9 JUNE 2005 1 METHODS AND APPARATUS FOR STROKE PATI ENT TREATMENT Thi s
application clains the priority filing date of U S. provisional patent
application serial no. 60/254,151 flied on Decenber 11, 2000. Field O the
Invention 5 The invention relates to nethods and apparatus for diagnosing,
managi ng and treating stroke patients both as in-patients and JUNE 2003
out - patients. Background of the InventionIStroke, or brain attack as it is
commonly cul |l ed, can be caused by either “vascul ar henorrhage or vascul ar
bl ockage with the latter accounting for 5 - EAVNIENTI ch
lead to a strokmmmaﬁmmﬁﬁay%%&&%{%ﬁng rﬁﬁ%ﬁnﬁr&%g&i}g st roke
or an aneurism Vascul ar,.bl.oc _Lsorhe dat obd. . guhvaen ke. Roth
types of stroke arrcgméé‘*EBlé?ng%Eﬁ\?{mg?ﬂi@?g%{s-liﬁgera l e ngiﬂg}i dity in terms of

| ong-term ne q{cgg&g@ﬁaﬁg@,imiﬁd@lﬁd fidvbon Detengrer d iy uent stroke as well

as nortality St stroke. Stroke treatment in the acute phase typically
entails the inyvasi | Akstration 15 of clot dissolving drugs within the
first three hmédﬁh?g@@?%ke as well as stabilization of cardiovascul ar
functions and vital. si.%/r%%ﬁ“@ 1AL fohR@hi@nindiapparhiers A dignopigsRAGEHST At s
may typi caﬁly follé\,\}ef’ ur pathways: (i) in the case of mld stroke the
patient may gqhgRestrddeipationts birb ag asPATIENOPEPRE) Y e stroke where it is
believed an inprovenent in outcone can occur the patient may be sent to

rehabilitationg,. y‘Ldn@&ME Iatcm@idhi ents may be sent to special care/nursing
a

honme, (i v) sone tients die. The present application is caonce d wth
LBy

patients in the rergﬁmei LA nuRat hviais coReherdy Patess FTPS QU or
health care systens ce |

it comes a3 gwr amsriveob ods BLE-Si /G P (LS O 4 B goc i g
LT el sbr st AR Bkt dommastespormie U RO
haenorrhagi ¢ st akey JhieR&aishi, Mascilaidodage map aégtbé F‘%T‘Wg L?L';[llgerﬁlyp u gtfs. o o e
Wi eh has Occu:y'rpisd utl" srlrf}kg grepa%'.gtl:ucela%gd mrfiﬂrc%gsefﬁ%lg mdrbRid ini@riabof Rpy-lemy vary
neurological deficit and the risk of subsequent stroke as well as mortalily pusit z.atmknf:.
Stroke lreaument in the acite phase typically entails the invasive adnumstration
15 of clot dissolving drugs within the first three hours of the stroke as well as
stabilization of cardiovascular functions and vital signs. After treatment in the acute
phase, patients may l};picail}' follow four pathways: (1) in the case of mild s‘tmke the
patient may go home, (ii) in the case of a more severe stroke where 1113 behewt{‘:‘d an
jmprovement in outcome can necur the patient may be sent to rehabilita_ttic-n._ (iii) other
20 patients may be sentto special carc/nursing home, {iv) some patients die. Thc: pf-ese?l
application is concerned with patients i the rehabililation pathway. Rehab_ﬂﬂamm is
.cosll}-' fior health care systems hence it is desirable to provide improved patient
outcomes ul a lower cost where possible. |
While the use of a blood thinning agent quch as Tissue Plasminogen Activator
25 nay be used in the treatment of ischaemic stroke, it may be the wrong therapy to give
in tvhe case of a hacmorrhagic stroke. Hence it is Important to determine the type of
atroke which has oceurred in the patient, Furthermore, the druy therapy may vary

durine the course of treatment depending on the Progress which the patient makes.

Hence it is important to moxilor the progress of the patient during treatment.




F_____

during the course of treatnent depending on the progress which the patient
makes. Hence it is inportant to nonitor the progress of the patient during
treatment. 9 .1 UN E 2005 2 The application of nasal Continuous Positive
Airway Pressure ("CPAP') as a treatnment Jor Qbstructive Sl eep Apnea
("OSA") was invented by Sullivan and taught in US Patent 4, 944UBELR)ISThat
patent described continuous positive airway pressure being applied to a
patient, through the patient's nares, to treat breathing disorders, 5

i ncl udi ng sl eep apnea. It has been found that .the. apphi L. @04 pRrL|SSUr e
which exceeds at nugphetidatiopnéssal SONRHINE APV r?’”ﬁglpr“%%rg?zt?%m?S X
centineters of 1120 is_ _ useful_.in treat A3 Asdveniad hesaliplae and taighk oader
class of bredtdatment dorQhdFdve Jary gﬁj% 'f/rBr@g\f %%dm?g as’ Sl eep Disordered
Breat hing (" --S'leéﬁgf LG aNE of OME pRan ks ERAPcontaRbREPRSIBE BRI HFHI Fes t he
use of a congtiter’ 10 controlled b]ljower, such as tthqmﬁ%%?[‘g%ggr@&s,

avai | abl e f r areirResiiied Lt aipatient tugpe eaUCE SRS '6f Al ¥ or br eat Qﬁabl e gas
at pressures jn the range of 4, appiieatiinrofgwesefireavipat i ent vi a
a mask. Branphelsdpe *‘E‘EP%B‘B'T% IE%%%e%ngﬁa%E% al{ﬂg the M RAGET. I}/I(SFa,saI mask
and the M RAGEEMdsuhhofesc pRekuralispicalrainl tabiaags f &> REUNEHTL? d e

AUTCSET TTM devi ce continuously nonitors the state of. peht' s
ai rway and detssfutiimgsatmsnbgpr 6% Wh?’@"ﬂ?l{égéﬂs%)a@%‘ Lfar*qgﬁ B{&ﬁtg%%aﬁi%ernt,

increasing it or e ' ki 25 DARBSPBfMthirfOrBDG .t he princi pl es behi nd
t he operationh%?r%lﬂégfeﬁ%a@%&#% devi ce arc described in U P_aterllli
5, 704, 345. Anot her i @taionf, tasaidt PR treftorenSBEIE S iByel Y he v d &M S ppor t

ventilation provided by way of .a na . ! aeAil®1d £ER R Medi Ry olves
provi di ng!Gi rﬁwu%led@@"r'ﬁ"g‘ﬂ@ ﬂ%ﬁ'&s@bfégﬁﬁﬁg@ Ed?’%ﬂs}%ﬁ] ratory portion of

t he breathing_cyele | BB AW EEHE Bredlilives inghd tregenDd tatlsnyHgdne i on
of the breat hpﬁé?dcey‘%%glﬁgfﬁ” E&H

. "A'suitabl e device for_ deli verlln%AﬁJ ‘|§(\§$| ngsal
CPAP is the VRARTMayiofGHafeutvad h skl Exampirect sufabic pagl CRARMpSKIAIGIIe, = o o)
pathway for OSA_is.as follows: (i et Wik Aidaehhilaenann
practitioner OfIRSHE |'H“5‘ﬁll;m\é\%5”‘" it?";j @ﬁgt('g@ﬂef}lg?&%r Actitioner or hysi ci an
refers the patpig0fdt®d.aThe AUTOSET T™ device contituously monitors the stale o the

15 patient's aivway 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
20 higher pressurc during the inspiratory portion of the breathing eyele and at a lower
pressure during the expiratory portion of the breathing cycle. A suitable device for
delivering bi-level nasal CPAP js the VPAP™ 11 ST/A available from ResMed Ltd.
A typical clinical pathway for OSA is as follows:
(i} A patient consults {their general practitioner or physician,
25 (ii) The general practitioner or physician refers the paticnt to 4
specialist or a sleep clinic;
(ii1) The specialist or clinic assesses the paticht;
{iv) An overnight polysommography is performed;
{(¥) Anovernight lilration study 15 performed.
30
In a hospital selting, the team of physicians treating inpatients for other conditions

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




specialist or a sleep clinic; (iii) The specialist or clinic assesses the
patient; (iv) An overnight polysomography is perfornmed; (v) An overnight
titration study is performed. 30 In a hospital setting, the team of

physi cians treating inpatients for other conditions may recognize synptons

of sleep disordered breathing on an ad floc basis and refer j%}f
the inpatient to a sleep specialist withip the hospital. The B %H
t hen proceed through steps (iii) to (v) &s above. Recently it has becone

recogni zed that. stroke tients may .benefit fr treatment with CPAP, for
e a5t ABRBR: P Sr Pt oA W HRgHIer cHeiTgRo S0 obe Epreoss

(Farrell & Paggigh A(\!ljbltgl)tf@g}cgslaﬁmc@l pat hways for identifying patients
with OSA are becom ng nore established, there are few clinical pathways for

;:detnthl fyi ng strok&epatlyenhas hmnwgyuban@f1h3t b anpstimis ﬂtnﬁpb?rﬁaleﬁnm f )
ur ernDre, , .NOWN es for mana e rapy of suc
patients. lr%éis}&aeﬁt %EH’] gmvguroeﬁﬂ?lﬂjr %Pﬁ IﬁFFrTEEB%B? A\'Pé‘? g%" and

appar at usj f OWOQEJS e Ghmel] B Rack), eAhITE e c‘l’mrdaﬁﬁzﬁhﬁ Q@b%%tféhﬁﬁ‘? atichfd Stroke
patients. It is a further objective to provide nethods and apparatus which

assi st in theithd&nt proeaeming oere cabiiod) thersfarsferolmipa patbreyc tndi t | on to

assist intr % ! i unTE i nven
i nvention pr@%g@iﬁ% Eggﬁ%ﬁ%ﬂ“appa arus f%“tm ﬁ‘é‘ﬁ‘gg?fﬁﬁ'e%eﬁ?fﬁ?‘f&%ﬁ there
treatment of astodkewpakiiead fx nlanaging teohbrapt BesicR\anREd:@n provi des apparat us

for diagnosis, f’itl ent .noni t?fl ng, nasal ventilation, with or w thout
concomi tant drug ‘thd SWGUVEH Hip BEFRTOR S B viksanethods andragagrasdesur e ( CPAP)

or bi-lenel p W fhe i&ﬁﬁﬂ&l@ﬁf‘fﬂﬂ Fat(‘)’r%rduﬁj@%ea La‘s@ﬁ%“ﬂérﬁi lsflf% DR figyi ces

whi ch automatically set their ssures ogi c dat a
i nput's. Bri efbjBasend ptavade méthﬁlisaamdlmgmﬁﬁg.wHiclﬁMiﬁBnﬁh@&k&ﬁﬂ&at@ﬁQ@r ding to

the inventio
& 1ugnosis of stroke patient condition 1o assist in treatment of the patient.

Summary of the Invention:

15 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 antomatically set their pressures

200 based on physiologic data inpurs,

Brief Description of Drawings

Fig. 1 shows apparatus according to the invention;

lig. 2 shows a first in-patient flowchart according to the invention;

Fig. 5 shows a second in-patient flowchart aceording to the invention;
25 Fig. 4 shows a third in-paiient 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.

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

paticnts with obstructive sleep apnca where CPAP acls as a pneumatic splint to




Pig. 2 shows a first in-patient flowhart according to the invention; Fig.
3 shows a second in-patient flowhart according to the invention; 25 Pig.
4 shows a third in-patient flowhart according to the invention; 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 flow chart in accordance with an embodi ment of the invemtiemogs
Description of the Invention 30 Nasal CPA® treatnent has been traditionall y
used for the MRARGE IR .patients with obstructive sl eep apnea where
CPAP acts as a pneunt i 39{5’“%? B?\IFHWO&“&I 1BCISIORELTPO0S Froodlon & 4ir WRRE fhefiay
pat ency and t%ﬂéf%ﬁ@cmmﬁnﬁd@&s&ﬂfw f @i T while the patient s‘lp\é\%ps. I
he current inyantio scribes the use (%? S S PPV v Pressee ecnibaitdn| ahicgn

) ) ) Tn A = N ! ) !
which may i ncaﬁ{}h% Eﬁ’gg Pyt leadlgireymes sty gian@rdMas ﬁ{}tqug hereof,, for
stroke patienf €PAFReSRrokR Tl GRAP, L reat s, stroke patients BYPUERIST e
arterial h]ood oxygenation I'evels LIP8VIng guietial hlent enbatateanhep gjoxi de
| evel s as’ weF1dvs§ERiueriahdartgualitsade Iy @A Of, . f.or exanpl e, bl oo
pressure. cagg Cand vent| Lt on el s BURMAS I Herstinn oL i h

