed;
(v) An overnight titration study is performed.
30 ‘
In a hospital setting, the team of physicians treating inpatients for other conditions

may recognize symptoms of sleep disordered breathing on an ad hoc basis and refer



Fig. 5 shows a first out-patient flowhart according to the invention; Fig.
6 shows a second out-patient flowhart according to the invention; Fig. 7
shows a Wowm/ohert in accordance with an enbodi nent of thRCT/AVeH0ISHH.
Description of the Invention 30 Nasal CPAP treatnent has been traditionally
used for the managenent of . patients W{h obstructive sleep apnea where
CPAP acts as a pneunatic splint to WO 02/ .177. 17 4 PCT/ AU01/ 01595

mai nt ai n upper airway patency and therefore ensures free flow of air while
the patient sleeps. The current invention describes the use of posjtive
pressure vethd inpatient to alieethsneaiplistveithia thedpapital pThe pajient willdben pwcees
variants thereof, [for,.stragke %tients. The use of CPAP treats stroke
‘patients by W%Wﬂsg(ué)rtf)gﬂ %ﬁoa BV %od oxygenation | evels and 5 reducing

arterial carbon qexhlieit heydcomrIedtghized@ that Bisl@\Wakigntautag-begefitl fadm on of , for
exanpl e, blood pressure, cardiac output and ventilation. |nprovenents in

“mor bi dity, $wetmens witk QP Ahdotegmale of tapght by Brtgmations PHEMARHCAEMY pat i ent
mor overient T RoRelr o Barel € ARRS, vl BRREERER ST deniibRpaihe . o,
expect ed bersth ©SAlRe Fb@nddy antagtdliched tereise fok clkaR pathvesysifet i ng st roke

rehabilitation are greater, than that prqvided by oxygenation per se. For
exanpl e, pr nHiyige 65@1&‘&?‘?th3 Whorma ]%%Ie?‘t h’B’in %F%%F%’gﬁsh%uﬁg?ﬁ%? tﬁ?rg m
having an ag kiR 8EAELs Gbr RhhdB AL BE AR A cHTBtichRduce the damagi ng

side-effects of apnea, such as urinecessary "activation of the synpathetic
nervous system dtisginmdjdetiveds the éssotien trtovide nedyds andappagsds farow. 15

Furthernppre, sone AP devi c can detect. t he presence, of. .ap

di st i ngt¥ sh VRS %gﬁqq}ngpt ‘gﬁasl’brﬂ?ﬂ( fEprdges 13§ﬁ8§%P 'ﬁatspﬁt&\%flgﬁ&@ﬁ i ncreased
pressure if BReAEEd fodldeRhdhdR aAl apRAths GhRA 20distAA tHd idédtificatisd buct ed

ai rway. Many ‘stroke patients may be physically incapable of or experience
di sconfort idingnpsiv of streketnatigntsioadifion 9 asist fdrcasmentod heiatight: Hence there is
a need to provide 20 alternative methods and apparatus for treating the
breat hi ng di sorders of stroke patients in rehabilitation. Furthernore,
there are sigmly not_enqugh places in sleep clinics to accommodate stroke
patients. Tl‘ﬁ?@"%ﬁr%ﬂ%&'ﬁgﬂgﬁt?‘%he i nvention provides a sinplified

screening, di agnoieSinvéiioh peRLdRMecthaudens agparhiab fa haragpgtveatiloryn st r oke
rehabilitation which would not overburden the current sl eep Lnics. 25 In

|
reference t dremimgent of stroke patigetst frenefery, e sveptien aroyides P’Eﬁaﬂ}tﬁ% %des a
conput er-co %Lﬁ%lf)Lig,chéﬁleﬁmgni?orﬁggﬁé@%&%ﬁWti%@,ﬁ\gftg P?@ﬂﬁ&g%oﬁcoﬁtﬂﬁﬁl , akr

delivery co or connec ween ower and the mask 6. The

appar at us f yhdrigy, usinglcodtsucms positivnaicedy assuor (CRAP)pbideyellgressfuer exanpl e,

a wireless conmunicati on trans ei%e({. and/.or
pipg i

.net K.. d
comuni cat i STPAIRE Ob ¥ HrRFNIGRGTeOE D AEEr*e 1§lgav¥§%1ﬁhc ryﬁg%tgxg{\'gregs%egpl ay

and conbpol e GEphykolodib@a@RRakat us further includes an oximeter in the
mai n bl ower housing.” There is a sense tube 14 connected to the main housing

of the blo . Laifl lows the apparatus to sense oxygen WO
02/ 47747 P%%%%#ﬁf@géf%g&ﬁ%r ation and pressure levels in the mask 6.
The appar at WRigflushowesrappamatusaesording dorthenivecatioons i nterface 16 for connection
to a di agnosi.s it. The, diaghosis unit inglu a | se. oxi neter 20,
respirat oryséﬁﬁ\/%%iﬂwsas Wgﬁ%ﬂ’fﬁfﬁcﬁﬁé% %ﬁ?fﬂg%‘ﬁlflgéﬁt%?’s apparatus is
described aspig, HiHhn s63bid inlpatieft Adviiagtaeestdingab tig ibvamiohj nati on of
devi ces and/ or conputers |inked by any avail abl e conmuni cations
25  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
30 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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met hod may be used to acconplish the goals of the invention. For exanple,
the apparatus can interface wwth a variety of hand-held devices such as a
Pal m Pi | WO Wi/&74i r el ess conmuni cation. Wth such a devi cePCHApNY8iS8% an may,
for exanple, renotely nonitor, analyze or record the status or data history
of a patient or diagnose the 10 patient's condition using the device. For
exanpl e, renote devices may store stroke%indicators, such as in a database
of patient stroke recovery information for one or nore patients, fromdata
generated by use of the apparatus. Furthernore, the treatnent ogr.am whi ch
i s being rurm@ntaitepnsaeireay paercyad feerefose ensuees dres Hlamuelcit while &eyoatlmﬁ the
event patie t S

el T Bt G er el ERR PbIRNE Rres i RNM Il L0

treat ment nmaggsinchidé IOPAP, bbitecl pressiifes af va”rgmcmthé:euf;tfans&ohapmwnﬂwa;ssecond
node for treatlgegqcentral apneas; In the first node, the devi c% provi des a
general |y coH trsategtsqhe@atlmt@)hg HeprovigArierakhlaed %%eéatl%ﬂﬁv Yary the

pressuregin r@&&%éjﬁ&ﬁ Egh &189% ?éde?s% Wl ﬁ%ﬁ%pk@m%ﬁut&%@hﬁio% @PRf T ucti on

of the 20 airwa or acconp I's usTng a conbi nation
of flow i mebcamptmbmnd pﬁassure, dmhwmapwmﬂ vueﬁtlldaem: MinpeseirrentsSn Radrbidity,

5,704, 345 (Berthon-Jo e ap us, enbodyi ts,.of .t venti on
descri bed i ﬁ“%%“a?@%é%gﬁ rgcox%y@%gﬁahsms(qggmﬁ@t Sf)agﬁlza%ffhg’rt R 4G

al ternative gigidIfds d&xPedad Yerlelie ms%sawn@mwéméiehﬁ H@ﬁbl@@w@ﬁﬂ%cﬁtﬁ aafgent to a
patient to treat obstfuctive apneas’ woul 5 recognized by those skilled

in the art ashdrtﬁa@r/Obb)ngﬁertnlzedeapecmmeﬁh the device. In one formof the

second de, the rat.us V|des her res ng
the ins EB ratory pﬂfe{)q%gﬂlt%esto f hese of ﬁirp %\jﬂ@féﬁl 1ngtsir8[c%5eh§g1| ‘8"%3%5% ng%d a
| ower pressyp that Isllaelde@’éiﬁ ehBtgor H s X Pof éladiple, Pedvidiap ofgdoheilbineat hi ng
cycle, the so-called EPAP his may be acconplished by npnitaoring the

][ Ies pi rator é itsekwot prevens timpapiant feom haviae @ mPRean R edueing 5 Rbminatiag apneagy, Ie n
el ow t ho. s RPLORAhG B HahSabl e Lo BEhfifea bich of Bk Bty i il ol 1

respiratory sginphfhesic ﬂayoxlm%yateﬁp siiglftddodyressnnd dralrincrgases W‘bmad Tiowl 7

PCT/ AU01/01;9; .6 the total wrate of air to the patient btracting
any co 6nerﬁ"é’thﬂﬂ’é°r?09°F@a(RPAzgﬁYé°%ﬁ Gapydstrehiby PB‘@e’&ﬁ?tograﬁP‘??éddl l['Iln

met hod such RaydaUGhfal aﬂd U@stﬁﬁ:ftl%‘ Eﬁnfba; arkd prédideBRihdiodved PR@Sure 1ﬂééﬁéd K)n own

nmet hods for determning | eak may a be Used by the device. The two
di fferent pm@slmnlmm%edmwabmlbmmtw@ddmﬁg a least 5 two nethods. In

one nethod, a ne ant s eed Sy

equi valent to th %‘%ﬁ%’%@ BN G° Be??f’cqhe ﬁ%a%@ﬂ%f f e%gé%e[r)rcégo ﬁe air
is vented. Imuavair{getb arskie @tnicdobd slegy study. Hmoalﬂﬁaemméeyltapm(m ated and
decelerated in order to devel op the pressur s@g O’F for e ch phase of
the breadPhi rijemptive methods gahapngratyy fostreatingrbs Resgthy &ﬁ 8‘§qfﬁté E‘atter

met hod. 10 ?Atl@ﬂ?%tpfeﬁaﬁlﬁf of Fﬁt?lgerﬁﬁ?@ ?%%m%l?‘:ﬁog@ﬂ’d PRk MRdISept her apy

i n accordan ods nternational Patent Application
WO 99161088 diBastit accodanaiaje s'ﬁlmtke@ptpmttat’ﬂlmsanom abpng the inventionpeoridese may be

used to nonitor ient, health char ristic di.n for.exanpl e, or
al and/or nasgpl 1§§:ﬁqurqﬁwngs '83'%051%?6‘613 ‘Frﬁ %ﬁ@ﬂ@ﬂ? fo%ﬁelg‘tns\}%%& rﬂr‘gr:[)vement
OXi Metry, pUkrbikitién wh&ﬂwvdi@éhét'diz@rlﬁ@d’enfthélbﬁ@éﬂt Blgep Oklgxs.vi a the di agnosis
unit and sensor s In th lower. As an alternative to the dj gn03| S unit

appar at #§ accor di hgeﬁmmhé) Figvhribe Bryentgn M@Vm%@HaFﬁWHFUHEIP Bewith a

ortable dia LET 0osi s
g ystem ( FLA(S%%H%(@I cgﬁ%%;ﬁe'ﬁ Qlo&%r f@? %}fds?/&%k%m R I&ﬁggﬁgﬁl‘{l@dégﬁgﬂgr eferred
20 enbodi mendondtiin @ ft @nhedtionGetwedt@xhé blowens uanedleanaskrﬁdlﬁg appatahus fivdhérod

