METHOD OF DERI VI NG CENTRAL ACRTI C SYSTOLI C PRESSURE VALUES AND METHOD FOR
ANALYSI NG AN ARTERI AL DATASET TO DERI VE THE SAME FI ELD OF THE | NVENTI ON The
i nvent i onwoebalmsooo a net hod of deriving central aorti @csssbalsiooo4ps essure
val ues and a nethod of analysing arterial waveformdata to derive central
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Heart disease is a serious health problemin devel oped countries. One

i ndi cator of potential heart disease is variance's in the bl ood pressure
froma designated range of "normal" values. A comon nethod of determ ning
bl ood pressure values is to take both a systolic and diastolic bl ood
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in this rra@)ner na rraslk abnormal central aortic systolic pressure val ues.
e sol FYPEHCPESHISYEHER1 em has been adopted by Atcor Medical Pty Ltd.
Atcor's solution uses a general transfer function fornula to convert a

radi al BRACKGROUNR-TOTHE INYEMIAONal aortic bl ood pressure waveform

However, this general transfer fornula assunmes that all aortas are the
sane, thehd eollowing idishuasith of the Clodckgirauridoo viakuimveatian ris niatbnidedotogh

testing on a cross-representatign of tients and therefore t ener al
assunpt ifBAlitgES annﬂlﬂeaﬁ‘%%@w o‘?’rJ ﬁ'}? cpé?%%ﬁa'f]?’%'ﬁ@rbf He\é(ﬁf’ Flal '?a‘:gﬂ“?cg t%r essur e
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sanpl e. s general transfer fornula al so involves obtaining conplex
der i vat iofdbe whatenalrglercachiswas oublishech dnpwaay kart Pidhe semmEhgeniabata to
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Heart disease is a serious health problem in developed countries. One indicator
of potential heart disease is variances in the blood pressure from a designated

range of “normal” values.

A common method of determining blood pressure values is to take both a systolic
and diastolic blood pressure reading at a brachial artery using a pressure‘cuff.
These values are commonly considered indicative of the general blood pressure
in other arteries including the aortic pressure values. While this assumption has
historically been beneficial in indicating potential heart disease, recent studies
“have shown that a “normal” brachial blood pressure value measured in this

manner may mask abnormal central aortic systolic pressure values.

One solution to this problem has been adopted by Atcor Medical Pty Ltd. Atcor’s
solution uses a general transfer function formula to convert a radial pressure
waveform to a central aortic blood pressure waveform. However, this general
transfer formula assumes that all aortas are the same, the formula is based on a

correlation value determined through testing on a cross-representation of
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Thr oughout this docunment, unless otherwi se indicated to the contrary, the

ternms "conprising", "consisting of", and the like, are to be construed as
non- exhawsi2e®/060993i n ot her words, as neani ng "i ncl udi n@CTISGR03GDO468 M t ed
to". In accordance with a first aspect of the invention there is a nethod

of deriving central aortic systolic pressure conprising the steps of: a.
obtaining a set of predeterm ned nunber of blood pressure neasurenents; b.
reversing the order of the set of predeterm ned nunber of bl ood pressure
measurenents to obtain a reversed bl ood pressure set, the reversed bl ood
pr essur patientsransk theeafors iheqenkral assumptied may istroducearer vr¢aleHaliNs ng to

the follow ng formla; 1. .0l _ 5 . : Q. enr 1ts the
set of B 88895#%%&rpie?f%’ggﬁoyng%#gmrs Eﬁ@?&@é‘%‘ﬁ??ﬁgﬁge@%ﬁ Og?]%r@éggsed bl ood
pr essur gepreastiative dainpled This genessintransfbe fomadet alsai inedves mMidaining

determ ning an integer interval value;. d. averagin series,of nsecutive
r ever se®°Bl dﬁ'?‘\é% G?é”tﬂfﬁré@tﬁye%'ﬁ?wr%e'ggq H@EC‘?E%’%? H&eralégewlg%latlﬁ 8% pressure
set equa) pbPrbbssseliNh&r@8Eed Alphatrtally alétea GERTSHIH fdefipia.an gth reversed

bl ood pressure neasurenent in the reversed blood pressure set; e. storing

the avergqgiARY W RERVEETRAP Sot

Throughout thfs document, unless otherwise indicated to the contrary, the terms
“comprising”, “consisting of”, and the like, are to be construed as non-exhaustive,

or in other words, as meaning “including, but not limited to”.

In accordance with é first aspect of the invention there is a method of deriving

central aortic systolic pressure comprising the steps of:

a. obtaining a set of predetermined number of blood pressure

measurements;

b. reversing the order of the set of predetermined number of blood
pressure measurements to obtain a reversed blood pressure set, the
reversed blood pressure set representative of a reversed arterial

waveform according to the following formula:
rbp[1...n] = bp[n...1]
wherein:
bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
-and n represents the predetermined number.
c. determining an integer interval value;

d. averaging a series of consecutive reversed blood pressure

measurement readings in the reversed blood pressure set equal to the



f. repeat steps d and e with the value of g comencing at 1 and being
incremented by 1 each tinme until the value of g plus the integer interval
val ue equabotoms4psedet er m ned nunber of bl ood pressurepPoeasaomBRMGS | N t he
set such that the average set of values represents a noving average
waveform g. identifying a point of intersection of the reversed arterial
wavef orm and the novi ng average waveform and h. setting the central aortic
systolic pressure (CASPfinal 1 as a reversed -/ blood pressure val ue CASPA
in the reversed bl ood pressure set nearest to the point of intersection. As
t he int ersecti ointggsirintepesl wekie eanameasiag Siom antqerieyprspahvaloed presstre he

novi ng aver age ﬁ%\eég{%%{)r%%&tgﬁtﬁé/@v%ﬂédyblgad ﬁ%érﬁ%ghegget?n the reversed arteri al

wavef or m wher e ressure measure Sttty may be higher this
may have the advant a(%e of reduycing any effects of time |ag. Further the
central aorti® 8YENgIthe ayeragedvaliesin ey avpEas #8tn bl ood pressure
nmeasurenents that nake no assunptions about the general bl ood pressure
wavef orm of d. crepest stgpsed emtdlag with thangalee off i commgnciedwaiel ehe befirances of

error. In accordance t.h _apot her. aspect of the_inyention there is, a nethod
of deriving cenprcﬁq_’mﬁr\égef‘i%é' E??&‘)?'W Lﬁﬁ@&\@éuwﬁﬂr Y‘é? 'f‘?ﬁge_gf'gﬁ@'abf: a)
recei ving an ar{gueal eqipief ehen gréasteimineddi Mirlb&g bhe bgdder padssuryef ormin
the arterial waveform dataset into a representative set of blood pressure

measur enents halieagueeperisetrertienest fysbethat the raxpsags niptt BE GRS of the
set of blood pr g%’?ﬁ&t%%wiﬁg%gbﬁa aewémome predet er m ned nunber to

obtain a revers ood press surenent’s set , the reversed bl ood

pressure set representative of .g reversed arterial veform according to
Phe ol T ou nd-s BERERMIG S bt O iferoB T R e VRbsar M aral Waveforn ard

the moving average waveform, and

h. setting the central aortic systolic pressure (CASPsna) as a reversed
blood pressure value CASP, in the reversed blood pressure set

nearest to the point of intersection.

As the intersection point between the reversed arterial waveform and the
moving average waveform, is typically at a region on the reversed arterial
waveform where the blood pressure measurement density may be higher this
may have the advantage of reducing any effects of time lag. Further the
central aortic systolic pressure is derived from blood pressure measurements
that make no assumptions about the general blood pressure waveform of a

cross-representative sample. This may reduce the chances of error.

In accordance with another aspect of the invention there is a method of

deriving central aortic systolic pressure comprising the steps of:
a) receiving an arterial waveform dataset

b) dividing the arterial waveform in the arterial waveform dataset into a
representative set of blood pressure measurements having a

predetermined number;



bp represents the set of blood pressure neasurenents rbp represents the set
of reversed bl ood pressure neasurenents and n is the predeterm ned nunber.
d) det er mvoi2og/ommosnt eger interval value for the set beipog/Sorasesses; e)
averaging a series of consecutive reversed bl ood pressure neasurenent
readings in the set equal to the integer interval value comrencing froma
gth reversed bl ood pressure neasurenent in the set; f) storing the averaged
value in an average dataset; the average dataset representative of a noving
average waveform identifying a point of intersection on the reversed
arterial wavef oeveraimg thherdevofteasss ohgoogapressune maaslramMesds PAYHdt he

central aortic, ;éj%ld:e r%&f&ﬁpé&%@{ %@%‘n L A% ERR Y BYSIE §itessurll! 00d

pressure val ue pressure set nearest to the
poi nt of i nter spsidupementiesdti rnhatrepersbd bldudpgisstre seteepegseatadidefadr each
arterial waveformin the a_rﬁeri al waveform ggﬁéieb\?and,f f or,_each such
repetition, stép&versesgitarial wayetormaeprq OJPWIRIWYA e of q
commencing at 1 and being incremented by 1 each tinme until the value of q
pl us the integebpiintd=igp[nvadlue equal s the predeterm ned nunber of
reversed bl ood pressure nmeasurenents in the set being processed. In
accordance W t Qydginher aspect of the invention there is a nmethod of

anal ysing arterial waveformdata to derive a central aortic systolic

pressure val ue b%orré%?ésse'n@thtehseet%tf %%%dogréssure measurements

rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.
d) determining an integer interval value for the set being processed;

e) averaging a series of consecutive reversed blood pressure
measurement readings in the set equal to the integer interval value
commencing from a q" reversed blood pressure measurement in the

set;

f) storing the averaged value in an average dataset; the average dataset

representative of a moving average waveform;

g) identifying a point of intersection on the reversed arterial waveform and

the moving average waveform, and

h) setting the central aortic systolic pressure (CASPsnal) as the reversed
blood pressure value CASPa in the reversed blood pressure set

nearest to the point of intersection.

wherein steps b. through h. are repeated for each arterial waveform in the
arterial waveform dataset and, for each such repetition, steps e. and f. are
further repeated with the value of ¢ commencing at 1 and being incremented

by 1 each time until the value of g plus the integer interval value equals the



a) receiving an arterial waveform dataset, where each arterial waveformin
the dataset conprises a representative set of bl ood pressure neasurenents
havi ng a woedmimwuyysned nunber; b) reversing the order ofcCrise20mpresent ati ve
set of blood pressure neasurenents to obtain a reversed bl ood pressure set,
the reversed bl ood pressure set representative of a reversed arterial
waveform according to the following fornula: rbp[1...n] = bp[n...1]
wherein: bp represents the set of blood pressure nmeasurenents rbp
represents the set of reversed bl ood pressure nmeasurenents and n is the

pr edet er mipredetenmiped numbereafaieneised Pleed pressyes MeASHFIAENSIN B SSE t he set

bei ng pro%%ﬁ@fﬂrbcgg ezaveragi ng a series of consecutive reversed bl ood
pressure nea FeHERT I eadi ngs in the reversed bl ood pressure set equal to

the integer interval value commencing froma qt.bl god pressur asur enent
in the setn aspoedancenyith rnofher ageertvell the ;rwegho%\}ggr & @afrb?gtéqr? #he

aver age d%ﬁﬁ@hd SRERADARLNE dRla o MRMUE G BXRFAGRHEE9sRIIETpréssurdent i fyi ng
a point of Intersection on the reversed bl ood pressure set and the noving

aver age waabkfeggampriging thg stepsofing the central aortic systolic pressure
(CASPfinal) 1 as the reversed bl ood pressure value CASPA in the reversed

bl ood pressugpe resdiving iresitelisl Wiefoon datadfet,i wWhereseadh arterial waveform
in the dataset comprises a representative set of blood pressure

measurements having a predetermined number;

b) reversing the order of the representétive set of blood pressure
measurements to obtain a reversed blood pressure set, the reversed
blood pressure set representative of a reversed arterial waveform

according to the following formula:
rbp[1...n] = bp[n...1]
wherein:
bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.
c) determining an integer interval value for the set being processed;

d) averaging a series of consecutive reversed blood pressure
measurement readings in the reversed blood pressure set equal to the
integer interval value commencing from a g™ reversed blood pressure

measurement in the set;

e) storing the averaged value in an average dataset, the average dataset

representative of a moving average waveform;

f) identifying a point of intersection on the reversed blood pressure set

and the moving average waveform, and



wherein steps b. through g. are repeated for each arterial waveformin the
arterial waveform dataset and, for each such repetition, steps d. and e.
are furthwoospeaded With the value of g comencing at Pcasd2tmsiongics
incremented by 1 each tinme until the value of q plus the integer interval
val ue equal s the predeterm ned nunber of blood pressure nmeasurenents in the
set being processed. Preferably setting the central aortic systolic
pressure (CASPfinat) further conprises the steps of locating two points
(CASPAi and CASPA2) on the reversed arterial waveform adjacent to the point
CASPA; the Cgbmetingntie centeal raaniel sysiolic @ressute (EASPsen gl the reperspdf i nal =