: n%e%ﬁc?& and ventilation. Tnpf ! nditfyr  sucl
as rate and degreé€ o r%rg%\%ﬁe9"‘r€fﬂﬂWmuahndsvcgm&tﬁ:ﬂmn&%{@ﬂémﬁstab| Lization in
the acute phabes rdts_mnd@w@ﬁlg%‘}gfn&;i.% Al 'so, an i mproverent Py
neur ol ogi cal ,deli.cits in the short and FENHHY nadiend stabiliumtien Pegad e
benefit. 10 pllwée’éﬂ%?ﬁpéa@d bofefith e 1ss en fhipGPAR: 4N, Assi sting stroke
o , PIYY uaﬂ! ﬁn‘?lﬁ'ng} P?I -
rehabi | i t at ipBrangogigater i than that provided by oxy slrat (ke thee. For
exanpl eaﬂprovi di n_J]g:;;keoxygeanAF‘I‘E‘In Spectqd beaefit. not  prevent the patient from
havi ng apnea. chieamgzedlof alel ' .apneas may reduce the damaging
si de- ef f ect %a?]ftha}fnr}ea, I{st%gch as udr%lr}lggsej?s r'y A3 TNgatmbnrebabiiibeion ayrmaghet |
nervous system & a"ﬁaiBmmepmwee_an@}M %aéleo%id.n bl ood flow. 15
Furthermreitsaﬁﬁ;ﬁ}ﬂpﬁﬁtglfngiaﬁglg can detect the presence ofH#A&ds, n
di stingui sh between cent Fal Al BEPEet tvwaaBreasnonc prqyE de 0
increased pPEgsthiscitic deeda 4@ BLADL %8, an obstructed or p E%F?]a?ﬁy
obstructed %;ngsﬂm Many stroke pat i ent s ney "B SHParessary atihotipabl gieof or
exper i er%ge i SCONTSMErVOuy systery.etur ging tlood pelseaP afd IMdlsdQf, nR S ep study.
Bence tler eFu heC i.de ) "
rehedmoreC @6nd @PRPULLAS, ..y detect the presence of apnea

| s, dstinguish
between central and obsiructive apneas and Provide an ine

reased pressure if needed to

stabilize an obsiructed or pariially obsiructed alrway

Many stroke patients m; i i
| ! ¥ palients may he physically meapable of or experienec discomfort
ntraveling to a sleep clinic for d sleep study,
20 alternalive methods and apparatus

Patients in rchabi

Hence there is a need to provide
for treating the breathing disorders of stroke
litation, Furthermore, there are simply not enough

blaces in sleep

simplified sereening. diagnosis and treaiment models suitable for p

ted . atients in stro
rehabilitation which wonld not ¢

overburden the current sleep clinics,

25 In reference 1o |

ig. 1, the invention provides apparais that includes g

conduit § for connection between the blower 2 ang the mask 6. The apparatus furth
. atus er

i o - Tt
neludes a communicatiog port or module 190, for example, a wi

1 reless communicat;
fransceiver and/y o

Ir & nelwork card, for communicalion wiih
stch as hand-held display and control devices 12

Oximeter in the main hlower housing,

y other devices or computers

The apparatus further includes an

There is a sense (ube 14 connected to the main

housing of the blower to the mask whj

ch ailows the Appuralus 1o sense oxygen




20 alternative nmethods and apparatus for treating the breathing disorders
of stroke patients in rehabilitation. Furthernore, there are sinply not
enough places in sleep clinics to accompdate stroke patients. Thus in one
aspect, the invention provides a sinplified screening. diagnosis and
treatnment nodels suitable for patients in stroke rehabilitation which
woul d not overburden the current sleep clinics. 25 In reference {@NE2§031
the invention provi des apparatus that i ncl ddes a conmput er-control | ed

bl ow=er 2, flow and pressure sensors 4, a nask 6, air delivery conduit S
for connecti orf BETVEEAD ARLPISEBR fevels intherpask o JThegppakias Apar malislek ur t her

communi cat i on o TARcRlls Rértocp 1o To aficdit & 3 RARTT iy T ede it

comuni cation transceiver a ne

ot her devices Iocrlultha:srqmﬂen&uii@tesI&@,hemmhﬁpdrdﬂemdmddeﬁﬁrﬁy? G @OpEoly devi ces
12. The apparat us f‘g,étl ﬁu i ncl udes .an _ oxineter_in the main bl ower housing,
There is a sense t G AISHIERYSa deeTibrbasimpingle isiisit iginserstded thitawer t o

t he mask whi Cf&aﬁilﬁﬁ%nbh@e@%%@ﬁﬁ%mﬁ Lﬁﬁqﬂko@é'y Qﬁ%aﬁmﬁ%‘%nﬁﬂﬁ’ caions,

concentration and pressure levels in e apparatu
i ncl udes a éﬁﬁ%‘?&%‘ﬂr b@n@cdﬁntﬂe‘?ﬂﬁmﬂehllhﬁ ails @aha@ethibm, tltt-raxm@gnmal S unit.

The di agnosi s uI se. respiratory mvenment
sensor5922 Eéggﬁaﬁégﬂbﬂl o ah‘»lagm ‘bfg}%ﬁg@ﬁ\ ‘E@%gﬁ’qhﬁé(} 219t vyl e
unit, it is urdefst @@ﬂnidﬁﬁiaﬂ@n 5“Qﬂf§ﬁbﬁﬁtdhﬂﬂe %‘;{Jtﬁﬁi‘éiaﬁ‘?ﬁaasgﬂj gf&%%:efelgrh

i nked by any avail abl e communi cations nethod fmay b cco
the goals of CHEICHEHMYrO rerse lb@(ﬁﬁt]ﬂﬁQfdﬂhblﬂit@pﬁagallﬂltOadil'tgrmwftﬁ(ﬁce with

tygf h 1eh. Pal m Pi | ot |
Communt cat fon PR cous o LR HRUSNEE i PRI el Frcel e vt el y
moni tor,  anal yEkcaosrsy sk admmmae @ﬁp@renﬁ@so& hé;,%mﬁxnmhnénﬁ%'r %ﬂé P’

di agnose the 10 gatlent s condition using the devicé. For exanple, renote
devi ces may sTBFePdisngkEom dig secetted bxwerptake anparetesatiabhsenat, that i ent

by Use of the SaranepRanRnichs Bfe R o Bolh BN mobiPER IR FAHEE. bei ng
pat ent i & L 1ATRI L1 ST U 0Dan. pet DT Ee. LN e sy b AUFSE
cncrypled Tor purposes of patient confidentiality,

The apparalus has two treatment modes, a first mode for treating obstructive
apneas and a second mode for treating cemiral apneas, In the first maode, the device
provides a generally constant pressure throughout a breathing cycle, but may vary the
pressure in accordance with indications of partial or complete obstruction of the

20 aurway. One technique for accomplishing this usig a combination of How limitation
and snorc measurcments is deseribed in US Pateni 2,704,345 (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 obstruciive apncas would be

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 (he breathing cyele, the so-called TPAP, and
o lower pressure to the mask during the expiratory portion ol the breathing cyele, the

so-called EPAP. This may be accomplished by monitoring the respiratory flow to the
3¢ paticnt and defining a threshold level. When flow exceeds the threshold then the
device will deliver the IPAD, whilst below the threshoid, the device will deliver the

EPAP. The determination of respiratory airflow may be accomplished by monitoring




15 encrypted for purposes of patient confidentiality. The apparatus has two
treatnment nodes, a first node for treating obstructive apneas and a second
node for treating central apneas. In the first node, the device provides a
general ly constant pressure throughout a breathing cycle, but nmay vary the
pressure in accordance with indications of partial or conplet egggﬁﬂﬁsi on
of the 20 airway. One technique for, acconplishing this using a conbination
of flowlimtation and snore nmeasurenents is described in US Patent

5,704, 345 (Berthon-Jones). One apparatus enbodyi ng aspects, of th

i nventi on des i thebiilpy ralselag4s thepapnt 4o SMAE??&E"'IH%FC%EP‘{%B?I\%B t'i’.%&&'. Ot her
known al t ernati ve .m 3 . ' i NY PGRAP
treatnment to ir'“%l&‘?lﬁi%?%{%% btteﬁig}e/lct%%%eg{% SJ‘?'{“%\S?Z‘H %gﬁ%gglvﬁﬁdgﬁ EfedInZg recogni zed
by those skil kad2iinotBertantJoans). Mjerbaounithétheds fasdererdningdeakimaayayd be.  in

f f th d mode, th t i d hi gher; pr t
Che mask dur i HEFERETFASHRT ol B PV EROAPGTSPHE b By Teyed BF I ©°

so-cal | ed LPAR.. and, PHRS mPILBS S r-konskdMe spRablelitiidagelbfiea expianat or y
portion ofgthgw‘ﬁr eat d?'ngl %ﬁﬁne, the so- chal I e%&F. PAP. This may he

acconpl i shed lpyessmaictpoivaleg! e Pedhpressior sndrdusingites FRAP 3bassasden el Hag
defining a threshold |level. Wen. . flgow exceeds i he thr t
dovi ce wi Il dét 1S (@ Bamelpa sbIOE B g’h'é‘ft?rﬁ‘#%@hagﬁ‘ﬂ‘?‘j“%ﬁeﬂmggﬁég%a% |

deliver the EPARr HH}?CMQ%Q]&%@M@%}J%pﬂﬁﬁEa&ﬂ'qmasﬁbﬂ’tﬂ‘lé(hmathilyg bele. The
acconplished by nonitoring 9 JUNE 2005 6 the total flowrate of air to the

patient and sOBtARI S/ Angededhbidenios thletegnedak. Leak airfl ow may be
a
&

d ' b i d | i a nee
e 5 TR A R R b

(Bert bon- f s for determning y al so he

used by the deyitit@e mkiodswaugdi ff Bfcemitiopaldtsent & pptividlon Wey9%6! (88HBextkseh-usi ng
a least 5 two nethods. In one nethod, a near-constant speed bl ower devel ops
a constant prlesstire equivalent to the | PAP pressure and during the EPAP

phase, some of the ]j{egagp%%%ﬁé %D&E ne g:{." tel—%riﬂw!;ctﬁ%[m @;&'m@%ﬁe@hﬂh@[\ﬁﬁfr PRyt Pealth

alternately acceler ecele In or to devel op the pressure
appropri at e f ghaearksiRasdudihg) heemede hird gndipe hesal dndow \snPreAalRidniball ST/ A
(Reshed Ltlg) urﬁuefzﬂn:&enﬁ clhgsl.[t%.?aﬁl rﬂﬁfeﬂ%‘%t, oximetry, pulse ratc, body position and flattening
indecx via the diagnosis unit and sensers in the blower. As an alternative to the
diagnosis unit apparatus according to the invention may be used in conjunction with a
porlable diagnosis systemn, for example, the EMBLETTA portable diagnosis system
(FLACGA, Iceland), or the MESAM system (MAP, Germany). In a preferred
20  cmbodiment, the flatiening index is measured according to the method described in
/8 Patent 5,704,345 (Berthon-Joncs). The contents of US Patent 5,704,345 are
hereby incorporated by cross-reference.
The apparatus gencrates one or several indices determined from an analysis of
the patient’s health characteristics useful for agsessing appropriatle eatment or
25 diagnosing the condition of the patient. Such indices serve as stroke indicalors to
indicate palicnt improvement ar stroke lype 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 (he patient. For example, an index in
accordance with the invention may be used in conjunction with a cogmitive test for
30 assessing functional oulcormces. In addition, an index in accordance with the invention

may be used 1o assess a patient in conjunction with Magnelic Resonance Imaging




10 I n another formof the second node, the device delivers therapy in
accordance wth the nethods taught in International Patent Application W
99/ 61088 (Berthon- Jones) The apparatus according to the invention may be
used to nonitor patient health characteristics including, for exanple,
oral and/or nasal airflow, snore, abdom nal 15 novenent, chestgweEg 2005

novenment, oxinmetry, pulse rate, body positJjon and flattening index via the
di agnosis unit and sensors in the blower. As an alternative to the

di agnosi s unit apparatus according tqQ the [nvention be used.in._.

conj uncti on WMRTA Throsnpamies BRabhbsido Bpatighg paligpt @g‘zgfﬂf’fg}ﬂ %%d%f_%ﬁA
ortabl e di agnesi s, svsd: , or the MESAM system ( VAP,

: YR BT 6Btk yotem

Germany). In a pre théflattening i ndex i s neasured
according to the meitagcldesiex idtmded monSuRatiewt reatipo4B hsrwese tha e s abs) .

The contents of US Patent .5, 704, 345 are . hereby incarperat SR
cross-ref er ené@N RE P PEHEY we@%ﬁwgt@gﬁwgﬁﬁg%ﬁé %ﬂg\%g‘r al E?Ir%giggg%malebtbg%nr% ned
froman angl ysic§ietyit ORAPahE 8BS chiRALLILIE hRRRGH Siliettict dfe pasiehtdh hiving an
assessing appropriate treatnent or 25 diagnosing the condition of the

pati ent. Such apngi wesf sembeltas thetapokelsichdita st ebgruchve.i han Swpet A EmRines

I nprovenent or stroke type as.detailed bel ow. | g ) I n
accordance w ”E#Fé'?’:m’/ ﬁ?%%lﬁﬁ%%%%b Iﬁ%ﬂtellb fﬁ?”%%?@%&ﬂ%%%ﬁﬁ%ﬁ i on

with other KkppymicRBFReAstebhl Arahyngt ddhfraheabitudive bjfve:apatiiens pafhonlar
exanpl e, an index in accordance with the invention may he used in
conj uncti on witthe per¥egni tive test for 30 assessing functional outcomes. In

addi tion, gn i ndex ,in.,.agcar i : ok A b Q.assess
a patient II n conj ur%\é%ih%%’ @'\ndflﬁBﬁé&”ﬁ&ﬂ#ﬁ%&%ﬂﬁ%@@%&gﬁ%mﬁ %1 %ﬁl%%%lg% 7
(NM). The appphéisuse dayrifel el Paent QT4 345 dn pat teehhigandvigemeragher @an i ndex
with or wthout applying.a CPAP treatnent regi ﬂﬁ One such | n%]% I S based
upon a funct i SKECIHES 2ETBHESIthe HRRHRSIRNNES HUPRSHFIYY PISgHE Mave form of

bt e, SMAGED PGk AT o 504D D 8rbe sl
i s havi ng an which is induced in the airway. In one furm, if the airway is patent during an apmea,

15  then the apnea is judgcd to be central. However, if the airway is closed during an
apneq, then the apnea is judged to be obstructive. In another technigue, when an
apnea is detected as occurring, the apparaius monitors the airflow for the presence of a
signal of cardiac origin, If a cardiac signal is delected, then the airway is judged w be
patent and the apnea classified as central. Hne cardiac signal is detected, then the

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

(Other methods For distinguishing between central and obsiructive apneas
include monitoring chest movement using respiratory bands and monitonng the
movement ol the suprasteral noteh, for example, as taught in International Patent
Application W0 01/19433 (Berthon-Jones et al.).

