METHOD AND SYSTEM FOR MEASURI NG PARAMETERS OF AUTONOM C DYSFUNCTI ON
TESTS FIELD OF THE INVENTION  The invention relates to a nmethod for
nmeasuri ng paraneters of autonom c dysfunction 5 tests and a system
for perform ng sane. The nethod is particularly related to the
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t he pati ent perfor a nanoeuvre; ent
repeats |egiingedbveedand standing up (this may be perforrred by way of a
tilt-table); Wile the patient's hand is maintained in a sustained
handgri p;BACKGROUND TRITHE INMENpEHIN ent undert akes a set exercise
reginme; and 20 While the patient's hand is immersed in cold water.
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15 ¢ While the patient performs the Valsalva manosuvre;

e While the patient repeats lying down and standing up (this may be performed by
way of a filt-table);

e«  While the patient’s hand is maintained in a sustained handgrip;
e While the patient undertakes a set exercise regime; and.
20 o While the patient's hand is immersed in cold water.

Existing methods for obtaining blood pressure and heart rate readings during these

tests commonly sees the patient being monitored by two or more devices. For

example, blood pressure may be measured using a sphygmomanometer or other non-

invasive systems, while heart rate is almost universally monitored by way of an
25  electrocardiogram ("ECG”).



5 no integration between the nonitoring devices. A side effect of
this is that multiple machi nes, of varying accuracy, have been
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tests; summ ng the variant bl ood pressure values cal cul ated for each
aut onom ¢ dysfunction test; and summ ng the variant heart
rate val ues cal cul ated for each autonom c dysfunction 25 test. The
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person w t hout autonom c function having a simlar profile as the
patient, P?'F?@“%?ﬁ@fﬁ‘f"@”WFG@fWiﬂ“P? EﬂsfsleP"W'Sg‘gconstant The nor mal

bl ood pressure measurenent is a percentage change in blood pressure
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calculating variant blood pressure and heart rate values from the beat-to-beat
20 blood pressure measurements for each of the at least one autonomic dysfunction

fests;

summing the variant blood pressure values calculated for each autonomic

' dysfunction test; and

summing the variant heart rate values calculated for each autonomic dysfunction
25 test.

The step of calculating variant blood pressure and heart rate values from the beat-to-
beat blood pressure measurements preferably includes the sub step of calculating the

heart rate according to the formula:

hr = 60/d



where: NBP is the percentage change in bl ood pressure of the person
Wi t hout aut onom ¢ dysfunction nmeasured during the autonomc
dysfunction test; the person of a simlar profile as the patient
referenced fromthe external database for the test concerned; 5RBPref
is the blped. pressure response of the person w thout autonomc
dysfunction; the person of a simlar profile as the patient as

expected for Ijirhéathé%gr@ﬁfbﬁft‘ﬂX?faﬁ’é?ﬁtd ngn test being performed; AND
0

BBPref is the resting od pressure of the person w thout autonomc
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act ual pressure as rement is th enta
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= (RBP patient - BBPpatient)JBBPpatient 15 where: ABP is the actual

percent age change in bl ood pressure of the patient during the
aut onom ¢ dysfunction test concerned; RBPpatient is the bl ood

pressur e TheSRRAR Bl fregsuRRbhe® Abart Rite VABea HagNRMBIRYSSI Y BaLHIGRJ VAST
bei ng perf.or rred AND 20BBPpatient is the resting blood pressure

responser?fFrePFFéop?atl ent as expected for the autononic dysfunctl on
test being perforned. The normal heart rate neasurenent
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W t hout autonomnic d sf unction maasurgol1 during the autono
dysf uncti on tcénéqpang ﬁ’@feggﬁh%palaulgte eart rate measurement agamst a normal

heart rate measurement stored in a record representing a person without

autonomic dysfunction having a similar profile as the patient.

15 Ideally, the variant blood pressure measurement is the absolute value of the blood
pressure measurement taken from the patient minus the normal blood pressure
measurement stored in a record representing a person without autonomic dysfunction
having a similar profile as the patient, the absolute value multiplied by a constant.
Similarly, ideally, the variant heart rate is the absolute value of the heart rate

20 measurement taken from the patient minus the normal heart rate measurement stored
in a record representing a person without autonomic dysfunction having a similar profile
as the patient, the absolute value muliiplied by a constant.

The normal blood pressure measurement is a percentage change in blood pressure of
a person without autonomic dysfunction measured during an autonomic dysfunction test
25 preferably determined according to the formula:

where:



simlar profile as the patient as referenced fromthe external

dat abase for the test concerned, RH RrEf is the heart rate
response of the person w thout autonom c dysfunction; the person of a
simlar profile as the patient as expected for the autonomc
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pati ent neasu aut onom ¢ dysfunction test determ ned
according to the forrrul a. AHR = (RHRpatlent BHRptient)/, BH atj ent
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concerned; atient - ate r onse of the patient for
t he aut onom camﬁ@ﬁfwﬂ?*&@st %n%ﬁerfﬁ’é'?‘f’%r'@g AND BHRpatient is the
resting heart rate of the patient as expected for the autonom c
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val ues and/ or b heragar bfaatsuhi@aitraroﬂ@ta@, heSRABSECay akptdthsor iRe \sRicpbined
prlor to su tion, The at |ea t ope autonom c dysfunction test is at

| east1®%ne of PYBNEERN t§5 AT ‘t he pati ent performthe Val sal va
manoeuvre; havin he pati ent repeat edl¥ |y % down and st andi r}g udo
28havi ng TREAGHS Hae Werie TRASHIRIEE fe A0Y sRe{FFIRAh SPRIKR: B; Dloo

havi ng t hgedeatd 6MtheURient meas@es Qlurif) &id aERn6MIBI dRfundtish @st, preferably
determined according fo the formula:

ABP = (RBPpatient - BBPpaﬁent)/ BBPpatient
15 where:

ABP is the actual percentage change in blood pressure of the patient during the
autonomic dysfunction test concerned;

RBPpatient is the blood pressure response of the patient for the autonomic
dysfunction test being performed; AND

20 - BBPatient is the resting blood pressure response of the patient as expected for
the autonomic dysfunction fest being performed.

The normal heart rate measurement is the percentage change in heart rate of a person
without autonomic dysfunction measured during an autonomic dysfunction test,
preferably determined according to the formula:

25 NHR = (RHRref — BHRref)/BHRref
where:

NHR is the percentage change in heart rate of the person without autonomic
dysfunction measured during the autonomic dysfunction test; the person of a
5



having the patient's hand i mersed in cold water. Each test is
ideally performed for a predetermned length of tinme. In accordance
wth a second aspect of the invention there is a system for neasuring
parameters of autonom c dysfunction tests conprising: 5a beat-to-beat
bl ood pressur emmgg;srbﬁaé'aggq&&aﬁ@ﬁ@és RftferfbeR HOFERS bRBrmdNddtabadBesand b
beat -t o-beat bl ood pressure nonitoring device is operable to obtain
beat -t o- beat °HI6E¥dbr essure measurements from a patient during the

performance of each of at |east one autonomi c dysfunction test and
cal cul at e var Rt Isl tbe diepit safs ueepcanel oh Br persam widhoat eubo@sicidysiwnelias;
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aut onom c dysfunction tests, the ca ated variant bl ood pressure
and heart rat dysigctiestesbbsing eyfamad.ced to the processing unit where
the variant bl ood pressure values for each autonom c dysfunction test
i s summed andBHRer isdthe sertinideatt retet @ avperaers wishout wutaneania dysfungien; the

aut onom ¢ dystLigh 'd?ﬂatﬁﬁ{l)arahr%ﬂ%uggeﬂ:le deticht A€ CALEARE oM thE Autbbnfie!
aspect of the Invention, beihg a variant on the specond aspect of the
i nvention, théygunciorytesiagingperirmadasuri ng parameters of autononic
dysfunction tests conprising: a beat-to-beat blood pressure

noni t or i nthedesiiial dearh rate aqesueesst isgheartual pOcetirgeccheRae brheat wih ehe

bl oodpr esgihEmBRI LI m@]yaﬁ&&nﬁc ARSLABLE P RRIRInBdRRAb B ahe

bl ood pressure neasurenents froma patient during the perfornmance of
each of dPM@&st one autononic dysfunction test and communicate the
nmeasurenments to the processing unit, the processing unit thereafter
operabl e to cal cul ate variAlHt =6R55daﬁqntr“e§'§§nra®m)£wdRh®art rate val ues
fromthe beat-to-beat blood pressure neasurenents for 25 each of the
at | east @WEeaut onom ¢ dysfunction tests, the processing unit
thereafter also operable to sumthe variant bl ood pressure values for
each aut onomi AHERysfthacadiuah pesssntamedcange tindeatdrptene’ theapatienhineagdedes

cal cujated fop,&R0He Q%H&ﬂ@&s@}ﬁ&[]déﬂ?&iceﬂcérﬁ&f Preferably, the heart

rate Is calculated according'to t ormula: hr = 6dd
RHRpatient is the heart rate response of the patient for the autonomic dysfunction
test being performed; AND