.described in US Patent 5,704,345 (Berthon- Jfgne The cqgntents of. Pat ent

5, 704, 345 arigcludesa communication port or module 10, for example, a wireless communicafion
transceiver and/or a network card, for communication with other devices or computers
30  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



hereby incorporated by cross-reference. The apparatus generates one or
several indices determned froman analysis of the patient's health

char act ewavi/e¢g+usef ul for assessing appropriate treat nenPCOHARYOU9AgNOSI Ng
the condition of the patient. Such indices serve as stroke indicators to

i ndi cate patient inprovenment or stroke t%pe as detail ed bel ow. An index
determ ned in accordance with the inventPon nmay be used by a physician in
conjunction with other known methods of analyzing the health of the
patient. For exanple, an index in accordance with the invention may be used
i n conj unct iconcemtratiomansbppessuia/levele in the opasR 6. Theeppdratys further inshudes 8ut cones.
In addition,_ an index in agcordance with the .inventio ; .10
assess a patconmrnrtin MitBES IR X Erttagnes F ARISEH LR TRY i

02/ 47747 7 RAThMQpuiRIxFReteMD, respifatorppidaembitsehttys 5 BEed EGGMmNi tor a
patient and generate an index with or w thout applying a CPAP treatnent
‘regi me. One such Whidethis appeeatesds dewribed pumeinglemalt. it & understeodithatiset ween t he
nunber ot c . - ' A j; j Lod. Wen
The pati ant omegiaidh oERREAShLE AAPRERIRKEL oF g7 kbR onkh BRoRERL O0, TS
whet her t he methodmby bs uksivib mgcanplshnkageatdof the iventidie tFrerexainpleagheea i s

central or obstructive. The gpparatus determnes.an index from.a conparison
of the nunb&PPHAIUS &R Wé?rz:a&ﬁéi‘”ﬁ’o"s‘(?}f& ?&@“ﬁﬂﬁ%ﬁ Vb‘?eééu‘fti‘tﬁ‘?(?té%ﬁrpd?’tf’ﬁe_ ratio
of the nunb&yirQbsscoMinliication OWAL teh la\RviRE WS séthn i, FoXatipte) kéthotelyTe
period. 10 Met hods and apparatus for distinguishing between central and

obst ruct i ve ngmteasinalyee descoidibel statws osdfahistary 5f 2Q4tign Br diagnessdhe echni que
when an_gpnea..i s, detected as OCQULTr t he .appar at us. appl i es_an

oscil | at@ry pﬁP%s&ﬁ”B&&ﬁ%‘F‘é‘gﬁﬁ%&V&‘ﬁoﬁtF?‘aé'ﬁﬂgﬁg?‘)_gen Y gﬁ?atnygD egﬁakeaccesses
the patency ifdicdtb®, stich\Wath 4 daabdsBof bata ¥hdkeRedovehynidRardtibn fdri@earrway. In
one form if the airway is patent during an apnea, 15 then the, apnea is

j udged to benerematients, fiapndaiagenarated by usg olihy apraratis sBathegnpicgthén apnea,
then the ap Weirhcht g%b%ga‘?ﬂ WP b@{?%tghgg% eSharibit AABE %ni&ﬁ@*ﬁﬂd%pﬁ%%g en an

apnea i s dete s-occurring, ratus nonitors t air for the
presence of remsiefyndh thd event patient dath ¢§ transinitted ovar dpenmeswopla) the datd etaydiced,

t hen thj ai rway iséj udged to _be, pat‘(PeTQ.t aqr,‘:ag,the apnea classified as central.
If no cardi &RCPlALPT puEpeses af patient eondidentidlityy aj rway is judged to be cl osed

and the apnea cl agal bhadudhaOlid fHfthiHnoddsNehiRloBAs: trindoBiidudive Shi ng

bet ween centr al structive apneas | nclude nonitoring chest nmovenent
usi ng respi rapheasyand asesondmodeior treatinggentna apneasnimthedirsitthedss therdeviasr nal
notch, for exanple, as taught in |International ,Patent l.i cation '
0%/ 19433 { BaroVIBs Gesew SOy broginhBbeiils SR pHIE P B e s, o
of the degr gesshireif HERrd£66Wathyindivitichs of pakial asiiidte obNgucdbi eftheof t he
stroke may be to damage those conponents of the brain whic aF.t i.ci.pate in
respi r at?8r y aiaye Onededimyipefor aqcamplighing igpsing Fere B@I%OM’( gitaligR e g s

conpared to aahghsféqﬁéag&eﬁﬁﬂ@%desbgbaﬁw@s Eass&va?roa gﬁgﬁ%&hsﬁtﬁor&%f.i eh¢ to

recover some of that respiratory drive, there Woul'd be an inpact on the
i ndex when 3fppaatpambddyiogaspdctsaeithe mventtbadlesdrivedin the '34yeatend it he

Gamge br i rvToSEE ThUSeSkaT Lt e eama A T B BT ey
cause a | osspPfieldafg EPAPRoatthelt t84ARER to tr¥dP oBRLATE dpital AIHH 1595
25  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
30 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




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 assessnent

t echni quavOo bu4dét ermi ne the type of stroke which the pati @f/Aas0s0sf er ed.
Use of the index may assist in assessing the |location of the stroke, and in
determ ning the appropriate formb5 of therapy. The changi ng val ue of the

i ndex may al so provide an indication to ©he physician that the dosage of
phar macol ogi cal agents given to the patient ought to be changed. For
exanple, if the index indicated that neuro-recovery was occurring then it
may be appr ahe icadlefldvorate dfigietd the pattese and sublracthgeaty. coAlpoaemtatiie®l lgak.t he

i ndex may be 10 used to itor, the efficacy or effectiven of a drug
~protocol . F eag)@gilﬁpwerpaﬁggﬁﬁtﬁ{rmg? Ryutipgan P5R ap Ruelirn f5y Rateplt i ent s,
whi ch may i I3 0 ot d HIAdL bPmbhi pati ent
i nformati on%g%\%%%/m;eﬁﬁl gﬁé{lb@%?sbg@g%ﬁﬂ glae%}g)fag ?ﬁ%&’?ﬁ%&?ﬁ?ﬁﬁ?ﬁgﬁ) that a
*drug i s saf exsadty tine dgypeeo (Fhedtwe differenttpressuncdenel may be¢ aditevednisipgradeasit .

Additionally, nonitori and anal ysi s indicate that.a particylar 15
treat ment | SRJPRIAGS (08 Mead g lparroopsiivieieed FhEe AHSOTRAHEE be used
as part of g,6RHR dfwalét FRMBILAR PlesSirt ah@Biring fhe EPREL HIRIBE, someldEtiROait r eat ed
with a relatively nore expensive conputer controlled AP device that is

capabl e of tis sentedglrbanathesmatihade 8 blowes meyderilieratedy aecgleratod and grscleried
i ndi cates that th ' : b oam
B L L L T

devi ce whi chVRAP™™ NABT/Al (Resigd Lsd) used the tattee aretiodl and obstructive apneas.
An additional index may he a function of the pr,es(ipl.iu,re del i vered tr% t he

patient .19 n a compuneticr i of thesecemhmode e dvderdrliversper pRm acqordancgUTOSET
TTM whi ch cap; QB i; CRAL SHIV [ rthon-
obstructi vea‘g%lﬁg}ae to g?ﬂ%{,\ |tz“gﬁg§ﬂf§tﬁoéltdgﬁtmy,pﬂg{cr§tzcord g%%ltldrj% resgrlljres
used to treadlned)e patient may provide an indication of the changi ng status

of the patient. Eqor exanple, nitoring the 95t ercentile of pressure
del i vered during & %ﬁlﬁf’}ﬁ&g}n@g{) ﬁ%‘?’?ﬁ"%‘g‘?&‘ﬁw&g egg%ejlpi“ﬁ%rd’ﬁnﬁm calth
| nt er nat i onadhafRicpRtics MBhdfR! fo? BxAthyle 801 3Hdsal ABAOW! SHor€l@bsstaimaR St at us

i ndication. Furthernore, an hist ory of the 95th percentj|e of the previous
treat mentS 30meeement chestyvalbmerementepameispmulss Taigyb@lResitionsad flaHening
stroke recov . - Very resuld 4 } . er airway
muscl e tone l\ﬁg%/xc lle\llﬁ%“r (?1& nO%%elglgsan?gX%ogselg rﬂté%ﬂélgwi%ﬁ %‘Egﬂ @Zﬁﬁatyréég?%r e needed
to treat an dibgiosisainitvwppadatisaccordiig @ thkdnveation may He@Eedd donjunctidd wih%

Monitoring the 95th percentile may be useful as Eart Oél [adIiCPAF?-devi ce
management storiblegiagnosis systampfos examplg, thg EMBLET EAmOrtapleiagnody SHYR a

relatively NRLACGKPROShIEoPARMEERNFQRIPINAS, CBARMASY IibeprotBiedt De 95N

percentile index i at ther ittfe e in the pressure
bei ng d&l0i vesngohdimentythe fadtenipg injex inneatubet acchulingtoithemetheddlesaridbgd &l with a

relatively [ i P.devi ce ich del.iv £l ure.
Anot her i ndgggﬁgﬁ%gigﬁéégp ‘_@Wﬂggnﬁ)‘.\é\@&e fq'iﬁllts ?Fgﬁi@ﬁe‘ﬁk éﬁgﬁgiﬁ%gl cator of
the | evel ofh&&éeih'bbxx)o&&e@byp@béﬁl&fér@oaj eep disordered breathing. The AH is
determ ned by adding the total number of apneas and hypgpneas th at | ent
experi enced over Ah§ARPRATHY SENCKAGFONS OF ﬁqy&,ralyafhwsﬁteaameﬁ Ot gh %‘Ii\iﬂ’% Oéind
dividing th I : i i npl e of an
A scori ng. g pylE tRAh Bk hiiics HbiTB: dkeokBpp Rt R realiflert 6P