25 This index may serve as an indication of the degree of ncuro-recovery for a
stroke patiemt. One elTect 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 1o obstructive apneas. If neurc-recovery causes ihe patient to
recover some of that respiralory dnve, there would be an impact on the index when

30 compared to an index recorded closer in time to the oceurrence of stroke.

Allernatively, the effect of the stroke may be to damage brain lissue involved

in the aulonomic nervous system, which may cause a loss of muscle tonce, for example




apnea and if so, whether the apnea is central or obstructive. The apparatus
determ nes an index froma conparison of the nunber of central and
obstructive apncas or a function of the ratio of the nunber of central to
obstructive apneas during a particular time period. 10 Met hods and
apparatus for distinguishing between central and obstructive iﬁgﬁas are
described in US Patent 5,704,345. In one technique, when an ap EL M3
detected as occurring, the apparatus applﬁes an oscillatory pressure

wavef orm of known frequency and magni tude and accesses the patency of the
airway from t® ?P'WY'\C:W'LEW his pygigady 4 selatvelydigheayncidenco pbolisoiumive [ ' t he
airway is pat ' . h S to be :
central . mm%%?g:{?é@gé@%@% Eégf%lsdg'gmﬁ&?itlﬁcgdgg%blhg%ﬁg%ﬁfﬁé‘%?({ he apnea
IS judged to detcrobst thactpewe strble shizhhley parieahinisquifereWh €Re anthcapMQanins

detected as occ,ur.ri’n%, t hﬁ] F%a,rat l@l nonjitors . the airflow for the ﬁresence
of a signal BFSCEAGTENS Eg’ hopol e stiols.4md dp getgrmipdigdhe apprapriale Ham t he
ai rway i s 5 udgegethe he 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 cl assi f i Bt digngips velie of the. inditxhoay alee proorslefapnndicstdantguhs hi ng

bet ween centr.gl._and ructive.apneas, i.n Iude1rr.qnito i ng.chest. noyenent
using respir g?@mgalﬁagzﬁﬁa%%a%%ﬁq%Wﬁcéﬂ?ﬂﬂ@? SRR ¢ EP&%?IEBBE}&& g? nal
notch, for exhapbed, RS ckabgblif i ihibenaRkice Rl nRabeBlovcAPRY GRLIAE, ¥,

01/ 19433 (Berthon-Jones et al). 25 This index nmay serve "as an indication of

the degree ofit Hakbe APEEBIRE o fegheahe dpseorahpaganeniltemngvaly.flbe indef malyde
stroke b ; 0 ents _of .th brain ich participate in
MY DGO SAIRAR. hdOFEGOTRIREN Qo LR o B VOLL RALL b6

respiratory drive, causing a relatively Hig apneas

conpared to ohatitatiofiveindpnfasne bf mdRUSRchBCAMRE YnfaHsIed: HaeRRlignt to
recover sone of that respiratory drive, there would be an inpact on the
i ndex when 30MUERISAPLACYS 2dF DR MrEeY iaieametias avd bnan pradysioofimeh data,

geout ence, o sy Sk Srendhetnel Gy Ry L8l HIF SRR TR
cause a | oss peficralstddtiomtly, miboilorngpamgl e sid iy RG0S i & particular
15 treatment is working for a particular patient.
The mdex may also be used as part of'a CPAP-device management strategy, If
a patient 1s being treated with a relatively more expensive compuler controlled CPAP
device that is capable of treating both obstructive and central apneas, vet the index
indicates that the patient has few central apneas, then it may be appropriate to treat the
20 patient with a relatively cheaper basic CPAP device which does not dislinguish
belween ceniral and obstructive apneus.
An additional index may be a [unction of the pressure delivercd 1o the patient.
In a computer controlled CPAP device such as ResMed Ltd.'s AUTOSET T which
can amtomatically increase the CPAP pressure during an obstructive dpnea to siabilize
25 the airway, a record of the pressures used to treat the paiient may provide an
indication of the changing status of the patient. Tor example, monitoring the 95th
percentile of pressure delivered during the previous treatment session, as described in
International Patent Application PCT/AUS9/01130, 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 TECOVELY,

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

in tri leads to a decrease in the CPADP pressure needed to treat an obsiructive apnca.




to the airway. In turn this may lead to a relatively higher incidence of
obstructive apneas. Hence the index nmay he used as part of the assessnent
techniques to determne the type of stroke which the patient has suffered.
Use of the index may assist in assessing the Jovation of the stroke, and
in determning the appropriate form 5 of therapy. The changi ngvgirumoef
the index may a] so provide an indication 9to the physician that the dosage
of pharmacol ogi cal agents given to the patient ought to he changed. For

exanple, if the index indicated that neuro-recovery ceurrin n it
may he appr opMaaitering thedtiftperpentide 8% e g ks Pé‘&@ﬁ?d@'ﬁ?ﬂg‘% e e;“{“? e

i ndex may be 10.u .t Qr. & bliG@R¥ar8d withElreBtii-Me AeEs efenaiver ug
protocol . For bé‘%‘éﬁ%&eﬂ?%g%ﬂfﬁbﬁiﬂtpé?iﬁﬁgéthegi n%exwf or one Q?_m)re patients,
whi ch may i nchadgutthennsitotied 08 Adfdevive] vt tie 5th neticensde indey infheaigsalial thgre is

tient inf tion, and b | ysi f h dat | I ned
Phat ‘. dr g | uleraig by Depproperieg st Wb ERromle SRR BariR 8™ "¢

general . Addi {LaRalid . RRAVLIS hegheAPiAORAPcsicEMhidndlivata ihdiprasure.
particular 15 treatnent 1s working for a particul ar patient. The index may
al.so he used as patinodfer indeRAPUbpIcad moraeretvdet (ShlIzt whieh iy ao 1ndligaiariodnt i s
being treated with a_.relatively nore.expensive r dnGh

device that i &eEERf G ?fg%%/qtﬁﬁ{ T)?)]Fﬁﬂglﬁ%r Frﬁg;% ?e\r/“rigH% 'd@%‘ﬁwd &Cgpneaésﬁa yet

the index ingigatiag mdwtal hiebpaiti:pRtashag hi;pypnesnthe phiiaprepsicntdterver i may
be appropriate to treat the 20 patient with a rel at,i‘vel%bg_he%&er basi c CPAP
devi ce whi ch gegisuliptimgietiphgura i dyEwiae Fudemnd dividing T deprdy; Be iheas.

An addi tiopal .i.n | U BSErEr 98l XRLRSkAl9 sdh&d
patient. wn é"%ﬁ%ﬂﬁgﬁﬂgﬁhﬁ%%gyl%%%%ﬂ% cen%suchS alse(:gesl\/gg Ifltld. S
ATTQSET Tf m whihe B-sce@nl ractiagatéraad foptilation dage helvey TPART greosemt evidagd ng an
obstructive apnea to stabilize 25 the airway, a record of the pressures
used to treat (WHE Cﬁ%ﬁttﬁ‘"éﬁtm“’ﬂéﬂrﬁl‘_i%%g’ %STWH%jEé‘Eq‘}B&S'g’F] %é}}&‘ﬂj&ﬁ 0% at us
of the patientsEQr.&AMbfne FRMIUHAIANE s8OSt REMERNbEA 85T MER e €
delivered during the previouS treatnent session. as described in

| nt er nat i onal aPatenfor AfpbisatiicrseRGTkAUBR DB Al ndeo vicdaosndty thosst at us
i ndication,. Fu Ilhgr. re, an history of the 95th percentile of the previous
treatment 12 8 illed in the art.

The described apparatus may be used for the treatment and diagnosis of stroke
vigtims in accordance with the following protocoel or programmed to follow a decision
making protoco] to provide aulomated agsistance in the process of evaluating the
condition of and identilying appropriate treatment for patients after stroke, A single

20 device or multiple deviees 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 retum @ nonnal community life. ‘The patients may
come from stroke units, spinal unils, respiratory wards or a number of other wards.
Upon admission to a rehabilitation clinic, the physician can conduct 1 sleep history

25 assessment of the patient with the questionnaire appearing on the hand-held device
and the resulis being sent to the apparatus. In comjunction with the assessment, the
apparalus then may recommend particular further tests to be done, such as oxygen
saturation, and overnight sleep studies. The apparatus can condugct these tests and
recommentd ireatment levels. Further, the apparatus can provide CPAP treatment.

30 Thete are a number of different patient treatment madels which are shown as
flowcharts in Iig. 2 to 6. The flow charts, and later discussion, indicate AuloSel T

and VPAP as particular embodiments of the invention, however it is to be noted that




30 session kept over several nonths nmay provide an index of stroke
recovery. Neutro-recovery may result in an increase in upper airway nuscle
tone which in turn leads to a decrease in the CPAP pressure needed to
treat an obstructive apnea. 9 JUNE 2005 9 Mnitoring the 95th percentile
may be useful as part of a CPAP-devi ce nmanagenent strategy. X H%fll’e,
If a patient is being treated with a rel agﬁ]vel y nore expensive conputer
controll ed CPAP device, yet the 95th percentile index indicates thatsetéhere
is little change in the pressure being deli i 1 6RY Clpa Pappy bpnicat e
that the patignjthdrgofns cloht aTreniiaTh OHeF gqrﬁlﬁiﬂ\;é]‘%g/ﬁ“%nga}%e( basi ¢ CPAP device
whi ch delivers a fixed pr.es ur&mtﬁﬂﬁh%e dgpaaasi can grovidaiba PREHGRR 2™ ndex
("AHI ") whi chAsgagrt thidiEEsor the ['evel of severity of a patient's

sl eep di sorder emdapghﬁ, hi ipgihcERershmblrsermerdaelant §885 by adding the total
nunber of apneds™an ypopncas the patient r.J d sewe@rca’ toparti cul ar
time period, such asxtﬂdimmﬂ@%eﬁh@ﬁﬂdgﬁ']‘% dp%?%}ﬁcﬁaﬁgﬁ?hat figure_by the
total 10 time for that £ﬁ'i‘?ﬂ" SHATRY Bicofveatiowdl] UMt epEPeitE set is:
(i) An apnéa irehabBgpaR 49 5Y e 3-second rmviifrgﬁ aVQBa em}/ﬂeﬂgé;jﬁghgp dr ops
bel ow 25% of there 80t clavenageked(a nambes 6 §EENT 1IF 6‘25) or at |east 10
consecutive secondls. (i) An %ouﬁqr;&a.i%d%g ed jorthe pmib&hg@df@hdp d@gﬁdﬁ@.
average dro psAfsessownbGRPES: WA S%an % of the recent average for
10 consecutive SeCOQdS-nf%JEﬁBlefq%ﬂﬁmes Alfolldwd:ndex are known by those 15
skilled in the art. " d€scri bed appar at ys Y. be Ue[ﬁ;ﬁ%sf“m t he treat nment
and di agnosi s of stroke Dwiyetisnier o eE@EHEntY WS PRE T 0l | owi ng protocol
or programmed to follow a deci sj.0 maki . Jl to provide autonated
assi stancelin the pr oces@Uép“éngﬂré?alﬁlléE'{&E]éipE@on ition of and identifying
appropri ate treatnent f?jﬂeﬁ,@tﬂae@}@ﬂeg‘ﬁtsmp‘étroke. A single 20 device or

mul tiple devices may be used to accoggl_i sh t@é@ [lgﬁagg.gb sndp@t i ents
typically enter rehabili Datycorsnefa’ §F &8s 3e8yae éﬁpi ng’stone” bet ween an
acute care ward in a hospjtal ?th@aﬁ WRink Qle0 birhds mynmeenct Jolf iypa eThe
patients nmay cone from SWhits, ptnal” units, respiratory wards or a
nunber of other wards. g@t@djﬁaﬂﬁihgﬁiutmgaleﬂé’habi litation clinic, the

hysi ci an can conduct a sl eep histaor , L
i 15 Do }-'c?u suffer fm¥ua-::lry throat in the morning”

Do vou suffer from headaches in the morming?
Do vou feel very tired during the day?
Do you feel very sleepy during the day?
1Lzve you ever falien asleep while driving?
20 These gquestions are suitable for flagging the possibility that a patient be given a mors

rigorous and detailed assessment by a trained sleep oI respiraiory physician. A

posilive determination indicates that an in-patient sleep study should he conducted.
. -
During one form of sleep study such as by a portable device, the patient's

tregthing is monitored. Their Apnea Hypopnea Index {All) is determined and cach

75 event is ciassified. Apneas can be classified as obstructive, central or mixed. Other

events which can be identified include hypopneas, snoring & partial upper alrway
obstruction. Efforl, posilion, oxygen saturaiion and flow limitation index can also be

determined.
During a night of testing, slep 28, patients with an Apnea [lypopnea Index

30 (AN of greatet than a threshold of about 20 are assessed to determing if they have
Central Sleep Apnca (CSA) or OSA. During a central apnea, patients provide no

respitatory effort. During an obstructive apnca, the patient's effort is obstructed by