ETECQE S/rAdeneOrAl\tS E%ﬁ%&rsﬁeégﬁrg gé@f&? g:?g[%/“ 551#39?1? {)érv%Ps | s'?) :‘PI da[p?‘%%t{% ?/%;[I ues from

the arterial waweirestid i pbiat abinyersbetiost ep of determining the duration of
the arterial waveform and where the predeterm ned nunber of blood pressure

measur e”E!\k,ﬁ%reLrﬁ ﬁgeg,rgemgp@@rfas:%@ rBSkdted 6L 5l laﬂw'fiagwfa%fas%% the

Pr edet er mi ne wherein sr = the sanple rate, in Hz, of a
measuri ng altariat evavesant datasebadd) for dsoboslighr epetitien.nsepside@dte are t he set;

d = the d t f th teri L f bl
the i nt egelirint Bxrreiiang yalyol Lo Ll g fltRemefted! er 201y
by 1 each time until the value of g plus the integer interval value equals the

predetermined number of blood pressure measurements in the set being

processed.

Preferably setting the central aortic systolic pressure (CASPsna) further
comprises the steps of locating two points (CASPar and CASPpz) on the
reversed arterial waveform adjacent to the point CASP,; the CASPina

determined according to the formula:
CASPjna = (CASPa1 + CASPaz + CASPA) /3

Preferably the set of blood pressure measurements substantially equates to a

uniform distribution of values from the arterial waveform.

Preferably the step of determining the duration of the arterial waveform and
where the predetermined number of blood pressure measurements, is

determined according to the following formula:
Predetermined number = sr x t
wherein

sr = the sample rate, in Hz, of a measuring device used to record the

blood pressure measurements in the set; and
t = the duration of the arterial waveform in seconds

‘Preferably the integer interval value is a division of the sample rate.



In a preferred enbodi ment the integer interval value is the sanple rate
divided by 5. In a preferred enbodinent the integer interval value is a

di vi si on w0 20tweprvedet er mi ned nunber. In a preferred enpowisteeus/obéues i nt eger
interval value is within a range the boundaries of which are determ ned as
fol | ows: ‘range = n/(t x v) (n/(t x 30)) wherein nis the
predet er m ned nunber of bl ood pressure neasurenents in the set; t is the
duration of the waveform (in seconds); and v is a predeterm ned division
value. Preferably the predetermined division value is 5. In a preferred
enbodi ment Int ke prafergdrembodiment thal intedes istpreal vaueoisdihg gampis, rate
predeterniaed gh}'gion value. In a preferred enbodi nent the integer

i nterval VW@ (x%'is 12. In a preferred enbodi nent the predeterm ned
nunber of bl ood pressure neasurenents in the set is equal .to or_ greater
than 12. | & preiersed amkedivenhdne integepripigaa ryalvds mlMbdsionsofhisod
pressure ”?&%%ﬁﬁﬁﬁﬂ&?nhﬂb pe set is at least 15. In accordance wth another
aspect of tThe tnvention there is a systemfor deriving a central aortic
systolic pressur eri al . wavef gr m.nea devh&;; and a

pr ocessi ngMuAi Qr,e?errgeodTgHbsold?r%énta%ealrn eger interval value is Within Iamlzlange
boundaries of which are determined as follows:
frange = NAt X v) £ (n/t x 30))

wherein

n is the predetermined number of blood pressure measurements in the

set;
tis the duration of the waveform (in seconds); and

v is a predetermined division value.
Preferably the predetermined division value is 5.

In a preferred embodiment the integer interval value is equal to 60 divided by

a predetermined division value.
In a preferred embodiment the integer interval value (i) is 12.

In a preferred embodiment the predetermined number of blood pressure

measurements in the set is equal to or greater than 12.

In a preferred embodiment the predetermined number of blood pressure

measurements in the set is at least 15.

In accordance with another aspect of the invention there is a system for

deriving a central aortic systolic pressure comprising:
an arterial waveform measuring device; and

a processing unit,



wherein, the arterial waveform neasuring device takes a bl ood pressure
nmeasurenent at predetermned intervals until at |east one arterial waveform
i S represwotendsyssBhe set of bl ood pressure neasurenent PCraiGems/ ovdues set of
bl ood pressure neasurenents representative of one arterial waveformthen
bei ng comuni cated to the processing unit which: a) reverses the order of
the bl ood pressure set to obtain a reversed bl ood pressure set, the
reversed bl ood pressure set representative of a reversed arterial waveform
determ ned according to the following fornula: rbp[1l...n] = bp[n...1]

wher ei n:  byherein; dberarterishevasfomn easiding devigectaligs st riorthsespe

represents the set e | . r itS the
pr edet er m"H%%FLHﬁWBBE;t ‘%fggﬂéet? @ﬂﬁ%n' Q{s?aq\éﬁg ?ﬁ?%@?%@r va @/gllagg@r%lh aver ages
a series gbpegaarRCUby \tiee reet ef Sstdod | ppessyve ansaswements takepntthe etliofigs in a

reversed bl ood pressure set equal to the jinteger interval val mMrenci n
froma gt wl?@/eﬁﬁar%ﬁ@@&ubﬁ@%ﬁr@m& t@ﬁaﬁ?"ﬁ’% a?tﬁgalrg%?@gﬁetg%god °
pressure Scf'éirigpgémﬁ\tu‘?ifc%%e& Rethausbeasshy ahiv@hioh: an average set; and e)

identifies a point of Intersection on the reversed bl ood pressure set and
the average s

( CASPf i nal 1agtsré\(%§g§ esr?gg of ;hee 51684 pPLs RS ShEtodsth 4 Feh &SPHIbBd

pressure set, the reversed blood pressure set representative of a
reversed arterial waveform determined according to the following

formula:
rbp[1...n] = bp[n...1]
wherein:
bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.
b) determines an integer interval value;

c) averages a series of consecutive reversed blood pressure
measurement readings in a reversed blood pressure set equal to the
integer interval value commencing from a g™ reversed blood pressure

measurement in the reversed blood pressure set;
d) stores the averaged value in an average set; and

e) identifies a point of intersection on the reversed blood pressure set and

the average set, and

f) sets the central aortic systolic pressure (CASPsna) as the reversed
blood pressure value CASP, in the reversed blood pressure set

nearest to the point of intersection.



bl ood pressure value CASPA in the reversed bl ood pressure set nearest to
the point of intersection. wherein steps c. and d. are repeated with the
val ue of wocommesm®sng at 1 and being incremented by 1 eachysGeom/ioungs!| the
value of g plus the integer interval value equals the nunber of bl ood
pressure neasurenents in the set. final/ Preferably setting the central
aortid systolic pressure (CASP 1 further conprises the steps of |ocating
two poi nts (CASPAI and CASPA2) on the reversed arterial waveform adjacent
to the point CASPA; the CASP final determ ned according to the formula: CAS
P final -wifeteisrsieps-coasPaoare repsaiay with the wetue pbiaremmenondabl RBF aspect

of the inyenti i er JTPqﬂ:;: Sk rS At re

recor ded ;h?ér?%g]rr(}r%rﬂ&étggib&e?ggggﬁﬁeavntg;ﬂ???%hgysto InglﬂEl?}eHés re, et he software
conpri si ngialie eqais tfeonumbeesishlogd pressaralercastiremerds ihtnei sed. a pr edet er mi ned
nunber of bl ood pressure neasurenents to obtain a set of reversed bl ood

Pressur e MRARIEEIEALAing! e [RHFLE bt AQatdRbe BRI ArdMENEIR BN fither

representative of a reversed arterial waveformdeternined according to the
f ol | owi ng doomprisea: thebpleps. ofnlocating[two. pdintsmeA8Par and CASPaz) on the

reversed arterial waveform adjacent to the point CASPa; the CASPgna

determined according to the formula:
CASPjna = (CASPa1 + CASPa2 + CASPa)/ 3

In accordance with another aspect of the invention there is a computer
readable medium having software recorded thereon to derive a central aortic

systolic pressure, the software comprising:

a means for reversing the order of a set having a predetermined
number of blood pressure measurements to obtain a set of reversed
blood pressure measurements, the reversed blood pressure
measurements representative of a reversed arterial waveform

determined according to the following formula:

rbp[1...n] = bp[n...1]

wherein:

bp represents the set of blood pressure measurements

rbp represents the set of reversed blood pressure measurements

and n is the predetermined number;

a first storing means for storing the predetermined number of reversed

blood pressure measurements in a reversed blood pressure set;

means for determining an integer interval value;



bp represents the set of blood pressure neasurenents rbp represents the set
of reversed bl ood pressure neasurenents and n is the predeterm ned nunber;
a first swonbnmgemwans for storing the predeterm ned numnmpemr/schoosmoewsed

bl ood pressure neasurenents in a reversed bl ood pressure set; neans for
determ ning an integer interval value; averaging neans to average a series
of consecutive reversed bl ood pressure neasurenent readings in the reversed
bl ood pressure set equal to the integer interval value commencing froma
gth bl ood pressure neasurenent in the set; a second storing neans for
storing the aveagjedingangans o Byerags ageerisst of eonseguiiyegrveresd blood

representative ayver e n hdent ) fd |

identifying a p@']iceﬁ 'St %%ﬁggfesec i%%aomﬁsﬁﬂe{h%e\%dreiéeegﬁg'r@gr ﬁ%gghl\?\g/g?tor m and
the average wavefiualnto dimel integes Lihtervadavaiué ocorsatenicing fiom cery’'r &loagor t i ¢
systolic pressure gCASPfi nal 1 as ti]ge reversed bl ood pressure val ue CASPA
in the , reverse®S P@daeﬁ?l&%lﬁ'@"k $8arest to the point of intersection.
wherein the functions of the averagi ng neans and the second storing neans
are repeated wi atseched stdring wiags donstering tlae averngeddvabes Hyan RYeE8Eent ed by 1

each time until thﬁ}e"%\%e‘f‘%p%%gﬂgﬂ&%nmﬁei&%ﬁgﬁfer&rﬁ%%ﬁéﬁpﬁma' ue equal s the

pr edet er m ned nﬁ‘f’rtb essure measurene e’'set. In
accordance with another aspect of the invention there is a_.co

readabl e medi unphddemification wapans &¥oidgifvinge peRmint 6f &Hﬁ!%@%%heerm
waveform data t g, Aeld & GRvERIMAHA e S%FAGE WavBloR®SHAE val ue

conprising, the sortware conpri sing:
a result means for setting the central aortic systolic pressure
(CASPsna) as the reversed blood pressure value CASPa in the

reversed blood pressure set nearest to the point of intersection.

wherein the functions of the averaging means and the second storing means
are repeated with the value of g commencing at 1 and being incremented by
1 each time until the value of g plus the integer interval value equals the

predetermined number of blood pressure measurements in the set.

