METHOD AND SYSTEM FOR MEASURI NG PARAMETERS OF AUTONOM C DYSFUNCTI ON TESTS
FI ELD OF THE | NVENTI ON The invention relates to a nethod for neasuring
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Autonomic dysfunction is presently detected through monitoring the blood pressure and
the heart rate changes of a patient through five distinct tests, namely:

15 e While the patient performs the Valsalva manoeuvre;

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

e While the patient’s hand is maintained in a sustained handgrip;
» 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”).



due to the requirenment to calibrate each device separately. A further

probl em of the present testing reginme for autonom c dysfunction is that
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15 is due to the fact that it has been shown that while electrical signals may be sent to the
heart, these electrical signals do not always translate into the mechanical motion that is
a heart beat. Accordingly, this electrical-mechanical dissociation result in the heart beat
as determined by the ECG may not be an accurate reflection of the true heart beat of a

patient.

20 Another drawback to the present testing systems is that the monitoring devices are only
capable of qualitatively indicating whether a patient suffers from autonomic dysfunction.
There is no way by which the degree or amount of autonomic dysfunction can be

quantified using such systems.

It is therefore an object of the present invention to provide a method and system that
25 alleviates, at least in part, one or more of the problems of the prior art mentioned above.

SUMMARY OF THE INVENTION

Throughout this document, unless otherwise indicated to the éontrary, the {erms
“comprising”, “consisting of’, and the like, are to be construed as non-exhaustive, or in

other words, as meaning “including, but not limited to".



ot her words, as neaning "including, but not limted to".Additionally, in
the context of the remainder of the specification, "beat-to-beat bl ood
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parameters of autonomic dysfunction tests comprising:

obtaining beat-to-beat blood pressure measurements from a patient during the

performance of each of at least one autonomic dysfunction test;

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

{ests;

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



bl ood pressure neasurenents preferably includes the sub step of cal cul ating
the heart rate according to the fornula: hr = 60/dwhere: hr is the heart
rate of twe 2psiiseqb; and d is the duration of the bl oodrPprss2emmossayef or m
in seconds. The cal culated variant heart rate may be adjusted to factor in
the sanpling rate of the beat-to-beat bl ood pressure nonitoring device. The
vari ant"V5"6od pressure and heart rate values nmay be alternatively
calculated with r%ference to a _congari son between the blood pressure

measur ement 1t KBR "R FRte pEtheRatient @8%ai nst a normal bl ood pressure
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having a simlar profile as the.patient. ldeally, the variant blood
pres%ur%eﬁiféogb?ﬁté) prggs%rﬁgoggg%rﬁ)%(ﬁeé/lval ue of the blood pressure

measur enent taken fromthe patient mnus the nornmal bl ood pressure
measurenent stored in a record representing a person w thout autonomc
dysfunction having a simlar profile as the patient, the absol ute val ue
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comparison between the calculated heart rate measurement against 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 multiplied 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:
NBP = (RBPref — BBPrer)/BBPret

where:



NBP = (RBPref - BBPref)/BBPref where:NBP is the percentage change in bl ood
pressure of the person w thout autonom c dysfunction neasured during the
aut onom cwaysfunssidson test; the person of a simlar profPcrsGamotonesspat i ent
referenced fromthe external database for the test concerned; RBPref is the
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perfornmed. Thethadéshiabnddroed] pressure neasurenent is the actual percentage
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pre ermned according to the formula: NHR = (RHRrbf -
BHRref) [I'EeH %rc?Jal blood pressure measurement is the actual percentage change in blood
pressure of the patient measured during the autonomic dysfunction test, preferably

determined according to the formula:
ABP = (RBPpatient - BBPpatient)/ 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 - BBPpaient is the resting blood pressure response of the patient as expected for

the autonomic dysfunction test 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



where: NHR is the percentage change in heart rate of the person w thout

aut onom ¢ dysfuncti on neasured during the autonom c dysfunction test; the
per son ofwasbhmdsaseprofil e as the patient as referencedPCTsGRote®0es86 er nal
dat abase for the test concerned; RHRref is the heart rate response of the

person w t hout . autonom ¢_dysfuncti on; ), I_m of.il e as
the patient %@”%&%@@%5&(ﬁ?eoﬁti%égéﬂ?qgr}?on%’l&gﬁ%stﬁgﬁétg {nﬁdgfg?f}é é)ir%e t%Igirformed;
AND BHRr ef | corichmedesting heart rate of a person wi thout autonomc

dysfunction; the person of a simlar profile as the patient as expected for

t he aut onom RHRYSEUAE HeBR rbRStesphdtdoMAE frardBRdwithtue aafindalic Bpdutctiont e
nmeasurenent i s the actual percentage chan(%e in heartﬁirjz:fte of a pati ent

measur ed durfhRgParsRn Sl EoriBIAE PAYTLY @ache oiftieRs s faperiafl nat Rk eHIGNPAYF to t he

formyl a: AHRyyerfrBtibwaist B&hg pBHRRRId: ANDVBHRpat i ent where: AHR is the actual
percentage change in heart rate of the patient neasured during the
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of the patient for e autonomc d on test bei n? orned; AN
BHRpat i ent ipgerstre of eat simijaheeofie ras dheofpatinet pat @xpectedls farx gec LEWPNPBYC t he
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val ues and/ or varian e response value may be wei ghted prior
to su ion e at |east one gutgnom.c dysfunctign test .is I t one
of ¢ he AP IDHab S P R AHEP it e Pereicietre e, sy e BR T havi ng
t he 1pat ipatiént regsatadbyring tHegagtonomzndlysiratioh fest Wetermined according to the
formula:
AHR = (RHRpatient - BHRpétient)/ BHRpatient

where:

AHR is the actual percentage change in heart rate of the patient measured
15 during the autonomic dysfunction test concerned;

RHRatent is the heart rate response of the patient for the autonomic dysfunction
test being performed; AND

BHRpatient 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 sustained handgrip;

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



having the patient's hand nmaintained in a sustained handgrip; having the
pati ent undertake a set exercise regine; and/orhaving the patient's hand
i mrer sed wo 20ml/id3mat er. Each test is ideally perforned fPom/ss2amedeser m ned
length of time. In accordance with a second aspect of the invention there

is a system fqrn Sdé‘tt Fﬁﬁ‘te%é:d Afcoftlgaem ¢ dysfunction tests
eat 00

conprising: a ressure noni'toring device; and a
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oper abl (,Eqa?'B t%ﬂfim§e°ﬂft°fr8% atﬂrggege%ptggg%ngth ggl?r ements froma patient
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and cal duege@dangs Wit aptasend geeed @f dhaityeniqr theratsea wastarsTor maastifies

beat - t 0 phehetBlAABURMBARRATRASH I MBorfdig €ach of the at |east one
aut onom ¢ dysfunction test’s, the cal cul at ed varl ant bl ood pressure and

heart5 rate V%'bﬂgﬁtopo%a‘ﬂglo(e?ues quﬂg c{églcgra%%esm ng unit where the

vari ant bl ood "pressure-va nom ¢ dysfunction test is sumred
and the variant heart rate val ues caI cul ated for each autonom c dysfunction
test are sunfPPCPHNGERGr dance with a third aspect of the invention, being
a variant on the second aspect of the invention, there is a systemfor
measur i M@eﬁett@maéﬁ@—be@t hiead RsspWedyetitpnag iderice isererablepe iobiaigy begt-to-

beat - t 0agatiobl BRAsHEERSIRIBL 18R] A9aHEN ihing HUDARTARSSS! din'iid, wher e

t he beat - pressure nonit evice 1s operable to obtain

beat - t otb%@t oneoamorm«eegusfenﬁwstﬁsteﬁeﬂtoelw vaﬂqmth!m pmswﬁgartdweeart
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| east one autonom c dysfunction test processing unit thereafter also
values for each autonomic dysfunction test is summed and the variant heart rate values

calculated for each autonomic dysfunction test are summed.