25 assessnent of the patient wth the questionnaire appearing on the

hand- hel d device and the results being sent to the apparatus. In
conjunction with the assessnent, the apparatus then may reconmrend
particular further tests to be done, such as oxygen- saturation, and

overni ght sl eep studies. The apparatus can conduct these testsgggigmﬂj
recomrend treatnent |evels. Further, the paratus can provide

treatment. 30 Thee are a nunber of differe patient treatnment nodels which

are shown as flowharts in Fig.. 2 to 6. The fl ow chart | at.er

di scussi on. i el SwMploagnesery ﬂﬂ’“ﬁ'ﬁdlpwrw ‘ﬁ%‘f’ﬁ PR I%'Y%%ﬁéﬁﬁ@"ﬁ* he

i nventi on, hOVMR/ {: fﬂkoﬁdl&&'?% tﬁ d&% an}jtgpgg“g‘gm@ ap,’lﬂg)asldﬂ Ribeni forns of
an

t he inventi on, I -1 evel CPAP nay be used. As part
of the pati entact:ﬁ@aisnﬁrhbbmdbﬂsruue giyepardghls asmsmrbwrdheirrteh'élﬁ’r&ﬁglﬂ*hn

ith the appropriate ealthc re reinmbursenent . s the first
model | shovmgpl‘ﬁlg‘ﬁ!@b“ o deipming S med TR ST SEcf & hroii fF ikt | on

adni ssi on. sAccafidhingef 9ot iﬁ%alaﬁ%@ﬂﬁd&ﬁh bedéd u;ﬂﬁida@éﬁt&i RBHieLI sthdhR for the use
rehabllltatlon clinic are asked a nunber of sinple questions in a Sleep

Hi story Assesdnmndeyvist éﬁﬁmssmm rasidisdre aprynedl. e ppiiab il e sedome with

possibility of s A set of possibl e S l WS
Do you suffer aflﬁ%ﬁ?@%%gs@r rEﬂLl'ql ﬁ@ S aet% nedéa Gse O“%ob%%uﬂréé%sf@%a&% rhgﬂm
nocturnal cli qmlé\@?cmeldaam} BB Sshitiessths Ree2d By Aol STHar dRcparekds: anyone

told you that you snore? Do you stop breathing during sleep or has anyone
ever told you givrafullpelyssmapsisplsatiig during sl eep? 15 Do you suffer from

o1 UG L0 ERLIR B8 VAL o Rl b OB 10

day? Have youiguBhxkgdnatin agtaai: mhmg ﬂﬁedppﬁthﬂilg" Those patients indicating a greater
than 10% desaturation arc given an in-patient portable sleep study as described above,
Those paticits indicating a less than 10% desaturation are recommended roatine care.

According to the clinical palh shown in Fig. 3, the paticnt does not undergo

15 sleep history assessment, otherwise, the path is similar to I'ig. 2. According 1o the
clinical path shown in Fig. 4, pﬁtients diagnosed with Ceniral Sleep Apnea do not
underge full polysomnography, otherwise the path 1s similar 1o Fig, 3.

The {irst oul-patient clinical pathway is conducted in a sleep laboratory after

dischargc from a rehabilitation hospital. As shown in Fag, 5, the patient is screcned

20 for Sleep Disordered Breathing (SDR) by measuring blood oxygenation overnight
using apparatus according to the invention. Those patienis with a desaturation of less
than 10% and 1 negative sleep history proceed to routine carc. Thosc patients with
either a positive sleep history (for example, as detennined via the guestioning
indicated above) or a desaturation of greater than 10% proceed o a night study using

25  the apparatus or atternativety. a portable deviee such as the EMBLETTA as déscribed
above.

Lhosc patients with an AHI of less than a threshold of about 20 proceed Lo
routine care, Those patienis with an AHT ol greater than aboul 20 are asscssed 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™ apparalus. Those patients with C8A arc
assessed with a VPAP apparatus and full polysomnography. They may then be




20 These questions are suitable for flagging the possibility that a patient
be given a nore rigorous and detail ed assessnent by a trained sleep or
respiratory physician. A positive determ nation 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 nonitpfedi-shei r
Apnea Hypopnea Index (Al 11) is determ ned,.and each 25 event is
classified. Apneas can he classified as obs ructive, central or m xed.

O her events which_can.he jideptified ipglude hypopneas, snQring . & parfi al
upper ai rway IHB%UFHbE‘if‘F@r?V\%%P SPPQW‘}P}EJS%”M}F W%%BEW @%W%%Bﬁ QHH&P[ W
limtation i ”qﬁxﬁ@ﬂaﬁ%kpm&%r@mm%e Ry gosty fhtgmls fa detabdihd St ep

28, patients w't nea Il ypopnea | ndex of greater than a
threshol d of abeltidthrelatsioetequticrgs.dbt Bredhni iy bhayudralie impeonathe Sl eep

Apnea (CSA) or_ OGA. . I n ntral apnea, patents provide no respiratory
ef T"ort. Duri r?é’cﬂ'ﬁlc"-o%g{w&%%i&apnea, the patient's effort is obstructed
by, 9 JUNE352005 11afseson@chinizhEpatidiayofee bhitpdile@siibtendupedin aklewmlabofitah

physically blocks their attenpts at_ breathing. A patient may, have both
central and ob@iarie entyetosbishakiliphion hipsratek nPurigeibg Srg maghtthe saiskt tspcrspehy e

given a ni ght'ﬁ{ﬁg@%@;@tﬁmo Hplefly 3P AUTARERs 1M RRRABEADH S [cSs gﬁhp%%"aﬁﬁdf

treatment with I 'cular device I's appropriate atient,
step 30. This @gsgessienthisenbased wpin: aseePhed praditcatthstmedartian 1@ t he
use of the device. |If this assessngnt results in a oval, th i.ent
will be sent HFFEULHICH or g RoAbYEESP hyorppgigating e pp @@%%%Fwﬁﬁﬂ $Aosed

with CSA ij\]@el _?ﬁ%@ﬁxs:?gi%ﬁ{'stﬁ]l}gl}@kﬁﬁggﬁbh@’ﬁgﬁjﬁﬁ%ﬁﬁ AL Uan s@fp the

ResMed VP TIA ey are “al so “gl ven ol ysommogr aphy (PSG. 10
Patients w th autiegetrevEheesitit af Ao peast dep 2hiast ossssaswabsmame ddevgi ven

i cati ng o GRORTEIC Rt 999 GRRAT HrG Bh oA Ae g Tah I p A ePBRiLs and
portabl e sl eepmgt HYisARarfeBeith ARUI3REY Those WS ©sPairh 808l REHICAL ANJOR1ITESS
than 10% desaturation are reconmmended routine care. According to the
clinical path BHbwpaiatusting. ma@; ba diechaggeidlowith tedsvinot under go
15 Another aspect of the invention is that there is a follow-up for OSA patients of
approximately 4 weeks afler treatment using the AUTQSET T™ apparatus. This
period allows the patient to become more fwmliar with wearing the mask and
breaihing against the pressure. lmportantly, since in the AUTOSET T™ apparatus the
devige monitors patient compliance, the efficacy of treatment can be assessed. For
20 example, the number hours of patient treatment incloding 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 o the trealment provided by the apparatus. For
example, the apparalus may be programmed to provide the appropriate Us Medicare

25 rcimburscment codes indicated in Fig. 2 1o the physician via a hand-held device or
other centralized computer 1o assist in the process of applying for funding of the
treatment,

The Medicare codes which are provided for phvsician information by the
apparatus, as shown on Fig. 2 to 6 are now deseribed in more detail. 1CD-9-CM

30 coding is rccommended for all clinical settings and is required for reporting disease

and diagnosis to all US public health services and [ICFA programs. A physician

nceds to seleet the CPT code and descriptor that most accurately identifies the




15 sleep history assessnent, otherwi se, the path is simlar to Fig. 2.
According to the clinical path shown in Fig. 4, patients diagnhosed with
Central Sleep Apnea do not undergo full polysomography, otherw se the
path is simlar to Fig. 3. The 11i rst out-patient clinical pathway is
conducted in a sleep | aboratory after discharge from a rehabi gi WF' b5
hospital. As shown in Fig. 5. the patient is screened 20 for IJeép‘

Di sordered Breat hing (SDB) by mneasuring bildod oxygenati on overni ght using
apparatus according to the invention. Those patients with a desaguration of
|l ess than 10%aadura onegaick werfeimasipand & maybesradaeoty Ue ABearne d8re.

'T' hose patients wth eithe .POS| 11 -hi : ATRE&icedS
det orm ned vi BuEEeG RIS ha R bl SR FRinal Of Yrliglt sPARDEL e
greater than 30%6,peR688Gs:40, sy M@lers tprotaiung 28 seiviceapgal athesicomratcly

alternatively, a portable deyl ce such as the FMBLFTTA as descri,bed bove |
hose pati ent s dawhented inphe patigngs medisalregoronvhish Sy hgrac B&'ﬂ"’?'%tkﬂf'%b@ﬁ to
routine cage. Those. Ne | 0f o BELALES mbRAR ARGHEJIAS @aBles
assessed 1o GEPEN %“%@E%@ﬁ%& ?ﬂ%%@b@ %;Sﬁg’gr GSA” “Those wi th CSA ar e
assessed over Rh@RpodDgwihiiician (AGIOSETLAdpcafopacdsarsicahes aghlaltered by some

pol ysommogr aphy after which they may b rescribed to.take hone the .
AUTOSET TTlvapﬁ&ﬁ&ﬁl%ﬂﬂqﬁﬁg@hﬁéﬁ%{%‘?gﬂ%ﬁE%P“é!m§A(‘§r“g“hﬁécgg‘%‘g'é&’r\ﬂr“fff%gé‘“\‘”’/leP
apparatus and ful OPMedi @RIY protB@ifed @Yy, [938N0 1€ Ak kRO hnickRonly
prescri bed w tﬂﬁﬂa&\ﬁ%ﬁ’%glppar atu'us.L Wﬂ |l e ?rph@gl nventi on1 di scl oses 20 as a
thre.shold, hympecendiaglesp soke) inddbrthior sereige AT procedigc WRS P iQymegdn purl

patients in a dat ~and. anal yzi ng ot her_ data, f - ' wordd
it conol d ey (56 SaF LEe ol 4B dnavouRe i ERhEd by dc R PREh BRI 0E
second cl i ni cgle,pat AveYief:Qfe Qi iR b BRIt NhGICDAGUC E@TEs (DPA cadappWabor at ory

prior to entry to a rehabilitation hospital. During the firﬁt n%%l éhe
patient is scriédingdPT GrdSHS0s77G0a 897 W08, P53 AL 8ALD- Wit cgae
desaturation of less than 10% and a negative sleep history pass to routine
care. Those paﬂ"‘i‘%ﬁ’f’gb ‘th a greater than 10% desaturation or a positive

sl eep history indi gggindefiie apospitheppirsbncecatngbByitthanembodiment of the

15  invention. In accordance with the cmbodiment depicted in Fig. 7, a patient enlers
rehabilitation hospital in step 71, In step 72, a sleep disordered breathing (5DB)
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 provides
a negative assessment of SDB, and there is no suspicion of SDB, no further

200  assessment of the patienl lakes place, as indicated in step 74. However, if the
assessment indicates that thete is a suspicion of $12B, further assessment is carried
out. as indicated in step 77. In onc fonm of assessment, a poriable diagnostic system,
such as Crnblelta (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(h). If either the portable or iull diagnosis steps provides a negative result,
as indicated in steps 7% and 80 respectivety, no furlber asscssment of the patient is
carried out. Following the flowchart line from the portable diagnostic system, if there
is & positive outcome from ihe assessment, (step 81} a tria) ol an automatically
titrating CPAP device, such as AutoSet T, is provided as indicated in step 83. This 3

30 given atevicw at four weeks, as indicated in stcp 86, If the SDB is resolved, treatment
with the auwtomatically titrating CPAP device is discontinued. Il thc SDB does not

resolve, treatment with a [ixed pressure CPAP or an automatically titrating CPAP




10 pass to a night's full polysomography. Those with an Al Il of |ess than
20 pass to routine cart. These with an Al Ii of greater than 20 are
assessed to determine if they experience CSA or OSA. Those with CSA are
assessed with a VPAPTM apparatus and may be discharged with the device.
Those with OSA are assessed with an AUT' SET Tr"' apparatus ang jpRE fims

di scharged with the device. 15 Anot her asqgct of the invention is that
there is a followup for OSA patients of pproxi mately 4 ,weeks after
treatnment using the AU TOSET TtM a par at Thi per | og,~a I e patient
to becone rrorécﬂatﬁn";mﬂaﬁﬂwdtﬂh "Wéﬁ‘l’t? El@'g‘ﬁ'ﬂn BF E’Eqﬂrjhhé agglhrr}\st t he
pressure. antl | T n maﬂ@tmnt]h\e froobexi ce
nonitors patl gﬁ%"f@n@gﬁph E%?%@mﬁgf@iﬁggt nment can be assessed, For
20 exanpl e; tfﬂ,ﬁglﬂumrpd”lﬁmogfdphﬁlﬂ mﬁttﬂﬁléatrﬂmn Hlilditllﬁtf}élll‘fWS oHETVREP Pouhs

when the device was u ed and no y the
clinic. In a prefEopyd ‘é‘hﬁ%ﬁﬁﬁa‘hf 4%"%&@1’)&&5 | @gp?fggt[@(@gwg%b

and/ or recgrd% ugl & 81 RBUESERED 5 AHES with e flAGeHae ﬁaﬂefrﬁmaqtdmhle diagmosidted by
the apparatus er exanpl e, the apparatus may he p glr ammed to plggt;l de the
2

appropri ate Uswﬂadmpate:nlzﬁalbwm@llncsielﬂxﬁﬁﬁ Ch%ﬂ@él‘il“ﬁﬂlbﬁé kyrsd DG S5 o t he
physician via a hand- hel d de |ce t.her Z assi st
in the proces$lsE @FBPPHEC FEHSJE&? g‘““‘" be n%ltaégi?ft §€,'158}9§8?hﬂc€h¢’1’lﬂy

Of the ment Medi car e

codes which are proyhAethcfitenBb} bhfhan denddednt cnfoby, it belo mp;uamamg theds
shown on Fig. 2 to 6 are now described in nore_detail, |CD fc%tﬁOd' ng
i s r ecomendedhfsdornaly metelillesiratise ot thsgaveanan, E”Treé‘&mpﬁee&f 1§ B'i‘m? 5516‘

di sease ang digonosi s Loy abl W4 RUBIARERLE heSRIHGE SorkftdhshGRArREODT ams.