BHRpatent is the resting heart rate of the patient as expected for the autonomic

dysfunction test being performed,

20  The variant blood pressure values and/or the variant heart rate response value may be
weighted prior to summation.

The at least one autonomic dysfunction test is at least one of the following:
having the patient perform the Valsalva manoeuvre;
having the patient repeatedly lying down and standing up;
25 having the patient's hand maintained in a éustained handgrip;

having the patient undertake a set exercise regime; and/or



where: hr is the heart rate of the patient; and d is the duration of
t he bl ood pressure waveformin seconds. 5 The calcul ated heart rate
may be adjusted to factor in the sanpling rate of the beat-tobeat
bl ood pressure nonitoring device. The bl ood pressure neasurenent

taken from t heapiag tRIPatibit's HaHE Fhin¥rse§ AR Retepgai Nst a normal bl ood
pressure neasurenent stored in a record representing a person w thout

aut onom CELYSENG fdeQly dadyi @Bﬁbrédla?e&mméménbﬁ@%mhhe patient in

determ ning the variant 10 pressure neasurenent. Simlarly, the
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rate measurenent stored 1n representing a p

aut onomi cPaigepigncefiavipnhend dygfuacintestacoppiidind:e as the patient in
determ ning the variant heart rate nmeasurenment. The variant bl ood
pressuf e neasuarteskivtbdasblopd pfegsuabIimpnitbiirgy devieej artde val ue of the bl ood
15 pressure neasurenent taken fromthe patient m nus the normal bl ood
pressure neasurgoessingugited in a record representing a person w thout
aut onom ¢ dysfunction - having a simlar profile as the patient, the

absol ut e widrdehdrbbitii@bbRbIdD FesRRS hRkoringNRv¥ald Sitrafe® bhthiat R at-fo-
t he absol uﬁtﬁﬁ val.ue of the heart rate neasur errentme{ aken fromth§b
t PadLPidpt
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aut onom CcAyfdted ek bAdh ARGRHIESHyHHPE tdshBre@uin@iz@M € dysfunction test;
the person of a simlar profile as the patient referenced fromthe

exter pal dalcahasced Wit 4 hfd 8sdct 6PIRESHVRAfoN, being a variant on the second aspect

of the invention, there is a system for measuring parameters of autonomic dysfunction
tests comprising:

a beat-to-beat blood pressure monitoring device; and
a processing unit,

20  where the beat-to-beat blood pressure monitoring device is operable to obtain beat-to-
beat blood pressure measurements from a patient during the performance of each of at
least one autonomic dysfunction test and communicate the measurements to the
processing unit, the processing unit thereafter operable to calculate variant blood
pressure and heart rate values from the beat-to-beat blood pressure measurements for

25 each of the at least one autonomic dysfunction tests, the processing unit thereafter also -
operable to sum the variant blood pressure values for each autonomic dysfunction test
and sum the variant heart rate values calculated for each autonomic dysfunction test.

Preferably, the heart rate is calculated according to the formula:



RBRef is the blood pressure response of the person w thout autonomc
dysfunction; the person of a simlar profile as the patient as
expected for the 5autonom ¢ dysfunction test being perfornmed; AND
BBRef is the resting blood pressure of the person w thout autonom c
dysfunction; the person of a simlap preofd | € as the patient as
expected for the autonom c dysfunction test being perforned.

Pref er abl y..4 he actual blood pressure neasurenent is the actual

per cent age change in 10 bl ood pressure of the patient nmeasured during

t he aut onom c f i.qn .det erm ned according to the fornula:
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pati ent asmpmiaére@a:meﬂa noomal heert eate enaealredentibasel iher record repe@;senﬁng a
concerne égoﬁ*ﬂ'ﬁﬁtﬁ% Sy _&ﬁ}nﬁ@adysfuh?ffoﬂ R%Hg@%in%fartﬁﬁﬁlﬁeéé%e W AU b
aut onomi ysfunctt on, e person of a sTmlar profile as the patient
as expecdegrnisingtthe vaianbhear retedpedauramedn t est bei ng perforned; AND
The variant blood pressure measurement is, preferably, the absolute value of the blood
15 pressure measurement taken from the patient minus the normal blood pressure
measurement stored in a record representing a person without autonomic dysfunction
- having a similar profile as the patient, the absolute value multiplied by a constant. The
variant heart rate is the absolute value of the heart rate measurement taken from the
patient minus the normal heart rate measurement stored in a record representing a
20 person without autonomic dysfunction having a similar profile as the patient, the
absolute value muliiplied by a constant.

Preferably, the normal blood pressure measurement is a percentage change in blood
pressure of a person without autonomic dysfunction measured during an autonomic
dysfunction test determined according to the formula:

25 NBP = (RBPe; — BBPres)/BBPres
where;
NBP is the percentagé change in blood pressure of the person without

autonomic dysfunction measured during the autonomic dysfunction test; the

8



BHRres is the resting heart rate of a person w thout autonomc
dysfunction; the 5S5person of a simlar profile as the patient as
expected for the autonom c dysfunction test being perforned.
Preferably, the actual heart rate measurenent is a percentage change
i n heart ratepgfsoh b aRthill ProfEas teGhidht reftBericlg mH PBUKHnal database
dysfunction test as determned according to 10 the formula: AHR =

( RHRpat i ent CB%“&F’J@I‘?P?WB‘HRpatl ent where: AHR is the actual

per cent age chan e in heart rate of the patient neasured during the
aut onomi ¢ dysRBRet ii®rihe eblpod cpressuree desppBRHRITathee persps  wieouh ealienamig e
response of t N f h d

per f ormed; AN%%‘W’S& fge &fésotn o éggmgfp}ﬁle ée{SZIEHéH %degpgé %§%e&%a??§%?
as expect ed féﬁfoﬂﬁ'@'céiyﬁ%‘ﬁ@ilﬁ‘de%%*ﬂaﬁé@rﬁﬁdté@P bei ng performed.  The
vari ant bl ood pressure val ues determ ned for each autonom c
dysfunction t 85Prniajhe2@shie hieidgprestiroettbe pessamuihogrmutcspmid dusfupctiahe
variant heart yabesyaldies stk epiRest iRl paRhh -84hB0agk Gorlie! sifsiidrae
test nmay be fore sulmati on. t one autonom c
dysfunction t é¥gunddiontest bejsg Perfemed. t he foI I ovm ng: having the patient
performthe Val sal va manoeuvre; having the patient repeatedly Iying
down and Befenafiindghe petuaSheog mgswrfemp@ﬁur@nentss Herativeh patcantagel changg in
sust aﬁé‘e%@@d‘%@éésgm %@vthﬁg diidfr RlabGBY a'unﬁ@r wedu%néﬁxtc %waﬁdu%ﬁ test,
regime; and/or havin e pati ents hand 1mersed in cold water. Eac
of the atdqt%”ﬁﬁﬁedcﬁﬁo'ﬁw&ﬁ&ﬁfér%functl on test is perfor rred for a

predeterm ned |l ength of tine. Preferably, the beat-to-beat bl ood
pressure nonitoring devi c e ABB = RBBpsintrvRBP st B Birekiont
where:

ABP is the actual percentage change in blood pressure of the patient during the
15 autonomic dysfunction test concerned;

RBPpatient is the blood pressure response of the patient for the autonomic
dysfunction test being performed; AND

.BBPgatent is the resting blood pressure response of the patient as expected for
the autonomic dysfunction test being performed.

20 Preferably, the normal heart rate measurement is the percentage change in heart rate
of a person without autonomic dysfunction measured during an autonomic dysfunction
test determined according fo the formula:

NHR = (RHR et — BHRe)/ BHR
where:

25 NHR is the percentage change in heart rate of the person without autonomic
dysfunction measured during the autonomic dysfunction test; the person of a
similar profile as the patient as referenced from the external database for the test
concerned;



5pressure nonitoring service. Comrunication of neasurenents between
t he beat-to-beat bl ood pressure nonitoring device and the processing
unit may be by way of wired or wireless neans. The record of the

person w t hout autonom c dysfunction having a simlar profile as the

patient pref 'y, i,nclude i nformti i 5 (0] ; .of
the foll ow ngﬁ%’%{? £ %qrgga_te éeﬁg?nsgeog ?hégg%ﬁétﬂﬁg&%taé%%ﬁéfﬁisﬁf %@gﬁl e;
ethnicity, arntegeeasn ¢tha shaitee preflh eatthepatieti gseexdastedciootkaasienaiich a
fourth aspect %tun%t%eﬁ ‘%%%ﬁ*ﬂieﬁ%%m%rﬁ“bs a conput er readabl e nedium

havi ng sof twaré 'store on that, when executed by an appropriate

processor, perforns,a nethod for nmeasurin r ters of ]

dysf unction f%gtfsf 'i%%ﬁ:&e&%"aq ﬂaarf&atq ﬁéafplefs g VQ@B@C UtS?OTlﬁedy?ﬁbgﬁﬁ Ir%%

BRI EF 5sDESCRI RErédd OF &l ldEniBRAWNES:sTHe ipatient asorexpediéd rfowttize autonomic

descri bed, by ﬁ’f eXA gfn‘l, with reference to the acconpanying
%\%ﬁ%\ﬁ_ont Iggae 0 n%ed..

drawi ngs, in ure is a flow chart of the nethod for
t he measurenent of paraneters of autonom c 20 dysfunction tests in
accordance to the first enbodi nent of the invention. Figure 2 is an
illustration of a series of beat-to-beat. bl ood pressure wayef or £
cycl es. ErgaiBlygthesaciial et rte Blegpirpup Ty IR & %ﬁ’gﬁ? 95" B%ﬁrﬁg% &rs
of aut ongsd Satidpchoatiedaurirghs auttiRicki ERREIhEVBERE MENSSraRed bEcording to
INVEI\{I(')I Oh[éezg Ir] accordance with a first enbodi mrent of the invention
t her e s " '§Y%Y"8m 10 for neasuring paraneters of autononic

dysfunction tests of a patigent conprj,si ng: non-invasive,
beat - t 0o- beat bl ood pressuﬁé’ﬁﬂ'ﬁﬁ%ﬁa‘i‘*%@ é&%)’?“&'@(%“ﬁ%d
where:

AHR is the actual percentageAchange in heart rate of the patient measured

during the autonomic dysfunction test concerned;

15 RHRpatient is the heart rate response of the patient for the autonomic dysfunction

test being performed; AND

BHRyatient is the resting heart rate of the patient as expected for the autonomic

dysfunction test being performed.

The variant blood pressure values determined for each autonomic dysfunction test may
20 be weighted before summation. Similarly, the variant heart rate values determined for
each autonomic dysfunction test may be weighted before summation.