In accordance with another aspect of the invention there is a computer
readable medium having software recorded thereon to analyse arterial
waveform data to derive a central aortic systolic pressure value comprising,

the software comprising:
communication means for receiving an arterial waveform dataset

set means for dividing the arterial waveform in the arterial waveform
dataset into a representative set of blood pressure measurements

having a predetermined number;

means for reversing the order of the predetermined number of blood
pressure measurements to obtain a set of reversed blood pressure
measurements, the reversed blood pressure measurements
representative of a reversed arterial waveform determined according to

theAfoIIowing formula:
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comuni cation neans for receiving an arterial waveform dataset set neans
for dividing the arterial waveformin the arterial waveformdataset into a
repr esentwoizes/med93of bl ood pressure neasurenents havi ngca/sgred@versi ned
nunber; means for reversing the order of the predeterm ned nunber of bl ood
préssure neasurenents to obtain a set of reversed bl ood pressure
nmeasurenents, the reversed bl ood pressure neasurenents representative of a
reversed arterial waveform determ ned according to the follow ng fornul a:
rbp[1...n] = bp[n...1] wherein: bp represents the set of blood pressure
measur enent s r bppilepreskmins. i he set of reversed bl ood pressure nmeasurenents
and n is the predeterm ned nunber. interval neans for determ ning an

I nt eger intervalhetainue for the reversed bl ood pressure set being processed,
averagi ng neans for averaging a series of consecutive reversed bl ood

pressure neasur rvyesre%%@%%;%?g%ggﬁdﬁggﬂégﬁeg QflcRicessure set equal to

the integer int romthe th reversed bl ood pressure

measurenent in the set; first storin or stori t he veraged val ue
in an average d€P; rearﬁswrérthw%aftreaﬁ%?gﬁgoq BFGS?H%WFF‘%WF?BWQ $oi nt of

i ntersection on the reversed arterial waveform and the average waveform a
result nmeans f andeidthegrédeteapimedalunamerti ¢ systolic pressure
interval means for determining an integer interval value for the

reversed blood pressure set being processed;

averaging means for averaging a series of consecutive reversed blood
pressure measurement readings in the reversed blood pressure set
equal to the integer interval value commencing from the  reversed

blood pressure measurement in the set;
first storing means for storing the averaged value in an average set;

an identification means for identifying a point of intersection on the

reversed arterial waveform and the average waveform,

a result means for setting the central aortic systolic pressure
(CASPsna) as the reversed blood pressure value CASP, in the
reversed blood pressure set nearest to the reversed blood pressure

value at the point of intersection; and

a second storing means for storing the CASPsqq values at a position
corresponding to the position the arterial waveform being processed

occupies in the arterial waveform dataset,

wherein the functions of the set means, interval means, averaging means,
first storing means and second storing means. are repeated for each arterial
waveform in the arterial waveform dataset and, for each such repetition, the
functions of the averaging means and first storing means are further repeated
with the value of f commencing at 1 and being incremented by 1 each time
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(CASPfinal 1 as the reversed bl ood pressure value CASPA in the / reversed
bl ood pressure set nearest to the reversed bl ood pressure value at the
poi nt of woteresedodon; and a second storing neans for sPOmiSGgodsiverdEASPT i nal
val ues at a position corresponding to the position the arterial waveform
bei ng processed occupies in the arterial waveform dataset, wherein the
functions of the set neans, interval neans, averagi ng neans, first storing
means and second storing nmeans. are repeated for each arterial waveformin
the arterial waveform dataset and, for each such repetition, the functions
of the aveniigthegvalsarsf faplusfthe dntegeninteryahualie equals the pesdsiepunedd with

the val ue ofiforG HBRAGA% Tt 1A REL AN RE erBahad diestagach L e unti |

the val ue 6" nteger 1 nterv al ue equ e predeterm ned
nunber of bl ood pressure neasurenents in the set bz|i?n%' rocessed, In

accor dancénvegaerdansendithaaneiber @spegk of ribennvemian 8 CynpyteL,
readabl e WE?&&BI% ha\Eaien SRAVIMGT Soff5Rr FeshribeT ®RPediP tanahil§se adr@idial

wavef orm data to derive a central aortic systolic pressure value, the
sof t war e ceaveforsi dgta tootetivei @ aentoal anstinsystolic peassuig vajuantharsadiwaie wavef or m
dat aset, where. each arterial waveformin the dataset conprises a

r epr esent FOMRISEE: of bl ood pressure mnmeasurenents having a predeterm ned

nunber; means for reversi ng t he order of the predeterm ned nunber, of bl ood
pressure reaYNYRIRBIQEMegns Berierelingaan arterialwaeiomp daiageh Meeg each

measur enen fyiaf r\‘/f"a\{f\eg%@ ?ﬁdthgl QRgs&' Eﬁﬁgfﬁeé‘%ﬁ%ﬁr%g@ﬁlraﬁvé &k esteploli ve of a

reversed arteria orm determ ne ccording to the follow ng formila:
rbp[ 1. . . n]preshpp measlijembetsdiavindd pregatesained nuAweset of bl ood pressure
measur enent s

means for reversing the order of the predetermined number of blood pressure
measurements to obtain a set of reversed blood pressure measurements, the
reversed blood pressure measurements representative of a reversed arterial

waveform determined according to the following formula:
rbp[1...n] = bp[n...1]

wherein:

bp represents the set of blood pressure measurements

rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.

interval means for determining an integer interval value for the reversed blood

pressure set being processed,;

averaging means for averaging a series of consecutive reversed blood
pressure measurement readings in the set equal to the integer interval value

commencing from a g™ reversed blood pressure measurement in the set;
first storing means for storing the averaged value in an average set;

an identification means for identifying a point of intersection on the reversed

arterial waveform and the average waveform;
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rbp represents the set of reversed bl ood pressure nmeasurenents and n is the
predeterm ned nunber. interval neans for determ ning an integer interva

val ue forwoheiwmwy®ssed bl ood pressure set bei ng processedy/saxaisagi4ag neans
for averaging a series of consecutive reversed bl ood pressure neasurenent
readings in the set equal to the integer interval value comencing froma
gth reversed bl ood pressure neasurenent in the set; first storing neans for
storing the averaged value in an average set; an identification nmeans for
identifying a point of intersection on the reversed arterjal vef orm and

t he aver ageresaligheans forasettingthe geaiial @Qﬁ'cssé’ﬁtqhﬁ@"?ﬁ%‘r@e(mﬁn i c

systolic pressure i \ S9YtESsuralsee CASPA in
the rever %r%weé%eé]( @réggfsoﬁggé%%?’%h@gg?é‘??@%%t 5&};?8?%% B[)Of isdrft ersection; and a
second st gichargst fetiespdinr ofdhtersevgonj@ndCASPf i nal val ue wherein the functions

of the interval neans, averaging nmeans, first storing neans and second

storing onﬁrs?orgﬁqfug%ﬁger%ﬁorﬁi@:ﬁt'Fne%ASPh@va%Vef ormin the arterial

wavef orm dat aset an each such repetition, the functions of the

averagi ng neans and_first sforing neans are f a .-k the val ue
of q commeWEray @‘F fung %PSOQf ﬂbe ﬂ'ﬂ%‘%"@ﬁéﬁ%& ’ Wgﬁéﬁﬁé@%%%ét@%t %F“F%e val ue
of g pl us hésnd MEIEEordNstBRNG mesmisuarerpabted for cackdetetiahvaeeformiriber  of

bl ood pressure measurenments 1 n the set bei ngﬁgrocessed. Pr ef rablé’i setting

the cent r dhe asterik weyefiosn; datpsetsant. oy eadbstaR rePetfionhdhe NEIPNE &L ¢ he
steps of 't@& aéde%i@%‘ﬁg%}is“éﬁd (fﬁé%géf'Ain@r&ﬁ’eéF&SB&?}urﬂ{brt fepesRdenRRdnar teri al

wavef orm adj ace poi nt  CA: the CASP - final determ ned according
to the forvalileaof @aBninencing at 1 and being incremented by 1 each time until the

value of g plus the integer interval value equals the predetermined number of

blood pressure measurements in the set being processed.

Preferably setting the central aortic systolic pressure (CASPsna) further
comprises the steps of locating two points (CASPa; and CASPa2) on the
reversed arterial waveform adjacent to the point CASP,; the CASPfna

determined according to the formula:
CASPina = (CASPa1 + CASPaz + CASPA) / 3
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 a method of determining the central aortic pressure

value of an artery in accordance with a first embodiment of the present invention.

Figure 2 is a flow chart of a method of analysing an arterial waveform dataset to
produce a corresponding central aortic pressure dataset in accordance with a

second embodiment of the present invention.

Figure 3a is a table comprising of test values to produce a corresponding central

aortic systolic pressure dataset in accordance with a third embodiment of the

present invention.
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final = (CASPAI CASPA2 + CASPA) / 3 BRI EF DESCRI PTI ON OF THE DRAW NGS The
invention wll now be described, by way of exanple only, with reference to
t he accommpenyiomg4esaw ngs, in which: Figure 1 is a fl owpchacromfoo@sset hod
of determ ning the central aortic pressure value of an artery in accordance
with a first enbodi nent of the present invention. Figure 2 is a flow chart
of a nethod of analysing an arterial waveform dataset to produce a
correspondi ng central aortic pressure dataset in accordance with a second
enbodi nent of the pre-sent invention. Figure 3a is a table conprjsing of
test valfigiget 3b psodugrerh depicting dheli neyesedt paerialomavefosys 8¢ | BoO¥Ngssur e

dat aset 5%8@%;&%9%&% déﬂéit @tel?r rfﬁgélbt{]gf ﬁl@ggét%nfha?fcaﬁrlfe %&%@éﬁd bp\eiyt i on.