15 In accordance with a third aspect of the invention, 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:



operable to sumthe variant bl ood pressure values for each autonom c
dysfunction test and sumthe variant heart rate val ues cal culated for each
aut onom cwayesfumsidson test. Preferably, the heart rate iPsTS&2e90a4386
according to the formula:hr = 60/d where: . hr is the heart rate of the
patient; and d is the duration of the Bhaod pressure waveformin seconds.
The cal cul ated heart rate nay be adjusted to factor in the sanpling rate of
t he beat-tobeat bl ood pressure nonitoring device. The bl ood pressure
measur eff8HE" t aken from the patient is, ideally, conpared against a nornal
bl ood pressure, neasurenment stored |n a record representing a person

wi t hout aut d¥idmihe hepetiratect thenpaligotaGda similar profile as the patient in
determ ning the variant bl ood pressure neasurenent. Simlarly, the

cal cul at ed hHarthe datadomebihe bwd predssrecwaysiowlinaggaonds. a nornmal heart rate
measurenent stored in a record representing a person w thout autonomc
dysfsmcrh@aalaﬂweagwe@nsnafa nay b@ra@]‘ustesa taSattBeinak isambling ralebetnd indatgot he
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vari ant s the a e val ue heart rate neasurenent
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profile as at i ent bsol ute val ue nulti by a constant.
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detemél/mmg the variant heart rate measureme-n(’::Cor g to e form

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 multiplied 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 = (RBPref — BBPref)/BBPref
where;

NBP is the percentage change in blood pressure of the person without

autonomic dysfunction measured during the autonomic dysfunction test; the



NBP = (RBPref - BBPref)/BBPref where: NBP is the percentage change in bl ood
pressure of the person w thout autonom c dysfunction neasured during the
aut onom cwayesfumsidson test; theperson of a simlar prof iPce/Sa2o0mheodsat i ent
referenced fromthe external database for the test concerned; RBPref is the
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percent age cREHSTIPRT HeoRrrse 65 83 Profile A fhe RAtSR 2SuP@Ecdr PhES he

aut ogoni ¢ dygdtgRérhicalysfustion @6 IRIinY p&fbregoAlDNg to the formula: ABP =
(RBPpati bnt BBP p atient)/BBPpatient where: ABP is the actual percentage

change in bl Qgﬁreﬁégﬁiﬁsg%ﬂ)lloég?)E%Q{J)}eed?gh%Péljseﬂ WithGuBHHORAARL Sy Sysdtopct | on

t est concerne e bl oo essure response of "the pati ent
for the autothenpersaysffumsinien prefie aseihagraient esnedbeciaNDOBEMg 2atdNOtici s t he

resting bloo slﬁfrﬁﬁiEHrtgstrb@ﬁ‘lB%%ﬁSm%d.the patient as expected for the

aut onom ¢ dysftunction test "being perfornmed. Preferably, the normal heart

rate nmeasurenent, is th ercent age change i,n heart rat f er 1. Wi t hout

Lot ononPRta iR g Rohi e SERAE Froat Bt Rar e Mt dtud Pefortlad® ARRAGT

det aom peoddapessdien®ft ibet patidnor meisuredNHRiring( RidRraetononBtRiyes@nBtt abst,
determined according to the formula:

ABP = (RBPpatient — BBPpatient)/ BBPpatient
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

.BBPpatient 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 to the formula:

NHR = (RHRef — BHR e}/ BHR o1
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;



where: NHR is the percentage change in heart rate of the person w thout
aut onom ¢ dysfuncti on neasured during the autonom c dysfunction test; the
per son ofwa2eimmsB#as profile as the patient as reference#chsermveossst er nal
dat abase for the test concerned; RHRref is the heart rate response of the

person wi t hout autonom c dysfunction; the person of simlar profile as
the patient RiiRexpia Bept Gite rerponss ShiG Ber%% H 1y %}ﬁoﬁ‘%@'? d‘s}gﬁuﬁ@tlo&r f or ned;

AND BHRr ef yies hbR8n! &Sk i diglildieablilel & thePbatferpedlss expatitdd) @it thaLdusrmic
dysfunction; the person of a simlar profile as the patient as expected for
t he autononid&Sféy@tfotﬁﬁéﬁtiWQlé%!forrB@‘?3rfd“[gerfor med. Preferably, the actual
heart rate measurenment is a percentage change in heart rate of the patient
neasur ed duBHR} tis éheatdsting tieert dgtsfaire persan véikpuh gutgsemiondysénciesdhdi ng to

the formul a;. AHR = (R [ - af i ) : is the
act ual per c@ﬁfsgaeoghaaggg@aﬁnsﬁglgr g glr_{ 5? eb%tfe rﬁ% he{enggP?‘géé%nLgsﬁ\%reéeﬁO%@??ng t he
aut onom ¢ dygéfuncitandasit leing pefcmeted; RHRpatient is the heart rate response
of the patient for the autonom c dysfunction test being perfornmed; AND
BHRpatient is the resting heart rate of the patient as expected for the

aut onom ¢ dysfunction test being perfornmed. The variant bl ood pressure

val ues QRiGhilRd Joflal PRGN ratd! AERHMAHSE UfErédtladBharRlin natbighired

before summation. Simlarly, the variant heart rate val ues determ ned for
each authematient rgasurert ey the SUORAIHEYSHEICHRR bt BECSIEMUGHAZEPGINY ®he at

| eagy %Ef&‘rﬂu@é‘.om c dysfunction test is at |east one of the follow ng:
havi ng the patient performthe Val sal va manoeuvr e;

AHR = (RH Rpatient -~ BH Rpatient)/ BH Rpatient
where:

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

during the autonomic dysfunction test concerned,

15 RHRpatent s the heart rate response of the patient for the autonomic dysfunction

test being performed; AND

BHRyatent 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 repeatedly 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



havi ng the patient repeatedly |ying down and standi ng up; having the
patient's hand maintained in a sustained handgrip; having the patient
undert akewa 288%058xe6r ci se regi ne; and/ or havi ng t he pati erCTSGher®od3seer sed
in-'cold water. Each of the at |east one autonom c dysfunction test is

performed fqr_a predeterm.ned.length.of tine. Preferably, the beat-to-beat
bl ood pressfhaé(' qhﬁpgﬁ?"p}é h@@@i'@ﬁ‘eﬁggﬁﬁgb\w@ﬁ?fasi ve bl ood pressure
nonitoring service. Comruni cation of mepasurenents between the beat-to-beat
bl ood pE@‘gEG?@enﬁHP@%rQ%alﬂ%m'ﬁ'é ddﬁél'”?tl‘%‘ tseblecRaforged Art @ REsFStRMPday of
Wi red Ofgnyin&higfes neans. The record of the person w thout autonomc
dysfunction having a simlar profile as the patient preferably include

i nf or magi Q.| SP&silio. erBhi idPI DRoAkIVaERE Rsod age:
sox:  aperighl Y BEto BeaPbiob HieslREBhIOS dQlc SRoRiNEsOY 1S

medi Gat pmssuregnorstoring sever dance with a fourth aspect of the invention
there is a conputer readabl e nedi um having software stored thereon that,

when exeeinfhiditiod df ARREARIMEIE baiveer 3is® beatperdeat bkod presduos moaitonirgasur i ng

araneters of t onom c, dysfunction tests accordi to the first aspect of
Ito he inv ﬁ‘f'?%ﬂr.“?%ﬁl Wﬁ@@ﬁlrﬁﬁww W%OM%@R&"Q%@S M98%t i on will Ionow be

descri bed, by way of exanple onlug(3 with reference to the accaonpanyi ng
o B pnine

dr awi ngghe irecofgh ok fhe pergen withoytsa avdysfepetionrhaving AStHlRa Pf

measur egsm- QhioRHARINOTH Gedhesl WRCH Riast @%kSof thadaRMiaNCe to
the fir t'g}rgéorgii%rrée%?qgf%ﬁ%e ionventi on.eﬁégure 2 issan illoustrati on of a

seril@s oftritjies:-2aR: ReX AbPEbihey saws haedlthaRiefisr miujeive andrakpit N8 93808, syst em
setup f gfediddgo genment of paranmeters of autonom c dysfunction tests.
PREFERRED EMBODI MENTS OF THE | NVENTI ON

In accordance with a fourth aspect of the invention there is a computer readable
medium having software stored thereon that, when executed by an appropriate
processor, performs a method for measuring parameters of autonomic dyéfunction tests

15 according to the first aspect of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with reference to the

accompanying drawings, in which:

Figure 1 is a flow chart of the method 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-to-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