The at least one autonomic dysfunction test is at least one of the following:
having the patient perform the Valsalva manoeuvre;
having the patient repeétedly lying down and standing up;
25 having the patient’s hand maintained in a sustained handgrip;

having the patient undertake a set exercise regime; and/or

10



an aut onom ¢ dysfunction anal ysis device 14 The non-invasive,

beat -t o-beat bl ood pressure nonitoring device 12 is ideally the BPron
devi ce avail abl e from Heatt hSTATS International Pte Ltd of Singapore.
The BProTm devi ce neasures teal time beat-to-beat arterial pul se wave

and |Is able t %@‘gﬁg{g@g ingatad iR oQI%‘%athj ood pressure

accurately. T omc unctl on anal ysis device 14, in this

enbodi ment, ! g‘%hes of 5 o%%@u?cﬁno%{‘g%?&\% b, GRRUS8s 1 fomepaaeétsmﬂée

conput er i h“data conmmunica

beat - t o- Hewth bi towel pressure nonitoring device 12 by way of a

Uni versal Serial Bus ("USI811) cable 20, 10 A hard drive of the
not ebook Rrefemﬂ;eﬁheIBeéta&bsatfﬁlw presaco noaitodriyed®due isuc hort-inadsjvewiieo
the software is XeC é it obtains data fromthe non-invasive,
beat - to- bDéS?SUBW%WOﬂ ssu[rcg nonitori ng device 12 and is able to

01 var o GHPEBIGROR A BRERWEMEB P R HE Eont o] BB BERHEr oo

dat abase des'xcalanemee;ﬁmedssdgtmbm.beHS&Nmyroéwtredioi Wirélbes mzdrexr nal 15
dat abase i ncl udes the expected bl ood pressure and heart rate profiles

1; or a” norrrmlecoraaﬁitr@%e@@gww @dtoﬁ@ﬁl@rcﬂisﬂﬂgctm mg]gae?émﬁlewproﬁla as the
etermnin er the pat 6 has_aut m c dysfunct.ion, .

conpar i so‘?ﬁ”%il ahly, dBeluge Vgrm By Hﬁlrest)eé)?sog ath?@%%@”% i ‘ﬁﬁfSVOW'”Q
profile, aﬂmbubst ey . sxe aabxﬁtuthet $eencs Analthagefien cttedoity, and abbhtetheysdnaen

10 wi ll bed in nore detail in the context of its
intendedr"g%é%‘g'fa)ﬁa%‘%%é A rredl cal personnel 22 such as a doctor or a

fo the pabinoseaenl s SR BSpethaf o RS W B0l bt
can be measdiuredhavitge snfbmarlenviamdvéﬁebécmomqb,r wsmr@eno’nedt by iang aplropriaie 12
| s al so &%&&e?erff&m%%%&ﬁ&&%?%a%@ ?émétgrs ? ﬁ‘ﬁ&ﬂkfuﬁ&foﬁ%&@'

22 then execu e software sto on t rlve

not al Feadieceiegde thfirstiaspedof thelinveRtion. t esti ng regl me to foI I ow,

Prior to commencenent of the autonom c dysfunction tests, the

non- i nvasBRIEFNEYERIPTHN OFeT o RRAYYINGS device 12 is cali brated to
capture bio-data about the patient 16. As such a calibration would be
known to THeeingentioorwil kol leel described yr way pf ewarhple aty, bétaGisensei toeliei n

nmore det aéém'lﬂﬁ’{*@gdd dta@fidl tih QRicho calibration, the resting

beat -t 0- beat pressure neasurenent of the patient 1619 obtai ned
(Step 110a|gur§qqg ath\Abc%gPt ot?ltr%olqe’chod for the measurement of parameters of autonomic
20 dysfunction tests in accordance to the first embodiment of the invention.

Figure 2 is an illustration of a series of beat-fo-beat blood pressure waveform cycles.

Figure 3 is a system setup for the measurement of parameters of autonomic
dysfunction tests.

PREFERRED EMBODIMENTS OF THE INVENTION

25 In accordance with a first embodiment of the invention there is a system 10 for

measuring parameters of autonomic dysfunction tests of a patient 16 comprising:
e a non-invasive, beat-to-beat blood pressure monitoring device 12; and

11



pressure neasurenents are taken by the non-invasive bl ood pressure
nonitoring device 12 fromat |east this point forward. The patient
16 is then subjected, to each test one after the other in the set of
aut onom ¢ dysfunction tests of the prior art while wearing the

non-i nvasi ve bl ood pressure 5nonitoring device 12 (Step 120). For the
sake of clarity, these tests are: having the patient performthe

Val sal va manoeuvre; having the patient repeatedly |ying down and
standi ng up; having the patients hand maintained in a sustained
handgri p; havinq t he patient undertake a set exercise

regi me; and 10 havidAguerRipasiuarien anaysiideY st sed in cold water. Al

t hroughout thjs testin egi ne, ., beat -t o-beat .bl.oo ressur.e da IS
bei ng accurmll} \i é‘B“'WaSEV%e L"r%"ﬁ’-’ l?eﬁlﬂlglg?‘{/greﬁ“ EOHWOB‘E’&% 0P ettt 'geraﬂ#h%
devi ce 12 an®@Pradt dydck draidolet font HeslthSTAdBoblemationpubterltdl of Hycape- t he
(ljJSB gabl e 2g.splw Yeviddl REATBek %alitﬁrle}] hRftoHeor QQH%WUﬁe Mfg@dnwwfmaime
at abase sQ r on.the of the not eboo
(d%[erenanejﬁ%-%angeﬁgbri?og 8feng§% %&Ha\’e

conputer T art’ rest’, the software executing
f“ {hte ”gt eb%ga&eﬁ_mﬁd &lsrudGioh BhieRLERLG, i?%«ém%_ | ﬁ'lﬁ-'ht. fiﬁsﬁﬁ%}@h o2 the
es o be perfornme r'i o [ofo) cene imlar he. sof. re
i ndi cates. t haPRaRREoTpYE {ahéfge F%&?E%ﬁmﬂ“%fﬁg'sé’bﬂﬁa‘%ﬁ%ﬁm%{‘é“&%‘| “Y"li‘\éﬁsae t he
exact time tmat-invheivet best-torheat ioofliprasaiie mppitoring devieia ey wapalePniese! | s
perforned forsepaimuedasen bapiegh, 20 | ength of time - typically between

twenty second and five mnutes as required by the standard protocols
of the count rayhdrd dilei of Mhet dudebbestoripgieb td hay gulwére reredied Tivesoe epecihed

conseq]yfencefs When Qﬁf&%&t is C?%Bdntehpff\/_oiatbiﬁé’ d£t§|fﬁ>§1€th§3:ﬁm£4w b@a}}ﬁﬁéaent :
may suffer from.autonom c, dysfun Nos. A€ - va
Manoeuvr e- Thb°°ﬁ<?Fer§%LfreBﬁ'§/'ts°f'>c(ﬁ %"'gﬁ"ga% gr}dé%%%%%o}%?gnm%@mgg ii ur cgigﬁases:

25 an | ni ti alPapmetass pe reduises. pRgswivarerdgus rebeEntR e F GRaPFFearnl s
conpensat i on gttasieenta tHer essbase isr 81 easas plabasecanBach needrdiim thef extemalli ac

out put phase. goldhaldifliGiel Shel ég%éojt&e% o PRsHAL bR R B pRARE Forlaahdmal”

t hr oughout "t he .f our phases e tes t | hdi-cat at
the patient s‘?ﬂ‘?'grsggr%ag%aﬁﬁ?r%!% '8(9%3955 e&n?ﬁF%‘%‘?"t‘“‘@“ﬁ"éﬁfﬁ gg%‘lgra g%éit‘é;nce
Bet ween St andiasguoamic Pysfnaiing. ¢oyiPatropydl ke rease With a'prapgl’ pagsog having a

di f f erence i nsithiie p@yeiviletechd poshoptrimssitsmgend dee. pat i ent bet ween
standi ng and |ying positions of greater than 30mHg and a resultant

i ncrease in hEwrsystent B will newthesteseribed indheratdetad in fhgt conigst ¢t iprded
suffers from agutdpem ¢ dysfunction. 5Sustai ned Handgrip-If a related
increase in heart rate and systolic blood pressure is evident, the
test is not iAdiedatipesotrieh2 subleapatioaaner 8 nfreregathes thedge-dnaynediood
dysf U|nCt ion. e SenitReQ dBice hi id e phrar 16 4tal BeaaE whbre aitk Eegsuse do
not elevate tg a, sustaine u tern,. t e
that the pati @(ﬁ?d s er"(%!ran&'g% .&ﬁtﬁeﬁag-:%gq%ﬂ%ﬁpg%%u%%o'nﬁ@shgaé\ﬁc\é

12 js also connected to the notebook computer 18. The medical personnel 22 then

25 executes the software stored on the hard drive (if not-already eperating) to contral the ©

testing regime to follow,

‘ Prior to commencement of the autonomic dysfunciion tests, the non-invasive blood

pressure monitoring device 12 is callbrated to capture bio-data about the patient 16.