Fi gure rap epl € reversed arteria vef orm and "novi ng
aver age ewsheefiment ahthet barentdnventionf toi ottains @ atentnal aheic systolisepresdsd@ssed by
any enbodjnent of the current invention to obtain a central aortic systolic
pressuré/a "ue. PREFERRED EMBODI MENTS OF THE | NVENTI ON Parti cul ar

enbodi nents of the present invention will now be described with reference

to the RARTHERREEMBARIMENTSTOE THE INNVBNdINused herein is for the

pur pose of describing particular enbodinments only and is not intended to

limt tirersagae sdibddifemsest tie ipresstiti muentistdiviill avoay [be destritsesl déthi ned
ot herwi se, all technical and scientific terns, used herein havﬁ t he same
meani ngde@EeRas PR RCGAMPREYIBE Erayingse T4 f@F'HIWi’iQ%}’ 43gd fherefh isdar to
whi ch thy 8,4 avenid RS, Sa661y ks Ao sideenbagieet of the
i nventi gjr@p?%e@élésaﬁgﬁg I de I%H %?ﬁ%ﬁ_lo of ydet e?m’oni ng cent r_alI aortic
syst ol i scppeselutiee vabsery. invhstionst hédditionaly,i tnlgss rdafingd; pthargigectdlrt form

in Figure 1. As shown..n.Figure e_net ﬁ%%ﬁﬁ{ée jning a
set of ﬁ?%ﬁc%@95%.?1‘%“'%'85‘?”%8%%6193 I%er%pﬂ gé((%%gs) reepr ese a%l (géfenﬁphgjn

art er i alundavstbod by Cakeld otdhary Bidl iarthe airtab widotefris mveatiobelagsur ed at an
artery as known in the art and used directly or it may be stored in a

dat ab bl : s y .
ata asgnsge%b%{ﬁﬁceotmth gofgfﬂg(gﬁﬁogag@gﬁ?gﬁ?ﬁﬁp WistionS thENe s prbviidePrder to

obt ai n reverse _ measurenent set (step 14)
r epr esemhethodel Codf deteriningesgnénat aoitigisysialie poesaud valnes s Thermethed 10rage of

the arterial vefaorm ref . t a blood pressure axis. The set of
bl ood pr'§g®ﬁﬁ\é\%dé03pg'e@%q§%ﬁq§? '“E‘gﬁé measurenents has a predet erni ned
nunber of neasurenents &n&l The bl ood pressure and reversed bl %g)d dDressure
measur erfshsBowa|intiigerg bathe wethad HAcommaneeseby Abityingg? s6F RfiP0

pressure (bp) measurements {bp) representative of an arterial waveform (step
12). The arterial waveform can be measured at an artery as known in the art and

used directly or it may be stored in a database.

The set of blood pressure measurements is reversed in order to obtain a set of
reversed blood pressure (rbp) measurement set (step 14) representative of a
reversed arterial waveform which is a mirror image of the arterial waveform

referenced about a blood pressure axis.

The set of blood pressureireversed blood pressure measurements has a
predetermined number of measurements (n). The blood pressure and reversed
blood pressure measurements relate to each other based on the following

formula:

rbp[1...n] = bp[n...1] The predetermined number (n) is subsequently divided by
the time taken (in seconds) to complete the arterial waveform in order to obtain

the sampling rate (sr).
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rbp[1...n] = bp[n...1] The predeterm ned nunber (n) is subsequently divided
by the time taken (in seconds) to conplete the arterial waveformin order

t o obt ai rwOhlelsEmPBi ng rate (sr). At step 16, the sanplPCmEGeaus®o¢4ss) i s

di vided by a predeterm ned division value (v) to determ ne an integer
interval value (i). In this manner, the integer interval value (i) may be
subj ected to an absolute or roundi ng mat hemati cal function. The foll ow ng
steps are then repeated, conmmencing with a first reversed bl ood pressure
measurenent rbp[(q)]: At step 18, the reversed bl ood (gressure measur enent s

{rbp[ g] ,A,tlr%m 46/ the sepplipgapie (Sb)ﬁ{sqii\ﬂ}i,ed by gredetgrmingddiigierewlte (Yor m a
ot ocor (B deihe Al iribe Mpan il FaBE L Ciny B Fpadler bl ioRvel® L e

(a). At wlep(iPnaybesubjciad® srevbssad droaddipyessthematieblifangtion.i s stored in
a noving average set of values. Steps 18, 20, and 22 are repeated in

sequencerHedllbwirtesiepsdirt ithen [répeated, cdrhnraigRigswith edfitsereversed blodder (n) is
met. The obtai ned novi ng average set of values represents a noving average
wavef or raresiuse measugmentiPedilhe reversed bl ood pressure val ue (CASPA) on
the reversed arterial waveformw th a bl ood pressure value which js nearest
to the bl ood Adrser UBethgarayersad bigedgipssursfmeaswpaients ghPibt W@E‘h”t]he

reversed art e an RVA s FMBTA M@meg%rm &0 alRP 26, the
central aort?éb@gmﬁ@q{gn’é%ﬂpg@éméi ssﬁﬁt er %ﬁne by Iuocn;t(?]ng two points
(CASPAI and @#SPA2) on the reversed arterial waveform adjacent to the

reversed bl ood pressure value (CASPA). At step 28, the central aortic
systolic predsistep 26) the SUCKESEE valie)(s) i didbed battee irdeger idtargaltvalueh@)

foll OW n9 fortcmflér% al%%n%gefr'eogrlsea bQO%A(iSE%'sm%SV%'IA‘uze &A)\.SPA) I3
At step 22, the average reversed blood pressure value (a) is stored in a

moving average set of values.

Steps 18, 20, and 22 are repeated in sequence until the condition [q + i — 1]

equals predetermined number (n) is met.

The obtained moving average set of values represents a moving average

waveform.

Step 24 identifies the reversed blood pressure value (CASPa) on the reversed
arterial waveform with a blood pressure value which is nearest to the blood
pressure value at the point of intersection between the reversed arterial

waveform and the moving average waveform.

In step 26, the central aortic systolic pressure value is determined by locating two
points (CASPas and CASPaz) on the reversed arterial waveform adjacent to the
reversed blood pressure value (CASP,). At step 28, the central aortic systolic

pressure value (CASPjna) is calculated according to the following formula:
CASPjina = (CASPa1 + CASPaz + CASPA) / 3

In accordance with a second embodiment of the present invention, there is
provided a method 100 of analysing an arterial waveform dataset to produce a

corresponding central aortic systolic pressure dataset. A common precursor fo
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I n accordance with a second enbodi rent of the present invention, there is
provi ded a nethod 100 of analysing an arterial waveform dataset to produce
a correspyodnrigeewat ral aortic systolic pressure dat asePCTAGR@ISITONGS
precursor to this enbodinent is that a nedical personnel obtains an
arterial waveformrepresentation of the blood pressure (bp) of an artery
according to any technique as would be known to the person skilled in the
art. This arterial waveformrepresentation is then provided to a central
processing station for determ nation of the corresponding central aortic
syst ol i ¢hipr embadineni| ise thatoa| swdingl rareomnel opbtaing ant areddl waveiosm

repr ese i . eng.r I S I . For

Caoh ar temeRPRba s b8l AECETE DR PALEY RREIBIER 3y Ity

wavef or rasi wooldt Benabwaudd theatersbtre skitledr e theartter iThls aeesflomave®ra mirror
eri,al, wavefo ef erenced about essyre axis. At

i mage of the arteri t he. bl ood pr

St 116ePeRE TAloh IS tnpTaprouted o a CerBaLoBERRY g iRtied Bh SRRt o
set of I£RKESEREG NG BY¥RIraIesbrRt @9StoRt PPessiLe VEIR) FEIRMIRG MBEBIPt ofThe set
of bl ood pressure neasurenents and reversed bl ood pressure neasurenents has

a pr edette gitada wavefermgeriasgstationetiiescentyal praeessingatalipa LPSFACaR$ rever sed
bl ood pr, .e neasurenents relate to each other based on the foll ow ng
f ormul a: 1...n] = bp[n...1]. Each predeterm ned nunber (n) is

rop
subsequen | %Q% r; \a%r?gr%l bY, b &' T %@k%vgtc{}gf ﬁo‘%?%%??s aé Ore98f§3hetaﬂe]éigle

rel evant ~ar waverormin order to o npl'ing rate (sr). At
st ep 112yavief@nsangitaingdrsaich that thei reveised derterizy wavpfoenheis er mimadntige si on
val ue (

t t erni i_nt i nt | val i). .The foll ow t

et ek (e aReAl WR BTN et APRUTTE o Eh RSt Bitod preseure] S r
A ., 118, th d bl ood ,.p)

Toacur ctiatep 110Uk reversp SHahel wareE PG PRFEESE © SEHRA oA pety, o

sumed tH réQeBtafiTRAryd] BRol Presdiire b ndeddurdrigntsUMARtsat @ blodds) 'S

di vided by the integer interval value (i) to forman average reversed bl ood
pr essur dresgwie mapsurements and reversed blood pressure measurements has a

predetermined number of measurements (n). The blood pressure and reversed
blood pressure measurements relate to each other based on the following

formula:
rbp[1...n] = bp[n...1].

Each predetermined number (n) is subsequently divided by the time taken (in
seconds) to complete the relevant arterial waveform in order to obtain the

sampling rate (sr).

At step 112, the sampling rate (sr) is divided by a predetermined division value

4 (v) to determine an integer interval value (/).

The following steps are then repeated, commencing with a first reversed blood

pressure measurement rbp[(q)]:

At step 118, the reversed blood pressure measurements {rbp[q], rbp[g+7],

. rbp[g+2], rbp[g+3], ..., rbp[g+i-1]} are summed to form a summed value
(s);
At step 120, the summed value (s) is divided by the integer interval value

(/) to form an average reversed blood pressure value (a) .

-16 -



At step 122, the average reversed bl ood pressure value (a) is stored in a
novi ng average set. Steps 118, 120, and 122 are repeated in sequence until
t he condiwDaniojig4993i - 1] equal s predeterm ned nunmber (RLTISG20081000468e

obt ai ned novi ng average set of values represents a noving average waveform
Step 124 identifies the reversed bl ood pressure value (CASPA) on the
reversed arterial waveformwhich is nearest in blood pressure value to the
poi nt of intersection between the reversed arterial waveform and the novi ng
average waveform In step 126, the central aortic systolic pressure val ue

i s obtai ned B\ sterci22.rihet axerpoe ievercehbiond priegswasEARg (driststrreddi ér sed
arterial wav . i to the reversed bl ood pressure value (CASPA). At
step 128, thgﬁ%@%ég{gg }'c systolic pressure value (CASPfinai) is then

cal cul a accor i | | Qw | a: L3k = PAi; + CASPA2
P s et 148, 120 b1 4015 RngRidh SQSBMGR: L bR [CETEEN T ant e
i N sequeneealsyiredétesmitiedtnumbery niscmet.espondi ng central aortic systolic
pressure val ue has been cal cul ated for each arterial waveformin the

wavef or mhdabasdited IMovisg oavtange yétt bf avallds deprabentsmanmovingt Beerayeent i on,
where i ke nunerals reference like steps of the first enbodinent, there is
provi ded"&efR¥fhod of anal ysing an arterial waveform dataset to produce a
correspondi ng central aortic systolic pressure value (not shown). This

enbodi nexeP i124pgerifiesrthe xpueispd hleod prrfistieyalye ([GASRYAN hegneviiede it has
been fo : I ] WT$, VeV ' cess of
15. In thi gragﬁ)aaﬁﬁﬁgﬁtm%ﬁ%gh%g?g preé%dr ?%‘%gtﬁﬁg?@%lﬂg tgrg{ e g‘rrﬁ‘i ﬁpéd

di vi si onnterdagtiort \Detiweers the rewersedi aderial wpyafomn i arde thenmovig avarage
substant | abl I Laceur ate aortic systolic pressure val ue has been able to be
obt ai ned"%\ﬁg Bt he integer interval value (i) is in arange, the limts of

which are determ ned as follows: 'range = n/(t X V). 6énl(t x. 30) ) where
in thislestpil@rihe cepkalaeitigsystalicipsessaipe ¥abigtigtabi@ined byHecalingaiMoon of a

singl e VRYQEQERSE N aRGCREB),) on the reversed arterial waveform adjacent to the
reversed blood pressure value (CASP,). At step 128, the central aortic systolic

pressure value (CASPsna) is then calculated according to the following formula:
CASPfna = (CASPa; + CASPaz + CASP,A) / 3.