25  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

30  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



if the 2-second noving average ventilation drops bel ow 25% of the recent
average (tine constant =100s) for at |east 10 consecutive seconds. (ii) An
hypopneaw@0x¢o4ed if the 8 second noving average drops beCowus08sbut not
nore than 25% of the recent average for 10 consecutive seconds. Qther forns
of AH index are known by those 15 skilled in the art. The descri bed
apparatus nmay be used for the treatnent and di agnosi s of shoke victins in
accordance with the follow ng protocol or programed to follow a decision
maki ng protocol to provide automated assistance in the process of
eval uati ng t{(NRR.ohbe apratats may be tshsio infanitey a aptient prd generate eminden withonr
patients af . A S e .20 device or nultiple devices may be used
it Bt G P e b 8K

-to acconplis £8col a ypically enter rehabilitation

clinics as a "st ap sigh$ideres bdied upena Amceionil eclg@inshipaetivdcn the Masberictl and
a return to normal comunity life. The patients may cone from stroke units,
~spi nal uni t Sentraosopsiustiye apReds ot agdagtigwba tingg pestode Whenr the patignos ke ssi on
to a rehabily [ iy B I ' ry 25

nssessmont. oreHaR EPAD, e dbiite BUMERELAP oSN 1t BRARS BeihRl 20

devi ce and tapeed m=lif g Wirtheg tieaiphed 3 cehigalappastaictise. The fparancdetaminest h t he
assessnent, the_ apparatus then nmay recommend particul ar further tests to be
done, such &81 SLOMPAETOF P! thermRer of cepital andabstRicties FWeasife? appar at us

can conduct {R&% df %?etﬁti@@?‘ﬂk%&%‘é%‘f’cehﬁﬁ%%%uétfvlé%bﬁeaﬁguﬁﬁé‘]&bartf‘cﬂl%r

apparatus can provide CPAP treatment. 30 There are a nunber of different
patient tredinmepariododel s which are shown as flowcharts in Fig. 2 to 6.. The

fl ow chaigts, and .l ater di.scussjo i.ndi cate AutoSet T and ,VPAP as

parti cufil r errbodil\drgth?(is%ﬂd@ﬂ%‘a_ %rn‘ilqg}%m B‘ﬁet{?‘?(eqntce_f‘gﬁta&dﬁgéﬁbﬁgﬁ t hat
WO 02/ 47747 a%ﬂedﬁ@?é dédAb LA YUS PatetNEI4, 345 Th ofé tdch@iqhé) weithia@npn&t Rer f or ns
of CPAP and bi-level CPAP may be used. As part of the patient treatnent

nodel , the dagisaiedtag ocamring thssnparaturcanpligsancoserlalgry praspise apayeiopriodt e
heal t hcare nej t odaes. i i ig. 2,
patients pagg b&??rﬁaggﬁc&ea négribgqﬁ%&er%ﬁa clc%s??s;tp ?8%6%%&? ss‘rdg‘k‘f“ai\@g%'c}? @8@{ o the
i n\r/Tgnti on, analﬁclztp'atihchmbs ireth @frivag. lhhaw“iehﬁpiflﬂid @twayns phtici (hlrmgana@h&jvma )
nunber Si uestions [n.a Sleep H story_ Assessnment, step 26, iC

are qes?éneahrqonptﬁﬁgmf‘@ if Bideedo YogEairah HOYesr ikihgapvay surlessldurae 28t of
possi bl e qu%.%ﬁéaoﬂ%n'tﬁe &heh N LAYRT o BR chMURHNES B addiRPHERARBE] WierdRY L | e

sl eepi ness? 10 Do you suffer from nocturnal choking? Do you have restless

sl eep? Do y@menmisdetected apiaecuaning the apphrkiysononitoas theairflewdoetheDoespoee afiop

3Lreiaf,]gl 2? egé{g'ggpofs cla?(ﬁgc grrigitqaff LNARE si%h/aﬁris Z[ie%&eal, ?}lljenttﬁg %ir%%y iSs_]{[lgé)edqu %%t hi ng
patent and the apnea classified as central. If no cardiac signal is detected, then the

20  airway is judged to be closed and the apnea classified as obstructive.

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.).

25 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

30  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



15 Do you suffer froma dry throat in the norning? Do you suffer from
headaches in the norning? Do you feel very tired during the day? Do you
feel verwahrepy? during the day? Have you ever fallen asl eep/Auoihesosri vi ng?
20 These questions are suitable for flagging the possibility that a patient
be given a nore rigorous and detail ed assessnment by a trained sleep or
respiratory physician. A positive det er ni®nati on indicates that an

i n-patient sleep study should be conducted. During one form of sleep study
such as by a portable device, the patient's breathing is nonitored. Their
Apnea Hypoprtedh¢ aidexy. (latn this st leadrioreentlagivel ydughier 25idanee of plestmictivesi i ed.
Apneas can be classified .ags obstructive, central or mxed. .Qxher events
ot oh can bemmgRndrea gy AietmeY b RS aet L Histhssg B iigtel fher ol r way
obst ruct i on. ddeérhind the RASH dfis@Bke WKICHERe Satiekt [dsisoffer@dd Usk eMHe ifiddxahbpn i ndex

can al so be determ ned.” During a night of testing, step 28, patients with
~an Apnea Hypispistia assrssing 8e loggtion of theytreke.caandim determinedhe appropriata iyt 20
are assessed F. o) ﬁg ermne if they have Central Sleep Apnea (CSA) or OSA.
During a centrar %nea, patients provide no respiratory effort. During an
obstructi ve apneaThd stengiagivelie of thef ihdext may alob ptovitdst andindigation MEh¢ 12/ 77. 17 11
PCT/ AUUL1/ U159S for exappl e, an_qverly fl exible upper air whi ch

physi cal | y bPtygieen thelithe despgrpt Rramatnlegie agents &e%afq B oy %&_ﬁtemt?&t h
cents al andypRsid ‘{f&r'e)(ﬁn?l@,nﬁ@lﬁe iAfedint{calcR That AEERSORRry WROSEuNidd) thEpA are
given a night's assessnent Wth an AUTOSET TTM apparatus to determine if
treat ment wiit maythetappaptiptedd sedudethecioss of thp pganpr Adtemativelys the islegandyebs |

step 30.,.This sess i s. based n accepted nedi cal -standard or the
aseof Wb i Kamopfor e eieaBEGCRwBST T Be PRRE, 5! BTRBEI ene wi 1
be sent homemwhitdtim thMAHEREr ohé¥r aRkRapidnts, whithsfapitiv@stiee domgnesed with
CSA are assessed with a bi-Ilevel CPAP device, step such as the ResMed

32,
VPAP || ST1Anultipdsindices wl asdatajiasepf patient ipfrpatiomege Ay appzes of surhpigta, ent s
wi th a negat;] I ' ' :
R L ST L
i ndi cati ng agepemdt additioasllyl Alenitefiag undidabysisansy fidicate that 4 perpatlarent portabl e
sl eep study as descri bed agﬁve. Those patients indicating a | ess than 10%
desat ur a5 onfTeABERtdE FRHERGEY anIHUA PRUSYE: According to the clinical path

shown in Fig. 3, {heinaat hﬁ?}alsg%@%s&?ﬁs pARAETAOP AP.d8{i86 Phaklh SdfdnY s@eEEp SHeNt ,

ot herwi se, the path 1s si ar to Fig.” 2. According to the clinica ath
shown i n Fi ga patienptheingt teeattidavittos edatiiel shmOeerexpansi Gl exppuigsrmeatralbedieP Alinder go

full pol ysommography., otherwse.th ath is simlar Fig. first
out - pati ent n@?"?ﬁﬁatggﬁllé Bg}aﬁ%é{i‘tﬁegn%ﬁ%fﬁgﬁﬂﬂwﬁxe 3’51%?%«138{ ?p egsga}'tegtrhg-{%fe er

di schar ge fr@dicates v kic patigitilog févw s&ittalhpneds thdianmalybe kbpropHatetth erepiathe ent
is screened 20 for Sleep Disordered Breathing (SDBLtdgy nmeasur i n% bl ood
oxygenatitbn PAlieRhwifhe relgtivRly shsnprasis Gl Aeirywhishidqes ?ﬁ&éﬁ{% h Those

patients w t@et@e&?é&ttfdfﬁﬂlgﬁ)@trﬁétide Sedshan 10% and a negative sleep history

proceed to routine care. ose patfents with either a positive sleep
history (for exanphedditionddndaxmaele ¥ fumctibreofthe praseure delivened toathegatigntve) or

a desaturatipn of greate h % proceed i-ght i t he
appar at us or Pnaa} ?%Plgﬁ?fi ‘i?@fr Qﬁe‘ga%épt‘fﬁ g S'ﬁcz\ﬂségesg{?g H‘q%ss ’?@Egéﬁéﬁé%ﬁ%%
descri bed ab@&ﬁaut&iﬁﬁ’c&%ll?ﬁ{&éﬁ@é eV AP presdir d@find &56bstiastivesaples eshighitlzef
about 20 proceed to routine care. Those patients with an AH _ of greater

than abdft 2theaiavaysarecenidiitee pressuresiused (oreeanthe nafient INAKROVYK 8r OSA. Those
W th OSA are. assess Qv L gh 0w A 2 d full
pol ysomogr a a§$ 15 §€tl’\?ﬁﬁ%%"%1§et9tﬁ?r8%2’ a%é}g's c%g %%QT%'}ME@%@%%Q AUTCSET

TTM appar at ugercdiiils ef pratsuendediveted MuBha tiareedsseisatmienti seésien, WPABcabpdimat us

.and full polysomography. Th may_t hen .
P Ynternati(?na Bat)e/nt App?%:aﬁonyPCTﬁngQ%l 130, may provide such a status

indication. Furthermore, an history of the 95th percentile of the previous treatment

30  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.