In accordance with a first enbodi nent of the invention there is a system 10
for measuring paraneters of autonom c dysfunction tests of a patient 16
conpri si YO 21MB3B46NVasi ve, beat -t o-beat bl ood pressurePoosiGzamiongsédevi ce
12; and an autonom c dysfunction anal ysis device 14 The non-invasi ve,

beat t o- beat bl ood press moni t ori ng devi 12 is ideally the BPro(t

devi ce avai | ‘abfR 208 %YS? ?'Yﬁ'gfiﬁ‘ﬁ?‘? ﬁa Pte Ltd of Si ngapore( ‘T’?]e
aut onom ¢ dysfunction analysis device 14, in this enbodinment, takes the

f or m of The nistneibwasives drgRitebeatgblovH eoraerusd JBRNoERp Ldece1 42 1§ idpalyathe

comuni %g?%ﬂrbe‘(ncte%vﬁ%fﬁgm' {ffﬁgvﬁrrs%einafuengﬁé LB GeingigRsur e moni tori ng

devi ce y way niver sa erial Bus USB") cabl A hard drive
of the ok co er. 18 has r corded h t, when
Che. sof thaABRROnES SV Eom pa s SRMstalar uf FIRCAMTauARt, BRRs 346 "t

beat 5t oﬂbleabolbb@mdutpr 48s e rrmetbdo@rdong)ud:t&\nace id 2atncormmunichiort witlatte yse t he
aut onom c ‘dysfuncti ar ters as re red. . The

r ef er en88™ aﬁ'vaa?%ag"g%' eaﬁaﬁgeﬁipgesgworagwt {9 qel)ﬂecedﬁ)g%asa& f% gﬁlvgr% er nal

dat abasgeriflay (r@$BT)dable 20he ext ernal dat abase i ncl udes the expect ed bl ood
pressure and heart rate profiles for a "normal" patient segregated

accor di ngn4a e G”frtﬁe%i‘ebdoﬂ @RipRtdr 18 R8s WhlAier rebbRieRahbi@Bh slbh fies,
aut onom ¢ dysfuncti on, n%%rl son will be nade with a normag p@ég{é)n
havi ng #henithe seftwarefs execuiadet oblains,data Eomhanoptyasiyreberjdo-haat The

systigm LRaaild nitenoiey @RSt PEhNdNisTabIE @ebAilsd Ahd @lt&%l@ﬂysﬂhcﬂdr-ﬁ
i ntended operati on. nmedi cal personnel 22 such as a doctar or {Hﬁ%se,

at t ache@atametersnas feqdicde Bhe i slfPehad FEETTR fodatabass- tB‘

pati ent eﬂr@oaﬁneﬁht' Q@Hbﬁﬁaw% &t BReRR iRfbase 16 EBLRAdchtePmSteeamabe
measured. The non-invasive blood pressure nonitoring device 12 i npélso

connect datapgsg H’@'%ﬁéb@(ﬂ@@@ﬁ%@ﬂc&d Argssurg @ngaariarate erdimier a2 5o
execut epafidit s2gfdgRiceaddopdifg 1@ gk mdhasd Br datemiihihgNatetBér ahatiomett i ng)

to control thetestlng reginme to follow ,
15 has autonomic dysfunction, comparison will be made with a ‘normal’ person having a

similar profile, where they are about the same age and sex.

The system 10 will now be described in more detail in the context of its intended

operation.

A medical personnel 22 such as a doctor or a nurse, attaches the non-invasive blood
20 pressure monitoring device 12 fo the patient 16 at a location where the patient's 16
blood pressure can be measured. The non-invasive blood pressure monitoring device
12 is also connected to the notebook computer 18. The medical personnel 22 then
executes the software stored on the hard drive (if not already operating) to control the
testing regime to follow. '

25  Prior to commencement of the autonomic dysfunction tests, the non-invasive blood
pressure monitoring device 12 is calibrated to capture bio-data about the patient 16. As
such a calibration would be known to the person skilled in the art, it will not be
described in more detail here. In addition to calibration, the resting beat-to-beat blood
pressure measurement of the patient 16 is obteined (Step 110). Beat-to-beat blood

12



Prior to commencenent of the autonom c dysfunction tests, the non-invasive
bl ood pressure nonitoring device 12 is calibrated to capture bio-data about
t he pati ewD 2081/05886such a cal i brati on woul d be known t oPChsGrenw®ossekil | ed
inthe art, it will not be described in nore detail here. In addition to

calibration, the resting beat-to-he bl go .essure e t he
pati ent pi%sspge Bﬂtﬁaﬁwﬁg}?n?ss@é% tﬁ‘i%) . y%bgt '1-1?%6'%%%% © W%Ogd %}g‘fﬁ g% %%@{Pr enent s
ar e t akelevioy 12 frenmairieasttas poiet foheard. pressure nonitoring device 12 from at
| east this point forward. The patient 16 is then subjected, to each test

one aft egihetfRBe@i1898 tHeh JUBRCERL, iPbackUubaNE SFief i BtASH haRe bEISIF SuBhokie pri or
art while wearing the non-invasive bl ood pressure nonitoring device 12

(Step 12oyungtion fasts vhkthe oprigs| ati wiile wWeadng 1188t Roninyasive, RIOg FERSUFAt i ent

per f gr MptdiRoNRd 82 TBNES YZ6 e For ha\shRe ot Hisritpahbsfestsapeat edl y 1ying down
and standing up; having the patient's hand maintained in a sustained

handgri p; _ havi.ng.the.patie d xercise regime; and having
t he pati ent' 42} @eipﬁﬂglﬁtsoeeﬁ%mlﬁg%?élg%gsg%n%%vgthroughout this testing
regi me, beat-to-beat hlood pressure data i bei,ng accumnul ated by the

non- i nvasi veh#fiebiepatisaireaeatsdly g RyvHad 88N4PI4Rd rel ayed back to the
not ebook conputer 18 by way of the USB cable 20. This information is then

stored i n @ bhdngitherredsoitschatalt mbiateinearid aalustaineddwndgdp;on the hard drive of
t he not ebook conputer 18 (Step 130). As part of each test, the software

execut i ng ONhaigy MetpRiaemkurtierakd 8ketléerdish agirgs, dnd t he nedi cal personnel 22
the test to be perforned prior to comencenent. Simlarly, the software

i ndi;gates jh Mg ; & A omence as well as the exact
1\ i ga\?ﬁéiﬁ%.&a'tlgﬁts}% lh{ﬁ?elr%&{[slh doftd W&kef

time that th i's to finrs this nmanner, each test is performed for
mi hut es A egaeEatly Brire TEdins dBRRr el DERF e EIE cREC IR e
test i s doeimgafeardfydhevdn-ifvesiveimect pesston segii@ingedevide Baaitd tebayed bankl how
they r el,[g tthee B&e\b'\(’?oef(t Qo%plﬁelp % ib?%ay”&%he USB cable 20. This information is then
stored in a blood pressure database and also recorded on the hard drive of the
15  notebook computer 18 (Step 130). -

As part of each test, the softiware executing on the notebook computer 18 indicates to
the medical personnel 22 the test to be performed prior to commencement. Similarly,
the software indicates the exact time that the test is to commence as well as the exact
time that the test is to finish. In this manner, each test is performed for a predetermined

20 length of time — typically between twenty second and five minutes as required by the
standard protocols of the country in which the test is being performed.

The expected 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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suffer from autonom c dysfunction, are as follows: The Val sal va Manoeuvr e-
The normal physiol ogi cal response consists of four phases: an initial
pressure woeloplsasie, a reduced venous return and conpen®ariSeroENaEss a
pressure rel ease phase and a return of cardiac output phase. If there is

little Qr._n riation d r A ty & ph t he
R O e e L G SO g T

dysf unadifferen®e fre ditee dyFolan bioed cEre Batreved rthStzatidnin hetresnt stendiag dind ylying
Position-.lf there . is,a difference, i i C. b e f the
pat i entpcl?éti%eoﬁ arealRaitkyg %émm i A Sggi‘g@faonﬁgnsct{)%gger 'ena‘{'é;a?p{%%nﬁ%ggn%-lg and a
r esul t antlicaiherthaisthe patidre auffers ditoen attbeorhieslysiuscliondi cati ve that the pati ent
suffers from autonom c dysfunction. Sustained Handgrip-1f a rel ated

| ncreasgudiaineeandie-ARGefitsd PlcidasbliPRgap A6 SHaybBlieviodenressubeist est i s
not indicative that the tipq%gjl ent suffers fl{r;%m uton?m C ,dﬁsfun tion.