Steps 110, 112, 118, 120, 122, 124, 126, 128 are then repeated in sequence
until such time as a corresponding central aortic systolic pressure value has been

calculated for each arterial waveform in the waveform dataset.

In accordance with a third embodiment of the invention, where like numerals
reference like steps of the first embodiment, there is provided a method of
analysing an arterial waveform dataset to produce a corresponding central aortic
systolic pressure value (not shown). This embodiment is based on experiments
conducted by the Applicant where it has been found that the predetermined
number (n) can be any value in excess of 15.

In this embodiment, while it is preferred that the predetermined division value (v)
be 5 to determine an appropriate interval, a substantially accurate aortic systolic
pressure value has been able to be obtained where the integer interval value (i)

is in a range, the limits of which are determined as follows:
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Thi s enbodi ment will now be described in nore detail in the context of the
foll ow ng exanple: In accordance with step 12, a set of blood pressure (bp)
measur enewo0fwmwmoan artery representative of an arteri cTsaeals®nomsr e

obt ai ned. The neasurenents are depicted in Fig. 3a. A reversed bl ood
pressure (rbp) measurenment set is obtained based on reversing the order of
the bl ood pressure neasurenent set as depicted in step 14. The tine
duration taken to conplete this waveformis 0.683 seconds. In the current
enbodi ment, the predeterm ned nunber (n) is set at 41. Wth a predeterm ned
di vi si on val iied 7Y/ b&ive (B/(tXBB) ) nteger interval value range i (| vrangei
.S determned as follows: "range = n/(t x v) (nl(t x 30)), therefore

'range sHeké (iR -thi8Sembbdimed, 1the. drable 303 repiicBenttios of thardyeationldf @1 (2. 00)
As it is_not possible for intervals to be anything other than integer

val ues, Singte waygtpsm/H) sRCONES}estricted to the range of 10 to 14. For the
purposes of this exanple, an integer interval value (i) of 12 shall be
used. Fdlhiswinmzpdiment adlinoanbat desziibst eipsmbée tdatailigh tBe coatexd\afnipeaver age
set of gl ues i s obtained. Plotting the noving average set of val ues and
the revé?MUYPEBWPS essure measurenents against time, the point of

i ntersection between the average waveform and the reversed arteri al

wavef or i iascelsieare adthasied d@i etsad of hlgadgpregpure (bp) measurements from an

artery representative of an arterial waveform are obtained. The measurements

are depicted in Fig. 3a.

A reversed blood pressure (rbp) measurement set is obtained based on
reversing the order of the blood pressure measurement set as depicted in step
14.

The time duration taken to complete this waveform is 0.683 seconds.

In the current embodiment, the predetermined number (n) is set at 41. With a
predetermined division value (v) being 5, the integer interval value range (irange) is

determined as follows:
frange = NI(t X v) % (ni(t x 30)), therefore
frange = 41/(0.683 x 5) * (41/(0.683 x 30)), therefore
frange = 12.01 £ (2.00)

As it is not possible for intervals to be anything other than integer values, the
irange Value is restricted to the range of 10 to 14. For the purposes of this

example, an integer interval value (i) of 12 shall be used.

Following the requirements of steps 18 through 22, a moving average set of
values is obtained. ‘

Plotting the moving average set of values and the reversed blood pressure
measurements against time, the point of intersection between the average

waveform and the reversed arterial waveform is obtained as depicted in Fig. 3b.
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WO 2010/ 064993PCT/ SG2008/ 000468 CASPA is the nearest bl ood pressure val ue
to the point of intersection between the reversed arterial waveform and the
novi ng awsoagw/oseaf orm As can be seen fromthe plot, wrhe/SGABBAIwMEEue | s
116. 8. CASPAI and CASPA2 are the two bl ood pressure val ues adjacent to the
CASPA on the reversed arterial waveform As can be seen fromthe plot, the
CASPAI value is 115.6 and the CASPA2 value is 117.5. The cal cul ated
CASPfinai value is (115.6 + 117.5 + 116.8)13 = 116.6 nmHg In a fourth, and

nost pr qf; l[.,ed nbodi rrenb of the invention, there is provided a net hod of
determin ‘&é Pe%\rﬁﬁ toog\rressyre ‘fﬁ“&iﬁumﬁ paint ef ﬁge@@%@ﬁ b@ﬂvﬁeﬂﬂ t he

first effh@drlav@r@bd cefrtér#ae V\}d%?d“rhi 9Rd thQ Mﬁﬁ%réa}% g&g %%%E%ngol OEan e

predetermned nunber (n) Is determ ned acc w ng fornul a:
= sr ﬁe@nvfmnéh@rplei theeCASIal valueaise16.8. 6ASP2) anfl GASRBRsansi the tevi ce used

t Iy St the set b = the tine
tzkéﬁc?%@; SR VLSS B BRI TPRERR o Yo e SMprid eV etfisb ment |
the bl odks q:fmalss seen freasweqmremlse CASFevalet @nwwﬁdmer@&spxﬁamm isval ues

t aken byrgé?t]be measuri ng device at each repetition of the sa rate.

Furt her & in this enbodi nent of the invention, the int erval value is in
a range, the limts of which are determ ned as follows: 'range = sr/v

(sr130) Tihe qaiguated S&\SBm aghieris (1.6 seht B5tE16:8)13 e 116BanfiHy hert z) of a
measuri ng device used to record the bl ood pressure neasurenents in the set

bp. Addili iacfoatthyand Fosehestetred rmsshisioht éf%nﬁ@éh{ﬁarﬁ ‘ﬂ)iel‘esi Rr&ige@al vy S

Thi s fornuha IS onIy appl i cabl e t hough when the val ue ? is In excess of
15. The THtAPTendeterininiag senirabaortis systetie cressire valiepas plesqyoamr in the

11 uStr adtORmibAALHE & 7O IvelfiGt | NHBIBVEE ChE! IRY EHBRGLIEN! Spe USI NG

the sane set of Dblood pressure neasurenents as se this tine
in a sitirdatemingd nenbes (R)ds dlekartﬂmctad:cmrdmgltome)follbi/m@fonhe&sure val ues
taken by a sanpling device having a sanple rate (sr) of 60 neasurenents per
second, the 'range Value is cal culptedyas follows:

where

sr=the sample rate (in hertz) of a measuring device used to record the

blood pressure measurements in the set bp; and
t = the time taken (in seconds) to complete one arterial waveform.

In this embodiment, the blood pressure measurements in the set bp are the
measurement values taken by the measuring device at each repetition of the
sample rate. Furthermore, in this embodiment of the invention, the interval value

is in a range, the limits of which are determined as follows:
Irange = SI/v % (sr/30)

In this case, sr again represents the sample rate (in hertz) of a measuring device
used to record the blood pressure measurements in the set bp. Additionally, the
predetermined division value (v) is preferably 5. This formula is only applicable
though when the value (sr) is in excess of 15. The minimum limit should be 15
however for the purposes of illustration, a value of 30 is used in the preferred
embodiments. |
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‘range = sr/v (srl130) 'range = 60/5 (60/30) 'range = 12 2 This results
in an 'range val ue of between 10 and 14. The remai ning steps of the nethod
can then woaomad4®3 set out in the first enbodi nent aboweT/siGromlobosicse
enbodi ments described, the intersection point between the reversed arterial
wavef orm and the noving average waveformtypically occurs at a region on
the reversed arterial waveform where the bl ood pressure neasurenents
density is higher. This is region A of figure 3a. As contrasted to region
B, the bl ood pressure neasurenents density is higher in region A Region A
and B défsing the hamecied whhlogsbprassrreomepRurasenie asaasd aut @baye. btdbis enent s
based on. hori et i el : I i d by the
por son S ek SfidtlondingtB the SBl ey ELARGHor br MG breRRr FORLEE AR BY
enbodi miyts sampting Hedce havipgrd sampker raté &) bb 60 oneasyrementsi patsesnsd.and
i nprovenents may be de _wi,t hog departing fromthe scope of the present
i nvent i o€ ’fa%\égi‘é%fs (ﬁc‘ﬁ?tggcﬁsﬁh%‘@%re nmeasurenents nay be obtained from a
device that is also adapted to performthe nethod of the present invention.
Al t er nat i vel yrangt HerAet (s§80bl ood pressure nmeasurenments may be obtai ned from
a separate device and comunicated to a further apparatus adapted to
performthe m;gr[gpecdsomit(dsww} esent invention. The second enbodi nent of the
invention may be nodified such that the waveform dataset data nay contain
sets of datair epr__e|§e+n§ative of wavef orns. The wavef orm dat aset nay be
supplied to tH€ entity performng the nethod along with the duration of
each waveformin the dataset. Alternati vel%é1 the entity perforning the

¢ Pl

met hod rEYS FRSUEE R 38 etve VALHERT; %WSP”QQCW ef%ﬁqm\%@'ﬁ'@rﬁi% tHenr ough
al ter ”atn?etﬂﬁg'&ién(tﬁéwBrd%%e@ﬂésrs"e‘f%ht’in”cﬂegirrﬁ@?ﬁb&ﬂhﬁ'eﬂﬂaﬁo&é.Xed time value for

pr edet erm ne engths of the x axis and approxi mating the duration of the
wavef orm based on,this tine/dist e .rel ationshi. r. by deriving the

o ot | o o SRepitants S trivad 168 inBrSeeion obift Bhwhes Fiet 1Bt ¢

gener at eyrfchigl #atetmdreomeRheviny - efRfs WaosRRhsypicallPobsurs e anieglon
representative of an arterial waveform the blood pressure values that form

the set Bptrmsarersed asterighi waraiomm svhensutheoRloadoREFSSHES dPeRTUraMeisy ef or m
The centyakitd® hi eﬁy%@( %ng@%?ﬁﬁ%ﬁl?‘(ﬁé 45, (A8BhirasledoTRYREB! RNt I {1 ed

, as the averaged val ue in the central aortic systolic pressure set
near est bleod peegsorertmessurementsedensity ischigbenin hegioeer Bedioar AeandB wavef or m

ot ai nt AR L e A S e bupeatid WelBh MesPtiehont A Sh i v

met hods hosigbriahgr sértivdltrefeeentse.equat i ons and ot her mat hematical tools used
to identify the intersection points between two wavef or ns.