As such a calibration would be known to the person skilled in the art, it will riot be

30  described in more detail here. In addition to calibration, the resting beat-to-beat blood
préssure measurement of the patient 16 Is obtained (Step 110). Beat-to-beat biood

12



10 Pl acement of Hand in Cold Water- If the test shows that the

pati ent does not show a sudden and sharp increase in both heart rate
and bl ood pressure which settles over tinme (heart rate settling
first), the test is indicative that the patient suffers from

aut onom ¢ e a n er
18 revi ewsrgt%{; resu eﬁ%t glllénfaagggg |ﬁ§ f:K!Slh an%veet tbrc?)J dc@%ﬁ%ﬁ?ﬁ“églﬁ%m at
det er m n|W'W@tfﬁﬁatt[%tﬂ"é%ﬁmﬁé@%@en conducted properly and are of
sufficient quality for analysis (Step 140). Such criteria include

i dent i fyi Pitg patipnistbriajhenaubjested) tb catfetestend after the atloer imthetset peaséonomic

criteria bfsRld VRIE of i@%ﬁsﬁgwh@%ﬁﬂg%& RACAONR! pogd tftedautdre

test sho e repeated riteria alnmed

det er d ni MENIRHEY H%\f*CGc'H?e( @Bizq}d@fﬂ"@eﬁ@k@@ﬁﬁla@v@@%ﬁt@%ﬁre}/ and is of
sufficient quality 20 for analysis can not be assessed by the

not ebook compbtdng 1H8.pakerd pedomythy Valrelvhamreesevrer e al so provided to
all ow the nedi cal personnel 22 to nanually indicate that a test

shoul d be repeaatifgthe patidrt rédttdd@syihg Sowrahd berdieg uperi a, the software
operates to direct the nedical personnel to performthe next test in

the testing,r agiiffihcFati&Rehehd rﬂafntélﬁé’d ihasdustafh HARGGH; t he criteri a,
25 the software operat es to performthe analysis as descri bed (Step

145) . Onoe 8l hoffe HIS-DNOPBIIAN bes.dgenBhtaiAgd 11 om t he

non-i nvasi ve b essure nonitorin evi the software

0 R ii‘e"%g{“% 6%? byl e
cycle as %‘m& Hgtﬂfi"‘gtgbs S?Q\Sﬂi E%HP?/’ iPRa &?Pﬁq@md \W%?‘?uf%edaag%rlgt PERY of

each bl ooatcpmelsisdrbey tb\amai-mvasmbbiemdmmemre inonitgringatesicb|1@ and relaysdrbacke

the hear tto;cﬁ% E%tgg%gm&nﬁ%}%—e@t b Qﬁhg'@ hglﬁ'%%vef PhigiMB™M ‘Bgltr al t’ﬂ%ﬂ

by the equ 7 hr &art rate and
dur ati on geredha dlbsod mee@s’ar@tab@ﬁ%faﬁlﬁnalm reeaiderion R kard tisive s aths

that g bl qaghRkesspier igeslings@nd a heart rate neasurenment is
available at any tinme during testing. Wth the bl ood pressure and

heart ratgs ¥gk H@éacq%éétn&ees%%afee&ec@t%eoﬁ RehiprdiBbe '&Sr‘ﬂﬁﬁi@r ?é%dﬁca%s 0

sof tware conpares t heart rat pressure profiles to those

stored i nthermedisel eersannel 32 dumtest foore aer&érm% ﬁ%ﬂw GORYNeNFEReat s$lm"{a%x
age rangemhasofiite mﬂiutaeés th\e/@&a&t&mﬂé $at Bk 16t B doﬂ'l’méiﬁ;é dsSPas1i0 exact

Fromthis_ conpari a .nu assess nt  of uncti,on
For ™ ho uss TREhe Joat i BB I B et oot st B AeBRI T Pb R mied
hr adt et lén@thletlmeAHRbrcallﬂB&%e@mbniﬁb@.ﬁdmﬁ%’td ﬁvbnhlh%s-asASEhlr@d HOD&o

where: NHR | ta han he person w t hout
aut onomni cSta Plr(? |O%Og¥h ao%gpﬁ; %\ﬂﬁchtﬂetes Sbe‘ Jge re %jrenced fromthe

ext er nal aet gx%ected consequences of each test, and how they relate to whether a patient may

suffer from autonomic dysfunction, are as follows:

The Valsalva Manoeuvre- The normal physiological response consists of four phases:
25 an initial pressure rise phase, a reduced venous return and compensation phase, a
pressure release phase and a return of cardiac output phase. If there is little or no
variation in heart rate throughout the four phases of the test, the test is indicative that

the patient suffers from autonomic dysfunction.
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for the test concerned; the fornmula for calculating the NHR value is
set out in 20nore detail below. AHR is the actual percentage change
in heart rate of the patient during the test concerned. The fornul a
for calculating the AHR value is set out in nore detail bel ow.

NBP is tig ggtreﬁeﬂaﬁﬁ&&@%%eh %t&l}d?ﬁéjPBé’ﬁéﬁ%hﬁ L%n@PQéiPéRn MHcRAY

aut onomi ¢ ysfunction o sim sex an as referenced form
t he ext edifgrensatinlibe systelic blhed tpe%asuz@oﬂfc@en@aifen’frh@tm@n rAlgngingognd lying

cal cul at i, Bgtu%&eo#\!ﬁgaﬁéﬁjtﬂéﬁ% rﬁﬁé Ia‘HHt !’e’% R SnH8dR! th l%%l’t@éﬁe Hes\BP

is the actual percenta ressure of the patient
during tI‘ﬂ,d'ctaéﬁ@ff@bﬁﬁ@@ﬁ%@wﬁﬁﬁ%f@‘@ﬁ%ﬂnamfcdfS@@P“&ﬂ ating the ABP val ue
s set out in nore detail bel ow I n each case the absolute _

di f f ebenSustainesHanddriv-tie reiatesiéecr@wn anart R angppstalitblezBPeEsaiiel s he

extent ol ¥RTLAI PRIk 2Bl PEl RBEUIHBAGER6H o FHenfl daRRLRM, of

the variation s considered essenti y I mmat eri al As menti oned

? g(rjvgach val-\'j!ljgg PSYAS @ﬁ%&%ﬁ%&%ﬁ@g@%%%@@%ﬁéﬁ Tﬂaea SR

(RHRpat | eeteBHRadeInerihy /BB, is pRiieativenthaBpe pqtmpr%ﬁets @Bm EUionpRIss
ABP = g Pahdigpt - BBPpatient)/BBPpatient Were RHRref is the heart
rate resp nse of a person of the sanme sex and age as 15 referenced

fr OméHP\,S P@%gre]en;eégﬁfof ﬁaéé‘?rfégldf L€y {i"%scgs’% é\?@fﬂé?ﬂre SERENTRRS HEEMBAta

aut o unctlo tests conduct ed.
For examshidderReRk siasp lrtm%asaxerb@ﬂséeﬂémt@rénfﬂ dlpodaesssie taicheditiearygr i p

test is Laleihdp Rie ts@ﬁllﬂ@ﬁx‘sﬁ“%@%@étt is” RBBaflRAH: e q&&%{bﬁgsﬁﬁé@s from

conduct of the tests. For Val sal va Manoeuvre test, RHRref is
t aken t o 2HEONPRYE dygivnstont he m ni mum

At the end of each test, the notebook computer 18 reviews the resulis obtained against

15  a set of criteria aimed at determining whether the test has been conducted properly and
are of sufficient quality for analysis (Step 140). Such criteria include identifying any
stray values. If the results do not meet these criteria the software indicates to the
medical personnel 22 that the test should be repeated (Step 135). Other criteria aimed
at determining whether the test has been conducted properly and is of sufficient quality

20 for analysis can not be assessed by the no‘ceboo‘k computer ;18. Accordingly,
mechanisms are also provided to allow the medical personnel 22 to manually indicate
that a test should be repeated.

If the results meet the criteria, the software operates to direct the medical personnel to
perform the next test in the testing regime. Of course, if the last test meets the criteria,
25  the software operates to perform the analysis as described (Step 145),

Once all of the information has been obtained from the non-invasive blood pressure

monitoring device 12, the software operates to determine the duration of each blood

pressure waveform (Step 150). In this embodiment, this is achieved by analysing the

data as a whole and determining the lowest point (L) in each waveform cycle as
30 illustrated graphically in Figure 2.
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20mexi mum and/ or the 1st derivate at different phases of the test.
The expected RHRs for the remaining tests would be known to the
person skilled in the art. BHRre is the resting heart rate of a
person of a simlar sex and age as referenced fromthe external

dat abase e oncern ' .S; ot art
rat o ros i hSRubEh SORER B8 messrs jraveralfl BRNRRY. 1515, ARaBR7E
25BHRpat |dsterming thetMeartratetdf tite hatiant af thiedingf thehweavsirinerias oltBPed by thehe
bl ood prgﬁﬁ%ﬁ&Tresponse of a person of a simlar sex and age as
reference romthe external database for the test concerned. The
measurement for RBPs varies for diﬁgggﬁgi aut onom ¢ dysfunction tests
conducted and is 16 known to a person illed in the art. For
exanpl e, RBPref for {he Exercise, [ t est. .and, sust ai ned handqri
et i Hheeh iy de e AR i i 5y SR TEopI SoiE prRletrPesioahlgem P
measur ed shgondyy t he conduct of the tests. Again, the expected RBPref
value for the remaining tests would be known to the person 5skilled
in the arthis BRI elahs thdie: bRSEY | J18sdk® 06hdME8sdIZERGArt athansalrediend is

simlar sex,and e .as referepced fromthe external database for the
t est concae"raﬂ%gcfa%\i‘ﬁ‘&‘?@ﬂf@{?g'ﬂ%e bl ood pressure response of the
patient for a simlar description above. 1OBBP$)ati ent is the resting

bl ood pr e¥¥ihe Bpod Reespe pad heartrervpligs dylitherhalestab!e i be EirRRossk
aut onpim cthd gefwdre ico@paiRa i md-Ll 1Sitd Snd bledd prepses pefiladSo e Stuned intthd

o e B DRSSl G SRR 0B

aut onom ooff angimilan sandStep 1603r Erars thisy covopa®ning/ hwpeiiest rasaessimenhiod

conditio . l. i , .
B R S e e G R R S
embodi ment deggli bedy, rl/ﬂ-"f’éf)! bAlyngt Ne follow ng nodifications and
i nprovenents nay “Be 'nade ‘W thout ‘departing fromthe scope of the

prese i nvention: _ l}g’ﬁt - heat bl ood pressure nonitoring device
12 ne&[j not b p%%‘ﬁ‘iﬂ’gg‘gi"v : M?P%" a non-invasive systemis preferable

for the cohm‘o_rt of the
where: .