Exer ci s@vigeyi the test is ngtindicalive thajihe paignbe 56%?@@&9@% ¥elundiPByate to a
sustai ned plateau pattern, the test is indicative that the patient suffers
f r om auExeroisecRelyisteun theohearPraie amgritioast pragsiieide @l devalie & a suptaingg t est
shows t h [ Nty e WoTal g iz both
heart rRAfe agngagah’ogﬂ%rgggﬁ?e%\%j\}wc?j‘gﬁavstg?ts:{g% %b\}%?lgt%%()htﬂft&?gﬁ%mget tling
first),dydfiendiest is indicative that the patient suffers from autonomc
dysfunction. At the end of each test, the notebook conputer 18 reviews the
r esul t sPialebmicnedf Hgad s Cobd B\Eiteof- [itthé test sbows thedl thet patienedodsriatghewiet her t he

test has peen conducted properly . .and are o ufficie I nal ysi s
(Step THSHERSRREEs oErosre orai S erdae PO RESyeeiPhy M3 baded Bhefi
resul t stile (hebrineed sehiege fiest),t @i test he isditativar that nitie cpatiest tsoffelsefroendi cal

personnelt 22 Irrlﬂat thte test should be repeated (Step 135). OQther criteria
ai med atUtARPBICHYSURG Mhet her the test has been conducted properly and is of

igffi cie&n{?[‘ qelﬂ‘al ity for aﬂgl ysi s can not tigraseses&eﬁdr béltt hbe( %oéeboiokt _
nput g enfl f Galh irptihe RRESRAK SREPUEE 18 reYes 1A 'Fels QPENFOROPRE nedi cal
per sPNNglePer driferidBdiad by détethimrigewhether 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 prpperly and is of sufficient quality
20 for analysis can not be assessed by the noteboo‘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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that a test should be repeated. If the results neet the criteria, the

software operates to direct the nedical personnel to performthe next test
in the tesoizop/segsme. OF course, if the |last test neet #CTIs€2009100€386a, t he
software operates to performthe analysis as described (Step 145). Once all

oni tor 1 IV PUE0a 5 S BPB U B SALOMT, CRET BN, fhoBNL Pon of

each bl gadriinespdheattaxelsIine paliem k909 timentht Mavefsrhodasebtanedbysthies
achi eved by, anal ysing the data as a whol e and determ ning the | owest point

(L) in BHHNaveformcycle as illustrated graphically in Figure 2. Wth the
duration of each bl ood pressure waveformdetermned, it is possible to
determne the heart rate of the paffi&ff/dat the tinme the wavef orm was

obtai ned by the equation: hr = 60/d where hr is the heart rate and d is the
dur as i owheffe hhis theoloshriprats suded Ve tes dumtiom of dcohibod flessureheavefmsaniy t hat a
bl ood pressure reading and a heart rate neasurenent is available at any
time du??‘??é‘ Pest | ng. Wth the bl ood pressure and heart rate val ues during
each test able to be referenced, the software conpares the heart rate and

bl ood pfBigsiied Beas et a glocdoREsSE, Edding 31k 2Rt fale HEESIBEYE 5 a

per son g@éiiab%tiamgn@@jﬂﬁblt@gﬁnﬁge range as the patient who is also of a
simlar sex (Step 160). Fromthis conparison, a nunerical assessment of

aut onom f i r i i t ol | ow hg
For i aurtrp KSR bl Bt iRaialo L Gro EHHRR e A R b el 006
whel@: NiaRsdfiwvard eopparee thelgeart taig gad iblpodauesswrapeofilss ta thesesBerediin Hsut
aut onom i f o™ =
ot or ng}eﬁggﬁggﬂégééé)ﬂrg pefson MhihG ntS S%6irA B8Fadtse é§fr%&%%ﬁtd~ﬁd Rraigne

of a similar sex (Step 160). From this comparison, a numerical assessment of

autonomic dysfunction for the test is calculated according to the following formulas:
hradgst = [NHR — AHR] x 100%; and
15 bpadiest =|NBP — ABP| x 100%
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

15



for the test concerned; the fornmula for calculating the NHR value is set
out in nore detail below AHR is the actual percentage change in heart rate
of the pavDento/dssssng the test concerned. The fornul a f @cTsekeoatdsag t he
AHR value is set out in nore detail below. NBP is the percentage change in

bl ood pressure of a person w thout autonom c dysfunction of simlar sex
and age as Pf e'ﬁé%é@uﬁloqefﬁqm%g%‘k'?w&l‘%gﬁda?ﬁ %‘r?Bﬂhter'r%at'nggurw%grned.

The forml ad@reopddraed atihBGoi@a N&Pcmabla@qq'banes;asp%uué s sarqutdetairt bel ow,
andABP is the actual percentage change in bl ood pressure of the patient

during the detail beloNeer ned. The fornula for cal cul ati ng the ABP value is set
out in nore detail below in each case the absolute difference between the
two valloesch Eke thechbsbiRfe d@iffFreand baBRendthd tvpalors éRtRemdiMERVEBF ahflon i s of

primary,d c i r 0N of <t k1At i's j

Casent AT R Sl 6 (" GEH08 12 o e e RO ep ar e
cal cul ategidtionalswessiddied dseentiagllninimategiath val ue is as follows: NHR = (RHRref
- BHRref)/BHR ref AHR = (RHRpati bnt BHRpati ent VBHRpati ept NBP = (RBP ref -
BBP r ef Ad BBRi®{edABBve, thERRIRIAKRINBP BB ARH arerda)duBBRpedluent ThherreulRHRr ef i s
t he he?frt ra}{ae re.spor};sE of a person of the sane sex and age as referenced
from t HA" B3FLYaA IS@5(AIP¥Se for the test concerned. The measurenent for
RHRr ef varies for different autonom c dysfunction tests conducted. For
exampl e, RHRHRF (RER« hB8HBfBBer Regi me test and sustai ned handgrip test

is taken to be the maxi mum heart rate neasured during the conduct of the
t esl(s. AHR = (RHRpatient - BHRpaﬁent)/ BHRpatient

NBP = (RBPref - BBPref)/BBPref
ABP = (RBPpatient — BBPpatient)/BBPpatient
Where

RHR. is the heart rate response of a person of the same sex and age as
15 referenced from the external database for the test concerned. The measurement
for RHR,s varies for different autonomic dysfunction tests conducted. For
example, RHR for the Exercise Regime test and sustained handgrip test is
taken to be the maximum heart rate measured during the conduct of the tests.
For the Valsalva Manoeuvre test, RHR is taken o be the sum of the minimum,
20 maximum and/or the 15 derivate at different phases of the test. The expected
RHR for the remaining tests would be known to the person skilled in the art.

BHRis the resting heart rate of a person of a similar sex and age as referenced

from the external database for the test concerned.
RHRatent is the heart rate response of the patient for a similar description above.
25 BHR atent 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 RBP, varies for different autonomic dysfunction tests conducted and is
16



For the Val sal va Manoeuvre test, RHR ref is taken to be the sum of the
m ni mum nmaxi mum and/ or the 1st derivate at different phases of the test.
The expecwedofRsab for the renmaining tests woul d be kneem/SGaomheosser son
skilled in the art. BHRref is the resting heart rate of a person of a

simlar sex and age as referenced fromthe external t gbase for the test
concer ned. FIRYRI PehtPereon ﬁ‘@ﬁ%éﬂ the Zfte P@%ﬁiﬁ?@@'eoﬁ#ﬁ%%@a&% CICHE a

similar desgrédinkabstadrysustBhiEpabhegip test IRkeRss baghbaaatimumt systdlict he
patient. RBPref is the bl ood pressure response of person of a sjmlar sex

and age as rRieet pissegerRliestRBaRKeR AHANT gigt cnslvEt ‘Pfgwettﬁétst estIEBNLEr ned.