It should be appreciated by the person skilled in the art that the above invention
is not limited to the embodiments described. In particular, the following
modifications and improvements may be made without departing from the scope

of the present invention:

e The set of blood pressure measurements may be obtained from a
device that is also adapted to perform the method of the present
invention. Alternatively, the set of blood pressure measurements may
be obtained from a separate device and communicated to a further

apparatus adapted to perform the method of the present invention.

e The second embodiment of the invention may be modified such that
the waveform dataset data may contain sets of data representative of

waveforms.
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The neans of obtaining the noving average nmay be achi eved by ot her nethods
such as obtaining nedian or other such nethods that will have the effect of
snoot heniwgQ 20tvenmser se arterial waveform |t shoul d becCTisG2insroo46s
appreci ated by the person skilled in the art that the features described
above, where not nutually exclusive, can be conbined to formyet further
enbodi nents of the invention. W Claim 1. A nethod of deriving a central
aortic systolic pressure conprising the steps of: a. obtaining a set of
predet erm ned nunber of blood pressure nmeasurenents; b. reversing the order
of the set of phedeaeeiormedatasetbeaydie Isupplied e ke cativeneteratsatt8et o obt ain

a reversed bl o%g?thgsagﬁ \ﬁ@ﬁ gpégﬁﬂéﬁé{ﬁr&egam W&&é@?ﬁgrﬁgsgﬁtgsfb | owi ng

representative r'evey se wavef orm-accor
formul a: rbp[ 1.Altemativelp[the. edfity whefariming ther eetresemiay tdeterswte dhebl ood

pressure neasurenents b epresents, the set of revers bl ood pressure
measur enent s arﬁ’ﬂ‘rﬂ'qneﬁ%e{%é’ht g’ai’ﬁfg’lnﬁr lﬂf@?@?ﬁ?'ﬂg’dﬂ?fBHﬂléreﬁ{jeénatﬁeF'&%H?ni ng an
i nteger intervabyipl 4&; byl réehfiRg! BephsS Hd 0f ¢iEgecfittel MaldevRIrsed bl ood

pressure neasurenent readings in the reversed bl ood pressure set equal to
the integer i ntrsedetermiaedderghaehdiay Pivandapgroximateg dridwiaden Pressur e

measur ement i n ¢ hg, LRYGHS Bds8 SRR BriiiStaRBS relationship or by deriving

the duration from other composite values, such as the sample rate

used to generate the set of blood pressure measurements).

e To be the most representative of an arterial waveform, the blood
pressure values that form the set bp should be of uniform distribution

along the arterial waveform.

e The central aortic systolic pressure value (CASPsna) may be identified
as the averaged value (CASP,) in the central aortic systolic pressure
set nearest to the point of intersection between the reversed arterial

waveform and the moving average waveform. i.e. CASPjna = CASPa.

o Other ways of obtaining intersection point may be used. These include
using derivative methods, solving simultaneous equations and other
mathematical tools used to identify the intersection points between two

waveforms.

¢ The means of obtaining the moving average may be achieved by other
methods such as obtaining median or other such methods that will

have the effect of smoothening the reverse arterial waveform.

It should be further appreciated by the person skilled in the art that the features
described above, where not mutually exclusive, can be combined to form yet

further embodiments of the invention.
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e. storing the averaged value in an average set; f. repeat steps d and e
with the value of g comrencing at 1 and being increnented by 1 each tine
until thewveabuwaeedosq plus the integer interval val ue eqralrsGRons/ 000468
predet er mi ned nunber of bl ood pressure neasurenents in the set such that
the average set of values represents a noving average waveform g.
identifying a point of intersection of the reversed arterial waveform and
t he novi ng average waveform and h. setting the central aortic systolic
pressure (GASPfinal 1 as a reversed -, blood pressure value CASPA in the
rever sedWs 6talmir essure set nearest to the point of intérsection. 2. The

nmet hod cqrdi t Js i t e e steps
of 1ocating T edcst famidh et el eBel R Ropfessiie AhpiaB he Sheny
wavef orm adf:acent to the point CASPA; the CASPfinal determ ned according to
the formul a: CASPfinai = (CASPAI + CASPA2 + CASPA) /3 3. The nethod

accordi ng to &| abtainingr a2 sshenéi prédetersdhed§ nohtt pfeddand prssureenent s
substantially equates to a uniformdistribution of values fromthe arteri al
wavef orm 4. ThB'eREYIEI¥ e cording to claim 3, further conprising the step

of determning the duration of the arteri.al vef orm and wher he
pr edet er ni ned- n'[ﬂYSégrmg)ft}‘BI osler Rfe s, sst rﬁ’éa@r@\ggﬁm‘n‘? rﬁ‘@?tlﬁrn?fﬁ@h’oéjccordi ng

to the fol | ow ngrkonf@irRasitchteits i dbesdn HHPRRTsSd Blood pre¥bifesidl, the
reversed blood pressure set representative of a reversed arterial

waveform according to the following formula:
rbp[1...n] = bp[n...1]
wherein:
bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
and n repreéents the predetermined number.
c. determining an integer interval value;

d. averaging a series of consecutive reversed blood pressure
measurement readings in the reversed blood pressure set equal to the
integer interval value commencing from an g™ reversed blood pressure

measurement in the reversed blood pressure set;
e. storing the averaged value in an average set;

f. repeat steps d and e with the value of ¢ commencing at 1 and being
incremented by 1 each time until the value of g plus the integer interval
value equals the predetermined number of blood pressure
measurements in the set such that the average set of values

represents a moving average waveform;

g. identifying a point of intersection of the reversed arterial waveform and

the moving average waveform, and
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sr = the sanple rate, in Hz, of a neasuring device used to record the bl ood
pressure neasurenents in the set; and t = the duration of the arterial
wavef or mwo 20memd3 5. The met hod according to clai m 4, pomsiGeons/obéues i nt eger
interval value is a division of the sanple rate. 6. The nethod according to
claim5 wherein the integer interval value is the sanple rate divided by 5.
7. The nethod according to any one of claiml1l to claim3, wherein the

i nteger interval value is a division of the predeterm ned nunber. WO

2010/ 064993PCT/ SG2008/ 000468 8. The nmethod according to claim7, wherein
the integer imteetling thalagatrak agitichbystelic anegsurédC Sdra®ed EVelEEckh are

he. pr edet er m nBEoRuRIssP gt VBIBAASRA N, b b obipde HrepsleCEet ", " .°

& M ASUPeIents in the se
t he duration of nédiresmmétpbmt(otfmtetseomﬂs) and v is a predeternned
di vision value. 9. The nethod according to claim@8, wherein the

predet er | | m1l or
claim 2, ﬂmﬂ@?e‘ﬁ%ﬁo e‘;’lﬁ.&r‘?@g %lﬁ?@} eéph%rgpﬁéﬂglagé@qua Rﬁc%d%%}ﬂgfl%éég? by a

pr edet er mi sepsdifviosating tred peints (CASPa1 and CASPa2) on the reversed arterial
waveform adjacent to the point CASP,; the CASPy,, determined according to

the formula:
CASPfina = (CASPaq + CASPp2 + CASPA) /3

3. The method according to claim 1 or 2 wherein the set of blood pressure
measurements substantially equates to a uniform distribution of values from

the arterial waveform.

4. The method according to claim 3, further comprising the step of determining
the duration of the arterial waveform and where the predetermined number of
blood pressure measurement is determined according to the following

formula:
Predetermined number = sr x t
wherein

sr = the sample rate, in Hz, of a measuring device used to record the

blood pressure measurements in the set; and
{ = the duration of the arterial waveform in seconds

5. The method according to claim 4, wherein the integer interval value is a

division of the sample rate.

6. The method according to claim 5 wherein the integer interval value is the

samble rate divided by 5.

7. The method according to any one of claim 1 to claim 3, wherein the integer

interval value is a division of the predetermined number.
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1. The method according to claim 10, wherein the integer interval value
(i) is 12. 12. The nmethod according to any preceding claim wherein the

pr edet er mvoadiosmddar of bl ood pressure neasurenents in Phe/sseoosiososegual to
or greater than 12. 13.The nethod according to claim 12, wherein the
predet er mi ned nunber of bl ood pressure neasurenents in the set is at |east
15. 14. A nethod of analysing arterial waveformdata to derive a central
aortic systolic pressure values conprising the steps of: a) receiving an
arterial waveform dataset b) dividing the arterial waveformin the arterial
wavef or 1 dateamethadraasording o ekeim7awheesin dne iteggrdpierya ¥abigris VIR Er enent s

havi d ] ; ' Sl .d f th f Dbl ood
oresur o neade AN EARYH Sihion. ik AUFPRI R BRICT 10 obtai n a rever sed

bl ood pressure neasurenents set , the reversed bl ood pressure set

repr esent at i keegeoT NAL X K&K 3N eri al waveform according to the fol | owing
formula: rbp[l...n] = bp[n...1] wherein: bp represents the set of bl ood
pressure n@gsginenents rbp represents the set of reversed bl ood pressure
measurenents and n is the predeterm ned nunber. d) determ ning an integer
interval val yasfthe prbdeteaninee mgmbeo ot bled, pressure measurements in the

set;
t is the duration of the waveform (in seconds); and

v is a predetermined division value.

9. The method according to claim 8, wherein the predetermined division value is
5.

10. The method according to claim 1 or claim 2, wherein the integer interval value

is equal to 60 divided by a predetermined division value.
11. The method according to claim 10, wherein the integer interval value (i) is 12.

12.The method according to any preceding claim, wherein the predetermined
number of blood pressure measurements in the set is equal to or greater than
12.

13.The method according to claim 12, wherein the predetermined number of

blood pressure measurements in the set is at least 15.

14.A method of analysing arterial waveform data to derive a central aortic

systolic pressure values comprising the steps of:
a) receiving an arterial waveform dataset

b) dividing the arterial waveform in the arterial waveform dataset into a
representative set of blood pressure measurements having a

predetermined number;

-24 -



e) averaging a series of consecutive reversed bl ood pressure neasurenent
readings in the set equal to the integer interval value comrencing froma
gt h reverwedotwwewdspr essure nmeasurenment in the set; f) ecoscaesioh@cayver aged
value in an average dataset; the average dataset representative of a noving
average waveform g) identifying a point of intersection on the reversed
arterial waveform and the noving average waveform and - final/ h) setting
the central aortic systolic pressure (CASP 1 as the reversed bl ood pressure
value CASPA in the reversed bl ood pressure set nearest to the point of

i nt ersecti onc) whearsing the eydernof tharsst gh blooda@r@ss@rﬁea@awrﬁme%tzﬁv'aet erial

waveformin tNGn" bRpERIRNE RIMGGoG R febrkRChISE rbaafe ] on.

steps e. and f repe ed W ncing at 1
and being incr mmﬁmdnbytslse&acthetrevmrsed\tbidod hmssanfajssetdbpqaqehtﬂlvem i nt eger

i nt I I d d bI d
mmacur orent s | EHESEITREE Y AU GERAER IS © T ot RIORE8r ci ng Lo ol ai m

14 wherein the step h further conprises the steps of |ocating two points
(CASPAI and CASPP[l)..nd hife..diteri al waveform adj acent to the point CASPA;
the CASP - find determ ned according to the formula: CASPfind (CASPA +
CASPA2 + CASPAMHe?eih6. A net hod of anal ysing arterial waveformdata to
derive a central aortic systolic pressure value conprising the steps of:

bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.

d) determining an integer interval value for the set being processed,;

e) averaging a series of consecutive reversed blood pressure
measurement readings in the set equal to the integer interval value
commengcing from a qth reversed blood pressure measurement in the

set;

f) storing the averaged value in an average dataset; the average dataset

representative of a moving average waveform;

g) identifying a point of intersection on the reversed arterial waveform and

the moving average waveform, and

h) setting the central aortic systolic pressure (CASPsna) as the reversed
blood pressure value CASPa in the reversed blood pressure set

nearest to the point of intersection.