NHR is the percentage change in heart rate of a person without autonomic

dysfunction of a similar sex and age as referenced from the external database

for the test concerned; the formula for calculating the NHR value is set out in
20 more detail below.

AHR is the actual percentage change in heart rate of the patient during the test
concerned. The formula for calculating the AHR value is set out in more detail
below.

NBP is the percentage change in blood pressure of a person without autonomic
25 dysfunction of a similar sex and age as referenced form the external database
for the test concerned. The formula for calculating the NBP value is set out in

more detail below; and
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20patient, the invention as described could just as easily be adapted
for use with an invasive beat-to-beat bl ood pressure nonitoring
device 12. The beat-to-beat bl ood pressure nonitoring device 12 nay
have separate processing circuits or software that allows for

calculation o he, heart, rate, as described abov Ln, thi i Lan,
Che beat - 0o theyt ROnD8RLY elifiiab® ERTE N i B8KTe bt Bofedt ublitt 87
t he heart r attestandcdread.- fThe beratuld o adiqulatisg theeAQRvaluEos tdek cbluinon@\i

dysfunction a&?%“ybseio%l device 14. This then alleviates the autonomc
dysfunction analysis ‘device 14 of the need to calculate the heart

rate itself. The beat-to-bheat Dbloqgd pressure noni i.n Vi

and aut oﬁb‘ﬁ’i’%‘ %ﬁ%%ﬁewﬁoﬁﬁ%{ﬁaﬁ%ﬁqgﬁb&eﬁ\ﬂo fﬂ‘”ﬁ%@i@é aP‘%f“E@r g& gc? 4‘1|%nt 0
a singl e ABEYiagé .the Ehienisof thaawmeatiomy isadfl wimdrp impdrancedi Tel dipstigonhtile 22
to override.th sessmnent n measur enents agai nst the set
criteri a_varf%m{\ﬁsl %%ﬁ‘gﬁrﬁg%s%rﬁéwﬁgﬁf%%fé"per sonnel can force the system
to repeat any.,test he q eces to repeat. |1 n.si i_ons
wher o t nésBERYOFSL ke 1t BbB A7 BeBBP RN 3P Al VBT et BTk
connect s fdr@athealgels@sdotioorsdysf uncti on anal ysi s device 14, the nethod
of connection can be by neans other than USB cable 20. For instance,
connecti on cawHRe (RER. £VBHRRY/BMR,:0f a Fire wire cable or serial
cable. Wrel ess connection between the beat-to-beat bl ood pressure

noni tigri ng deyire (RRRARG, -t BlRRAWLIBARLG.dysf unction anal ysis device 14
may be by way of infrared or wreless radi o. The autonom c
dysfunction aggbysrepdevese J@ppged not be a notebook conputer 18. It
can just as easily be a dedi cated device or deskt op conputer, or a
term nal attqg;gqﬁc_i(ﬁgp%ierggrggﬁpgigm);ﬁ%irnlt(. While it is preferable that
an analysis is perforned during all the full set of tests, it is
possi bl e\f)qca simlar to, be based on the results of one or nore of
the tests rather than the full test set. A start/stop button nay be
provi ded on f[ﬁﬁl{%gfeigtt?%%égﬁarﬁtebnle%ﬁ%\&rgﬁgtﬁe‘?sdﬁoﬁﬂ Iar i deviang 1@ & a
means of indicating e comencefrent an I ni shing of each test as

di redfed by tieerenseil fram the pxierebiatabaseTnetha éat FenegEIede ThHeateasyepeat

bl ood pressurg: FMR L OFriag fexe\sif@een%ua@%i@gzsmcwnf&ga eshduetetihe For
not ebook conput er 18 during testin | nstead, the noni nvasive

beat -t 0- beat BRI prilﬁfs‘JPret%ﬁﬁr@g? POes fiest apgd siigipingd,kendpdp Lg5k 1s
rrﬁansbf 0 [ st Ot@kélgtob&e]?mé rﬁéﬁt‘&ﬁﬂn{i&dﬂ@@w reEstS duﬂ’ﬂi@ﬁﬂt coRdstrod thentestscan
t hen e ransrerre or e Stora ans 0] e (0] A r
8 oor sunecetiaht Vbaiange Rt RIR SR kg Fe PRLSTROG g BFpHbR
yet @of ur t her makitemnard/arghar!Fategearerdt diffdnent phaseneithy tesintlinarrpedigd
moni tor the bpgad f{% tﬂé?&ﬁﬁniﬂ%&a@w&ﬁ{j beho Wi d #8 Ip%&%ntsﬁiﬁéd iR9nd &9 NE.

In this arrangentn measurenents relating to particular tests nay be

of the rest  nadreiCle yRlngbERF off PSMORBPLLREPRS! AE A0 do Aokt ©

from the external database for the test concerned.
RHRyatient IS the heart rate response of the patient for a similar description above.
25 BHRpatent is the resting heart rate of the patient.

.RBPref is the blood pressure response of a person of a similar sex and age as

referenced from the external database for the test concerned. The measurement

for RBPys varies for different autonomic dysfunction tests conducted and is
16
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known to a person skilled in the art. For example, RBP,s for the Exercise
Regime test and sustained handgrip test is taken to be the maximum systolic
blood pressure values measured during the conduct of the tests.  Again, the
expected RBP value for the remaining tests would be known to the person
skilled in the art.

BBP: is the resting blood pressure of a person of a similar sex and age as
referenced from the external database for the test concerned.

RBP,atient is the blood pressure response of the patient for a similar description
above.

BBPpatient IS the resting blood pressure of the patient.

The final quantitative assessment of autonomic dysfunction parameters is then

expressed as the sum total of the hradist and bpadies; Values for each test (Step 170).

This value then may be graphed to show how the patient’s trend of autonomic function

and if there is any worsening/improvement in his condition (Step 180).

-It should be appreciated by the person skilled in the art that the above invention is not

limited to the embodiment described. In particular: the following modifications and

improvements may be made without departing from the scope of the present invention:

e The beat-to-beat blood pressure monitoring device 12 need not be non-
invasive. While a non-invasive system is preferable for the comfort of the
patient, the invention as described could just as easily be adapted for use
with an invasive beat-to-beat blood pressure monitoring device 12.

e The beat-to-beat blood pressure monitoﬁng device 12 may have separate
processing circuits or software that allows for calculation of the heart rate as
described above. In this situation, the beat-to-beat blood pressure monitoring
device 12 may provide the heart rate and beat-to-beat blood pressure data to 4
the autonomic dysfunction analysis device 14. This then alleviates the
autonomic dysfunction analysis device 14 of the need fo calculate the heart

rate itself.

o The beat-to-beat blood pressure monitoring device 12 and autonomic

dysfunction analysis device 14 may be integrated into a single device.

17



25 30 In addition to the heart rate and bl ood pressure response
to each test, the settling tinme or response tinme nmay be used to
provi de an indication on whether a patient is suffering from

aut onom ¢ dysfunction |deally, the non-i nvasi ve bl ood pressure

d
Ty be i mpl eméntd8 SRR dIECaTeR o e T dod ek 22, Pepididg e
s';] ored rel ati vetetseest.shen’almf Qh?rtf%t ghysiunerrn%r:;cg)mmmt Viss setleriede. 1 ths
the sanpling rate a
devi ce 12 may (HHCEr Y PRESY AR e g ¢ SRR BuPR Al o

to determ ne thesheaileemba@cm&smam tepeat e may be anended to factor in

the influence o el o SHIPL Y ek Gunoll Bicta! SULRLE oK RS @ds2nd

bpad nay be fur corrected to accoun 0- EX1 5 I'ng c I ons
that may infl uermwesxsalwmomaéwjeso e asjcmopice dysfurtation anelysis delvisevil, Ubs

to account for thenBALt Elind:fll Rntiet By onkenser AN secabd 5! koY

t he external database ma segregat ed accor

ethnicity with tlmﬁachmcﬁq&mmb@eshle@dr@/ way pfalaeﬁredemCerObaeriaé
of ethnicity inaddition to age and sex. Even further segregation of
records held in the external database can be made with reference to
any other rel avaifirclegsarernegiast bplavess the rest-trebaah dlppct oraspide papRiipHng

skilled in the %remceﬁbeanﬁaﬁé euton&hﬁrcﬁy&mnaﬁﬁr&fany@@@eaﬁgﬁafma@ws;swaw

be determ ned by averaging the rel evant bl ood pressure neasurenents
and heart rates ffraredsmirgless pdigon found in the external database.