The measur engpbcte@REBENRIueY fri B8 rbMBiniHd fefscRbuldbORAGNE t6)sé Pardonon tests
conducted and i sknown to a person skilled in the art. For exanple, RBP ref

for The Exerddled imbgiae test and sustained handgrip test is taken to be the
maxi num systolic bl ood pressure val ues nmeasured during the conduct of the
tests. Agai rBBRkds dhepeastiod HRBR} pfesaieuel & (rersdieot @ reinfArmeeXt e’ 89eAs d be

known to t h%’eﬂe%f?c%ﬂ ﬂ%HﬂhEethérﬁ'?ltdé?ab%rs& for fe%{ cér?t;ef’ resting bl ood
p on of a sim age

pressure of a person ar sex an as referenced fromthe

external dat se for the test concerned. Ppat.i is.the bl . pressure
response of %‘lﬁ)gpa‘ﬁ%ifsl g‘f’%‘# PLESSHIR 1eSPOGESEr thahﬁ'%gfl%\?e‘cfl%% eas'(taﬁeh is the
resting bl oogbopeessure of the patient. The final quantitative assessnent of
aut onom ¢ dysfunction paraneters is then expressed as the sumtotal of the

hragyt est angBbRAadistiRs festinh bRodlPEsRAe bf thephtiérst ep 170) . This value then
may be graphed to show how the patient's trend of autonom c function and if

there i n i [ Nto¢i b Snif 0BGt A @8N ( SLemel&9) is kitershoul d
be apprzg?a %%@@?E@%e%%%ﬁgﬁgﬁ f"éd’gitﬁ“"?’ﬂg gﬁ%‘ﬁatn %e aboversi nveenti on is
not | i mexwessas asibeawpoidiatei thelbeghi 5od bredepiaitpe faraachtted (Biar Hlng
modi Cq‘ﬁfs%ﬁ.{eatﬂgn Hép.r HVGIBRLE tdBYoWP oW RIS pidri? Wend @R ALIonBRId fuRBEdMe Scope
of the present 1nvention:

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

15 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
20 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 monitoring 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

25 device 12 may provide the heart rate and beat-to-beat blood pressure data to
the autonomic dysfunction analysis device 14. This then alleviates the
autonomic dysfunction analysis device 14 of the need to calculate the heart
rate itself.

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

30 dysfunction analysis device 14 may be integrated into a single device.
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The beat-to-beat bl ood pressure nonitoring device 12 need not be non

i nvasive. Wiile a non-invasive systemis preferable for the confort of the
pati ent, wbeoionseasi on as descri bed could just as easil yChscadapoeds f or use
wi th an invasive beat-to-beat blood pressure nonitoring device 12. The

beat -t o-beat bl ood pressure nonitoring device 12 may have separ.at
processi ng ctr €0¢ t9ftyRre; gnavnallaw: Fat thel megicat dersoangli2ét [ RvetridenBenear t

rate as describedsahemeor e tB4S nitlab@hieAts abhifsD@d -dep-dAtdfa. bliRogispr essur e
nonitoring device 12 may provide the heart rate and beat-to-beat bl ood

pressure data Mengletheunedionl RereprvrelLp o Wsdl§iemstiogeppaianydestiig & t hen

alleviates the @&m&eggégqg%ﬂe% anal ysis device 14 of the need to
self.

cal cul ate the l§|ea‘rt rate it 0 The beat-to-beat blood pressure

moni §ori ng devlirceituetioan avhene dherbest-yleaindeod preasrey slositedng devisa Yay be
integrated Int ghfsic%'ll}?g:l Bnt8Y 115 8he TR ML Wsfunhidh 2hbRWs! 8dvidd 94 MaRY cal
personnel 22 t0 overti de'the asSessment of ‘the test asuremnents agai nst
the set crit erimathodnoft hormestiomenan bédynmdaralothssriband$B canler 88 cefFemhe

systemto repe : ; :

S tuati ons vherStphg $ERbol Bin POCHRRER RSEGEaPE bt e REAG orickBel
physically conpadés to the autonom c dysfunction anal ysis device 14, the
met hod of conngg¢tion can bhe b S, ot 0 .1 nstance,
contrﬂngcti on c%ms\ﬁrgﬁeésg h?%\?&a“%y%&g@e%@f thae E%tétg%%rg te%f(godlcgpégrgu%emogf?&g{adgl e.

W r el ess connedévion1dendelen ativeoméadysfundieatnlysie depice sdunay hemytvear ng
device 12 and t unction analysis device 14 may be by way of

: LORn AU O A s QY21 ; . : ;
infrared or wi Pel'tas Phdi 8.ess¥‘?ﬁ%°aut ononm ¢ dysfunction anal ysis device 14
need not be @ Mhe ehdmtondongysfierctidi8. anktysizadeyics t14daseedsiok yoeba aotdeaddlcat ed
device or dESkEgeruter 18. It can just as easily be a dedicated device or desktop
15 computer, or a terminal attached to a computer network.

e While it is preferable that an analysis is performed during all the full set of
tests, it is possible for a similar to be based on the results of one or more of
the tests rather than the full test set. -

e A start/stop button 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.

¢ 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.

o 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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conputer, or a termnal attached to a conmputer network. While it is
preferable that an analysis is perforned during all the full set of tests,
it is poswOkbw/isers6a simlar to be based on the resultsPofi/SGaenmnozser e of
the tests rather than the full test set. A start/stop button may be

provi ded on the beat-to-beat blood pressure nonitoring device 12 gs a nmeans

of indicatint theddiendnhEwenedrt mia adhleg RipssiregsepeRssst eshdestedi®d by

t he nedi cal pe_rs&(ﬂfh?eﬂima?or reEF@né@'ﬂnienM@?lb/@ uRedtiot Brobigat arlblireRshtioh essur e
nmoni toring device 12 need not be connected to the notebook conputer 18
during testi ngWhethsr 8 Ratienti swiiing fipasautangyeigtdysnplét bl ood pressure
moni tori ng dpvidn) 2R Kol ANRAsRECEBER (TEAEE. MMbnthiG! B8R ROdoBIEREHT €
nmeasur enents. These neasurenents can then be transterred formthe storage
mean$ to the nefiebeyio sampater 18 upon subsequent |inkup fol | owi ng

conpletion o . ; rt.he i ar t, the
system may cgn??%u%ﬁg‘h;é qnﬁ%Yt%% '%ﬁﬁ%nﬁpgégd%%rég%%g%@ tcr]rgu@g? ia@%f%ri ng
the testing regkiemally stordd slativedn ferarionomie alysiuoctiont anatys|saavieg 1o

B oo | Eva R HEE PLAB A S R R TR S,
the heart ratenmydniphcioch fiteesalouleterdeposis, thoe éactuld esdd to defesene fiheg time
oL P PRt e BeChE AR P B AR ASeR AL
pressure nonit eampingiete.ce i s positioned adjacent to an artery. The
kbl s (- KE e R N R L A
sanpling rate eb-ekisendeanditiondeait rodpdtlupnes sutle vatueist OAh nexadple tetd2 may
| mpact on the %grlrgé{ltﬁet \(/aa uehse%rzgccggltlt%r t%g%a{igrqt%ir?g Hgt%—dblcgc?(egs?t ermne the
15 e Each record held by the external database 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 ca;"n be made with reference fo any
other relevant health profile as would be known to the person skilled in the
20 art.
e The RBPw, RHR. BBPs 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.
o 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.
e 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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cal cul ated heart rate may be anended to factor in the influence of such a
sanpling rate. The cal cul ated values hrad and bpad may be further
correct edwbaomosaunat for co-existing conditions that mapCirsiGkuemneesssuch
val ues. An exanple is to correct the values to account for the patient

t aki ng bet a-bl ockers. Each record held by the external database nmay be
further ”s%é’@e&@%&p&feﬁ&@ Ryt K c,pleﬁ?}{‘vmg'i'lf?dt %?W%I@rhg%at 2 %%CPV es bei ng
cor r el akpdifieatidrReaEmsomeitBNivBbiey ndthmatily ieRflusive,agm BEdosdinedReen
further segregﬁ%ion of records held iﬂétqf exterF%g da%&ﬁase can be nmade
with refesmdist BiIrhgr gmpodmears Gaosisersst Withia erscpe Pl e PLessb IVEMRY: known t o
the person skilled in the art. The RBPref, RHRref, BBPref and BHRref

val ues may be determ ned by averaging the rel evant bl ood pressure
measurenents and heart rates of a 'normal’' person found in the external

dat abase. The bl ood pressure response and heart rate response to an
autonom ¢ dysfunction test for a '"nornal' person nay be a range of val ues
bounded by upper and lower limts. The hrad and bpad val ues may be

wei ghted according to the significance of the test providing such val ues.
In this respect, it is noted that hi gher weightings could be applied to the
Val sal va manoeuvre and cold water tests due to the observation that