WO 02/ 47747 12 PCT/ AUO1/ 01595 prescribed with a VPAP apparatus. \Wile the
i nvention discloses 20 as a threshold, by recording stroke indicators such
as the AMO®I4TTdhy patients in a database and anal yzi ng oPi@Awanesfor t he
patients, the threshold may be adjusted to inprove the accuracy of the
threshold. 5 A second clinical pathway f§r out-patients is conducted in a
sl eep |l aboratory prior to entry to a rehabilitation hospital. During the
first night, the patient is screened for SDB using an oxinmeter Those
patients with a desaturation of |ess than 10% and a negative sleep history
pass to routVeritasmedhe 3b perqsatileanaybepseful as prrbef eEPARAevigumanagamentat i on

or a positi e [ 4+ ndi . ng. } then 10
pass Fo a niuReRE Forpabie i Dueat ishliiftaRI NI FURNERFAGR RhelE, L 10,
pass to routcomputedcentrolled CPAP Hévied) yéiHhe 0fthgershtle ihdwxrinditates thanthersised t o
determne if, they experience CSA or, OSA. . Those with CSA are assessed with a
“VPAPTM appa#&f@%@aaa@jlmy PEssye bemgdghverod. dhmey be apnrppidate g the nafienf besa are
assessedzw AHTORRL ral; i 1 e

devi ce. iS %r%gtt%ﬁer aspegltv-gw}féﬁlg&ibﬁ%}g?tp?‘ %d%%géét\ﬂgfﬁ%i ﬁg\{éggiggg%d/\@%%hlﬂéﬂ up for
CSA patients of aymtlerimbexds yn ApneeKgp@hte inder €aAHEN whidh isgntilrbcaddfTE@SET TTM

apparatus. Thi eriod allows the patient to .hecon e famliar wth
weari ng the%@“%aéﬁaemf’ﬁ? H@“%éisﬁgﬁ 8??@%?#&?3&55'%%&@%9?%‘3? cein
the AUTGSET p{ BHARBRRS Rl Suhiber §E3pneS HahybOpitad el RANGCRPBYidREE Everbhe
efficacy of treatnment can be assessed. For 20 exanpl e nunber hours of

e, t
bationt tr caersniar fims nediofgsush e dnringibe sndemdi s dne/hecdi seby fiedoahd not

si mply it . ) i ni . a..pnef e.
erbod magt, heol Bt PHAE AREEIRS b AR sForl e 57 AR BhEF seret sermen
codes rel at iifihe Resebiif] moeiag ahgvanildpd dypstietovapprrdttisrectaaverspepl e, the

appar atus nmay be pro%ramred to provide the appropriate US Medicare 25

r ei mbur senehtimesaasant 7 Peyifagatileast] ¢ consequbive gecoply {1t Aadypornea 1939 dn el d
devi ce or ot | 7 bS] yi ng
for fundi ngﬁg@EtS%g&%r{dgg{)\éggta 9&%&;&%%&@%‘??%@% etsn ot [ g%d%gfr? gg%’?oofgfl%@gp*tor
physi ci an i mveragafardo coysechivasmoandst WiherdormhafiviHbindex gre howm Wy those now
descri b?g in o e etail. 1CD-9-CM 30 coding is recommended for all
clinical se_tSH lad & Wg@rt o required for reporting disease and diagnosis to

al | US public heatiehies@ibét aBpardind ntdsol uléP i BiBtreafinBituhl @iARoNs 66kdrdke

sel ect the CPT code and desc'rlgltéor hat nost accurately identifies the WO
02/ 47747 PCFidhiumlin@esydance withothe dollawing pentecpl eepisaranunedte faHewiatdesigipnpe
provi ded by 2 appar S.. L hysi Gi.an . ol i
procedur es ;5%43(?11 }%g%’cgfr% &r 1?%3%9 X%%)eg&g %ﬁtgg%rlggﬂgee%mg%%o erllﬁdﬁ@gggesar y, any
nodi fi er. Aldnditios eflatdeidemtifyinpeippropeiateitatném fhrepatients aftedtyokdoaivimgieed in
the patient's medical .record, which ma¥ be aCfon%I_i shed ]}hrough t he

comuni €8t i SR¥ICABEMUEIPITHRvieEdRNRENSE taeisPrplish BUBPREYPEi er . “A nodifi er
enabl es the reporpyiipgs BRSS! AR béhabiititAlfinfddal a 3stBEHiAOLIBRE: k¥t has
been altered by sone ciTcunstance. Mdifiers may be Used to indicate: (a) a
t echni cal - onkyte sareprafl @s 8 hospitaband/a returp dmeenmad omaronity dide. ofhqpaticald mass (e.

., 95 810 TC_ indi h hni cal - onl d d
Obj chat o samsirs S dE ArEn hE R nt RS B U Po RIAERHYTY 51
i ndi cat es a (dopaidndisislytowd fehatilifatiohl Eladc,Thebleysicdin cdnosondict arskeep hibesty. Level

| nodifiers are used in conjunction with Level | _codeﬁ g]gCPJ codesi). When

bi | | i ng26PT assrnay 9fthe mtiguovity Bsaresiygpass anpsarieg opthedgng-held deyicecp 9- oM
code nust b L Geink ' [0 Batd ' rgance with
an enbodi neﬁapﬁglfedxieﬁlg{s%n} é\%g{r::{toicdc}%a ndtgsé (IC:)IgI rcggﬂgg leﬂv ﬁﬁﬁi:edsge : gg‘?’n@nt

depi ct ed i n dppgratus then may feeoinment pagicukhlrtber teatsitobe dosgistet asiaxygerep 71. In

.step 72, a sl eep, di soydered, breathing DB) questionnaire.such as the one
descri bed alf8WEatioR; ‘f?rqlgh&%%ﬁppfgfd?@n&%e?hﬁﬁﬁté@ Gf €° Cﬁwgseéﬁﬁ%ﬂ‘%nnai re

are revi eweqendemiN¥itbaieldls Sk@her, 3Ihe hipatdis Gingbiiao ORAPErdAkAMitdes a
“negative assessnent of SDB, and there is no suspicion of SDB, no further 20

assessndft of t hélhsm aremtnumtice of diffsrant patient Weptegiemoddls whigh ayaishomm@sver , i f

t he assess t . Lndi es,that there is a 3
assessnent i OV%CgP FT ién ! U% FO @'sﬂ%ﬁ?@sz%&g’ Iaﬁ(!l’ga,? éé?l%gés%nﬁ ﬁg@?%at% %L%%@g T
assessnment, zadpFARDS partoWl@naabodimems beihe iswention,shokrdokeit isto(benags, thtcel and)

is used as indicated by step 79(a). In another form of assessnent, full
pol ysommography (PSG is carried out on the patient, as indicated




25 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
assessnMemo o¥/4v#e patient is carried out. Follow ng the fPORANGRIDINSNne from
the portable diagnostic system if there is a positive outconme fromthe
assessnment, (step 81 ) a trial of an automatically titrati ng CPAP devi ce,
such as AutoSet T, is provided as indi cat®d in step 83. This is 30 given a
review at four weeks, as indicated in step 86. If the SDB is resol ved,
treatment with the automatically titrating CPAP device is discontinued. If

t he SDB doegnwedher farswl afdhe inverttonpetherforms af CPABEnd bédeyvgl €P SPaRyOpe waed.

automatical ly titrating,. CPAP 02/,44747 PCT/ AU01/ 01 4 device, i s
conti nued adky bl EEbeataT Gramemater hh Ao o C bl Weteli iR one 1 o
fol l owed up ﬂl@aﬁprgﬁﬁ?at@ hedlicaRSeiadrechBidBembebdawi ng the flowchart |ine
froma positive fu ol ysomnogr aphy, a full CPAP titration study is

| :
~carried out in stléﬁheg!'“moéalts shaven welie+h @AtIEHSS BAFS fiomhaquiseade {r essur e CPAP
or an aut:o i G i 1.ng . : - Au ) -@qunwiththe
fl owc har{5 pa ﬁ’?llrl%ﬁ?%b%%g%lg@’l éggﬂl?grélﬁg% ﬁé gn‘s,@}gltoé\’rélpgﬁ%gigiegﬁﬁng ol l owi ng the
full PSG di aglimabilitation tlinib aref askédoamuinbey of singpl ERAdRtiohs imi acSlasp Hisporppri at e.
Steps 79 to 90 may be managed. by sl eep servi.ce facility. ile th
i nventi on haASSERSEIRNE StePr40n Mnchre,designgd g propefar qlﬁp%%lhjwéé’rf\é‘(g%glsf’@f&t his
formis nerely ilAustdrafobaf6le Qhedidhs is%ﬁ&ﬁdv&’s‘?- ~For exanple, it is

contenplated that a 1 evice 1 n accordance with an enbodi nent of the

i nvention conducts nonPo gou sffatdromexcassivndaytimierslegparessid of a pati ent

wi t hout .delivering air.at positive pressure..ln,this enbodi nent, a device
may i ncllﬁde an airfl ovP?ré’ﬂ&f“btjfe,l f"s(’&?:ﬁocg‘ém%&?}(}nlg?ow sensor, a respiratory
effort nonitor, such ano ok BRI redlegs Yedp2nd or suprasternal notch sensor,
and a conputer programred to cal cul ate the nunber of central and
obstructive apneas 15 Pp v seare? ¢ridap anfangiold yaushahyru w88’ at ory ef f ort

moni tors and deri ve a bt gkeob Bl NRIEY AT TORE ookl bloahuidhai he art

woul d under st and t hat Ke 1n y be cal cul at ed ing data
fromthe nonitoring peyduatop bresthingrdwing sleepp@ stroke indicator may be
cal culated at a | ocatign rennte from.the nonifori r}g dgyi ce. Ot her

variati dis can be madePQwenseffer feapnp Arngrost fhthemetEme!i ¢ and scope of the
20 invention. WO 02hH4 (66 dutte ot hddaaifelimRINGHRYe 1. A nethod for

evaluating the condition“of a patient after stroke conprising the steps of
del i vering breat habl e Bayoafechvery dised dusingdhg daydt nospheric to a patient

oS S Ok, TR el s Rl hel S and determining
Have you ever fallen asleep while driving?