The bl ood pressumng éﬁ&ﬂﬁﬁ@%y@ﬂ@hct&a@haweé Rjekies PN B8ed ot ibeddlt rfiEHTOR
dysfunction test for nor

bounded by upper®® %Htelro%r y |°F‘H"tJ§St ﬁeeagﬁgaegﬁgdergﬁ?gg?evgéﬂ%%Oﬁsfff’S}f)th
wei ghted accor didgptitertdne teinimal bttactedeo afcotpetet rettvogkt ovi di ng such
e 11 & e FRE ol R B L L R S0
observati on t hattestadi isapbsbis fafa sintilenoniebabed fobrtoe resnltenf gnestronereefi n
these tests when,d he; dLHEAREN it APt QLonounced.

o A start/stop bution may be provided on the beat-to-beat blood pressure

20 monitoring device 12 as a means of indicating the commencement and
finishing of each test as directed by the medical personnel 22,

s The non-invasive beat-to-beat blood pressure monitoring device 12 need not
be connected to the notebook computer 18 during testing. Instead, the non-
invasive beat-to-beat blood pressure monitoring device 12 may have storage

25 means for storing blood pressure measurements. These measurements can
“then be transferred form the storage means to the notebook computer 18
upon subsequent linkup following completion of the last test.

s In yet a further alternative arrangement, the system may continuously monitor
the blood pressure of the patient during the testing regime. In this

30 arrangement, measurements relating to particular tests may be d_etermined
by filtering out those measurements considered indicative of the rest
heartbeat of the patient.
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It should be further appreciated by the person skilled in the art
t hat the above nodifications and i nprovenents, where not nutually
excl usi ve, can be conbined to formyet further enbodi nents consi dered
wi thin the scope of the present invention. WE CLAIM 1, A nethod for

measuring para [0S tqnom ¢, dysfunction tests sl
steps of; b %dat[ogﬁoa' ﬁic}heﬁﬁ‘bré?t quobigéét# PQS’F"OWSJ esborgilgésrgor ggéhn%g{’ Qﬁe
measur enent s f r eaitlingptitté entredenmisadgindh endyples fusedreoqeodde eadhdicdtioat on

| east one aUtOnyﬁéﬁ’e‘jgﬁgﬁ%ﬁ}é%&i@%mg 8%@}2&#&1@?&%{4” rate, variant

bl ood pressure vari a eart e values e beat -t o- beat
bl ood pressure rdsiur wentrsinasive dtded opreshiee anoniedsy denise dat mstioned
dysfungtion tests; summ ng the variant bl ood pressure

it X X .
val ues cal cul at &t Ja]p%r} Oeg%ﬁﬁ%%t onom ¢ 10dysfunction test; and summi ng
the vari ant hearfther sifiwvavenlnosys beaimplanegrdet ;aboan esledtroaist droditi @ may be

dysfunction test : | L M ; - ep of
cal cul ati ng var i?ﬁ&%ﬁg@?ﬁﬂ%&&%&gﬁ%ht@gﬂiﬁaﬁfﬂyg@ﬁ&é%\r}%lié@?%\@% ﬁie
beat - t 0- beat bl dedherasglingeatESidasbeatiebeat blandl piekssre menitoring devee 62

calculating the ' f ; = :

15 the heart Tamear RN b, 1R Biile Hon P ekt g

bl ood1®r essur e WalgdipisAMgar, rate el de, amendad gt fager lcbsrinfiusges of 84

2, where the SUQaﬁmFER’Q; iafe. talculating the heart rate is adjusted to
In

factor in the sanp g rate of thebl ood pressure
‘ ¢ The calculated values hrad and bpad may be further corrected o account for

co-existing conditions that may influence such values. An example is to

A correct the values to account for the patient taking beta-blockers.

15 e Each record held by the external daiabase may be further segregated
according to ethnicity with the NHR and NBP values being correlated on the
basis of ethnicity in addition to age and sex. Even further segregation of _
records held in the external database caﬁ be made with reference io any
other relevant health profile as would be known to the person skilled in the

20 art.

e The RBPu, RHR.s, BBP and BHR.s values may be determined by
averaging. the relevant blood pressure measurements and heart rates of a
‘normal’ person found in the external database.

« The blood pressure response and heart rate response to an autonomic

25 dysfunction test for a ‘normal’ person may be a range of values bounded by
upper and lower limits.

o The hrad and bpad values may be weighted according to the significance of
the test providing such values. In this respect, it is noted that higher
weightings could be applied to the Valsalva manoeuvre and cold water tests

30 due\to the observation that indications of autonomic dysfunction only show up

in these tests when the disease is more pronounced.
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noni toring device. 4. A method according to any one of clains 1 to
3, where the step of cal culating 25variant bl ood pressure and heart
rate val ues fromthe beat-to-beat blood pressure neasurenents

i ncl udes the sub steps of: conparing the bl ood pressure nmeasurenent
Laken fr a6y RAd fibler 3BldARtec? ) AhEBberBlrd QI 5 T SrTRAP Wi BBl
stored in a record repre I'ng a”person w thout autonom c

dysf unct i oedificalipnry asd wmvmer@ offidre ngs mukuallp grelesive, Gan be 6oRIP¢hEP
the cal cupat & élfhﬁ%’ %mb@rﬁxﬁ‘qeﬂi‘é%Héx@é@@%ﬁ%%é@opéof‘f%%sehﬁﬂ{}éntzmt e
measur enent Stor in arecord representing, a person w thout

aut onom c dysfunction having a simlar profile as the patient. 5, A
nmet hod according to claim4, where the variant bl ood pressure
nmeasurenent |s 5 the absolute value of the blood pressure

measur enent taken fromthe-patient mnus the normal bl ood pressure
measurenent stored in a record representing a person having a simlar
profile as the patient, the absolute value nultiplied by a constant.
6. A nethod according to claim4 or claim5, where the variant heart
rate Is the 10absol ute value of the heart rate measurenment taken from
the patient mnus the normal heart rate nmeasurenent stored in a
record representing a person having a simlar profile as the patient,
t he absolute value nultiplied by a constant. 7. A net hod
according to claim6, where the normal bl ood pressure neasurenent

is the percentage change in blood pressure O a person w thout

aut onom ¢ 15dysfunction neasured during an autonom ¢ dysfunction
test, determ ned according to the formula: ‘

20



NBP ' (RBP,,f - BBROBBPrar where: NBP Is the percentage change In
bl ood pressure of the person without 20 autonom c dysfunction
nmeasured during the autonom c dysfunction test; the person of a
simlar profile as the patient referenced fromthe external database
for the test concerned; RBProf is the blood pressure response
of the person w thout autonom c dysfunction; the person of a simlar
profile as the patient as expected for the 25autonom ¢ dysfunction
test being perforned; AND BBPrer is the resting blood pressure of the
person w t houtVEduaowmom ¢ dysfunction; the person of a simlar profile
as the patient as expected for the autonom c dysfunction test .being
per f or med. 1. A ngsthod ferendsedting ewrmdtengoftaytopbrair dysBunetionctizss nerfrisinbier e
t he actual bl oodipereser € 30measurenent is the actual percentage
change in bl ood pressure of the patient neasured during the
aut ononi ¢ dysf uncthtgining Bsit-tochetiichiand ez ae eeasdlirsnentsdrohrhe pdtieniutisy thASP
=BBPpat | ent YMPpagadismidres @f:eag)ﬁﬁlgt55%&&9%%5“@@%%@,@%&% change in
-ays

Wod pressure of the patient during the autonomc unction test
concerned; RBPpl i eMuidtisg Ada rd¥:, 99cknpbIesHHiéRure a6 RPBE DA ratdRRAlbANT

for the autonom CthQ%ﬁ%%HQ—%%%%%o%%?&ss&? ir&&s@&ﬁén?sr g éc{hpg}[’éwe at lea?t one

BBPpoont is the res g ] essure response 0 he pati ent as
expected for TOt hB“CPrETHAFEcIeR €F%inct i on test being perfor ned.

summing the variant blood pressure values caleulated for each aufonomic
10 dysfunction test; and

summing the variant heart rate values caloulated -for each autonomic
dysfunction test. '

2. A method saccording to claim 1, where the stép of caleulating varlant blood
pressure and heart rate values from the beatfo-beal blood pressure

15 measurements Includes the sub step of caleulating the heart rate according io
the formula:
hr = 60/d
where:

Aris the heart rate of the patient; and
20 d is the duration of the blood pressure waveform in seconds,

3. A method according o clairn 2, where the sub steb of calgulating the heart rate is
adjusted to factor in the sampling rate of the beat-lto-beat blood pressure
monitoring device.

4. A method according to any one of claims 1 to 3, where the step of calculating
25 - variant bleod pressure and heari rate values from the beat-to-beat blood
pressure measurements includes the sub steps of:

comparing the blood pressure measurement taken from the pafient against &
normal blood pressure measurement stored in a record representing a person
without autoriomic dysfunction having a similar profile as the patient;
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9. A nethod according to claim®6, where, the normal heart rate
measurenent is the percentage change in heart rate of a person

W t hout autonom ¢ dysfunction neasured during an autonom c
dysfunction test, determ ned according to the formula: 15NHR itt (RH
Rruf - Bli ROBFIRref where: NH Ris the percentage change in heart
rate of the person w thout autonomc .... dysfunction neasured
during the autonom c dysfunction test; the person of a simlar
profile as the patient as referenced fromthe external database for

t he 20t est concermagdaringitte calbulated thbet Atkandast@ent REIPARSRAA! hediersRer son
wi t hout aut onom td 00y it o S ; [ S the
patient as expec'ﬁn %g?%ﬁ&?h%&gq Ra%g?ﬁla? %ggefg %&‘8 'iaohé}%éé‘g@t@réf%%&%m%

performed; AND OYStungigq W@Palsig’ilf"i’f’éo‘p’fe@é%?erﬂfﬁ%art rate of a person
wi t hout aut ongm unctd on; . th 5per so f.,a simlar profile as
the patient a?ﬁeﬁ‘cxragtﬁ%ea&c?rolp ¢ {gﬁ('aamégtw ﬁ%ﬁji"ec\'a%@fbﬁﬂ%?rfi‘ﬁ’fmt“é “"B@F'?{E

perforned,® 10. AMabsRbie eliedt dienecdressep meserment ddken Fomuhe petietithe

actual heart ratrinussBsShmeaRtod pessuRomestridRkntRersan b AGErdGEHEEAtdgR

h f ‘ ' ' NGt
P o, R S 4 ey GRS A
)

( RFI Rpt i ent - SHRST? BHERpmem where: AHR i s 't he actual percentage
change i n heafgt x tjient neasured during.t aut onom c
6. A %Eﬁo&e)%%ctggﬁwggg ol E_or claim éﬁ%@m @ evgll'janlp Eeﬁlﬁt@%hlggﬁat

dysfunctign test conc ; ‘
rate respbhse offbgdide yalys @ibe hest retp ereatirerriake i thecrebiem minus theest
bei ng per f or med;noANDh&iHRpletrceRiremant tihed ires tdeag réeabhtingat feroh hbhe

Bgﬁ :c gptm3 gs expecshfliaf fonid BPn@ piRRONE Sost it VARE HulBich 85 & cBiRtg

7. A method according to olaim 6, where the normal blood pressure measurement
is the percentage change in blood pressure ¢f a person without autonomic

15 dysfunction measured during an aulonomic dysfunction test, determined
according to the formula:

NBP = (RBP et — BBP;e()/BBP o

where;

NBP is the percentage change in blood pressure of the person without
20 autonomic dysfunction measured during the autoromic dysfunction test; the

person of a similar profile as the patient referenced from the external database
for the test concermned;

RBPrr is the blood pressure response of the person without autonomic
dysfunction; the person of a similar profile as the patient as expected for the
25 autonomic dysfunction test being perforrmed; AND

BBPrr is the resting blood pressure of the person without autonomic
dysfunction; the person of a similar profile as the patient as expected for the
autonomic dysfunction test being performed.