i ndi cations of autonom c dysfunction only show up in these tests when the
di sease i s nore pronounced. It should be further appreciated by the person
skilled in the art that the above nodifications and inprovenents, where not
mut ual | y excl usive, can be conbined to formyet further enbodi nents
considered within the scope of the present invention.WE CLAIM 1. A nethod
for measuring parameters of autonom c dysfunction tests conprising:

obt ai ni ng beat-to-beat blood pressure neasurenents froma patient during
t he
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performance of each of at |east one autonom c dysfunction test; cal cul ating
vari ant bl ood pressure and heart rate values' fromthe beat-to-beat bl ood
pressure woaswmssaat s for each of the at | east one aut omamisSG2ahshessct i on
tests; summ ng the variant bl ood pressure values cal cul ated for each

aut onom ¢ dysfunction test; and sunm ng the variant heart rate val ues

cal cul aWﬁijv-éWl:each aut onom ¢ dysfunction test. 2. A nethod according to
claim1l1l, where the step of calculating variant bl ood pressure and heart
rat e vall ugsméthodnfdrimeedseiming pardnesérsiolf aodnpmesdysiiactieastsecmamirisingncl udes t he
sub step of calculating the heart rate according to the fornmula: hr 60/d

where: hr i spidifingarbt-td-BéR Bod PRshaki B&dsuréhehtd fiotn Bheatidt atimnirefl the
bl ood pressure waveformin seconds. 3. A nethod according to claim 2, where

the sub st epedPraalcRaech gt eheasionp RuURPRIG dysigjeR &Flt o factor in the
sanpling rate of the beat-to-beat blood pressure nonitoring device. 4. A
met hod accoraioupting angnbhleodfpressaiarend heert3atenalies fraem tecpeaifo-bapicul ati ng

variant bl oqgo i SRSUNE MLuASALs foRElo B HESt [eh8bid EubithiclBstiR@lortl 00d

pressure neasurenents inclu € sub Steps of: conparing t

pressure nedssisenent taken fromthe patient against a normal bl ood pressure
measurenent stored in a record representing a person wthout autonomc
dysfuncti on duawhing thesivaiidrarblpsdfpréssues viahes peditcdated cfompeadhngutbhemic

cal cul at ed hcfa% {Soate Feaauremsnt agai nst a nornmal heart rate neasurenent
stored in a PEHF 'Tf«?ﬁ’@é' nting a person w thout autonom c dysfunction

having a simlar profile as the patjent. . C
10 summing the variant heart rate values calculated for each autonomic dysfunction

test.

2. A method according to claim 1, where the step of calculating variant blood pressure
and heart rate values from the beat-to-beat blood pressure measurements includes

the sub step of calculating the heart rate according to the formula:
15 hr = 60/d
where:
hr is the heart rate of the patient; and
d is the duration of the blood pressure waveform in seconds.

3. A method according to claim 2, where the sub step of calculating the heart rate is
20 adjusted to factor in the sampling rate of the beat-to-beat blood pressure monitoring

device.

4. A method according to any one of claims 1 to 3, where the step of calculating variant
blood pressure and heart rate values from the beat-to-beat blood pressure

measurements includes the sub steps of:

25 comparing the blood pressure measurement taken from the patient against a
normal blood pressure measurement stored in a record representing a person

without autonomic dysfunction having a similar profile as the patient;
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5. A nethod according to claim4, where the variant bl ood pressure
measurenent is the absolute value of the bl ood pressure neasurenent taken
from t he watzbents34dsnus the normal bl ood pressure neasur egersGebonesdsi N a
record representing a person having a simlar profile as the patient, the
absolute value nmultiplied by a constant. 6. A nmethod according to claim4
or claimb5, comereng e calculated et tate measiemeané agbinst atwrvgl bearbratehe heart

rate measur enent el En?}]z’f e%gﬁ)l{r %e r@c%% q.gh[ﬁg%gﬂ@ ngﬁe,%% Bl Midtohdthie

measur enent "St0F represe son having a simlar
profile as tysfupatdngmving deimilbspiolieesvaé petignt! tiplied by a constant. 7. A
met hod according to claimb5, where the nornmal bl ood pressure neasurenent is
t he pergentag®osaseririgobtigind4 pPhRsSSURE vafiadt NEsS pressuitchoshsiaethonioisi ¢

dysfunction neasured during an autonom c dysfunction test, determ ned

accof di ngtheoalspbite ¥alhg o4 th d:pr@p@ﬁ@@ea_suégﬁrg%lyeggﬁm &W?gﬁegfmf\%ﬁ is the
ger?ent ?Qﬂwecﬁ@rﬁfb@ bidgd r@QQJrQ[n@a%h Ufe?héhft stdred mefrasgact)mn' r’éb@é?t&l@E@@Gmw f
ysfunction measured during the autononic sfunction test; e person of a

similar phaying a siailarpeotie ep Ehﬁpart'éf“egﬁré%ﬂl‘ggﬁﬂi‘? H’é‘lt@?‘égﬁélcoag?agase f or

the test concerned; RBPref is the blood pressure response of the Person

wi t hout 6.aét owtheidcachsdingdpi daim dher peinedn Wiera theiariapt peatirple igssthene
patient a o for ' j b PRROReS gered; AND
Bapr ot 1 < SPRABaiie of g Hal e e e R e

dysfainct i ontmal heaperiomessuramenistioead iprafedoed seprespitipad ReTEOREaRGECt ed f or

the aut ongyc, AHINCHEGRALAS In BB DRILORIRBIoB0y A cBRithad according to

claimb5 or act ual ood pressure neasurenent is the
actual per.centaqge chapge,in bl ood pressur h [ Fed: during
t he aut n&ﬁ"@%@sﬁ%ﬂ@@%;‘? ?l@@ gdgpgﬁeﬁﬁe@?ggégba:&r?gg%sgﬁ{]h{é%m _
the percentage change in blood pressure of a person without autonomic dysfunction
measured during an autonomic dysfunction test, determined according to the

15 formula:

NBP = (RBPref — BBPref)/BBPref
where:

NBP is the percentage change in blood pressure of the person without
autonomic dysfunction measured during the autonomic dysfunction test; the
20 person of a similar profile as the patient referenced from the external database

for the test concerned;

RBP, is the blood pressure response of the person without autonomic
dysfunction; the person of a similar profile as the patient as expected for the
autonomic dysfunction test being performed; AND

25 BBP, 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 5 or claim 7, where the actual blood pressure

_ measurement is the actual percentage change in blood pressure of the patient
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formula: ABP = (RBPpatient -BBP p atJent)/BBP patJent where: ABP is the
actual percentage change in blood pressure of the patient during the

aut onom cwaysfunisisson test concerned; RBPpatient is thePbisedogressar e
response of the patient for the autonom c dysfunction test being perforned;
AND BBPpatient is the resting blood pressure response of the patient as
expect ed fiorastied duting dhe cawdgrefnoin cdysfunctiers ttesie datgrpeet oacaeming . to Atheet hod
accordi ngf&p%ﬁ.ai m 6, where the normal heart rate neasurenent is the

per cent age charige in heart rate of a person w thout autonom c dysfunction

measured during an autononipc dysfuncti est term ned according to the
formula: NHR = (RHRref - gh&'ré%#ﬁﬂﬁ %Ftp‘é}\ﬂgllBeacE’NﬂR is the percentage

change in heart rate of the person w thout autonom c dysfunction neasured
duri ng t h&hgR:ononi ¢ dysfunction test; the person of a simlar profile as

the patient as referenced fromthe external database for the test

concer ned; RMBP &f thesadit peeantageahenge spase pufsstiecoflee palieniidutingithe

aut onom ¢ dys 1an: S simlar profile as the patient as
expect ed fora"{tﬂ{e}ﬁ@hﬁgﬁfgha%nﬁgéstfcgﬁ%‘%ﬁ%@f test being perforned; AND BHRref is
the resting heart rate of a person w thout autonom.c dysfpynction; the
person of a RPRgstear ISpF {b,@dagr%%eprglspgrpﬁe Qg ths RAlFRY I”ob‘lvet AR honi ¢
dysfunction dwaincheh ket Beh perdehetPANS met hod according to claim6 or claim
9, where the actual heart rate neasurenent is the actual percentage change

in heart ratgppl, the tRatdtny oitRRASHEESLrE Heddihst ¥ the patient as expected for

10 the autonomic dysfunction test being performed.