wherein steps b. through h. are repeated for each arterial waveform in the
arterial waveform dataset and, for each such repetition, steps e. and f. are
further repeated with the value of g commencing at 1 and being incremented

by 1 each time until the value of g plus the integer interval value equals the
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a) receiving an arterial waveform dataset, where each arterial waveformin
the dataset conprises a representative set of bl ood pressure neasurenents
havi ng a woedstmugysned nunber; b) reversing the order ofcrlse20mpoesent ati ve
set of blood pressure neasurenents to obtain a reversed bl ood pressure set,
the reversed bl ood pressure set representative of a reversed arterial
waveform according to the following fornula: rbp[1...n] = bp[n...1]
wherein: bp represents the set of blood pressure nmeasurenents rbp
represents the set of reversed bl ood pressure nmeasurenents and n i s the

pr edet er i predeteumingd nembeeot revenserblaedi presgiee MassyreIeNfRINUES 88t t he set

bei ng proc : eraging a series of consecutive reversed bl ood
pressure n@%@gggﬁg%?ggéadings in the reversed bl ood pressure set equal to

the integer interval value commencing froma gﬁ) I{}gvrﬁrsed bl ood 1?{essure
measur erfénfhe mathed aseording taselgim g Wherely %\g HiRe; SPERSRPe G ge

dataset . 1 8ep@\fiaRingHnRsFlintsCRASEN Md EAIE,,Rofl ReteRePladsioAY el of M

f) identifyrhg a poin ~Intersection on the reversed blood pressure set
and the noadjagerdvtr doe neivte CHSRA; dihe GASTEt4 ideteritied ascpedingidetihe systolic
pressure (%?‘n%ﬁrai'nal 1 as the reversed /

CASPjina = (CASPa1 + CASPpz + CASPA) / 3

16.A method of analysing arterial waveform data to derive a central aortic

systolic pressure value comprising the steps of:

a) receiving an arterial waveform dataset, where each arterial waveform
in the dataset comprises a representative set of blood pressure

measurements having a predetermined number;

b) reversing the order of the representative set of blood pressure
measurements to obtain a reversed blood pressure set, the reversed
blood pressure set representative of a reversed arterial waveform

according to the following formula:
rbp[1...n] = bp[n...1]
wherein:
bp represents the set of blood pressure measurements
rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.
c) determining an integer interval value for the set being processed;

d) averaging a series of consecutive reversed blood pressure
measurement readings in the reversed blood pressure set equal to the
integer interval value commencing from a g™ reversed blood pressure

measurement in the set;
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bl ood pressure value CASPA in the reversed bl ood pressure set nearest to
the point of intersection, wherein steps b. through g. are repeated for
each art ewoabivey®Bormin the arterial waveform dat aset pamsG200roo@&gh such
repetition, steps d. and e. are further repeated with the value of q
commencing at 1 and being increnmented by 1 each tinme until the value of q
plus the integer interval value equals the predeterm ned nunber of bl ood
pressure neasurenents in the set being processed. 17. The nethod accordi ng
to claim16 where the step g further conprises the steps of |ocating two
poi nts (CASPR) sieringiheramraged valwe i paravsiags datasph die arveragetdataseicent to

ChSPl i nat = ( cABRIeBniENE ofs MO BErAe ISR, 1 2P0 accor di ng o ol ai m
16 or 17, wherein the predeterm ned nunber of bl ood B{Og%sure nmeasyrement s

for at I|east foridentifyiagi aPoild\ifiBieracton i tia FRvErses sPEPBet
predet erm ned nuEOBE RbviRY 296r %Wﬁwrenents for the other arterial
19

waveforms in the dataset. . The nethod according to any one of clainms 16
to 18, where the set of bloqd pressyre neasure syhst.ant j equat es
Lo a uni o mod SETG TG GFMER e SUetple ATaRUr S CRer 4o LR B RPs5” TThe

net hod accor di ngod@® sredsirelQalubUCSF, aPrREl fdvegsdd dlsdd predsuliet setmi ni ng
the duration of the arterial waveform and where the predeterm ned nunber of

WO 2010/ 064993 PERrseitodize 0o eBiINkRree™ions essur e measurement is determ ned
according to the follow ng formul a: Predeterm ned nunber = sr x t wherein
wherein steps b. through g. are repeated for each arterial waveform in the

arterial waveform dataset and, for each such repetition, steps d. and e. are
further repeated with the value of ¢ commencing at 1 and being incremented
by 1 each time until the value of g plus the integer interval value equals the
predetermined number of blood pressure measurements in the set being

processed.

17.The method according to claim 16 where the step g further comprises the
steps of locating two points (CASPas and CASPaz) on the reversed blood
pressure set adjacent to the point CASP,; the CASPsqa determined according

to the formula:
CASPspa = (CASPA1 + CASPpo + CASPA) /3

18.The method according to claim 16 or 17, wherein the predetermined number
of blood pressure measurements for at least one arterial waveform in the
dataset differs from the predetermined number of blood pressure

measurements for the other arterial waveforms in the dataset.

19.The method according tol any one of claims 16 to 18, where the set of blood
pressure measurements substantially equates to a uniform distribution of

values from the arterial waveform.

20.The method according to claim 19, further comprising the step of de’kermining

the duration of the arterial waveform and where the predetermined number of
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sr = the sanple rate, in Hz, f a nmeasuring device used to record the bl ood
pressure neasurenents in the set; and t = the duration of the arterial
wavef or mRd.2ole4998t hod according to any one of clai ns PETISG2@8/000M62r €i N
the integer interval value is a division of the sanple rate. 22. The net hod
according to claim 21, wherein the integer interval value is the sanple
rate divided by 5. 23. The nethod according to any one of clains 16 to 20,
wherein the integer interval value is a division of the predeterm ned
nunber. 24. The nethod according to claim23, wherein the integer interval
val ue is hicoki pressuse gaeadwrepa digr idetergTingthi a¢eosdiagdia dhgi FRIGWIY f ol | ows:
‘range = E Mx v) (n/(t x 30)) V\/nereln nis the predeterm ned nunber of
bl ood pre(g nmeasurenents in the set; is the duration of the waveform
(in seconds); and v is a predeterm ned division value. 25. The nethod
according to claim 24, wheredaieriaedd ér‘n’%’rﬁ‘etd division value is 5. WD
2010/ 064993PCT/ SG2008/ 000468 26. The net hod of deriving the central aortic
systolic phessinre according to any one of claim14 to 17, wherein the
integer interval value is equal to 60 divided by a predeterm ned division

val ue. sr = the sample rate, in Hz, f a measuring device used to record the blood

pressure measurerhents in the set; and
t = the duration of the arterial waveform

21.The method according to any one of claims 16 to 20, wherein the integer

interval value is a division of the sample rate.

22.The method according to claim 21, wherein the integer interval value is the

sample rate divided by 5.

23.The method according to any one of claims 16 to 20, wherein the integer

interval value is a division of the predetermined number.

24.The method according to claim 23, wherein the integer interval value is within

a range the boundaries of which are determined as follows:
frange = DAt X V) £ (n/(t x 30))

wherein

n is the predetermined number of blood pressure measurements in the

set;
tis the duration of the waveform (in seconds); and

v is a predetermined division value.

25.The method according’ to claim 24, wherein the predetermined division value
is 5.
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27. The nethod of deriving the central aortic systolic pressure according
to claim 26, wherein the integer interval value is 12. 28. The nethod of
anal ysi ngvenovavicado3wavef orm data to derive the central ROTISGROBYSE468 1 C
pressure val ue according to any one of clainms 14 to 27, wherein the
predet er mi ned nunber of blood pressure neasurenments in the set is equal to
or greater than 12. 29.The nethod of analysing arterial waveformdata to
derive the central aortic systolic pressure value according to claim 28,
wherein the predeterm ned nunber of bl ood pressure neasur s in the set

: - ¢ nment
i s at 128a$he 18ethad.of deyivinshineoseniisl iW%Sﬁtﬁl&Pf%su%?P?%gwgtpo?'?yc pressure
conpri si ng; i al | ; WG 'saéﬁila@t@ﬁ@@ﬁﬁéémg unit,
wher ei n, 8“%%EP%Eerbielélt%V\}a\ie orr%]h%ﬁﬂégéﬁglﬂ er\’ﬁce talkes a bl ood pressure
measur emepy agireieteduainedndivieidnivatuE. val s until at | east one arterial waveform
is represented by the set of blood pressure neasurenents taken, the set of
bl cod EEFAS MRethbdHdeneinyshe epnialatriic isystobé poessuse Beedrdino@v@aist m t hen

bei ng comuni cated to the processing.upit which: a) reverses the order of
the bl oodzﬁr‘ﬂggﬁ%‘%t@f‘hg@rg’ﬁf’%(?ﬁ"%{ugé%gé'sed bl ood pressure set, the

reversed bl ood pressure set representajive,of a reversed rial. . wavef orm
det er mifedhadpet@ongf araly§ed el”@Ele efopMdria. o dFVe .ﬁq.enf&l;:ﬂ‘%p%o%{.'c. 1]

wher ei n: QPStEﬁcPEF‘e%%GFé vhiie R8brdg K BAY oPeasTSifyTRA S RZ TRhBEeIN ltite
represents"the Set of reversed blood pressure neasurenents, and n is the
pr edet er mprasteteranined number of blood pressure measurements in the set is equal to

or greater than 12.

29.The method of analysing arterial waveform data to derive the central aortic
systolic pressure value according to claim 28, wherein the predetermined

number of blood pressure measurements in the set is at least 15.
30.A system for deriving a central aortic systolic pressure comprising:
an arterial waveform measuring device; and
a processing unit,

wherein, the arterial waveform measuring device takes a blood pressure
measurement at predetermined intervals until at least one arterial waveform is
represented by the set of blood pressure measurements taken, the set of
blood pressure measurements representative of one arterial waveform then

being communicated to the processing unit which:

a) reverses the order of the blood pressure set to obtain a reversed blood
pressure set, the reversed blood pressure set representative of a
reversed arterial waveform determined according to the following

formula:

rbp[1...n] = bp[n...1]

wherein:

bp represents the set of blood pressure measurements

rbp represents the set of reversed blood pressure measurements
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b) determ nes an integer interval value; c) averages a series of
consecutive reversed bl ood pressure neasurenent readings in a reversed

bl ood preseunw/®met93equal to the integer interval val ue eomseReIsEG4H68om a
gth reversed bl ood pressure neasurenent in the reversed bl ood pressure set;
d) stores the averaged value in an average set; and e) identifies a point
of intersection on the reversed bl ood pressure set and the average set, and
f) sets the central aortic systolic pressure (CASPfinai) as the reversed

bl ood pressure value CASPA in the reversed bl ood pressure set nearest to
the point of i mnersisdhe predafprEriBeANYI®SS c. and d. are repeated with the
val ue of g commencing at 1 and being increnented by 1 each tinme until the
val ue of q pbusletaranings agibvegertiaierdl valleie equal s the nunber of bl ood
pressure neasurenents in the set. 31. The system according to claim 30
wherei n the s epefadesr t Aersetiefpr ¢fs esongesutivepgevdrspdc NPed tRRBSHEE nt s

(CASPAI and CASPA2 rgfﬁgbgfeardﬁﬁv r@ggégv(rﬁrgéa %lloc%léﬁé?%s%wg ?gd @@%@}.}pttﬁet he poi nt

CASPA: the CASPIY mn ng to ormu frnal =
(CASPAI + CASPARtegeiGAGRMI VaBud2ommeming &ont aaffatdverseedblond messuge sof t war e
recorded thereon to derive E centrac%] Fortic systolic pressure, the software
conprising: a weeaRIeNentDJRe LeYRSeHBIOGARPSHIE $CLet having a predet er ni ned
nunber of bl ood pressure nmeasurenents to obtain set of reversed bl ood

_ a
pressure neadLsiorentle averagedyalusdn ag y56egs 885 aPE neasurenent s

representative of a reversed arterial waveform dgtbfzr r&n ned accor di Qg to the
fol | owi ng f oeidentifies sy oint ofjintergggtian onite reversed blood pressure set an

the average set, and
f) sets the central aortic systolic pressure (CASPsna) as the reversed
blood pressure value CASP, in the reversed blood pressure set

nearest to the point of intersection.

wherein steps c. and d. are repeated with the value of g commencing at 1 and
being incremented by 1 each time until the value of g plus the integer interval

value equals the number of blood pressure measurements in the set.