8, A method according to claim § or clalm 7, where the actual blood pressure
30 measurement is the actual percentage change in blood pressure of the patient
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11, A net hod according to any preceding claimincluding the further
step of weighting the variant bl ood pressure values prior td
summati on. 1512. A net hod according to any preceding cl ai mincluding
the further step of weighting the heart rate response values prior to
sunmmation. 1 anA nmethod according to any preceding claim.where,the
at | east one autonom c dysfunction test is at |east one of The
follovying: . having the patient performthe Val sai ya manoeuvr e;

havi ng the pati enfiess@peated te layioRgmid QMErANEN Kb BBtk RGndPacobaNl N tiche
patient's hand g At Al ned in a sustained handgrip; having the patient

undertake a set exercise regine; and/or having The patient's hand

imersed in Cold water. 4 t ho cc LNg to any preceding
claim where each of the at I%%%t (%@?Saﬁ%ﬁﬁﬁﬁlégbﬁg?functi on test Is

performed for aypegedeterm ned Length of tinme., 15. A system for
measuring paraneters of autonom c dysfunction tests conprising: a

beat - t o- beat bl oochepriegRk@alPRREHEEd tHInEAN bB6J p@&@re?éhhegoaﬂé@%%@it%g :
unit, where the b%%%)-ngrgfctags tncg(%notgﬁﬁ%g%?gre nmonitoring device IS
eal -t 0- b€

operable to obtain ssure neasurenents froma

patient during th rfo f I t_.Qn nonm G ..
dysfunction test 2?153%(5’33 %u a'(t{;3 gogfrr‘%gﬁl? rg%pgg%fa Ogﬁ%r %aggﬁrfg?tﬂ}%egu%n%%ct e
and variant heart WEPEIOnEEPSINg PEFRDHE ADPat - t 0- beat bl ood pressure

measur enents for Et%g] of, fhhe e?.t Qegc?t one autonon‘jc d%/fsfuncti on
tests, the cal cul atedvar MEATSIRT BIECR P PERoaRto\iag PARDt Fesipeolsddee
val ues beilg conmmiff adareticdysiumpopiestdeigipadorani.t where the vari ant
bl ood pressure values for each autonom c dysfunction test are sunmed
and the variant ReBFPOG afcerdipg i @amP wheedharanalinent e measwrasmrohis the
dysfunction test parcentsgammithge in heart rate of a person withaut autonomic dysfunction

measured during an autonomic dysfunction tesf, determined according to the
formula: |

15 NHR = (RHR et = BHR;a1) BHR et

where!

NHR is the pert_:enta_gg ch.a_qge“ irg he;rt rafe of the peréon without aufonomic
dysfunction measured during the autonomle dysfunction test; the: persan of a

similar profile as the patient as referenced from the external database for the
20 test concerned:

RHR et is the heart rate response of the person without autonomic dysfunction;
the person of a similar profile as the patient as expectsd for tha autanomic
dysfunction test being performed; AND '

BHR g is the resting heart rate of a2 person without autonamic dysfunction; the

25 'perSOn of a similar profile as the patient as expected for the autonomic
dysfunction test being performed,
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16. A system for neasuring paranmeters of autonom c dysfunction tests
conprising: a beat-to-beat blood pressure nonitoring device; and a
processing unit, where the beat-to-beat bl ood pressure nonitoring
device is operable to obtain 15 beat-to-beat bl ood pressure
measurenents fromas patient during the performance of each of at

| east one autonom c dysfunction test and com nunicate the
measurenments to the processing unit, the processing unit thereafter
‘operable to cal cul ate variant bl ood pressure, heart rate and vari ant

heart rate val ygs %ﬂ%%té?:%oreﬁgttaté?amp.e@torg%ﬁﬁsgp%éﬁé%& mm&gﬁ%&s

for each of the at |east qne autononic sf.unction tests, |
processing unit {8FERPe s dhes Botur) dreEnsntacs Shangs b Hiead deieart e Regent
pressure val ues heesueal Hurkg tibn embdy sfstunciionoBstt esérmned sumiibdie the
variant heart ratgn\al ues cal cul ated for each autonomi c dysfunction
test 17. A systemaccording to claim 15 or claim 16, where the heart
rate i s calscul at ed accordi ng 4 for . 60/ d where: hr is
the heart rate of the pati entA?{P{and(;Rﬁgm?s{Eﬁ@p ﬁr@gpﬁgﬁwof t he bl ood
pressure wavef owfeden seconds, 25 18. A system-according to claim 17,
where the calculated heart rate is adjusted to factor in the sanpling
rate of the beat - AbiRbisdbe bétos depemsmustangrini hearti rag dévd palentli@eshured

system accor di Ng 4Gir@Nie QRhoRlc f5hfehdiBh et cbetiide; Where: the bl ood
pressure neasurenent taken fromthe patient is conpared against a 5

normal bl ood presRuRE.HBSHY hedrtife rédpeise @f ihB patidreRPthe alneRinas @RtunBEbna

person havj,ng a sidy rofil.e the patient in determning the
vari ant b‘IIood pressu%ezr{gr%ggﬁelghpéﬁ; the cal cul-ated heart rate

neasurement is CORPRLAL] if@aiIrEEhg ReaRP5HRE thD Safidnt 5@5&3&8@%?%%%05’1’1‘[0
stored In a recor sq,eorhgster]cﬁ?l ng. a Esrson having a simlar profile
10as the patient A USt 2R HEAG TRE ar i ant heart rate measur ement

T1,A method according fo any preceding clalm including the further step of
weighting the variant blood pressure values prior to summation.

X

15 12.A method according to any preceding claim including the further step' of
weighting the heart rate response values prior o summation.

13:A method according to any preoeding-c!aim,-wl{erewthe at.least one autonomic
dysfunction test is at least one of tha following: . *

having the patient perform the Valsalva manoeuvre;

20 having the patient repeatedly lying down an:d standing up;
having the patient's hand maintained in a sustained handgrip;
having the patient undertake a set exercise regir:ne; and/or

having the patisnt's hand immersed in cold water.

14.A method according to any preceding claim, where each of the at least one
25 autonomilc dysfunction test Is petformed for a predetermined length of time.

15. A system for measuring parameters of autonomic dysfunction tests comprising:

a beat-to-beat blood pressure monitoring device; and
24



20. A system according to claim 19, where the variant bl ood pressure
measurenent |s the absolute val ue of the bl ood pressure neasurenent
taken fromthe patient mnus the normal bl ood pressure neasurenent
stored in a record representing a person having a simlar profile as
the patient, the absolute value nultiplied by a 15constant, 21.A
system according to claim19, where the variant heart rate is the
absol ute value of the heart rate neasurenent taken fromthe patient
m nus t he nornal apheassinguat,e neasurenent stored in a record
representing a person having _a simlar profile as the patient, the
absol ut e val uewhart tthep bgatthb-tppt Aloed pssaume monjtarin@ @22ceAlssyrstadia cabtaindi ng

ber cent age_ chaparr reapy o Toieul (RAGUBRERS MO o TRRa SRS e barohance
dysfunction rrer%g?ﬁch'd’f&%ﬁﬁ&rﬁ%@ﬁo&ﬁ@”%%?ﬁ@% Sgcﬁﬁgt"a’i‘f’é‘{]g‘?ﬁ ned
accordi ngSt o t biessuey. rigbrirate \ah@Raranf RBRE reBBPalogs BRIty b&Bithimat hlohBP i s
th;e per s:enéI agfp@Mrwmeésuremeﬂt@%r(%ra%&Mﬁfﬁﬂéae& tbﬁe &ﬁér%ﬁiéb %%fuﬁ&![dﬁ fosts,
aut onomi ¢ dysf unct.i neasur.e rin e aut onomni c unction test;
the person of %Qsﬁﬁ%ﬁ%ﬁﬁ BB gg"gspr"’l%@repa?qaé'ﬁrfa“?gﬁ@?e%%ea‘g‘f'grso 'The
ext er nal dat ab@eryriate he the esrcessingcet ndigre theBMEDT bigas arérsus|veluds for

pressure respogssf dufonbhie PETSEsh Wst BeWurmmiét g the val¥af haatheNaukhe
e o 80 3, o Bl Abh) &8l BRkL AL ASeIREC! eg Lor (ne
el'ng perfermed,

aut onom ¢ dysfunction test BSPnit is the

resting bl ooceds §asdl; fr Bfaaéuhﬁgl L e e t%stéeadﬁ;;rgfag:t ihon;

the person of a simlar profile as the patient as expecte or the

aut onomi ¢ dysf ungbéo-beas blodeirft@uRerdnasigdeviafy Syst em according to
claim?20 or claim22, where the actual bl ood pressure neasurenent |S
t he actual perceaptagesobange in bl ood pressure of the patient during

an autonom ¢ dysfunction test, determ ned according to the fornul a:
where the beat-to-beat blood pressure monitoring device is operable to obtain

15 beat-to-beat blood pressure measurements from a patient during the performance
of each of at least orne autonomic dysfunction test and communicate the
measurements to the processing unit, the processing unit thereafter bperable to

, calculate variant blood pressure, heart rate and variant heart yate values froﬁ'u the
beat-{o-beat blood pressure measurements for each of the at least ons autonomic

20 dysfunction tests, the processing unit thereafter alsa operable to sum the variant

" blood pressure values for each autonomle dysfuriction fest and sum the vadant
heart rate values calculated for each autonomic dysfunction test.