9. A method according to claim 6, where 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 to the

formula:

15 NHR = (RHRef — BHRer)/BHR e
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
similar profile as the patient as referenced from the external database for the test

20 concerned;

RHR is the heart rate response of the person without autonomic dysfunction;
the person of a similar profile as the patient as expected for the autonomic
dysfunction test being performed; AND

BHR is the resting heart rate of a person without autonomic dysfunction; the
25 person of a similar profie as the patient as expected for the autonomic
dysfunction test being performed.
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aut onom ¢ dysfunction test, determ ned according to the forrmula: AHR =
(RHRpatient -BHR patient)/BHRpatient where: AHR is the actual percentage
change i nwbearoossase of the patient neasured during thePauiSora¥000386
dysfunction test concerned; RHRpatient is the heart rate response of the
patient for the autonom c dysfunction test being performed; AND BHRpati ent
i s the @9t methodemcordirgt o adimtther gaitn @nvhess thepelvaldibafigpte MeasieBRBIN c
dysfunction,te | . i : di ng
ol ai m i neruiinac AP REr Ak TS oy BRE 2P ind REREA, Meb P Bl 8R0S e
val ues pr iaotoromic dysfandtion test etgxminsdrangortingiodhafprvlaany precedi ng claim
including the further step of weighting the heart rate response val ues

prior to summation. 13. AAMRENRHRAGEPFBHR].LA)/BIRMrecedi ng claim where
the at | east one autonom c dysfunction test is at | east one of the

fol I ewi ng:,avi ng the patient performthe Val sal va manoeuvre; having the
patient repeatedly |ying down and standi ng up; having the patient's hand

mai nt ai ned | sust ai han i D; Vi i tRke et
exerci se reglﬁﬁrs; 'Saﬁ‘al%crf%gﬂa %ﬁegg% echat ee‘ﬁ?hégﬁarﬁ% an{*ﬁ:?rge I'n c0|uge(€vat er.
14. A net hod dwingrtté mgtohomamngyspmetdediesycaicaimed; wher e each of the at | east

one autonom c dysfunction test is perforned for a predeterm ned | ength of

tine. 15. A sgeRem.fiRrh&BasH F4ts Jesivhaget Sespatientitt tnoaitonatyiefdystiniction t est s
conprising: a beat-to-beat _8I ﬁ?d pressure nonitoring device; anda
processi ng uf§stPeinmeedoesd: o - t 0- beat bl ood pressure nonitoring device is

operable to obtain beatto- beat bl ood Press_ure measurenments from a_gati ent
durilfig t he pBrHReseaischegesting heart rate of he patient as expected for the autonomi

dysfunction test being performed.

11.A method according to any preceding claim including the further step of weighting

the variant blood pressure values prior to summation.

12.A method according to any preceding claim including the further step of weighting

15 the heart rate response values prior to summation.

13.A method according to any preceding claim, where 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;
20 having the patient’s hand maintained in a sustained handgrip;
having the patient undertake a set exercise regime; and/or
having the patient's hand immersed in cold water.

14.A method according to any preceding claim, where each of the at least one
autonomic dysfunction test is performed for a predetermined length of time.

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

a beat-to-beat blood pressure monitoring device; and
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each of at |east one autonom c dysfunction test and cal cul ate vari ant bl ood
pressure and heart rate values fromthe beat-to-beat bl ood pressure
measur enewb0foars3aach of the at | east one autonom c dysPamsGan/ovessss, the
cal cul ated variant bl ood pressure and heart rate val ues bei ng communi cat ed
to the processing unit where the variant bl ood pressure values for each
aut onom ¢ dysfronessinguniiest are summed and the variant heart rate val ues
cal cul ated for each autonom c dysfunction test are summed. 16. A system for
measur i ngwpareaiiet st hedt ilcdd pressutty sibuhliel ngodeviesit Dpeipe tasobigin beat-

I i i.t, where

beat-to-beat bl god, pressure nonitorjng device, d.a processin n

the beat - &P at?loﬁ‘i'j (P(S%SSHF%&%‘F%WH’(?H*% ﬂPV‘na Q?S'\‘?P@ Uity elpgﬁﬁ)r a?](ggo%t ain
bea}g t o- beath fbi' &Qdﬂﬂb}?é%\uﬁf?\omfwmﬁ fest E@dﬁbﬁc@faltei \@Jrifanﬂnlod)mgrebhlge

per f or mance each of at_ | east on ut.onomi ¢ sfunction test an

conmuni cafBd ﬁ@”%@sﬁ%ﬁ“&%q%go'g?%%@%@ Hrﬁs%‘r‘ﬁetn?eq%'éerﬂ?rgﬁi%rs?aﬁa uni t

t her eaf t epr QREr @bl st dneah@bhdhie d@firibn blesied the astuulaedndriaraibloodat e

val ues fromthe beat-to-beat blood pressure neasurenents for each of the at

| east onePERSEBIFOANE hagd raiRcEIUSS ebd comPWBIcaiedciosp RICCRSSING YE WaPer al so

oper abl e @ SatBnt B oWk Ssife PAIGESTOR RS Bl NYMidIegsflimtion asdl anelsomarsdc
dysfunction test and sumthe vari ant hez;gf')t r%{e val ues, c lﬁll att e€ for each
aut onomi c 289 e Medans Hepd &ate vahaes galgylatedfob gadl} RGOS PINHABIESE 28 ai m 16,
whelig theghg@pidd.rate is cal cul ated according to the fornula: hr = 60/d
where: hr is the heart rate of the patient; and d is the duration of the

bl ood p S nVeR 1 6 PEisNSnipisimhal m 17,
wher e tﬁl@sAc Igeul at Zﬂ%@?@pﬁﬁgﬁéﬁ jtaﬁ?@%s{yg@qactor iSn tf@ssgnpl ing rate

of the beat -£ - hagt bl 595 BIegSRY orBihg 81168 AgVi e

a processing unit,

where the beat-to-beat blood pressure monitoring device is operable to obtain beat-
15 to-beat blood pressure measurements from a patient during the performance of
each of at least one autonomic dysfunction test and communicate the
measurements o 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 each of the at least one autonomic dysfunction tests,
20 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.

17.A system éccording to claim 15 or claim 16, where the heart rate is calculated

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

d is the duration of the blood pressure waveform in seconds.
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19. A system according to any one of clainms 15 to 18, where: the bl ood
pressure neasurenent taken fromthe patient is conpared against a nornal

bl ood preseuwnm/oFeasur enent stored in a record represent iPOE/S&2@@08@86 havi ng
a simlar profile as the patient in determ ning the variant bl ood pressure
measurenent; the cal cul ated heart rate nmeasurenent is conpared agai nst a
nor nal searsysteat scovedisg foesiamt 17 wheeslthercadculaied hdant ede éssadivsted) tafaséarson

having a signlar profile.as.t ' ' vari ant heart
rate meastr ?réﬂ?‘Pﬁ) r_a%erfs gpg%]etg%%ét@?é%b% gqgllteg}t‘%'@gﬁg\f\j/&g?% the vari ant
bl ood pressure neasurenment is the absgl g{;? vagl ue of the bl ood pressure

measur erfentYsigReRCoPFdM ROV PREIE SIS had 1§ Pmal bl ood pressure

measurenment stored in a record representing a person having a simlar
profile as theblpatipetsure meastysoient aken!fipa e PRiAN EICHPPHCE AISNBHR. 21. A

system accoaﬂhﬂ& t%l&g& {pﬁésghrjegmemgzﬁeﬁﬂq o}’é'i'# fnagyeﬁgérréprééérﬁinbfsa bepsoabsol ut e

val ue of the hear at'e neasurenent taken fromt patient mnus the normal
heart rate imasisgrasiear ptofileeas the petiest by detespinivsdhe ivagant HeadsBIeSAY® ng a
simlar pr O%jléaﬁu?é% rﬁ.e patient, the absolute value nultiplied by a
constant. 22. system according to claim20, where the normal bl ood

pressure neasurenment is rcent age change in_ bl p erson
wi t hout autg]?ﬁ)ﬁ?lema frﬂﬁ?&rigganmﬁﬁ%gwga @u%@@r%ﬁagﬁﬁ%n%ﬁlg@%&e?ﬁr{%| on test
det er mi ned asseUekméntistorediin 4 avcord @prddBRtiny 6 RBRefhavinBBPsirilyr BBfteess wher e:
NBP. is the percentage change i,n bl oo [ u f person w t hout

aut Bhoni ¢ d@%ﬁ’ Bﬂﬁq?ghd%@%%%gqedfﬁr'iaﬂgh%{g%g%En %ﬁ%ﬁ[iehgggisf unction test; the
person of a simlar profile as the patient, reLer nced fromthe ex})ernal

dat abas?0-Aotystane acefingdacRiMdg: wbera s \@rieRk PIRPE MIEHHES LigPRUTPEE bse of
the persopaMidaRiE vaME RHE Blood pressure measurement taken from the patient minus

the normal blood pressure measurement stored in a record representing a person
having a similar profile as the patient, the absolute value multiplied by a constant.