31.The system according to claim 30 wherein the step f further comprises the
steps of locating two points (CASPa1 and CASPa2) on the reversed arterial
waveform adjacent to the point CASP,; the CASPna determined according to

the formula:
CASPjnal = (CASPA1 + CASPa + CASPA) /3

32.A computer readable medium having software recorded thereon to derive a

central aortic systolic pressure, the software comprising:

a means for reversing the order of a set having a predetermined number
of blood pressure measurements to obtain a set of reversed blood
pressure measurements, the reversed blood pressure measurements
representative of a reversed arterial waveform determined according to

the following formula:

rbp[1...n] = bp[n...1]
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wherein: bp represents the set of blood pressure neasurenents rbp
represents the set of reversed bl ood pressure neasurenents and n is the

pr edet er voediomsmdver ; a first storing neans for storingPChsGromswetsss m ned
nunber of reversed bl ood pressure neasurenents in a reversed bl ood pressure
set; nmeans for determning an integer interval value; averaging neans to
average a series of consecutive reversed bl ood pressure neasurenent

readi ngs in the reversed bl ood pressure set equal to the integer interval
val ue commencing froma gth bl ood pressure neasurenent in the set; a second
storing nmeanshéminist ori ng the averaged value in an average set; the average
set representative of an average waveform an identification neans for

i denti fyi ng lep rriiraserds thenselraf dlaacdopressureiaeaslyiemesiEs arteri al wavef orm and

t he average waveform and a result neans for setting the central aortic
systol i ¢ pr esbpueprdseaBithersst pf eaverdas bleod preasure wasprasmenife val ue CASPA in
the reversed bl ood pressure set nearest to the point of intersection.
wher ei n t he #nohntis thesprefletehmireedemurgb@ry means and t he second storing nmeans
are repeated with the value of f commencing at 1 and being increnented by 1
each time until the value of f plus the integer interval value equals the
predet erm ned nunber of bl ood pressure neasurenents in the set. 33. A
conput er r eagahbiestoridy unehey ifmgsieaht vibe epredetermed hemben of severabyse

arterial waveformdata to derive a.central tic systolic pressure value
conpri sing, PIREAVEESHER BIQSSHIFTENEYN aéS\’r‘?Fﬁﬁag’;qngWeé@%rﬁsS#’or recei ving an

arterial waveform dataset, . . ) )
means for determining an integer interval value;

averaging means to average a series of consecutive reversed blood
pressure measurement readings in the reversed blood pressure set equal
to the integer interval value commencing from a qth blood pressure

measurement in the set;

a second storing means for storing the averaged value in an average set;

the average set representative of an average waveform;

an identification means for identifying a point of intersection on the

reversed arterial waveform and the average waveform, and

a result means for setting the central aortic systolic pressure (CASPsna) as
the reversed blood pressure value CASP, in the reversed blood pressure

set nearest to the point of intersection.

wherein the functions of the averaging means and the second storing means
are repeated with the value of f commencing at 1 and being incremented by 1
each time until the value of f plus the integer interval value equals the

predetermined number of blood pressure measurements in the set.

33.A computer readable medium having software recorded thereon to analyse
arterial waveform data to derive a central aortic systolic pressure value

comprising, the software comprising:

communication means for receiving an arterial waveform dataset
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set neans for dividing the arterial waveformin the arterial waveform
dataset into a representative set of bl ood pressure neasurenents having a
pr edet er wwoadiosndder ; nmeans for reversing the order of trhe/Soredsvewssi ned
nunber of bl ood pressure neasurenents to obtain a set of reversed bl ood
pressure neasurenents, the reversed bl ood pressure neasurenents
representative of a reversed arterial waveform determ ned according to the
following formula: rbp[l...n] = bp[n...1] wherein: bp represents the set of
bl ood pressure neasurenents rbp represents the set of reversed,bl ood
pressure neastiroaan Jonsividing stheharteid deaseiormetn Fﬂﬁrt?é‘ie.”aier‘f‘faé/fef&[r" means for

determ ni ng ?%éé?ﬁrﬁgeé réé‘r&géé(@{ivéfgét% 51864 S)Psssru?é/%éaeé&r&hem@ RSP Ur e set
bei ng processed; averagi'ng neans for averaging a series of consecutive
reversed bl epprepetssiined nember,ement readings in the reversed bl ood pressure
set equal to the integer interval value commencing fromthe fth reversed

bl ood pr essyneamedsurersesingi thet beles edf; tHe psedetemninag mwaher ©brbleedri ng t he
averaged value in an average set; identification f ' tifying a
poi nt of i ntREPSBEE; BIPASH'S %m?e{?e ggean aft 8¢t 9 r\f?/?ﬁ@]eg? ﬁ[g)z)ﬁdgf%éesﬂg%er age
waveform a hesdlbmi@Red)s fiRE Sebidrsad t helgerint I Glesadiet | Cmewstirehentpr essur e
(CASPfinai) as the reversed bl ood pressure value CASPA in the, reyersed

bl ood pr essueprasentaivarefse reyerspd artaral yeavehpray dotprayasy ceaiding &2 t he

poi nt of intgr 00 ﬂﬂﬁi . a second storing neans for storing the
CASPf i nal va{[ﬁﬁi@%&wﬂ@%om ion corresponding to the position the arterial

wavef orm beirggnp-r.r%c:egaﬁq-ﬁccupi es in the arterial waveform dataset,

wherein:

bp represents the set of blood pressure measurements

rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.

interval means for determining an integer interval value for the reversed

blood pressure set being processed;

averaging means for averaging a series of consecutive reversed blood
pressure measurement readings in the reversed blood pressure set equal
to the integer interval value commencing from the " reversed blood

pressure measurement in the set;
first storing means for storing the averaged value in an average set;

an identification means for identifying a point of intersection on the

reversed arterial waveform and the average waveform,

a result means for setting the central aortic systolic pressure (CASPsna) as
the reversed blood pressure value CASPa in the reversed blood pressure
set nearest to the reversed blood pressure value at the point of

intersection; and
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wherein the functions of the set neans, interval neans, averagi ng neans,
first storing neans and second storing neans. are repeated for each
arterial wevefocrsmodn the arterial waveform dataset and, PCoSGeashosegh
repetition, the functions of the averaging neans and first storing neans
are further repeated with the value of g comencing at 1 and being
increnmented by 1 each tinme until the value of g plus the integer interval
val ue equal s the predeterm ned nunber of blood pressure neasurenents in the
set being processed. 34. A conputer readable nmedi um having, software recorded
thereon to amasseamdasiosingameass dpPostering dhe CARPInevaluese Bt (R IPOSHIPY; ¢

systolic preﬁgHég%:{g#mve@‘ ?}8% r§eCQ F|é§'m%re|tl&ﬂ{nﬂérh§%rbé&s€§ans for

recei ving an-ar aset, ere each arterial waveformin the
dat aset corrpbcaﬂﬁesiirrtapraeteeiatwavefermetata)a‘et,bl ood pressure neasurenents

havi ng a predeterm ned nunber; neans for reversing the order of the

pr edet er mweskreli thee furedtioh$ ad dherset Sneansyaatenval marass,t averbgiagnmeaasat  of

reversed b d t th d
onour rerlSt FPnG SRt S SHPOM PopEe SBeR ip Tabeatzd arb EATEAERR ned
accordi ng 8 dfbn fnﬁ"tl'ré"éh@ﬁa[f\ﬁ?é%fbﬁn daedet . andnFor—eddH Buch Adpetitien eine: bp

represents the set of ood pressure neasurenents rbp represents, the set of
reversed U‘UOG’@DFI& @dbe reeremmj mepaRanddiat storigg mﬂarﬁr%&év@fﬂ% Rega¥Gnber .

interval ngang,d Q%Iu%eéfe %IQ’IIMC?(EJ détmi il bélﬁ%er‘ﬁc‘,r@he‘{'@éd% y oBadhgmeever sed

bl ood pressure set’ bel ng proces aver ag| neans for averaging a series
of consecutintil ¢he w&reeeﬂqtﬂlmdwqan%netenﬂsml@er@quabe@el prgdeterminegd set

| to th t I d bl ood
oroasur o rehcsiivod Hr%%rﬁﬁﬁ‘esevegsaﬁ‘r%rﬁ%q%ﬁﬁ#%tk&%?ﬁr%%&srdﬁY.ernSet he
d depti f t t f
Dot nt o4 Rrcorander trrdanis Hiedahdiathg SHhie Ftaisy JiRtn o8 andier e °
wavef or m grterial waveform data to derive a central aortic systolic pressure value, the

software comprising:

communication means for receiving an arterial waveform dataset, where each
arterial waveform in the dataset comprises a representative set of blood

pressure measurements having a predetermined number;

means for reversing the order of the predetermined number of blood pressure
measurements to obtain a set of reversed blood pressure measurements, the
reversed blood pressure measurements representative of a reversed arterial

waveform determined according to the following formula:
rbp[1...n] = bp[n...1]

wherein:

bp represents the set of blood pressure measurements

rbp represents the set of reversed blood pressure measurements
and n is the predetermined number.

interval means for determining an integer interval value for the reversed blood

pressure set being processed,
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a result nmeans for setting the central aortic systolic pressure (CASPfi nai)
as the reversed bl ood pressure value CASPA in the reversed bl ood pressure
set near e80 20w/a6®3poi nt of intersection; and a second PCOMSGAQYSPREGS f Or
storing the CASPfinal value wherein the functions of the interval neans,
averagi ng neans, first storing means and second storing neans. are repeated
for each arterial waveformin the arterial waveform dataset and, for each
such repetition, the functions of the averaging means and first storing

means are further re eated with . .the val ue og nc n bei ng
i ncr enent QYCIRPNY JOEANS iR AUHRGING 1R RRYISSe © fC%d‘SﬁF V& rﬁ? (1;9-,!?0 nt er val

val ue equarssdune nivRUesrAEM RedinysNTRehe @bt Eh@él%ﬁhésmbgér imesaedlreeat s in the
set being processed, 35. The conputer readable nedi umaccording to any of

the cl ai WOHE“‘?W"ﬂfmmﬁelrﬁVQfﬁ@d plood) pressigriseasyrement ®dhgseles the steps
of locating two points éo SPAI and CASPA2) on the reversed arteri al
wavef or m distaEi@ning means erpdeing hasmeragetkvansi an avedseaski ned according to

the formula: CAS P .final = (CASPAI + CAS PA2 + CASPA) /3
an identification means for identifying a point of intersection on the reversed

arterial waveform and the average waveform;

a result means for setting the central aortic systolic pressure (CASPsnal) as
the reversed blood pressure value CASP, in the reversed blood pressure set

nearest to the point of intersection; and
a second storing means for storing the CASPsnq value

wherein the functions of the interval means, averaging means, first storing
means and second storing means. are repeated for each arterial waveform in
the arterial waveform dataset and, for each such repetition, the functions of
the averaging means and first storing means are further repeated with the
value of g commencing at 1 and being incremented by 1 each time until the
value of g plus the integer interval value equals the predetermined number of

blood pressure measurements in the set being processed.

35.The computer readable medium according to any of the claims 32 to 34,
wherein the results means further comprises the steps of locating two points
(CASPas and CASPa2) on the reversed arterial waveform adjacent to the point
CASP,; the CASPsnq determined according to the formula:

CASPsing = (CASPa1 + CASPaz + CASPA) / 3
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