17.A sysfem according to claim 15 or claim 16, where fhe heart rate is calculated
according to the formula:

25 fr = 60/d
where:
hr is the heart rate of the patient; and

¢ is the duration of the blood pressure waveform in seconds,

*
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10ASP = (RBPpaireffr - Bl aPpasnr)/E1BPpatrobt where: ASP is the
actual percentage change in blood pressure of the patient during the
aut onom ¢ dysfunction test concerned; RBRpattent is the
bl ood pressure response of the patient for the autononmc
15dysfunction test being perforned; AND BBPpoirent is the resting

bl ood pressure response of the patient as expected for the autonomc
dysfunction test being perforned: .... 24. A system according to
claim 21, where the nornal heart rate neasurenentle the percentage

oot er i nog oL Ao actorif] Rl (i1te ST ARAMD NS Il B alBie o
ooy o ML+ s e ek A Pt B T et Rt bibel osteriaa b B

i t hout t ] j .dur t t i
Bystonct on 1 oy A <fHEh 4Bk, RAREERAA TS Be D8OOI i ent as

referenced froth he,e4tai0a8k ngggufr%!geﬁgtaﬁéﬁrﬁ&&]ﬁeﬁgﬁént ﬁ%ﬂﬁﬁ%‘%ﬁ?gﬁalns’t a

Rnr is the _bean rate response o erson Wt t aut ono
dysfunction; the PRFEHROUEPresseiefqagreprslored iR fpeRed [PRISSURTS gperson
expected for the &aMirgnosimtardyediewndie miiertt sdetdrminirg tRevariontrbipcd praNENre
Rw is the restingehgaddeniate of a person w thout autonomc
dysfunction; the person of a simlar profile as the patient as

expected for the mdtcaraBie nehrshid Abidemdre BleoRBhiad afist 8 heRAI heart rate
measurement stored in a record representing a person having a similar profile
10 ~ asthe patient in determining the variant heart rate measurement.

20.A system accarding to clalm 19, where the variant blood pressure measurement
Is the absclute value of the blood pressure measurement taken from the patient
minus the normal blood pressure measurement siored in a record representing a
person having a similar profile as the patient, the absolute value muitiplied by a
15 constant,

21.A systetn according fo claim 19, where the varlant heart rate is the absolute
value of the heart rate measurement taken from the patient minus the normal
heart rate measurement stored In a record representing a person having a similar
profile as the patient, the absolute value multiplied by a constant.

20 - 22.A system according fo claim 20, where the normal blood .pressure measurement
is a perceritage change In blood pressure of a person without autonomic
dysfunction measured during an autonomic dysfunction test detsrmined
according to the formula '

NBP = (RBP s¢ — BBP o)/BBP ot

25 whera:
NBPF is the percentage change in blood pressure of the person without
autonomic dysfunction measured during the autonomic dysfunction test; the

person of a similar profile as the patient referenced from the external database
for the test concemed;



25, A system according to claim21 or claim 24, where the actual heart
rate neasurenent is the actual percentage change in heart rate of the
patient neasured during the autonom c dysfunction test determ ned
according to the 10formul a: AHR = (RHRpauent - FiRpatient)/B

Fi Rpatl ent where: AHR Is the actual percentage change in heart rate
of the patient neasured during the autonom c dysfunction test
concerned; . 15RH Rpatiant |Is the heart rate response of the patient
for the autonom c dysfunction test being perfornmed; AND SHRpavant is
the resting heart RBBereisothe tted prressent reapores pdcthe chefson witheutaattovoind ¢

"t dysfunct hgunk®n! B ekRgh Bes bRfidmfonie afeHafb LEBREEPEAIRO O

any one of cl ai mséjtS to riant Pl ood 20pressure val ues

5, where .the v
det ermi ned for ealh®dl 'CO%SW%‘O'HG?P&W@PF%WF% are wei ghted before
summation. 27.A s em.agcords ng ne clainms 15 to_26., where
the vari ant heartg?‘t;fif’f(raqS v%%uréegﬁ"ge%) ‘Eé?dmﬂ%ség? o?foghéacﬁe%% o“ﬁ%?r‘l’tca‘%mm'o
dysfunction test S¥BINGEONGHE Serspepior eimiarmeile enthe 28tBt As experiednior the
according to any ewencoflc dysandien kbt Hethg2éforber e t he at | east one
aut onom c dysfunction test is at |east one of the follow ng: having
the patient ped drepsterhacdtadinmiovalaimetoe widine 22 havire ghet ftuap Bibedepressure

repeatedly |yi ngmggureniifts #eAfliaNGertiiage change in blood pressure of the patient
during an autonomic dysfunction test, deteﬁmlned‘-accorciing to the formula:

10 ARP = (RBPpatert — BBPpatieat)/BBPpatant
where:

- . ABP is the actual percentage change in blood pressure of the patlent during the
autonomic dysfunction test concerned;:

RBPpatent is the blood pressure response of ‘the patient for the autonomic
15 - dysfunction test being performed; AND

BBPFpaten I8 the resting blood pressure response of the patient as expected for
the autonomic dysfunction test belng performed, '

24.A system according fo claim 21, where the normal heart rate measurement is the
percentage change in heart rata of a person without autonomic dysfunction,
20 determined aceording to the formula: ‘

NHR = (RHRyet —~ BHR o BHR 1ot
where:

NHR is the percentage change in heart rate of the parson without autoromic
dysfunction measured during the autonomic dysfunction test; the person of &

25 similar profile as the patient as referenced from the extemal database for the
test concerned;

27



havi ng the patients hand maintained in a sustained handgrip; having
the patient undertake a set exercise regine; and/or thaving the
patient's hand inmmersed in col. wa er. 529. A system according to any
one of clains 15 to 28, where each of the at |east one autonomc
dysfunction test is perfornmed fora predetermined Iength of tinme. 30.A
system according to anyone of clains 15 to 29, where the beat-to-beat
bl ood. pressure nonitoring device Is a non-invasive bl ood pressure
nonitoring service. 31. A system according to claim 30, where the
beat -t o- beat bl oo essur Ononi torl device .j S .CO .
obtai n rear trine Bhatt 1Y BRI PreRre R bt PR ST Saiefon
according to any &wepasfoncifai simllat Brofig a§1them@néa%@mmﬂ@ﬁdmﬁw@ﬁuf@ﬁomic

nmeasur enent s bet wagsurchis 1 8bind Grb@ald; Aipod pressure nonitoring
deV| ce and the processing unit is by way of wireless neans. 1533. A

f] ystem accgr di ng BHezmaélmeQ‘aﬂm@ﬁeaml 1ierd a barsb® wiitbut Whietomid dhafuheor fs of
t he person s avi ng l_a ;
gs‘rséq goSimie gzrrérf{e a8Snd ?gttxeﬁ?tatx; e%}{:%é\;méaﬁgov%é autonomic

i nformation in re pec one o
attributes: age; s&¥f Uf}‘f%‘ltﬁﬂb?j?%q P@‘edet hn| city. 34.A coinputer

readabl e nmedi u sof f wai e or ed the hat ,, Wien execut b n

appropri ate pr%)% sEGEM B‘é‘?ﬂfc&?gnfﬁ ‘é{a'??e (5’8 WP S ddER; ﬁ‘ﬁ ifg%gg’ﬁ?'gﬂéeof

aut onomi ¢ dysf Un OERBeroen tiss thec aduad iprpettescaniargaen dlead rale ng thetrptiant.
measured during the autonomic dysfunction test determined according to the

10 formula:
AHR = (RHRpagent ~ BHRpaﬁem)/ B HRpaHem
where:

AHR Is the actual percentage change in heart rate of the patient measured
during the autonomic dysfunction test concermned; .

15 RHRps6art IS the heart rale responsa of the patlant for tha autonomic dysfunction
tast being performed; AND

_BHRmm is fhe resﬁng heart rate of the g;-ztignt g:slgxp;ected for ﬂ"ze‘ .auto'np{gic
dysfunr:hon test bemg performed

26 A system accord!ng to any one of clalms 15 to 25 where the vanan‘c blood
20 prassute values determined for each autonomic dysfunc’acn test ars weightad
before summation,

27.A system according te any one of claims 15 {o 26, whera ths variant heart rate
values determined for each aufonomic dysfunction test are weighted before
summation.

25 28.A system according to any one of claims 15 fo 2?,' where the at least one
autonomic dysfunction test Is af least one of the following:

having the patient perform the Valsalva manoeuvre;

having the patient repeatedly lying down and standing up;

28



10

15

having the patient's hand maintained in a sustained handgrip;
having the patlent undertake a set exercise regime; and/or

having the patient's hand immersed in co!%awater.

}

28.A gystem according fo any one of claims 15 :to 28, where each of the at least one
autonomle dysfunction test is performed for a predetermined length of time.

30.A system according to any one of claims 15 to 29, where the beat-to-beat blood |
pressure monitering device Is a non-invasive blood pressure monitoring service,

31.A system according fo claim 30, where the beatto-beat blood pi'essure
moniforing device is configured to obtain real time beatto-beat arerial pulse
wave,. ‘

32.A system according to any one of claims 15 to 31, where communication of
measurements between the beat-fo-beat blood pressure montoring davice and
the processing unlt is by way of wireless means.

33.Asysterm according to any one of claims 15 to 32, where tha record of the person
having a similar profile as the patient includes information in respect of at least
one of the following attributes: age; sex; health profile; ethnicity. -

34.A computer readable medlum having software stored thereon that, when
executed by an appropriate procassor, performs a method for measuring
parameters of atfonomic dysfunction tests according to any one of élaims 1 to
14, )
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