15  21.A system according to claim 19, where 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 person having a similar profile as

the patient, the absolute value multiplied by a constant.

22. A system according to claim 20, where the normal blood pressure measurement is a
20 percentage chanige in blood pressure of a person without autonomic dysfunction

measured during an autonomic dysfunction test determined according to the

formula:
NBP = (RBPet — BBPrer)/BBPyes
where:
25 NBP 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 concerned;
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dysfunction; the person of a simlar profile as the patient as expected for
t he autonom ¢ dysfunction test being perfornmed; AND BBPrbf is the resting
bl ood pr eseunw/mBB446he person wi t hout autonom c dysf unct ipom/SGebmw/op&sson of a
simlar profile as the patient as expected for the autonom c dysfunction
test being perforned. 23. A systemaccording to claim20 or claim22, where
the actual RERG fr dss Wiedpassisusnarspirset be thet prrbopewitimnit agidordmitge i n

bl ood pressuye, of th atient durij t i C..dys i

det er m ned 8’25‘?‘8"% p?ﬁ@“f%r%ﬁ\”ﬂgr i%gﬁé agggglpoa t'lgpe{tn%g[é gg‘%&%ﬁ gﬁ@ﬁ

t)/ BBPpati efntonuingée dysidifon sedt being pledfatmerk ANt age change in bl ood pressure
of the patient during the autonom c dysfunction test concerned; RBPpatient

i's the bl ooggys q%m&%eét%%mm@ésm@@fﬂ@tp@mn Wieout aatoaummwgfmodwunctl on
test being perforrre Ppatient is the resting %gw % ressure, response

of the pati df¢ F@S(?ékﬂfeét%@”@roprof'ﬁea%ﬁlf‘%ﬁ’@ﬁ?@ A SKeFrde s PUBRTRIG

perforned. ZdsMnslst @9 RGSPpstidMelio claim 2 1, where the normal heart rate
measurenent I's the percentage change in heart rate of a person w t hout

aut Onon%%ﬁ%zﬁtgﬂcééc%pdlﬂﬁﬁé LdnNS8 ACGAA! 1289 vh%ré 5o TRfB ibodNpRssuleRHRr ef - -

BHRr ef ) t hé percent agé change |n eart rate of the
person w neastremgrdrisrhe astw peotentagenslangect daed rigessvee aitiba omatient

dysf unct | g[]p&%%[ﬁ ?H{éﬁgg‘(’?gér g.[ﬁcf? n ?ég? 'd@cé{@\ineara%%b dfng®o tﬁ@%rrﬂﬁfg‘ ent as

r ef erence ase the test concerned; RHRref is the

heart rate response of th er wth aut c dysfunction; the person
W0 sim i ReP S B ness Hiree B Py

of simlar profile as t Pt he aut onom c

where:

ABP is the actual percentage change in blood bressure of the patient during the

autonomic dysfunction test concerned;

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

BBPpatient is the resting blood pressure response of the patient as expected for

the autonomic dysfunction test being performed.

24.A system according to claim 21, where the normal heart rate measurement is the
percentage change in heart rate of a person without autonomic dysfunction,

20 determined according to the formula:
NHR = (RHRref hand 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
25 similar profile as the patient as referenced from the external database for the test

concerned;
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dysfunction test being perfornmed; AND BHRref is the resting heart rate of a
person w thout autonom c dysfunction; the person of a simlar profile as
t he pati ewD 2am/0834@6ct ed for the autonom c dysfunction test/Sceoaa@ogsss f or med.
25. A system according to claim2 1 or claim 24, where the actual heart rate
nmeasurenent is the actual percentage change in heart rate of the patient
measur ed duRHR}ti$theahdapnaie cespysselnt theopersers withewteauipnraic Aysbiraialy to t he

formula: A HR=(RH Rpatl|ent = ti ES& el BondiR 1S the
actual per cg?ﬂ QSQQEhQEnﬁé'W'l?rtfggﬁ”?%ssﬁg QW;%SEEU e?létoe%é@%re PGuring the
aut onom ¢ dygéfunetionassttbesig peofoaeediedND RHRpati ent is the heart rate response
of the patient for the autonom c dysfunction test being performed; AND

BHRpat i ent ieﬁﬁrg% Er%SFeisﬁﬂ% Reat ratbalfex pérsbhevipali embnasicedyshutotion; e t he
autonom c dystunction test being gerfor med, 26. A s%sétejfm 6%6co%r}gi r'?c%ni 0 any
one Sof cl ai PErsSPR b 2 5imilgheprefienhas Vil BRAtEND Fo F¥Preass uPe Wal HEL"d8%er ni ned
for each auhg%%ﬁbn%ﬁfﬂéﬂ@;ﬂémrrﬁ%.t are wei ghted before summation. 27. A
system according to any one of clainms 15 to 26, where the variant heart

rate v s _determn . fo t L sf [ | Hrivesight ed
bef or &*u&w&ﬁ%ﬁ aﬁ‘%&&néy{s éﬁq@cggrgmga@q%ghy%g g?; tgﬁg{arrs 15 to 27,
wher e t hemeasleasint isribe attuahpercentdys thengesi ib fhepe sete;of the paient Megiereds t he

ol | 0w oy BRI hiGREkl IciBE QB iPclakeakiva ROBHNLR] having i he

patient repe _ own an I'ng up;having the patient's hand
L ot “omor MRS 2R LIiReLLETL uncertake  set
where:
AHR is the actual percentage change in heart rate of the patient measured

during the autonomic dysfunction test concerned;

RHRpatent is the heart rate response of the patient for the autonomic dysfunction

15 test being performed; AND

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

dysfunction test being performed.

26.A system according to any one of claims 15 to 25, where the variant blood pressure
values determined for each autonomic dysfunction test are weighted before

20 ' summation.

27.A system according to any one of claims 15 to 26, where the variant heart rate
values determined for each autonomic dysfunction test are weighted before

summation.

28.A system according to any one of claims 15 to 27, where the at least one autonomic

25 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;
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having the patient's hand i mMmersed in cold water. 29. A system according to
any one of clainms 15 to 28, where each of the at | east one autonomc
dysfunct iwo 2084153448 perfornmed for a predeterm ned | engt IRCOISGROG900380. A
system according to any one of clains 15 to 29, where the beat-to-beat

bl ood pressure nonitoring device is a non-invasjve bl ood pressure

noni tori ng s8aVING e patients _grgk mainkabeast igiavystanagiandgdrof clains 15 to 30,
where communi cation of measurenents between the beat-to-beat blood pressure
moni t ori ng déeviog thenehtieheurpiedelks sisatexancise ragibg; amajorof wi rel ess neans. 32. A
system according to any one of clains 15 to 31, where the record of the

person havi ngadng ths peaients iednd iingssédid ¢oid weiek. i ncl udes information in
respect of at |least one of the following attributes: age; sex; health

profil epgeh hikiehi é(cco?tﬁnd\t&gﬂ%gﬁgrof EeRRa Rk Go PRALHBIEYING: HEfd: &sE ofk Or ed

thereon that, when executed by an appropriate processor, Eerforms a net hod
for Aeasurdyigneaicasiiaetipngestdspeimed faya piasetdroineddengh gE8Bedi ng to any

one of clainms 1 to 14.
30.A system according to any one of claims 15 to 29, where the beat-to-beat blood

pressure monitoring device is a non-invasive blood pressure monitoring service.

31.A system according to any one of claims 15 to 30, where communication of
measurements between the beat-to-beat blood pressure monitoring device and the

10 processing unit is by way of wireless means.

32.A system according to any one of claims 15 to 31, where the 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.

33.A computer readable medium having software stored thereon that, when executed
15 by an appropriate processor, performs a method for measuring parameters of

autonomic dysfunction tests according to any one of claims 1 to 14.
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