20  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

25  eventis 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

30  (AHI) 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,



representing information about the patient's condition. 10 2. The method of
claim1l wherein said determ ning step includes analyzing said airflowto
det er m n&v@n2/¢durrence of central apnea and sai d stroke Pa@iAdAMOISIFS

cal cul ated as a function of said occurrence of central apnea. 3. The nethod
of claim2 wherein said determ ning step { ncl udes anal yzing said 15 airfl ow
to deternmine an occurrence of obstructive apnea and sai d stroke indicator
is calculated as a function of said occurrence of obstructive apnea. 4. The
met hod of claim3 wherein said stroke indicator is a function of a ratio of
sai d occur r efee examplecan avarly Slexible unper sisvay whilimhysiedlyoplogks theip perppte f ve
apnea. 20 5., The. nethqod. o | aim4 her .S r i ai d stroke
i ndi cat or ovberfg'q2 1%&3&%{1@%@% eot%Pﬂftl)l(Lg él@ﬂz?ﬁwuf ﬁ%%aﬁmg%%?iﬁéﬁe@?t he step
of anal yzi ngo&adiohstTivsewRh 0SKheaiinin ONight's dssBshentdeittesmAUTGSEhafge in
said stroke indicator. 7. The nethod of claim JI wherei.n sai d, detern ning
*step i ncl udedPrarisioidsterainedt reatmer it thabparhayipradeyigeiis apprpRRae MY the
pressuresfr éﬂpﬁﬁ% 39, 46l a‘é?&{sﬁﬂeﬁt% ﬁasgé‘han@rp%ccbﬁ'teén@dwaﬁﬁﬁncﬁ@cﬁsfoi? theaf3e
conparing s Irrst percentile pressure Wth a second percentile 30
pressure froofthe dedce. elf the$ assessewnt wswlts id appiovelntheipatientprilldre sspidwinpnwith WO

02/ 47747 16 P 5 8. The, methaod of..claim?7. rein said first and
second perc &ﬁ%@@%ﬁgﬁﬁ?%@ YRC B@_}egggnqlf‘w S?r)a ‘&tﬁv@g& are assgssed Witha o
of claim6 o BveMtar S Bevidd Stef BY.0YeBh b tHeFodsMed VIBAR AL SH A2 TIRGHELAI06 5
neuro-recovery of the patient. 10. The nmethod of claim4 wherein said

st roke i ndi cgiven fullpilysmeegraphy RS@F stroke that the patient has suffered.

. h f clai f h i.Si . di
i d strdke | nai Bk fosplibh NG R Pisbleld hitork e ply Bl RS o' "0

patients. 12Zpjgilivcoxypbiutidn eéreading MRidg therdpparano Mhosespanigntsiedisdtitg aofreater
i dentifying subse?uent treatnent based upon sajd stroke i ngi ca 0‘5. 15 13.
The nethod ohagl@forHesatuiation éﬁergl‘éeéj%lmr@aﬁwap@ sleep study g desspbed ARVEpy 14.

The met hod Oflgtﬁlg%'ag%ﬁ'ténmﬁf@é ?b%?'&ﬂntlb%&&ﬁﬁ}atioﬁ afe fARSRNES Hutifle EABT 2PY-

20 15. The ne arm her conprising the step of eval uating
changes in sai d sAcaldingmatheatinical patlasiooasintfig. Biilic paicyt ddes ant endergd st er ed

drug. 16._ Th t.hod of claim 15 wherei i d st f | uat.i id
St r ok i CUPBHIRG SBSTERoPPRGTSS 1 BER DIUMHD L O ASFORIBRMEse of
patient infogmédl ghth s%éwﬁf?n Figh8, gk didhosddal i &entvd Si@bmpheh dosibt oke

indicator is a function of a nunber of occurrences of central apnea. 18.
The nethod o#ndsrgd fallpplyshenegnapkaotheswisg Klee patlliseambar to &g 3 unction of a

gg}) 2[)0 3/0 0 2f5 9 g CCUThERRTY 3ut9f>c atigxl?tsctli%%ﬁ {Je\{tﬁwgy &e&nductMn%lé&)?l%or Xibry after

discharge from a rehabilitation hospital. As shown in Fig. 5, the patient is screened

20  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

25  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

30  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



19. The nmethod of claim 18 wherein said stroke indicator is a function of a
rati o of a nunber of occurrences of central apnea and a nunber of

occur ren®as0477¢bst ructi ve apnea. 5 20. An apparatus for e¢alawat/rsgst he
condition of a patient after stroke conprising: a mask; a blower to supply
breat habl e gas at a pressure above at rmsi)heri c to said mask; a flow sensor
to generate a flow signal indicative of he patient's airflow, and 10 a
conputer to process said flow signal and control said bl ower wherein said
conputer is programmed with instructions for: controlling said blower to
del i ver br edirpsgbed with aaYP AP gpparsiys.c Wanle vke invensingilisdleses 30 as pthredeld, and
cal cul ati ng : i.ngdlL cat o r i d ] l id r i ndi cat or
-15 represe ntbl%’n%&i”rgﬁlgrslrtrrg)glé bn%ﬁ%a%%% £ 1(i)"‘tr]’q‘r{% %fbea@‘flgﬁr/méhg g%%‘?nttf%n% d@%.ag‘#%led

appar at us ofanalyaingoZer\dagy fot thegratients,NBd thushbdldtay 16y adjadted todiiipagvesthe d st roke
i ndi cator control ap_analysis of said flow signal to determ ne an
occurrence diccyaey ehihe #gpEwldind said instructions cal cul ate said stroke

i ndi cat fupgtd . SPi 2GR i Th
appar at uS of ¢l ai T WAara P Anry RESHARRAE Lokl A BBR RoRtry ot oke

i ndi cat or cqniar®d emtry t@readelshilitatibn daspitahi Duridgothe ficst chéghéy the peticah iscomenednce
of obstructiye_ apnea and said instructions.calculate sapd stroke indicator
as a functi f%ﬁgs‘b?i% BEOXOCIRF Eﬁ%@ p&*‘erg%‘é’ftﬁ& FW"E‘B’H@?‘”@%‘?‘“%@ ?ﬁ%ﬁar at us
of claim 22 nbekrl dlecpalistoty skt HEURMScAhOT TIRGRE pHlicHtd Weth %3rfhat&ithak eo%ndi cat or

control a calculation of said stroke indicator as a function of a ratio of
sai d occur r elessuration ena pesitivpsleep histarisiailigatingihe pesritde pressnged{ SR theat | ve

apnea. WO 02/ -.~77~{18, PCT/ A UQJ1 / 595 24. .1h claim 23
wher ei ng@ai cpaéso%u g t%‘i‘"#’ﬁﬁs%%“’%‘r%@h I Q#Préedwg\nh %%Pﬁs%%rl%gl%ﬁ% acSJér)IOr ecordi ng
sai d stroke rotithecaat@r TiRse with AEAFH oRfreatththan PP aredsusssed tocd eddriminddif Wegr ei n

said conputer is further (srograrnned with 5 instructions for controlling an

anal ysi s of exapiense Coieor Qae dingre Bith CSy 38 apssswdveiing NEAL CRBPRIAMS ANd aj d
stroke | nd! Gakfhe didGardddSyAPRRIAIIE. hoflAINDAR A08LEIRY SAlh ABTOMET Ons

for cal cul atinmg sai oke 1ndicator con etermnation I rst
percentil e presppaatfsrapthnpayetssdischacketiwithrthelddicd.o a patient in a current

session _and a conparj son of id first percentile essure wth a second
per cent ill%e press tﬁ‘é’taél"?ﬁt Hgg‘efl?'t‘f‘rﬂlﬁ?é“st rtgerﬂésl? f"@’dulf fr. pﬁfé‘?q%% in a

prior sessi OfynrogimatElyes HRBIA el freRineht @s‘u{g 86 AMEHSET "Igaiagpﬁljaﬁ@.t TaRd second
percentile pressures 15 are 95th percentile pressures. 238. The apparatus of

clai m 20 wi treripdallows thematientdo beeynd worerfamdliatiwith wearingsthe sieek pili cator in a
dat abase of tﬁ%a{ﬂ%lﬁg aigerlllglistciﬁé eregsufrg. r]m%l"t&riltpyl, Snggfn' i EﬁJTOSET T™ apparatus the
device monitors patient compliance, the efficacy of treatment can be assessed. For
20  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

25  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

30 coding is recommended for all clinical settings and is required for reporting disease
and diagnosis to all US public health services and HCFA programs. A physician

needs to select the CPT code and descriptor that most accurately identifies the



20 29. The apparatus of claim20 with further instructions for identifying
subsequent treatnent based upon said stroke indicator. 30. The apparatus of
cl ai m 29wenez/€i7#7 said treatnent is a form of CPAP therapyPCRAWLN1SThe
apparatus of claim29 wherein said treatnent is a change in drug therapy.
32. The apparatus of claim20 with further instructions for evaluating
changes in said stroke indicator to asse$d the efficacy of an adm ni stered
drug. 30 33. The apparatus of claim 32 wherein said instructions for
eval uating said stroke indicator store said stroke indicator in a database
of patient iprbegduee prservice pedf@med 7andit they PEpronidet) y1the spuatusthEheappar at us
of claim 33 erein saild ﬁttr%ﬁg. I ndi cator 1S & function og a ngng:)e.r Sof
~occurrences ysgmrpyaé% gfadnigna 8°e§18’pe§rp§f QUneG OrReRinRIL SPERREYEYIS ai d
st roke i ndi caidaihdnsnededstis hhPmobified AlPBGedties QA€ BériRBE Rsedab be Bedukatellyi ve
apnea. 36. The apparatus of claim35 wherein said stroke jndicator is a
-function of ¢pcpmenigdan the patiepisrmedica) seegrd: sviiesmay be apromnlishes{beoughdha
nunber ofs 00@%&8&3&@&%&@%& r%tdo&8@§$%%ubj%§ 3 & mélHi8P PR idakfer kdbles
eval uating the condition of a patien ter "stroke conprising: a neans for
suppl yi ng brthardpabtirg glasickin ta indiess thaea ptrdvrencdisepdiesibeern altaredlay scend ; a
fl ow sensor neans to geperate a flow si gn(gl I ndj catjve of .the 1p&j{ﬁi.entl' s 15
ai rflow ancCEEUBSHBEE eModiifsmpy bperdde dndicater (1) iFcanigalnl L APTEBHSEPRY- sai d
bl ower wher ej ' | rggﬁg ' | St | ieal-
controlling dsﬂgY g@%p%%peg%&@gﬁcgg{r&%@m é%'\ngs é&gsﬁ(g%ﬂdg&%ésggi ﬁ%@lg%oov%y
at nospheri ¢ ¢omponpaitdferdeepastdly? @nd @) that atsenvipear procidure wasi pedooned ingrarts ai d
fl ow signal,, sai rqoke..indi cator representing,infor L on about .t he
patient’ co(r?cﬁ"tg%éib'sgél?dl?ﬂgs %S‘ﬁ%ﬁ%&“ﬁgw a&?‘iﬂcgﬁl Q‘?“’&ng(?it AR rﬁcmde&'
i nstruct i onsL&RS I mdliFerdireRedal &nﬁh&%itﬂ%%tl%dWod%. avigdnysi s of
ra

said flow signal to determ ne an occurrence of cent 25 apnea_and said
i nst ruct i onsbillingChhCede 85805 05 #6e 955 22805 9881 0z of Btltli amI(dP-9sgMycode
occurrence O&y&%@\fs?ﬂ apnea. 39. The apparatus of claim 38 wherein said

instructions tor calcul ating said stroke indicator control an anal ysis of

sai d airflow to deige7 depietsan inpatient protecodin miestdancd witk a @mhpdientofiithsai d
i nstructjons, cal cul ate sg{ d st rolilee I ndi_cat or

occurrente ofvesion Iaceoulanpswih t 0@2719!1771&1%8“6% in Fig 7,2 lr;at?gnt Bess

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

20  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 .