A physi ci code an escri ptor that nost
accurately i defikinkiagfotitRing prbE 29 pdient &ithowcletwrengornr geovitice pprsrirentred.

20 11 onal  pr obiscurug YRS o1 BEREF ABAT TR Bt curh e ey e
b A
t hrough the  and acomputer programmed to calculate the number of ccm:ral and obstructive apneas
15 from data from the airflow and respiratory effort monitors and derive a siroke

indicator therefrom. Those skilled in the art would understand that the stroke

indicalor may be caleulated using dala 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.



5 communi cati ons nodul e. The code nmay be subject to a nodifier. A nodifier
enables the reporting physician to indicate that a perforned service has
been altered by sone circunstance. Mddifiers may be used to indicate: (a)
a technical-only or professional- only conponent of services or procedures
(e.g., 95810 TC indicates the technical-only conponent of a siREgEgiHidy)
and (b) that a service or procedure was pg{jformed in part 10 (e.qg.;
95810-52 indicates a sleep study with a reduced nunber of channels
recorded). Level | nodifiers are used in conjunction with Level | codes
(CPT codes). Wen ¢CbitlMisng CPT Code 95805, 95806, 95807, 91{5808, 9581&)1& or
9581 ], an 1CD-9-CM code, .nmust B Ta hicdfier amolancouairlsEH
protocol in al:-cordézri*é%ﬂc'j"a\ﬁ1 fge ﬂu@%@?%ﬂnﬁﬁ%} Dl:t h}g&ﬁﬁ i nvention. In

accordance w gtgwtgﬁe enbodi ment depicted in Fig. 7, a patient enters
rehabilitation hospital in step 71. |In _step 72.. £8Pridiosopdrnestter

br eat hi ng ( SDB) qddﬁﬁ@ﬁﬁa@ﬂ#}é“%&ﬂfﬁ L3 PR %%*é‘“&%%’@éﬁ’%ed above is given to
the patient. The results of the questionnaire are reviewed by a physician
in step 737 |fUflfe questionnaire provides a negative assessnent of SDB,
and there is no suspiGi@ir hE aBhBy ofisaifl petigidy a0 assessnent of the patient

t akes place, as indicated in step 74. Vel oidifoul RSd sesemdivant | ndi cates
that there is a susisieePantpt sElepn ]FﬁPm\é\g Eg{sdsﬂenlsﬂ;}#ént is carried out, as
indicated in step 77. | Qi Buiahe pakess oenbitiorm portabl e di agnostic
system such rﬁ%‘BE‘ﬁéP@% g ]Iﬂgga, Ice?gnd) is used as indicated by step
79(a). In another form of assessnent, full polysomography (PSG is i
carried out on the patient indi bRreingR s(OiagludeS aralwbrgrsatche
portable o fudl di gthgd é‘?@ﬁ@gf*@%ﬁggﬁgdnegat iﬁ%e fr%(esul t, .. as indicated
In steps 78 an,q@&: r SERERLLVA YocutendelTichieral apsesedend ssPke REIFH 2Nt s
carried out. FolTow ng the fl owchart line from tlhe portabl e diagnostic
system if thefgeulitsd as qnﬁsicﬁbwel'@&dwlﬁ‘?cd%“f’wa&Egé%smant, (step 81) a
trial of an automatically titrating CPAP device, such as Auto Set 1', is
provided as indicated in step 83. This is 30 given a rey{?f\/g at fourr)‘(ﬁ?ks,
as indicated i g stegn8fetldl dftRiBDBvhacinesigl dptuminiv e EEEi SHARAY AR
automatically fitrating CPAP device is di,scont.i A el NGroRPRHGeS ROt
resol ve, ti®at miefiow ﬂttﬁﬁmﬂi?)%?@éi‘?%§%?'g“}@%ﬂ ﬁgwg‘%ﬂ %At{jltsorrat ically titrating

CPAP 9 JUNE zog;?lculatcd as a function of said occurrence of obsiructive apnea.

4 The method of claim 3 wherein said stroke indicalor is a function of a ratio of

caid oecurrence of central apnea and said occurrence of said obstruective apnea.

20 |
5 The method of claim 4 further comprising recording said stroke indicator over
time.

6. The method of claim 3 further comprising the step of analyzing said stroke

25 indicator uver time to determine a change in sajd stroke indicator.

7 'I'he method of claim 1 wherein said detenmining 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 pereentile

30 prossure from pressute delivered to said patient in a prior session.




1 4 device is continued as indicated in step 89. In addition, in step 90,
the patient is followed up in a CPAP clinic as appropriate. Follow ng the
flowmchart line froma positive full polysomography, a full CPAP titration
study is carried out in step 85. A patient may then go on to a fixed
pressure CPAP or an autonmatically titrating CPAP, 5 such as Au§ @SRl 2fos! n
common with the flowchart path froma portable diagnostic system a
patient following the full PSG di agnosis WP11 he fol | owed up in a CPAP

I
clinic as appropriate. Steps 19 to 90 may be nmanaged by a kfe ryjce
facility. WiBe thehemetindidslaas paepngs #fﬁ%@ Sg?P'b‘]%“r‘*Bﬁ Pf?ﬁﬁﬁ%é\{‘ o he
under st ood thgg this .Iorm is merely illustrative of the invention. For
exampl e, it i RIFERPIEHEE " Hat a 10 device in accordance with an
enbodi ment of the invention conducts nonitoring during a nonitoring period
of a patient without delivering air at positiyve pressure-. Ln_ . thi
enbodi ment, a9devi ddemeybidediclia Ger HFRFIEBFabTH (&Bﬂl}cﬁ%@t{ngmmg g

d T,of
sTan” al ow

sensor, a.respiratory e g mpi tor, such as a respiratory band or
supr ast er nal ﬁ‘g't‘ré’hwgoé" E}ozrﬂft% Ad & conputer programed to cal cul ate the
nunber of central and obstructive apneas 15 fromdata fromthe airfl ow and

respiratory effort nonitors and derive.a siroke. i.ndica r.ef hose
skilled in thd%n \%mrﬁlﬂtmfh%fré%lahﬂg“ﬁﬂﬁ%“%ﬂﬁ S‘E‘{jﬁ%ﬁ‘i&“g?"n” ?@gﬁa%g?yr@ydlﬁgbﬁ

cal cul at ed usitEQMﬁEF{méh%e@ni toring period. Furthermore, the stroke
I ndi cator may he calculated at a |ocation renpote fromthe nonitoring

device. Qher variations can be nmade wi thout departing with the spirit and

scope of the 20 inventiop. 9.JUNE 2005 15 Cl. A OF eyadalat i ng
the condi tifon df a ﬁ&m@ﬁ?ﬂ ﬁf‘j@r‘m g%ﬁﬁéc%%%?lﬁ%%e?ﬁg%?g&g@%%ﬁveri ng
breat habl e gas,@ladr B LEEM8: PAGRe AAIRERE Fri Multiplegpafiatsent after e;
measuring the airflow of said patient; and

12, The method of claim | further comprising the step of identifying subsequent

treatment based upon said stroke indicator.

15
13, The methed of claim 12 wherein said treatment is a form of CPAP therapy.
14.  The method of claim 12 wherein said treatment 15 a change in drug therapy.
20 15, The method of elaim 1 further comprising the step of evaluating changes in
suid stroke indicator to assess the efficacy of an administered drug.
16.  The methed of claim 15 wherein said step of evalualing said stroke indicator
includes storing sajd stroke indicator int a database of paticnt information.
25

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

of oceurrences of central apnea.

18, The method ol claim 17 wherein said stroke indicaior is a function of a number

of nccurrences of ohstroctive apned.




determning a stroke indicator fromsaid airflowsaid stroke indicator
esenting information about the patient's condition. The nethod of claim1l
wherein said determ ning step includes analyzing said |ow to determ ne an
occurrence of central apnca and said stroke indicator is ulated as a
Function of said occurrence of central apnea. The nethod of claim2 wherein
said determning step includes analyzing said flowto determ e 2005
occurrence of obstructive apnea and said dtroke indicator is culated as a
function of sz%d ogﬁurrence of .obstructive apnea, The nethod of claim3
wherei n sai d st okdF Aok el 18 whiweiniseid sspkeindintos. iod lundtiot ofa ratioed of
central apnea j : f1.58l r i .apnea. The nethod of
Clai 4 ot o e B Rl a2 el B PR s Bt
met hod of cl aRpneB. further conprising the step of anal yzing said stroke

di cator over tinme to determne a change in said stroke indicator. . '|I he
met hod of claim 1 wherein said determ ning step includes anal yzi ng said

irflow to et gp.ni nﬁn%pb&rﬁﬁl%_ﬁﬂ%ﬁﬁﬁfgﬁﬁé feRbASRUA SF E@i@n%ﬁﬂ%ﬁ‘dfcg?@ﬁéﬁ%ﬁ ed to

a patient in a urrent session and conparing sald first percen ssur e
W th a second percgplsl.e ressure frompressure delivered to said patient
in a prior session. 9 TUNE 2005 16 8. the method of claim 7 wherein said

first and second pg ' g5.are 95th percentile pressures. 9.
The method of cl ai mﬁ%%%%l[%&%ﬁﬁf ?%?#E%j? g% tﬁé’l?‘é“'i’%&?’@é‘?ﬁ@”? fCdr éda degree
of 5 neuro-rwmeguery of the patient. 10. The nmethod of claim4 wherein said

stroke indicator indicates a type of stroke that the patient has suffered.

10 11. The method ©flo&lsais do fncts NGRS HA%0h LR faiNGEOLE N9
said stroke indicator in a d%t abase of stroke ind? cat g?é@éﬁﬂﬁ?t&l %r?de

patients.1gl2. The BSHQG:Ab prdRbdatd I SREG SORAES! A% S8 S SRBeDf said
i dentifying subsequent
compuler is programmed with insiructions for:
controlling said blower to deliver breathable gas at a pressure above
atmospherc to g paticnt; and
calcudating a stroke indicator from said flow signal, said stroke indicator

13 representing information about the patient’s condition.

21, 'The gpparatus of claim 20 wherein said instructions for caleulati ng sawd stroke
mdicator control an analysis of said [low signal 1o determine an occurrence of central

apnea and said instructions calenlatle said stroke indicator as a function of said

20 occurrence ol central apnea.

22, The apparatus of claim 21 wherein said instructions for caleulating said stroke
indicator control an analysis of said airflow to determine an ocewrence of obsiructive
apnes and said instructions calculale said stroke indicator as a function of said

25 occurrence of obsiructive apnea,

23 The apparatus of ¢laim 22 wherein said instructions for calculaling said stroke

indicator control a calculation of said stroke indicator as a funclion of a ratic of said

occurrence of central apnea and said occurrence of said obstructive apnea.




treatment based upon said stroke indicator. 15 13. The nethod of claim 12
wherein said treatnent is a formof CPAP therapy. 14. The nethod of claim
12 wherein said treatnment is a change in drug therapy. 20 15. The net hod
of claiml further conprising the step of evaluating changes in said
stroke indicator to assess the efficacy of an adm nistered drug. 16. The
met hod of claim 15 wherein said step of evaluating said strokey [IndEcagor

i ncl udes storing said stroke indicator inl# database of patient
information. 25 175 1 he method of claim16 wherein said stroke indicator
is a function of a NUNBEr™SE SBUBYSMdveds soff comptikenis faRRGrod8mmaty et hod
of claim 17 vikgnetions@r teebidifke:d g\gjk%qﬁgr‘ is a function of a number 0 of
occurrences of obstructive apnea. 9 U h 208CY{¥fg  The method of claim 18
wherein said stroke indicator.is a function of a ratio of a nunber of

occurrences ok cemryr. pnea.and nunber of occurrences of obstructive
apnea. 5 20. An agglﬁ?lg?ﬁgm%ﬁmsﬁ Trift S coopdit iis Girtlad pogd@h e i t er

stroke cohpr irstmgionsadongsiolia inOWef« & Q. _breathabl e gas at a pressure
above atnmospheric to said mask: a Fflg%fg‘ﬁﬁg%%ﬁIBS'QQHEP‘&’(‘@”&? ol dsiermingnal

i ndi cative of “t'#{#e 2 f3id siroke iadichloow; and 10 a conputer to process sai d Row
signal and control said blower wherein said conputer is programred with
instructions for, controlling said blower to deliver breathable gas at a

pressure abo¥e alhospheticoltddaim TRvhSRy l.cul ating a stroke
i ndi cator frg i gnal, said st r%@xy?lﬁ%f'%s[ FLB%‘ST“F%$%@mﬁcng

S Eli d flqw
! : Qe SR IR i 1) i
i nformati on ag]ba or Pﬂ‘ét”gé*t cEhpungiion pii fird percentile pressure from pressure delivered
10 4 palient m a cur . :
to 4 patient 1 a current session and g compartson of said first percentile pressure with
a secand percentile pressure determined from pressure delivered to sajd patient m a

prior sessign.

27 The apparatus of claim 26 whercin said fi

15 are 95th percentile pressures,

tst and second porcentile pressures

28, The apparatus of claim 20 with further instructions for recordin £ said stroke

Indicater in a database of stroke indicators for muliiple patients.

20 . Al i i
29 The apparatus of claim 20 with furthor mstructions for identifying subsequent

Ireatntent based upon said stroke indicator.