25 instep 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

30 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



20 PCT/ AU01/ 01595 40. The apparatus of claim 39 wherein said instructions
for calculating said stroke indicator control a cal culation of said stroke
i ndi cat owaez/g74uncti on of a ratio of said occurrence of penAval/nEphea and
sai d occurrence of said obstructive apnea. S 41. The apparatus of claim40
wherein said conputer is further prograrmed with instructions for recording
said stroke indicator over tine. 42. The ‘hppar atus of claim41l wherein said
conputer is further programmed with 10 instructions for controlling an

anal ysis of said stroke indicator over time to determne a change in said
stroke indi devisne.is mtlnmeﬁbaﬁpé@m@ﬂmsst@p 881 aifsddgmm\/rres’@ #0.ghe patienisr uct i ons

por conti e pPURURFUS iTLGPAP AR, & ¥Bloflb SR LbGhERERRL BR: Ronh, |, 1

sessi on and pysRieEal p&@ﬁbrﬂiog? , A IRIIBCP petiekibh bRdp issstiédowih btep 8Seaond
percentile pressure determ ne rom pressure delivered to said patient in a
-prior sessi ditienignayrihen gp patae fisedpressue FPAD anaasiomatigply fifrating GRaPsecond
percenti ke a ratus of
claim 37|5WI t Sﬁ tZ)rsg{l)]rqls rpcoc?@ons gﬁgbgﬁlgl}a@{ﬁﬁﬁsal &g@bﬁg&gﬁﬁﬁggt or in a
dat abase of mﬂenkepamilt éaltowriag therfuthPSG :ﬂlhglqsatwﬂrliest‘olzﬁvdcﬁup TheCBAPar at us of

claim37 with further i nstructl ns for identif bsequent t .eat nent
based upon <X 3S3PBIORTIAKISERS ) to??“‘%"&%ﬁlgggs pé&ﬁf%fﬁ% ¥her ei n

sai d treatment i syg;f ﬁferfh@nugﬁ'ﬁgs éﬁr&%beg%ﬂ&e foﬁﬂeltmacfeaidd&sﬂfod(}hé’c' m 46
wherein said treatnent is a change in drug therapy. WO U2/ -477-47 21
PCT/ A W01 /cﬂmsgesn #gmerelysllagpdiva vl thedfiventiannF arexsmphe, filis cortemplased that @ ons

for eval i changes |ns d stroke ind ator SS t he efflcacy of
o adm Pt clRgiSaR BeFordsnoe itk an SiibRs et o iionli SRERR OGR!

i nstructi onshi a%@lhﬂﬁﬁlg?gn%ibfla ?Méﬂkﬁ/ltﬁoﬂlt%ll@&ir%( a1§5tﬁfo§1t§1@|p9es§ﬁ1’60|k€

i ndi cator in a database atient information : appar atus of claim
SO wher ei n ghis¢ndodiphent, aﬂthmrmy inslude an aisflpwanasitop Sﬁ@hﬁ%@ offlor eensPences
of central PR oke
ndt ot or i L RSRHEY eRer S RRER 8 b FesBlraGlyal o by ASEBHTnal Bosh D2

S3. The appamdtausnplutet lpao grarfihedlie caculateahemsnton bé cencil amd obstiustiee dpmeed | on

of a ratio of a nu r urrences  of ntral and a _nunber of
occur r ertees %mfﬁtagtf)%‘ﬁll?@t“i &%@@“@yeﬁe%‘&?lﬁﬁ‘?if%)%‘% dsef‘HPlar?H $istruction
for use by aRaBhBFiHeRR. PIIRGEIRMEd {PHBANWAND bitferiia] that ieRuste t he
condition of a patient after stroke, said instructions for controlling the
execut i on ofindicatosmeyp bot:alzﬂatcdlusmlgaiata"@ora tlsﬁtmomeonngme@adofuﬁh@m@e r’fh%lsur e
of airflow of t he ell

pressure of Sgpgﬁ?‘ﬁlicﬁ? & DS a;(g%al W&‘Bﬁ%foﬁﬁe%g L%A g}eor}gglul drileidevice”

repr esent i ngDthef %ﬁﬁbh@@n&ﬁ%&dé%@ﬁﬂb@ﬂﬁn@wmﬂw sif:)lmmnd%&;&&f tﬂ'dﬂe medi um
of claimb54 wherein said stroke indicator is calculated as a function of a

det er ni 38d Je¥¥tioBnce of central apnea. S6. The medium of clai m SS Wierein
said stroke indicator is calculated as a 30 function of a determ ned
occurrence of obstructive apnea.




WO 02/ 47747 22 PCT/ AU01/ 01595 57. The medi um of claim56 wherein said
stroke indicator is a function of a ratio of said occurrence of central
apnea anwaead/d7eccurrence of said obstructive apnea. 58. FawAwet1Fas of
claimb57 further conprising the step of recording said stroke 5 indicator
over time. 59. The nedium of claimb58 further conprising the step of

anal yzi ng said stroke indicator over ti f® to determine a change in said
stroke indicator. 10 60. The nmedi um of claim54 wherein said determ ning
step includes analyzing said airflowto determine a first percentile
pressure from prég-s’ﬂM delivered to a patient in a current session and
conparing said fiy r £ S il essure
From pressute. der] Y FEN bR ERHERoR oLk s SRR REE SRbh e BES
medi um of clsar)gn)ﬁo wherein said first and second percentile pressures are
95t h percentile pressures 62. The nmedium of claim5’9 or 61 wherein said
“stroke |nd| cator Ph%ﬁr@stt&%atlaabé%gwéa@f@ﬂﬁ&ﬁﬂbOYﬁ‘e?éB\?&Wﬂ&ﬁOﬁﬁétleﬁéﬁ ¥nt. 20
63. The ge géﬁ}of claim57 wherein said stroke indicator indicates a type
of stroke tha % he patient has suffered. 64. The nmediumof claimb54 with
further instruct maaSurfrrgtheaaﬂodmﬁgaﬂ@aﬁiemiandke 25 indicator in a database

of strokelndlcators for multinple at'ents, The um,of  claim54 with
further instructi SWE‘“‘FIHPg?Bté‘?he @F% opsa ‘%P%‘Qgﬁ% MGRaY Lpon sai d

stroke i ndi Qéﬁrwenm%@m@&ma'ﬁ'%ﬁ BBt thepAenct abrBithén. Wherein said treatnent is a
formof CPAP therapy. 67. The nmedi um of claim65 wherein said treatnment is
a change in drug therapy. WO U2/ 47747 23 PCTI AU0O1/ 01595 . 68. The nedi um

o cat 07 16 asdlé M RTELE VAU SR o RlRk o A0SRy ARt DT O

of cl ai m 66 aiiflewab deehiheiaf Vctutednco BBcdnbhl fnah wad said sisolteindicatoki i ndi cat or
store said stroke indicator in a database of patient information. 70. The

medi um of clcalcwhated agsdirgtionafisgidocewreace alicalpb#Pnes a function of a nunber
of occurrences of central apnea. 10 71. The medi um of claim 70 wherein said
stroke indicator is a function of a nunber of occurrences of obstructive
apnea. 72. Phe ndtewmtiodd ef daim 7 Whedesr @iddataidningstepancindiscaslyring said
function_of a_ratio 15 of a nunber of .occurrences ‘i?FL (gn tr.al. (ggaea. and a
number &% erﬂPWéﬂés@HB'rne&Bw%‘mcee obstrugtiveapnen and sd §rokg nUGAP it i ng t he

condi tion OfcaRuRRidi A& @tﬁlﬁétfo%rof%ﬁlﬁ%@uﬁé?ﬁpbf§t')§ﬁ§llcﬁ‘5@a;§1te§p5 of : 20 during a
first period delivering breathable gas at a pressure above atnospheric to

t he patient; determ ning a first |ndex as a function of the total nunber of

hypopneas and apheas:SHBEL! SRECS whkeld i PAIIRTMaiGHE A9 Bflihn deb $hPEE | 00

conparing sa €S ue an irst 1 ndex
exceeds said occurrence of central apnea and sald occurrence of said obstructive apnea.
20
5. The method of claim 4 further comprising recording said stroke indicator over
time. '
6. The method of claim 5 further comprising the step of analyzing said stroke

25  indicator over time to determine a change in said stroke indicator.

7. The method of claim 1 wherein said determining step includes analyzing said
airflow to determine a first percentile pressure from pressure delivered to a patient in a
current session and comparing said first percentile pressure with a second percentile

30 pressure from pressure delivered to said patient in a prior session.



25 said threshold value then selecting between forns of CPAP treatnment. 74.
The nmethod of claim73 further conprising the step of querying for sleep

hi story wo@/4miti on about a patient, wherein said deliverPGyAbpEatSHADbl e gas
is based upon information from said querying; 30 75. The nmethod of claim 73
further conprising the step of determ ni]??? a second index as a ratio of the
nunber of central apneas and the nunber obstructive apneas WO 02/ 47747
PCT/ AU01/ 01595 24 experienced by said patient during said first period,
wherein said step of selecting between forms of CPAP treatnment is a
function of 8sai d Beausibod efodaim 7 wheminesaibfirsd andyecendiperc AR ilQAEPBIG 248i d

t hreshol d v? e is ]gigout 20. 5 77. The nmethod of claim 76 wherein said
-fornms of CP I§ PRATEYE KBRS End bi- 1evel CPAP. 78. The nethod of claim 77
wherein said CPAP is selected when said second 10 index indicates a | ow
occurrence of central apnea. 79. The nmethod of claim 73 further conprising
‘the step of % denthheynethodhol daipm® Pt B whstein s stededpdisptenindiqates adegiord

provi dedzt o § i An apparatus for evaluating the condition
of a pat|5entnteg&t%?&seﬁfgﬁtgéggﬁti sing: a mask; a blower to supply breathabl e
gas at a pressure above atnospheric to said mask; a flow sensor to generate

a flow signal_ indjcative of .the tient''s airflaw and. 20 a.co er to
process sai gofl O\C/js;l ithed alebﬁg’?‘ﬂe‘%%ﬁ@ﬁfﬂ% 1C3 AR ]Cﬁ%§§it@e%8&r i's
programed W ihnd pifchtiedsis@fterefior : during a first period delivering

breat habl e gas at™ a pressure above atnospheric to the patient; determning

a first index as a function of the total nunber of hypopneas and 25 apneas

experienced Qy t patjent. duri aid first i.od.: . .sal irst
ndox 008 CH esreBRhrler i T DB Gorpbdbe P Yep L EERESMIRA R T
val ue then sgliefbi MG REIBISESS iRkBEndifatd&zP AR hileplerpatibnts. WO 02/ 47747 25
PCT/ AU01/ 01595 81. The apparatus of claim80 further conprising the step of

querying for sleep history information about a patient, wherein said

del i vering hreat hghl F Sai B8mbd; Lt el QRriRs dulfbdiont Ng. 5
82. The appgrzat uzﬁ%fﬁ%tﬁg?(rﬁgﬁlnfﬁrt Heé? cohprlﬁéﬁﬁg e@helstepﬁg detgrm' ning a
second i ndexreasment batedapoh ssil atrokeindicatofr. cent ral apneas and t he nunber of

obstruc%%ve apneas

13.  The method of claim 12 wherein said treatment is a form of CPAP therapy.
14.  The method of claim 12 wherein said treatment is a change in drug therapy.

20 15. The method of claim 1 further comprising the step of evaluating changes in

said stroke indicator to assess the efficacy of an administered drug.

16.  The method of claim 15 wherein said step of evaluating said stroke indicator
includes storing said stroke indicator in a database of patient information.

25

17. The method of claim 16 wherein said stroke indicator is a function of a number

of occurrences of central apnea.

18. The method of claim 17 wherein said stroke indicator is a function of a number

30 of occurrences of obstructive apnea.




experienced by said patient during said first period, wherein said step of
sel ecting between forns of CPAP, treatnent is a function of said second

i ndex. 1W®@®M47THe apparatus of claim 82 wherein said thresaolAdoveisae is
about 20. 84. The apparatus of claim 83 wherein said forns of CPAP conprise
CPAP and bi-level CPAP. 15 85. The apparatus of claim 84 wherein said CPAP
i s sel ected when said second index indicdtes a | ow occurrence of central
apnea. 86. The apparatus of claim80 with further instructions for
identifying a reinbursenent code associated with treatment provided to the
patient. 20187. Arheapgfhedioimainol8 wheteinataithgjrakisandieaton is adhingonot paptiepf
after strokg fOMRE P bOmefcdlRRBintlaf LpRRRL Y DARE EASRRRES BB Ry eSSUr @
-above at nospheric £6°4 patient; a W sensor eans. +o genera?e a rliow
signal indi aph¢are of the patient's 25 airflow, and a conputer neans to
process said flow signal and control said blower wherein said conputer is
progranmmed with instructions for: during a first period delivering

br eat habke s at aerd oo t o i.ant . A

021 47747 26 2R ADIBTEBHG RN RahERIRRN o d ek Al comartle |1
total nunber of tylgg&neas and apneas experienced by the patient during said
first period; conparing said first index to a threshold value and if said

first index excee sai d threshol.d.val ue, then sel.ecting between forns of
CPAP t 1 oat et 4 BlgV ek S RRAHILIeCRe Bt bR PR RBRE RIE The st ep
of queryi ngmidk; sl eep history infornmation about a patient, wherein said
delivering breathable gas is based upon information from said querying. 10

89. The apparat us, ﬂﬁwgé@bmo%énéﬁfetmwg rih&ichigvd SensShaRnPE 2BRLRY MdI Ng a
second index as a ratio of tthe nunmber of central apneas and the nunber of

obstructjve apnegs [ . SAl 0 patid ent [ Ld. £4 LS i od,
nor oi o' Qai o ot o S 48 eRes PR B R cp G 9, AU LS BEY
function of cemipttes &cgrogranmetedwittl ms@0ctiohbdorappar at us of cl ai m 89 wherein

said threshold value is ab 20. . The ratus of claim 90 wherein
said forns of Cpﬁpntg@,]'l,iﬁg isgig %Egsmﬁ t%aélver Igl'eaﬁl%gl% gas at a pressure above
atmospheric to a patient; and
calculating a stroke indicator from said flow signal, said stroke indicator

15 representing information about the patient’s condition.

21.  The apparatus of claim 20 wherein said instructions for calculating said stroke
indicator control an analysis of said flow signal to determine an occurrence of central
apnea and said instructions calculate said stroke indicator as a function of said

20  occurrence of central apnea.

22.  The apparatus of claim 21 wherein said instructions for calculating said stroke
indicator control an analysis of said airflow to determine an occurrence of obstructive
apnea and said instructions calculate said stroke indicator as a function of said

25  occurrence of obstructive apnea.

23.  The apparatus of claim 22 wherein said instructions for calculating said stroke
indicator control a calculation of said stroke indicator as a function of a ratio of said
occurrence of central apnea and said occurrence of said obstructive apnea.

30



bi -1 evel CPAP. 20 92. The apparatus of claim91 wherein said CPAP is

sel ected when said second index indicates a | ow occurrence of central
apnea. 9O MHE74pparatus of claim87 with further instrucPCHAIOTHISIS
identifying a reinbursenent code associated with treatnment provided to the
patient. 25 94. A nediumfor storing instructions for use by an electronic
processor for controlling the eval uati od8of the condition of a pati ent
after stroke, said instructions for controlling the execution of the steps
of: determning a first index as a function of the total nunber of
hypopneas afd. 30 Thprppaatms péclamm 22 whieimsapd coraputer is duntleer progsammed voth of

del i vered breat habl as at a ssur.e..above at.nospheric; WO 02/ 47747 27
-PCT/ AL101/01§§§”8%%§§P?¥?§°@£?%”P‘{ @eil?ﬁd%%?‘)rtodeéhfrﬁr eshol d val ue and i f said
first index exceeds said threshold value then sel ecting between forns of
CPAP treatnment. 95. The nmediumof claim94 further conprising the step of
"queryi ng f oR5s| edbespparets of clain 34 miereimsaih eempaenisdidhar prograpmed et ¢
deliveripg habhl i S i:nf i r i jng. 96.
The. meci am SPTEPAR G el R AESHLYRLP shE sRERERAIS, LG B & SERIGD. G
index as a aahipedh shidetokebicaedr. central apneas and the number of
obstructive apneas 10 experienced by said patient during said first period,
wherein said step of selecting between forns of CPAP treatnent is a
function of ,gaid i : : i Rk i Is8idsuoRE d
threshol d v%ﬁ'ue |@g%§§%€{ug§%1?5n?égW-B'?'ﬁeg{r%g{ljl um %t%ﬁg?gﬁe%gg%ﬂeﬁgﬁgi'?sai d
forns of CPARicaonuontel CE&Prnainatidy dfenvist ©PXRLilOessTtrfrom@iresmusfdeliveredn 98
wherein, said CPAP is sel ected when_.said second. i x. indicates a |
occurreh@e g‘i‘a@% 41 2 GlyRens sessin 7 a COmpatise rﬁa@Td{%S’i%elr?ﬁ“é %esisﬁref‘glr her

i nstruct i ong sbQind géeddhntife/irBGuft deBdrbaSRITE Pesiad Geldrsalioahiihatichtintar eat nent
provided to the patient. 1 OL. A nethod of deriving a stroke indicator of a
pati ent aft @riossaesgiRe. conpri sing the 25 steps of: determ ning the nunber of
central and obstructive apneas which the patient has during a first tine
period; calculating a stroke indicator index froma conparison of the

nunber of cent r alThenRgpasisofelairk 26 Ahaesks sallh fied ahdeecpad pemtntilapredsureng t he

first tine period, said
1 are 95th percentile pressures.

28.  The apparatus of claim 20 with further instructions for recording said stroke

indicator in a database of stroke indicators for multiple patients.

20  29. The apparatus of ciaim 20 with further instructions for identifying subsequent

treatment based upon said stroke indicator.
30.  The apparatus of claim 29 wherein said treatment is a form of CPAP therapy.
25 31.  The apparatus of claim 29 wherein said treatment is a change in drug therapy.

32.  The apparatus of claim 20 with further instructions for evaluating changes in

said stroke indicator to assess the efficacy of an administered drug.

30 33. The apparatus of claim 32 wherein said instructions for evaluating said stroke

indicator store said stroke indicator in a database of patient information.



30 stroke indicator representing information about the patient's
rehabilitation from stroke. WO | 12/.477-17 28 PCT/ AUO1/ 01s9S 102.

Appar at usve 02/470€r i vi ng a stroke indicator of a patient af PET/ASNI/0KES
conprising: an airflow sensor nmeans for neasuring respiratory airflow of a
patient; an effort sensor nmeans for neasuring the respiratory effort of the
patient; a conputer neans programred (a)lgfo nonitor the airflow and effort
sensor 5 means, (b) to determ ne a nunber of central and obstructive apneas
which the patient has during a first tinme period, and (c) to calculate a
stroke indi G4 or Thedwparatusmiglawh3davhesein saifl strake Wdigstor ivd fupshenr af a and
obstructive g whi ch {he Len as during the first time period, said
-stroke indi ¢& O%I‘%?IE% @)?Tﬁg%ersé)sfgﬁlﬁtfaiaél}eﬁfornati on about the patient's
recovery fromstroke. 10 103. Apparatus for deriving a stroke indicator of
a patient after stroke conprising: a flow sensor to generate a respiratory
‘signal of a3ati et apparasmickaint Wigkein saidstaks indicalos 193 fetionphhal of the

patient; za I 6F ol g%'rgfq, L,he a nunmber of central and
obstruct Fveq%gmgpﬁe%%%v\hlﬁc thggtg]actqi%e%dghas during a first tinme period from
data fromsaid respiratory signal and said effort signal and to calcul ate a
stroke indicgtor j.ndex froma conparisan of the nunber .of .central and
obstructi v_ec3 pneas WPEW‘WS@C}?&?{%&YI_I%%{E S@GPF‘H]S@ F‘Hk"aﬁl 153 f"lnlc{’]r%n Bt:?’ 88 said
stroke indi GRbQhmbRESKoERRRSRE cBral Bhiia TR A ARNAREYE odcliffeRRS bENT ' S
recovery fromstroke. 20 103. A nediumfor storing instructions for use by
an el ect r onicbsiyaadiyespnea.f or controlling the derivation of a stroke

i ndi cat 9l said instructions for controlling the execution of the steps of:
cal cul ating a stroke indicator index froma conparison of a nunber of
central 25 @7d ohst apmranieforRRalastinkethe conditsh 6 Opatidat eftorspolesamhprivgng:
respiratory airflow and patient effort froma first time period, said
stroke indicator 4eas feRippsRn brghhbIE @hdmtd BBssaRkoibove hendiphéridto'as
recovery from stroke.