30.  The apparatus of claim 29 wherein sajd treatment is 4 form of CPAP therapy

25 . —_ L
3l I'he apparatus of claim 29 whereig said treatment is a change i drug therapy

32, The apparaius of claim 20 with further instructions for evaluating chanpes in

saild stroke indicator to asscss the eflicacy of an adminisiered drug

10 . - - L
33. I'he apparatus of claim 32 wherein said mstructions for cvaluating said stroke

dicator store said stroke indicator in a database of paticnt information,




21. The apparatus of claim?20 wherein said instructions for cal cul ating
said stroke indicator control an analysis of said flow signal to determ ne
an occurrence of central apnea and said instructions cal culate said stroke
i ndicator as a function of said 20 occurrence or central apnea. 22. The
apparatus of claim 21 wherein said instructions for calculatin% ﬁﬁﬁfb@#ﬂOke
I ndi cator control an analysis of said airflow to determ ne an é ence of
obstructive apnea and said instructions d8l cul ate said stroke indicator as
a function of said 25 occurrence of obstructive apnea. 23- The, apparatus of
claim 22 wher 8in sdhdappaseinsef ¢lains33 whergd said sirgks godisater @Fﬂ'%“’“iﬁﬁéi cat or
control a calcul ati of said. e indicator as a function of a ratio of
said occurreft® gﬁﬁggﬁWF%¥£%%ﬁ%§R§ﬁﬁh§gid occurrence of said obstructive
apnea. 30 18 9 JUNE 2005 24, The apparatus of claim 23 wherein said
conputer is further programed with instrUﬁLions,f r recording said stroke
i ndi cat or oveB5t i ndhe appargHaohplpEr & whewin ?‘lﬁikﬂ“‘ﬁﬁﬁ?@ﬁﬁ (gt “é’gﬁput er is

further progr ' LOSE rdigti@ns,her contro Iling an analysis of
sai d strok% iﬁgﬂﬁg?%?%gwg?m%$ﬁe to detePn?%e a change in said stroke
i ndicator. 26. 1 he apparatus of claim 20 wherein said instructions for

calculating said stroke indigator_ control a determ.nation of a rust .
percentile préésure[hFF‘Bﬂqrﬂtuégg Fign égr’ﬁh\?@#&f” ilﬁ)kt"drq%mﬂgrt]ihélr{flml’ﬂr?né}fgd‘rﬂr”"ent

session and a ,¢QWRAhESH befimdfkgof MtraPfneehtd 4 BuRb&STtaunkss & second
percentile pressure determned frompressure delivered to said patient in a

prior sessiongb@uctiFheprggpar at us of claim 26 wherein said first and second
percentilg pressures 15 are 95th percentile pressures. 29. The apparatus
of claim2B with further instructions for recording said stroke indicator

in a database39f StADkS.iMH BALAHEING RhéRinklitRin®RghtieNlaser AbK2Fombheing;
apparatus of claim20 wth further instructions for identifying subsequent

treatment based upQn,sak%ShpAsthe BeiikMiOfas at a pressure above atmospheric to a
palient;
a flow sensor means to generate a {low signal indicative o[ the patient’s

15  airflow: and

4 computer means to process said flow signat and conirol said blower wherein
said computer is programined with instructions for:
controlling said blower to deliver breathable gas at a pressure above

atmospheric to a patient; and

20 calculating 4 stroke indicator from said flow signal, said stroke indicator

representing information about the patient’s condition.

38. ‘The apparatus ol claim 37 whercin said instructions for calcalating said stroke
indicator contrel 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 sad

occurrence of central apnea.

39 The apparatus of claim 38 wherein said instructions for calculating said stroke
indicator control an analysis ol said airflow to determine an occurrence of obstructive
30  apnea and said msiructions caleulate said stroke ndicator as a funciion of said

occurrence of obstructive apnea.




30. T e apparatus of claim29 wherein said treatnent is a formo f CPAP
therapy, 25 31. The apparatus of claim?29 wherein said treatnent is a
change in drug therapy. 32. The apparatus of claim?20 with further
i nstructions for evaluating changes in said stroke indicator to assess the
efficacy of an adm nistered drug. 30 33. The apparatus of claighﬁgﬁb sein
said instructions for evaluating said stroke indicator store said stroke
i ndicator in a database of patient i nfor meé on. 9 JUNE 2005 19 34, 't'he
apparatus of claim 33 wherein said stroke indicator is a funclion,ofﬁﬁ%

4

nunber of occdPr endds apparen of elping PR aderenssaid myjrpeions Sercuplalipe sgidiy
wherein said stroke indicat ' function: of - o o 1 9GS E dugnces
of obstructive’ %%ra‘fﬂnggf&f%témg%%ng?iab @sstnl(')]?@é é‘Ta?ﬁwfgq erelhrtl:I éléi d stroke
indi cator is achungkkonc@itraPaprat bed sod oecumendxest said dstuctienpesa.of centr al
apnea and a nunber of occurrences of obstructive apnea. 10 37. An
apparatus for evaluating the condition of a patient after stroke

conpri si ngs ql1Ueaﬁﬁlefagharﬁfﬂl@@#'¥1'aﬁ'94mﬁﬁfvéﬁ§@i§¢&ﬂ§m€$ is Fulth® RO EmalRa il
atnospheric to a patient; a flow sensor neans to generate a flow signal
i ndi cative of idmmcpats fentécerdindbsaal sifdkowndigior @ecomsut er neans to process
said flow signal and control said blower wherein said conputer is
programmed with instructions for: controlling said blower to deliver

breat habl e gaspyat anRreasULE oRAPRYE 41 JHERSP BN LEmpefisFakh®@ bromr@mthed Qvith
calculating a stroke indicator fromsaid flow signal, said stroke indicator
representing iimflmcrons foncatmiling sneanghtsiseritsald sgokalindicater o3 ima > ERIEHAR us

of claim 3@ wherei n said i n?;tr tions for cal culating said stroke
i ndi cat or ont"r%llﬂn%%méﬁ’glsfi@ SIS § flow signal to determine an
occurrence of central

43, T he apparatus of claim 37 wherein said insiructions (ot célculating said stroke

indicator control a determination of a first percentile pressure {Tom pressure delivered

to a patient 1n a current session and a comparison of said first percentile pressure with
15 asecond perceniile pressure determined rom pressure delivered to said paticnt in a

prior session.

44, The apparatus of claim 43 whercin said first and scecond percentile pressures
are 953th percenlile pressures,

20
45, The apparatus of claim 37 with further instructions tor recording said stroke

indicator in a databasc of stroke indicators for multiple patients

46, The apparatus of claim 37 wilh further instructions for identifving subsequent

25 treatment based upon said stroke mdicator,

47, The apparatus of claim 46 wherein said treatnent is a form of CPAP therapy.

48, The apparatus of claim 46 whercin said treatment i3 a change in drug therapy.
3

45 The gpparatus of claim 37 with further instructions for evaluating changes in

said stroke indicalor v assess the efficacy of an administered drug.



25 apnea and said instructions cal culate 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 airflowto determ ne an occurrence of obstructive 30
apnea and said instructions cal cul ate said stroke indicator as %Lﬁﬂ?fﬁkpn
of said occurrence of obstructive apnea. JUNE 2005 20 40, %he appar-at us
of claim 39 wherein said instructions for tal cul ating said stroke

i ndi cator control a calcul atign of said stroke indjcat.or funct n o f
aratio of sairf o@@ﬁﬁ?@ﬁé@58$ ﬂ?&ﬂﬂﬁﬁhﬁa aﬁawegma'uéegﬁwﬁneeﬂﬁ

obstr ucti ve apqgayofudl sallifoRORANAIN Y RlaGhalk B ARib RiiShRAl 0 computer is

further programe I nstructions for recording sald stroke indicator
over time. 42. The apparatus of claim4l wherein said conputer is further

programed w ructions_for rolli ai d stroke
i ndi cat or oveéltlnQEFﬁpﬁgF@?ﬁfQEWHEQ“’egwaﬁﬁg“ﬁ%ﬁsggﬁtgfpd %H’ & or. 43.
t he apparagusngﬁﬁ@}@gdadﬂ%awﬁeﬁeﬁmﬂsaﬁgchnstructlons for cal culating said
stroke indicator control a determination of a first percentile pressure

frompressure delivered to a patient in a current session and a conpari son

of Sad T1rst sher oot i BlERPYS ) Whekhy BB 60N REEPRYIA EaiSaILI €

det erm ned fron1pressu vered session. 44.
The appar at us rambet aff dacddcvdae beblsnsatiek sfpnest and second per cent| | e
pressures are 95th percentile pressures. 20 45. The apparatus of claim 37
with further instructions for recording said stroke indicator in a

dat abase @f stszoke Th@%ﬁ;ﬁ%ﬁ%%f&l@fm kmcm dt‘?sa‘?@%tirﬁ&tiﬁdé@tor EherARRA @tus:of

claim37 wth further structions entifying subsequent 25 treat nent
based upon saiod asiimbkeol wdicates of zl:ﬁtrafl’ﬂrmlcapmaa atwberoffekaimenéés wher ei n sai d

treatnent is a form of CPAP therapy.
obstructive apnea.

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

conirolling the execulion of the step of:

calculating a stroke indicator from a measure of airflow ol a patient, said
airflow measured during the delivery of a pressure of breathable gas above
20  atmospheric, sald strake indicator reprosenting information about the patient’s

condition.

55, The medium of etaim 54 wherein said stroke imdicator 15 caleulated as a

function of a determined cecurrence of central apmea.

A6, The medinm of claim 55 wherein satd siroke indicalor is calculated us a

function of a determined occurrence of abstractive apnea.

57, The mediwm of claim 56 wherein sald stroke indicator is a function of a ratio

of said cecurrence of central apnea and said occurrence of said obstructive apnea.



48. The apparatus of claim46 wherein said treatnment is a change in drug
therapy. 30 49. The apparatus of claim37 with further instructions for
eval uating changes in said stroke indicator to assess the efficacy of an
adm ni stered drug. 9 JUNE 2005 21 50. The apparatus of claim49 wherein
said instructions for evaluating said stroke indicator store ?@{ﬂnﬁﬁﬁﬁke

I ndi cator in a database of patient inforngéion. 51. The apparatus of claim
50 wherein said stroke indicator is a function of a 5 nunber of

occurrences of central apnea, 52. The apparatys qof claiim 51 .wher.gi ai d
stroke i ndi cafdr igh&“ﬂﬁﬁ&%P5ﬂ3@$53ﬁ”HﬁEﬁ@Fp%ﬁn%@@&&W&ﬁ5@§wgpg8%§?Eﬂ%%ive
apnea. 10 53.hlﬁgﬂﬁgﬂgggﬁﬂg of claimb52 wherein said stroke indicator is a
function of aratio of a nunber of occurrences of central apnea and a
nunber of occurrences of obstructive apnea. 54. A nediumfor storing

i nstructions for use by an electraopi.c. .processor to control, . :
eval uation of5§he é@ﬁ&%%#%ﬂﬂt?ﬂﬁﬁ5@4%&%?“QTP%?H%hF&%%ﬁﬁégﬁaﬂﬁgé@pﬁgPﬁ%ns
for —contrgl | ingedbieoxafidlh AReRhink ARhSI LA 9hid sGakCimliRbiong a stroke

i ndicator froma neasure of airflow o]'a patient, said airflow neasured
during the delivery of a pressure of breathabl e gas above 20 at nospheri c,

sai d stroke indicator representing,infornat.i t NIV ARY
condi ti on. 55% The lﬁlﬁ(ﬁ nﬁméf}?% %‘1?%14 Vil m‘e?ae"f1 ﬁ%ﬁ?@ﬂlﬁsﬁ{ﬁgaiﬁnd\l cat}o}ﬂgl S

cal cul ated as sgjd Aot foQRicthirg afkepataait pesurs fnegratucdolivatd apnea. 25
56. The nedi um of claimb55 wherein said _stroke indicator is ca%ﬁqlgted as a
function of aPHBYEHTAEECHcEINGIdSCRPAiRGI4iq Bl pEroasHe aressye Witha ssefidurn ~
f claimb56,wherein:.said st l.odi LarddSio Qb WAGLA 90 2 Ofi akho 30 of
sai d occu??en gﬁg ﬂ%@h%?%%[gﬁﬁggggﬁﬁaégfrdggéﬁrﬁgnce o?gggléﬁobstructive
apnea.

6l.  The medium ol claim 60 wherein said first and second percentile pressures are

95th percentile pressurcs.

15 62,  The medium of ¢laim 59 or 6] wherein said strokc indicator indicates a degree

of neuro-recovery of the patient.

63, 'The medivum of claim 57 wherein said stroke indicator indicates a type of
stroke that the patieni has suffered.

20
64, The medium of claim 54 with [urlber instructions for recording said swoke

imdicator in a databasc of stroke indicators for multiple patients.

a5, The medium of claim 54 with further instructions for identilying subsequent

25 treatment based upon said stroke indicator,
66, The medium of claim 65 whetein said treatment is a form of CPAP therapy.

67, The mediwm of claim 65 wherein sald treatment 1% a change in drug therapy.
30
o8, The medium of claim 54 with [urther instructions for cvaluating changes in

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




9 JUNE 2005 22 58. The nedium of claim57 further conprising the step of
recordi ng said stroke indicator over tinme. 59. the nmediumof claimb58
further conprising the step of analyzing said stroke 5 indicator over tine
to determine a change in said stroke indicator. 60. The medi um of claimb54
wherein said determ ning step includes analyzing said alrflom1t D9§E§ m ne
a first percentile pressure frompressure delivered to a patl

current session and conparing said first centile pressure with a second

10 ercentlle ressyre from e del.ivered to.said patient in a prior
sessi on, e nedicunr iRl SImas wreriasHd daEchosdoT gwiu@@éawé stroke

percenti | e prq&ﬁeﬁts;s t8feSaiddebRle RRAGER A b QaRbSS he medi um of
claim59 or 61 vvhere? nesgll st?okg' | nél cat or %ﬁjgrpggenééﬁgﬁ%‘g?rﬁee of

neuro-recovery of the patient. 63. The medi um of claim57 wherein said
atient .has, suffered.

stroke indi catgr indicates f . strok at, the

20 64. The nedi'um of" ﬁ‘ﬁﬁﬁ%’i %P[Pﬁg ‘ﬂﬁ%‘éﬁﬂlﬁﬁg&iﬂ&’ﬁ%ﬁ? ¥l ng sai d
stroke i ndi cafu@ibet Bf @cclat@basecafrabipmie i ndicators for nultiple patients.
65. The nmediumof claim54 with further instructions for identifying

subsequent 25 treatnent based upon said stroke indicator. 66. The medi um

of claim65 whgrei ﬁ\j\}%%éﬁlﬁrﬁ%?kgﬁﬁt?ﬂx e?m Qﬁlt@bﬁﬂk% ol & aglouéancf eraThe

medi um of cl ai m 65 erel n sai I's"a ¢ ange I n py 30
68. The nedlunmﬂﬂmthbmmmﬁﬁnwmbhoﬁﬂﬁ&fﬁﬂmmmalruct|ons for eval uating changes
in said stroke indicator to assess the efficacy of an adm ni stered drug. 9
JUNE 2005 23 69. The nedium of claim66 wherein said instructions for

eval uati nggsai®d, st M@kGnedium of claim 71 wherein said stroke indicator is a function of a ratio
of a number of occurrences of central apnes and a number of oceurrences of

obstructive apnca.

73 A method for cvaluating the condition of a patient aller stroke comprising the
13 sieps ol
during a first period delivering breathable gas at a pressure above atmospheric
i the patient;
determining a first index as a function of the total number of hypopmeas and
apneas expericnced by ihe patient during said tiest period,;
20 comparing sald first index 1o a threshold valuc and if said first index exceeds

sald threshold value then selecting between forms of CPAP treatment.

74, The method of ciaim 73 further comprising ihe step of querving for sleep
history information about a patient, wherein said delivering breathable gas is based

25 upon information from said guerying.

75 The method of claim 73 further comprising the step of delermining a second
index a5 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.

30

76. The method of claim 73 wheretn said threshold value 15 about 20.




I ndicator store said stroke indicator in a database of patient.

I nformation. 70. The nedi um of claim 67 wherein said stroke indicator is a
function of a 5 nunber of occurrences of central apnca. 71. The nedi um of
claim70 wherein said stroke indicator is a function of a nunber of
occurrences of obstructive apnea. 10 72. The nedi um of clain17%

said stroke indicator is a function of a ratio of a nunber of “Ooccurreénces
of central apnea and a nunber of occurrences of obstructive apnca. 73. A

met hod for evaluating the copditi of a patient a strok rising
the 15 Steps G- dltmghat ol sian fepemtuBi HEms AGCBREATHAM G gRardia
pressure abovg.afgpepheric to the patient; determning a first index as a

function or the total nunmber of hypepneas and apneas experienced by the
patient during said first peri od; 20 conparing said first index to a

el coting botvigen DR EY el 7L BREARECER B G RIS e RdS "

further cospriigddxdintietesh &y ofcuiieety/dbM@nir@rapaéwep history information
about a patient, wherein said delivering breathable gas is based 25 upon
informati on fromsaid querying. 75. The nethod of claim 73 further

conprising theygste f 11 : s . : ! t he nunber
n Cc entral agﬁéaspg% ?ﬁ%f%ﬂﬁggfg%?ngﬁgtr ]?ﬁﬁgﬁgsﬁgggHﬁ@&g@?f%nced by

sai d patient duimbmecsainteddesisquentdodith wastrebpreaiddd s dp pafiergel ecti ng

bet ween fornms of CPAP treatnment is a function of said second i ndex. 30 76.
"the nethod of claim75 wherein said threshold value is about 20. 9 JUNE

] % . i . I . ﬂf i v e .0 I :
ggg5bi _24| ggel H@CgAg%b%amm&f AbMIdRinNBE it oF of QEieE: Her GRAR doRfidbg. CPAP

a mask;
a blower to supply breathable gas at a pressure above atmosphcric to said

mask;
a [low sensor 1o generate 1 flow signal indicative of the patient’s airtlow; and

15 a compuler to process said Hlow signal and control said blower wherein said
computer is programmed with nstructions for:
during a first period delivering breathable gas at a pressure above atmospheric
to the patient;
determining a (st index as a function of the total number of hypopneas and
20 apneas experienced by the patient during said first period;
camparing said first index to a threshold value and if said first index exceads

said threshold value then selecting between fomms of CRAP treatment.

81. The apparatus of claim 80 further comprising the step of querying for sleep
25 history informaiion about a patient, wherein said delivering breathable gas is bascd

upon information from said querying.

82, The apparatus of claim 80 further comprising the step of determining a second

index s & ratio of the number of central apneas and the number of obstructive apneas



78. The nmethod ofclaim77 wherein said CPAP is sel ected when said second 5
i ndex indicates a | ow occurrence of central apnea. 79. The nethod of claim
73 further conprising the step of identifying a reinbursenent code
associated with treatment provided to the patient. 10 80. An apparatus for
eval uating the condition of a patient after stroke conprising: _a nmask; a
bl ower to supply breathable gas at a presggre above at nospheri & JUHESHI04

mask; a flow sensor to generate a flow signal indicative of the patient's
w signal and control said

airflow and 18 r.1:0. process .said fl 1

bl ower wher ei ?\X]F%gi d&g(rg}oa%ﬁtpé#lgms{{uﬁlpgé?lﬂﬁi@d’cﬂﬂ yivhegeip suigtsteprd stleetingdur i ng a
first period bghisefingobCEAPhaale@@s, ﬁﬁlcﬁmpéies%ﬁfgeguﬂfﬂkﬂ% at nospheric to

the patient; determning a First index as a function o € total nunber of

hypopneas and 20 apneas experienced by the patient during said first
period; conpgi.ng I Lk St gl tg a.threshold value and if said first
i ndex exceeds sai%ﬁ%ﬁé@ﬁ%ﬁé‘(}vg‘ﬁ@g ki cé‘ﬁ%@ﬁé@??@ﬁ@ﬁ%eﬁ“ﬂ@% of CPAP
treatment 5 $1. The apparatus of claim80 further conprising the step of
querying for sl eep. 825 hi story information about a patient, wherein said
del i vering breat habl’dPHHeMs STl 83 wisenin paifl ot af 67 AR ovmpriied” RINR Ed NQ.
82. The appanaldsg! gf:elpai m 80 further conprising the step of determning a

second index as a ratio of the nunber of central apneas and the nunber of
obstructive apneas 9 JUNE 2005 25 experienced by said patient during said

first periodgswhergi I -ep. of,,sel ecting between forns of CPAP
treatment is a func'teiggﬁﬁg 3?2?‘5‘“%5@8‘?9&@% CPgd is yelecteghphemsaid sabnd| ai m 82
wher ei n $Qi dindexdsdicdies ¥ RivgecuGe MRUFccmBil apes84- the apparatus of claim 83
wherein said fornms of CPAP conprise CPAP and

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

reimbursement code associated with treatment provided to the patjent.

15 87.  Anapparatys for evalualing the condition of a patient afler stroke comprising:

a means for supplying breathable gas at a pressure above atmospheric to 2
patient;

a flow sensor means to generate a flow signal indjcative of the patient’s
airflow; and

20 4 computer means to process said flow signal and contrel said blower wherein
said computer is programuned with instrietions for:
during a first period delivering breathable pas at g pressure above almospheric
Lo the patient;
determining a first index as a function of the tolal number of iypopneas and -
25  apneas experienced by the patient during said first period;
comparing said first index to a threshold valne and if suid first index exceeds

said threshold value then selecting belween forms of CPAP trealment,

88.  The apparatus of claim 87 further comprising the step of querying for sleep

30 history information about a patient, wherein said delivering breathable 2as 15 based

upon information from said querying,




...

hi -1 evel CPAP. 85, The apparatus of claim 84 wherein said CPAP is sel ected
when said second 10 index indicates a | ow occurrence of central apnea. 86.
the apparatus of claim80 with further instructions for identifying a

rei nbursenent code associated with treatnent provided to the patient. 15
87. An apparatus for evaluating the condition of a patient after stroke
conprising: a neans for supplying breathable gas at a pressuremape 05

at nospheric to a patient; a flow sensor ans to generate a fl ow signal

i ndi cative of89t he Thatapgdhs TR . ,and 20 a conputer means to process
sai d 11 ow signal and Eﬁm 8 of Sl B F CHRBH BRI theSaip FURRRMIGN: § Second

pr ogr amed X iha fFtcel tha subibse ofdekithag A &q%éat&peri od delivering

br eat habl e g8neibn rve,ss%gﬁe, above at m)sgrll"lem ¢ l’fﬂji’@rgfat?hsé‘nctiwfqﬁ]afsm ni ng
a first index as a Tuncti'gitgnt ql’ffi’élgtsartidlrstrp‘bmbg_r“.ﬂ;migﬁgﬂ%ceasf d . 25 apneas
experi enced W“@hefmbhEGPAMHaﬂgeﬁ?g d.first period; “conpart g CEurE fir st
index toga threshold value and I sai o 11t ol sirbsecentindels  sai d t hreshol d
val ue then sel ecting between forns of CPAP treatnent. 88. The apparatus of

cl ai m 87 furddher t he ep of querying for sleep 30 history
i nformation about a gg?ﬁelﬁ?],fc\%qﬁﬁéi‘fh%ﬂéiﬂd@tmﬂﬁm ﬂgué)fs%%{%??j e gas is
8

based upon information fromsaid querying. 9 JU L 2005 9 The
appar at us ofg;cl ai.[ng87 further conprising the step of determ ning a second
index as a ratio of “PHE HERbeRnA0 sliteimdai fRRRASF RPN he nunber

of ' obst ruct bikvappegs experienced by said patient” duriWF Eaid ¥R amk

peri od. %/nerei n said step of selecting between forns of CPAP treatnent is
a funct} n of said second index, 5 90. The apparatus of claim 89 wherein

said threshgid vﬁlue I s about 20.
. ] ﬂppar&tus {}I C]dlm 91 ‘Iﬁ-’h{_—:reiﬂ ‘:aﬁld CF..:"JE.P 15 f\eJ:E

cted when said sec
| o ond
index indicates a low occurrence of central apnea

g3, ] . . .
The apparatus of claim 87 with further instructions for ident; fving a

15 reimbursement code assoeiuted with treatment provided 1o the palient

94, . . . .
A medium for storing instructions fot usc by an electronie pracessor for

controlling the evaluation of the condition of a patient alter siroke, said insiructions

for controlling the execution of the steps ol

2{1 determining a first index as 1 function of lhe total number of hypopneas and

apmcas expericnced by a patient from a [ipst peried of delivered breathable Eas ata
pressure above atmospheric:

comparing said first index to a threshold value and 1f safd first index exceeds
Sﬂl.d threshold valuc then seleeting between forms of CPAP treatment

25

95, The medium of claim 94 further comprising

history information about

the step of querying for sleep
a patient, wherein said delivering breathablc gas is based
upon infvrmation from said querying.

30 96, The medium of claim 94 further comprising the step of determining a second

Index as a ratio of the number of coniral apneas and the number of obsirucijve apreas




91. The apparatus o f claim90 wherein said forns of CPAP conprise CPAP and
bi -1 evel CPAP. 10 92. The apparatus of claim9l1l wherein said CPAP is

sel ected wi zen said second index indicates a | ow occurrence of central
apnea. 93 The apparatus of claim87 with further instructions for
identifying a 15 reinbursenent code associated with treatnment opt Qi sieigs t o
the patient. 94. A nmediumfor 'stori rig instructions for use by an

el ectronic processor for controlling the<evaluation ol'the condition of a
patient after stroke, said instructions .for controlling. the execution of
the steps of, eBpereret by HilhgetFnt AVIRE RHHES! BTR. PUREE] B e ofE %‘(%gl

number of My PRRREAR (A o ANCA R SHRAT is STRRTRLrAaiBbATIndom a fir st

period of delivere habl'e gas at a pressure above atnospheric;
conparing said first index to a threshold value and if said first index

exceeds said threshold yalu hen.segl ecting.b n. for. f AP
treatnent. 25 795. ﬁgﬁlﬁ%‘i‘qlﬁgctﬂr&ggi ’ efﬂn?ﬂgyﬁgéh%ﬁ%%ﬁo%{gﬁa&t%ﬁogpst ep of
querying fgr sleep history information about a patient, wherein said
delivering breathable gas is based_ upon information from said ﬁgﬁn"gg 30
96. The nedi ufBof clhwimediymiogclaiad7odipin suid fommer TRl spmprbtes Pﬂ% 5
second index .as, g,PraF;io oi the nunber of central apneas and the nunber of
obstructive agheaste"TUNE 2005 27 experienced by said patient during said
first period, wherein said step of selecting between forns of CPAP

treatnment is a function of said, second Lndeg. o7 nThﬁ qu[unyah cl ai,m 96
wherein sai d ¥ eshBreansditgeticlimyguhespn sai Cd)sé.‘l}*f’ﬁé Chisd M sr1dSrennth o7
wherein sajyd figs 08, QfcaltPATG QPRIRE FRARANDL - 1 evel CPAP.

100.  The medium of claim 94 with further instructions for 1dentifving a

reimbursement code associaled with treatment provided to the patient.