. A3. A&% Ah9OIPappE%% A9. AA&. A9. A 9% A&9. Ah&% A&U&Y% Ah99. ARA9% A& Al {& Al . & . A{
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- controlling said blower to deliver breathable gas at a pressure above

atmospheric to a patient; and
20 calculating a stroke indicator from said flow signal, said stroke indicator

representing information about the patient’s condition.

38.  The apparatus of claim 37 wherein said instructions for calculating said stroke
indicator control an analysis of said flow signal to determine an occurrence of central
25  apnea and said instructions calculate said stroke indicator as a function of said

occurrence of central apnea.

39. The apparatus of claim 38 wherein said instructions for calculating said stroke
indicator control an analysis of said airflow to determine an occurrence of obstructive
30  apnea and said instructions calculate said stroke indicator as a function of said

occurrence of obstructive apnea.
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47. The apparatus of claim 46 wherein said treatment is a form of CPAP therapy.

30 48. The apparatus of claim 46 wherein said treatment is a change in drug therapy.
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10 52.  The apparatus of claim 51 wherein said stroke indicator is a function of a

~ number of occurrences of obstructive apnea.

53.  The apparatus of claim 52 wherein said stroke indicator is a function of a ratio
of a number of occurrences of central apnea and a number of occurrences of

15  obstructive apnea.

54, A medium for storing instructions for use by an electronic processor to control
the evaluation of the condition of a patient after stroke, said instructions for

controlling the execution of the step of:

20
calculating a stroke indicator from a measure of airflow of a patient, said
airflow measured during the delivery of a pressure of breathable gas above
atmospheric, said stroke indicator representing information about the patient’s
condition.
25

55. The medium of claim 54 wherein said stroke indicator is calculated as a

function of a determined occurrence of central apnea.

56. The medium of claim 55 wherein said stroke indicator is calculated as a

30 function of a determined occurrence of obstructive apnea.
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10 60. The medium of claim 54 wherein said determining step includes analyzing
said airflow to determine a first percentile pressure from pressure delivered to a
patient in a current session and comparing said first percentile pressure with a second

percentile pressure from pressure delivered to said patient in a prior session.

15 61. The medium of claim 60 wherein said first and second percentile pressures are

95th percentile pressures.

62.  The medium of claim 59 or 61 wherein said stroke indicator indicates a degree
of neuro-recovery of the patient.

20
63. The medium of claim 57 wherein said stroke indicailﬁor indicates a type of

stroke that the patient has suffered.

64.  The medium of claim 54 with further instructions for recording said stroke

25 indicator in a database of stroke indicators for multiple patients.

65. The medium of claim 54 with further instructions for identifying subsequent

treatment based upon said stroke indicator.
30  66. The medium of claim 65 wherein said treatment is a form of CPAP therapy.

67. The medium of claim 65 wherein said treatment is a change in drug therapy.
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indicator store said stroke indicator in a database of patient information.

70. The medium of claim 67 wherein said stroke indicator is a function of a
number of occurrences of central apnea.

10
71. The medium of claim 70 wherein said stroke indicator is a function of a

number of occurrences of obstructive apnea.

72.  The medium of claim 71 wherein said stroke indicator is a function of a ratio
15  of a number of occurrences of central apnea and a number of occurrences of

obstructive apnea.

73. A method for evaluating the condition of a patient after stroke comprising the
steps of:
20 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

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

74.  The method of claim 73 further comprising the step of querying for sleep
history information about a patient, wherein said deliveﬁng breathable gas is based

upon information from said querying,

30 75. The method of claim 73 further comprising the step of determining a second

index as a ratio of the number of central apneas and the number of obstructive apneas
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78. The method of claim 77 wherein said CPAP is selected when said second

10  index indicates a low occurrence of central apnea.

79. The method of claim 73 further comprising the step of identifying a

reimbursement code associated with treatment provided to the patient.

15 80.  An apparatus for evaluating the condition of a patient after stroke comprising:
a mask;

a blower to supply breathable gas at a pressure above atmospheric fo said

mask;
a flow sensor to generate a flow signal indicative of the patient’s airflow; and

20 a computer 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
25  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 selecting between forms of CPAP treatment.
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10 83.  The apparatus of claim 82 wherein said threshold value is about 20.

84. The apparatus of claim 83 wherein said forms of CPAP comprise CPAP and
bi-level CPAP.

15 85. The apparatus of claim 84 wherein said CPAP is selected when said second

index indicates a low occurrence of central apnea.

86. The apparatus of claim 80 with further instructions for identifying a

reimbursement code associated with treatment provided to the patient.

87. An apparatus for evalﬁating the condition of a patient after stroke comprising:

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

patient;

a flow sensor means to generate a flow signal indicative of the patient’s

25 airflow; and

a computer means 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;



1 109658&' ()-f10%6& ()-!&10%& ()-L109%& () - 9beWdBg\ =

10! 11y (: 10985& ()-s' 1096& ()-y%09%B& ()-f"z 109%& ()-| &10%& ()-fS
10958&" () WE£7g4 xnbC 10! 11 &10%& ()- 105 105 PCT/AU01/01595
105&Y710%& () -510%& ()-010%& ()-f/109B& ()-tw+-&qa?mbC

10111 S"109%& () - @10%& ()-!

&10% 1 & ()-f @O%& ()-! &L0%& () - 910%& () ?eﬁJXaA<nbc

10111 y2&109&' ()-!f-1!1109%& ()- @109%& ()- ' 109%&' ()-

1098 ()-!XY"10%& ()--|3~bC 10! 1 910%& ()-L10%& () - 3910%&'() 10 10
10f : 10/0/&' () - 37! 10baermyning h 4Bt drded!as sfm%&o(l)ofylmml pmiE I dgponess a0dE, () - !
sL!10% & ().-. &LOY& C 1001 " 10%&
.10% () - S! 16‘*’/&""(3)6@%‘&%%5%%Rﬁ‘%}&m@““‘%é@&(@ SCREHOG B 101 1 f 25100& () -
[10%& ()-!f, 109 hgnipa rlﬁg sdi0 Pt (ndex @ Qt@f%s}(old vanh SRV shitl firstVhdex exceeds
1001 f1° 9110%/&'()-15 9l %\&'q& 10kk 10k
“10kk! k4" 10946R thyeshold yalvgdigen(selexting b@waemﬁlm@iéw fggatment.

10%\ & (k- @O0% & ()-g s10% & ()- @10% & ()- @ 10% & () -**ydEMC
10113)11 %ne& ()-

10| | @(3?{%08}& (& I)8-8@{°/<EJH}P| ! ?g&ﬁ%ﬁi)ﬁgﬁiﬁésﬁﬂﬁﬂhébﬁﬁm&sﬁlﬁ{héﬁ% & queryiglEvisSleep
SF. @0% & ( s)@rylleﬁma@n doypepaiiqny, V(l)erw spiddeliperingrrgahable gas is based

1 910% & () - %%Qr&x@foﬁv)latﬁéilt%ﬁl@alﬁ)que%}g. 10\

10 89.  The apparatus of claim 87 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 function of said second index.
15  90. The apparatus of claim 89 wherein said threshold value is about 20.

91. The apparatus of claim 90 wherein said forms of CPAP comprise CPAP and
bi-level CPAP.

20 92 The apparatus of claim 91 wherein said CPAP is selected when said second

index indicates a low occurrence of central apnea.

93.  The apparatus of claim 87 with further instructions for identifying a
reimbursement code associated with treatment provided to the patient.
25

94. A medium for storing instructions for use by an electronic processor for
controlling the evaluation of the condition of a patient after stroke, said instructions
for controlling the execution of the steps of:
determining a first index as a function of the total number of hypopneas and
30 apneas experienced by a patient from a first period of delivered breathable gas at a

pressure above atmospheric;
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96.  The medium of claim 94 further comprising the step of determining a second
index as a ratio of the number of central apneas and the number of obstructive apneas
10 experienced by said patient during said first period, wherein said step of selecting

between forms of CPAP treatment is a function of said second index.
97. The medium of claim 96 wherein said threshold value is about 20.

15 98.  The medium of claim 97 wherein said forms of CPAP comprise CPAP and bi-
level CPAP.

99.  The medium of claim 98 wherein said CPAP is selected when said second
index indicates a low occurrence of central apnea.

20
100. The medium of claim 94 with further instructions for identifying a

reimbursement code associated with treatment provided to the patient.

101. A method of deriving a stroke indicator of a patient after stroke comprising the
25  steps of: ’
determining the number of central and obstructive apneas which the patient
has during a first time period;
calculating a stroke indicator index from a comparison of the number of
central and obstructive apneas which the patient has during the first time period, said

30 stroke indicator representing information about the patient's rehabilitation from stroke.
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an effort sensor means for measuring the respiratory effort of the patient;
a computer means programmed (a) to monitor the airflow and effort sensor
5 means, (b) to determine a number of central and obstructive apneas which the patient
has during a first time period, and (c) to calculate a stroke indicator index from a
comparison of the number of central and obstructive apneas which the patient has
during the first time period, said stroke indicator index representing information about
the patient's recovery from stroke.
10
103.  Apparatus for deriving a stroke indicator of a patient after stroke comprising:
a flow sensor to generate a respiratory signal of a patient;
a respiratory band to generate an effort signal of the patient;
a computer programmed to determine a number of central and obstructive
15  apneas which the patient has during a first time period from data from said respiratory
signal and said effort signal and to calculate a stroke indicator index from a
comparison of the number of central and obstructive apneas which the patient has
during the first time period, said stroke indicator index representing information about
the patient's recovery from stroke.
20
103. A medium for storing instructions for use by an electronic processor for
controlling the derivation of a stroke indicator, said instructions for controlling the
execution of the steps of:
calculating a stroke indicator index from a comparison of a number of central
25  and obstructive apneas determined from data representing respiratory airflow and
patient effort from a first time period, said stroke indicator index representing |

information about the patient's recovery from stroke.