15 101, A mcthod of deriving a stroke indicator of a patient aller stroke comprising the
steps of:
determining the number of central and obstructive apneas which the patient
has during a (irst time period;
calcnlating a stroke indicator index from a comparison of the number of
20 central and obstructive apneas which the paticnt has during the fitst ime period, said

stroke indicator represenling information about the patient’s rehabilitation from stroke.

102, Apparatus for deriving a stroke indicator of a patient after stroke comprising,
an airflow sensor means for measaring respiratory airllow of a paticnt;
25 an effort sensor means for measuring the respiratory elTort of the patient;
a computer means programmed (a) to monitor the air(low and effort sensor
means, {bY 1o determine a number of central and ohstructive apncas which the patient
has during a first time period, and (¢) o calculate a stroke indicator index from a
comparison of (he number of contral and obstructive apneas which the patient has
30 during the first time period, said stroke indicator index representing information about

the patient’s recovery from stroke,




99. The nedi um of claim 98 wherein said CPAP is sel ected when said second
10 index indicates a | ow occurrence of central apnea. 100. The nedi um of
claim94 with further instructions for identifying a reinbursenent code
associated with treatnent provided to the patient. 15 101. A nethod of
deriving a stroke indicator of a patient after stroke conprisi rgg]trﬁﬁmat;eps
of : determ ning the nunber of central and structive apneas Wm‘clh he
patient has during a Grst tine period; calculating a stroke indicator
index froma c ar , so : f.20 central. and.obstructive .apneas
whi ch the pati fe‘ﬂ%’) h%gﬁngﬁt% F%J&t%ﬁgfﬁ i?’irtng‘f f“ﬁig”dgﬂgru&é% . n%lgiag“r %%Ork gl‘(émpﬁﬁpg'at or
representing infornaflpencadot gdnb@iPaidspiitos sigh@bf 4 pitahi;on from stroke.
102. Apparatus for deriving a stroke indicator of a patient after stroke
conmprising: an ai rf4 GHPERARGRNAEReraby amalien sighy of dhapatignory airfl ow of a
patient; 25 an eff@éémﬁﬁﬂsﬁﬁgmtg%tgﬂgﬂi)%‘érﬂuﬂ%& F‘Pcernﬁ'?ﬁdx{dac}bg{r‘\iclﬁle-rb” of
the patient; a conputer neans programred (a) to nonitor e alrflow and

ef fort sendor ammezamshiclt e nagentetae dntinga &ra lintzeperiodl fioendsialroanshidRspiratety ve
apncas whi ch tshe gltl'en fh s. d rigg a .first tige_ eriod, ar}_d c) to

cal culate a stPEREMNEHCETT SiRAdSRIFe GHFYRE ATHEKT INEHRE WIXIRM dunber  of
central and Obﬁiﬂ(jﬂﬁhﬁw&i’tﬁ@ﬁ@ﬁﬁeﬂ/&fﬂc@ﬂraﬂ%dBﬁéth%ﬂﬁrc AdRadQ rﬂl@ﬁaﬂcﬂ?h%ﬂ rst
time period, said stroke indicator index representing information about

the patient's dusagils (st iowmpstindlesid srofeiEi@oo3nd@8eloEnliAg prfpabarmnfabrut
deriving a str Lt 0d] of a . patient after stroke conprising: a flow
sensor to genelﬁé;ﬁ‘giézglg$ %}géﬁréﬁ%ﬂl‘c‘t&%&hal of a patient; a respiratory band to
generate dfi effort signal of the patient; a conputer programed to

determ ne a nurgﬁer of central and obstructive 5 apneas which the patient
has during a fi¥st 4 nipdiyeforsirmednstastians iooryesta ah eleciminkeprorepsorsiognal  and

corpar i son of ‘PHoCUARmS RriAUGHA R ThIBER, vl SR Mo 2 St
patient has  exgcution of the steps of:
caleulating a siroke indicator index from a comparison of a number of central
15 and obstructive apneas determined from data representing respiratory ait(low and
patient effort [rom a first time period, said stroke indicator index representing

information about the patient's recovery from stroke.

105, An apparatus for evaluating the condition of a patient after stroke coniprising:

20 a mask;

a blower 1o supply breathable gas at a pressure above atmospheric to said

mask;

25 A pressure sensor to yenerate a pressure signal indicative of ihe pressure

delivercd 10 the patient; and

4 computer 1o process said pressure signal and coniro! said blower wherein
said computer is programmed with instructions for:
30

controlling said blower to deliver breathable gas at a pressure above

almospheric to g patient: and




during the first tinme period, said stroke indicator index representing

I nformati on about the patient's recovery fromstroke. 10 104. A nmedium for
storing instructions for use by an el ectronic processor for controlling

t he derivation of a stroke indicator, said instructions for controlling t he
execution of the steps of calculating a stroke indicator index §

conpari son of a nunber of central 15 and @structlve apneas detern1n g
fromdata representing respiratory alrfIOM/and patient effort froma first

time period, said s ndi [ ex..hepresentin i nf or mat . on about
the patient’ s recovi AL ER Bab B bl SRUBSERL et BB LAY e
condi tion of emmmuueqmnahtenn$hbmke conprising: 20 a mask; a blower to

supply breath able gas at a pressure above atnospheric to said mask; 25 a
pressure sensor to generate a pressure signal indicative of the pressure

delivered to the pabhaBhy sfNSsfukREP K ShichlRE %&é&nm&&%ca&?é@mﬂ.{o;asi gnal

and control said blower wherein sald conputer 1s progranmned
i nstructiorks fdatemgautvomtadirki pegeestledridsomdron predaire eivensdoatayaitcst igas at a

pressure above her i at i and JUNE 2005 9 calculating a
st r oke |nd|catlvnnggﬁgugf?%ﬂgmpﬁﬂﬁ?ﬁﬁ’“mﬁ§$Vé§5ﬁFﬁﬁ§“ﬁHFB 3 HROGbout t he

patient's condidridfile Spf»hﬂhﬁ! dergaligkd Msh HGLEQRElTRE RAaRUMRLhNY S@lH Stroke
i ndi cat or control determnation of "a first percentile pressure from

pressure dellwﬁﬂéﬁlto a patient in a current session and a conparison
ol "said first percentile pressure with a second percentile pressure
determ ned frompressure delivered to said patient in a prior

10 106, The apparaius of claim 105 wherein said first and second percentile

pressures are 85th pereentile pressures,

107, The apparatus of claim 105 with further instructions for recording said

stroke ndicator in a database of stroke indicators for multiple patients,
15

108.  The apparatus of claim 105 with further instructions for identifying

subsequent treatiment bascd upen said stroke indicator.

109, The apparatus of claim 108 wherein said treaiment is a form o CPAP
20 therapy.

110, The apparatus of claim 108 wherein said trealment is a change in drug

therapy.
23 111. Anapparatus for evaluating the condition of a patient after stroke
COMpPriSmg:
1 mask;
30 a blower 0 supply breathable gas al u pressure above atmospheric to said

mask;



session. 10 106. The apparatus of claim 105 ,wherein said first and second

percentile pressures are 95th percentile pressures. 107. The apparatus of

claim105 with further instructions for recording said stroke indicator in
a dat abase of stroke indicators for nmultiple patients. 15 108. The

apparatus oiclaim 105 with further instructions for identifyi Ngg 6;¢?sﬁﬁ'$ent
treat nent based upon said stroke indicator,,109. The apparatus of] I 108
wherein said treatnment is a form of CPAP %8 therapy. 1 1 0 . The apparatus

of claim 108 whereipsgal d,ih6 i . Ghange.in dr t herapy, 25 111.
An apparatus Cur eval uating rtﬁ%g%gén%ﬁllognﬁ%"%l gj%bbﬁpi"’%ﬂfglﬁﬁﬁ?ﬂ%taﬁgﬁ’a“d
conprising: a mask; 30 a blower to supply breathable gas at a pressure
above atnospheric to_said nmask: 9 JUNE 2005 30 a flow sensor to generate

a flow signal indi cAPTUESSEE 1Racassfaie fpwsighiar mdsrontghsrid hlowen edsrir said

process said fhoweshindsabnBibeCHH 40hed@he bl ower wherein said processor is
configured and adapted for: 5 controlling said blower to deliver breathable

gas at a pressure above atnospheric to a patient; and calculating a stroke
i ndi cator from said,flowSi LS i%’f’ troke i‘ngﬁi cator 10 representing
i nf or mati on about th“éll“%léy%”%é‘ {a‘a%mé%ﬁﬂi ﬁb?fot’%%’ﬂj §PSAh ATSSTWBRROYeNdi cator i s
a function of @ambatheticad a patiumirhml of occurrences of central apnea and a
nunber of occurrences of obstructive apnea.
calculating a stroke indicator from said flow signal, said stroke indicator
10 representing information about the patient's condition, wherein said stroke indicator is
a function of a ratio of a Bumber of occurrences of central apnea and a number of

occurrences of obstructive apnea.

112, An apparatus for evaluating (the condition of a patient after stroke

IS5  comiprising:

4 means for supplying breathable gas a1 a pressure above atmospheric to a
paticni;
A Pressure sensor means 1o generate a pressure signal indicative of the pressure

20 delivered to (Re patient; and

4 processing means to process said pressure signal and conirol said blower

wherein said processor is programuned with instructions for:

25 conitrolling said blower to deliver breathable gas at a pressure above

atmosphenic to a patient; and

caleutating a stroke indicator, said stroke indicator representing information
about the patient's condition,
30
wherein said instructions for caleulating said stroke indicator control a

determination of a first percentile pressure from pressure delivered (o a patient ina



112. An apparatus for evaluating the condition of a patient after stroke

15 conprising: a nmeans for supplying breathable gas at a pressure above
atnmospheric to a patient; a pressure sensor nmeans to generate a pressure
signal indicative of the pressure 20 delivered to the patient; and a
processing nmeans to process said pressure signal and control saj gnEo
wherein said processor is programred wWith gpstructions for: 25 ‘controlling
said blower to deliver breathable gas at a pressure above atnospheric to a
patient; and | . e ndi L. I.d.stroke indicator
representing ic;('%}]‘n%ﬁr%%g%a@da%%ﬁlggﬁhgﬂgggﬁﬁ%%{ﬂg% %Snéll?’ﬁ’f%ﬁfﬁeé‘ﬁ V\%%F' %i‘dn said

i nstructions fmrcapaleurisuiiendstamiskdsiom lpeesiurdideltosd LAY Rkica indgiRsm nat i on
of a first percentile pressure frompressure delivered to a patient in a 9
TUT E 2005 31%E¥*ent session and a conparison of said first percentile
pressure with a second percentile pressure determ ned from pressure
delivered to said patient in a pri or session. 5 11 :. '1 he apparatus of
claim 112 vherei n sHidd flhstppantssdctind 1génvdendn bad fipt asd wiead aeecRith
percentile pressures. The %)Ear atus of claim 112 with further

i nstructions fOF recor %p‘%?r&‘ FF9%e i ndi cator in a database of'stroke
indicators for nmultiple patients. 10 115. Thé apparatus of claim 112 with
further instructions for_identifying subsequent treatment based upon said
stroke indicator. 116: THe apppateodsiagn 18P af th futtbenihsnetinns i decordipg sdt | s

a formof CPARy.i5 intd%[tﬁ"@X a database of stroke indicators for multiple patients.

10
115, The apparaius of claim 112 with further insiructions for identilying
subsequent treatment based upon sald stroke indicalor,
116,  The apparalus of claim 115 wherein said treatment i & form of CPAP
13 therapy,

117 The apparalus of claim 115 whercin said treatment is a change in drug
therapy.
118.  The apparatus of claim 112 with further instructions lor evaluating

20 changes in said stroke indicator 10 assess the efficacy of an adniinistered drug.

119.  The apparatus ol claim 118 wherein said instructions for evaluating

said stroke indicalor store said stroke indicator in a datzhase of patient information,

23 120.  An apparatus for evaluating ihe condition of a paticnt after stroke

comprising:

4 means for supplying breathable gas at a pressure above atmospheric to a
patient;
30

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

airflow; and




117. The apparatus of claim 115 wherein said treatnent is a change in drug
therap}. 118. The apparatus of claim 112 with further instructions f'or
evaluati ng 20 changes in said stroke indicator to assess the efficacy of
an adm ni stered drug. 119. The apparatus o('claim 118 wherein said
instructions |I'O C evaluating said stroke indicator store said. s okg

i ndi cator in a database of patient inforna%gon. 25 120. An apﬁh £399%r
eval uating the condition of a patient after” stroke conprising: a nmeans For
suppl yi ng br eat hablzgy : bove.at rosphetic to a patient; 30
a flow sensor neans t%éggﬁteerg(t}egglgﬁ #g\%ﬂgﬁ 53%‘ ﬂ?hﬂ%@f@@ﬁfwa& blpwer phercent ' s
airflow and §3@ENEMQGQBHDGQMaghﬁmnﬁgmeﬂamigﬁgﬁgnﬂg said flow signal and
controlling said bl ower wherein said neans for processing is configured
and adapted for: controlling said blower to deliver breathable gas at a
pressure above 5 aiMRARAELHE QR M= | culatin stroke
indicatordiron1said flomﬁ%Lgnal, sg?%ﬂt§$%ﬁgﬁﬁﬂag%5#5ﬂ“mﬁg F@?éﬁting

i nformati aBBsPReNEe tgamatiean andondi ti on. 10 wherein said stroke indicator
is a function of a ratio of a nunber of occurrences of central apnea and a
nunber of occurrences of obstructive apnea.

caleulating a stroke indicator from said flow si gmal, said stroke indicator

representing information about the pationt's condition.

10 wherein said stroke indicator {s a function of a ratio of a number of

occurrences of central apnea and a number of cccurrences of obstructive apnea.




