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Ambulatory BP monitoring(ABPM)
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Who will bell the cat? A call for a new approach for validating
blood pressure measuring devices
Eoin O'Brien® and George Stergiou®

Journal of Hypertension 2010, 28:2378-2381



Devices for ABPM

www.dableducational.org

A&D TM-2430

Cardiette BP One

IEM Mobil-O-Graph NG
Meditech ABPM-(04

Meditech ABPM-05

Meditech card(X)plore
Microlife WatchBP O3 (3MZ.0)
Microlife WatchBP O3 (3MZ1)
Schiller BR-102 Plus
SPACELABS 90207
SPACELABS 90217

Suntech AGILIS

Suntech Medical OSCAR 2

TensioMed Tensioday



Pozadavky pro ziskani validnich dat

Zakladni pozadavky

¢ Pacient musi pochopit
ucel méreni a funkci
pristroje

“ Méreni ABPM by meélo
byt realizovano v
bezném pracovnim dni

= Potfebny cas k
programovani,
nasazeni pristroje a
vysveétleni principu
nemocnému 15 —25
min




Pozadavky pro ziskani validnich dat

Priprava pristroje

% nove Ci plné nabité
baterie

% zadat data nemocného do
pristroje

¢ vybrat vhodné intervaly
meéreni ( napr. den 20 min a
noc 30 min

¢ dat manzetu na
nedominantni pazi

¢ vybrat vhodnou sirku
manzety




Pozadavky pro ziskani validniho ABPM

¥~ centrovat snimac nad
brachialni tepnu

® umisténi hadice viz
obrazky

& provést nékolik
kontrolnich méreni aby
nemocny byl seznamen s
meérenim a signaly

¢ 24-h minimum: 70% of
ocekavanych meéreni a
nejméné 20 validnich pred
den a 7 pres noc
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Ambulantni monitorovani TK (ABPM)
CSH 2012

‘&~ zvysena variabilita TK

&~ diskrepance mezi TK doma a ordinaci

‘&~  fenomén bilého plasté a maskovana HT
‘&~ rezistence hypertenze k 1écbé

‘&~ epizodicka hypertenze

‘&~ hypotenze (zejména u starsich a diabetik)

‘&~ zvySeni TK v téhotenstvi (a podezieni na
preeklampsii
je 24-hodinovy prumér TK, ktery ma
nejlepsi reprodukovatelnost



Vyhody ABPM pied OBPM
ESC 2013

‘&~ vétsi pocet méreni poskytuje profil TK béhem
denniho béZného chovani nemocného

‘&~ dovoli diagnostiku fenoménu bilého plasté ¢i
maskované hypertenze

‘&~ odhali no¢ni hypertenzi

‘&~ urdi variabilitu TK béhem 24 hodin
‘& urci acinnost AH 1é¢by béhem 24 hodin
‘& je vyznamnéjsi ukazatel KV morbidity a

mortality nez TK v ordinaci
J Hypertension 2013; 31: 1731-1768



Limitace ABPM
Aplikace

é?% Omezena dostupnost

@L} Discomfort nemocného zvlasté v noci

@3 Neochota nemocného, zvlasté pro opakovand méreni
Funkce

@ Nedokonala reproducibilita — fibrilace sini

@L} Moznost nepresnych méfeni behem aktivit

@3 Neschopnost detekovat artefakty
J Hypertension 2013; 31: 1731-1768



Diurnalni index (DI)

pokles TK ve spankové periodou ve srovnani s bdélou

DI = (TKbdély - TKspankovy)/TKbdély)

= tyziologicky pokles TK ve spanku o 10-20 % (tzv.
dippers)

= pokles spankového TK o méné nez o 10 % (tzv. non-
dippers),

¥ Castéji u diabetiki s autonomni neuropatii, pacientt s renalni

insuficienci, sekundarni hypertenzi, starsich pacientu, pacientt s
vy$sim rizikem hypertrofie LK a vyssim KV rizikem



HT Time Index (% time elevation)

= procento doby, po kterou krevni tlak

prevysuje stanovené hranice normy

¢ 24 h nad 130/80

% den nad 135/85

% noc nad 120/70

%= Ve studiich bylo prokdzano, Ze tato hodnota
tésnéji koreluje s postizenim cilovych organu
nez pouhy prumér za 24 hodin.

¥ O hranici neni zcela jasno, néktefi udavaji
40% a jini 25%



Pomér Through to Peak (T/P)

stanovovan pfi posuzovani ucinku léku
jako pomeér poklesu TK na konci
davkovaciho obdobi (Through - pro léky
1x denné za 24 h) ku maximalnimu
poklesu tlaku (Peak) po podani léku

v v ~

pomér T/P by mél byt vyssi nez 50 %




Pomér Through to Peak (T/P)
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AMBP vysetieni TK za 24 hod

Pristroj: SpaceLabs typ: 90217 vyr.¢c. 217 - 013467

Celych 24 hodin:
prumér = ; % nad 130/80 sTK = %; dTK= %,
SF= /min

Den (6-22/20" ):
prumeér = ; % nad 135/85 sTK = %; dTK= %;
SF= /min

Noc (22-6/307):
prumér = ; % nad 120/70 sTK = %; dTK=%;
SF= /min



Relative Utility of Home, Ambulatory, and
Office Blood Pressures in the Prediction of
End-Organ Damage

Ambulance (Office) 24 hod TK (AMBP) den (awake)
STK (mm Hg) 134 + 21 STK(mm Hg) 134 + 14

DTK(mm Hg) 83 + 12 DTK(mm Hg) 82 + 10

% hypertensive 46.0 % hypertensive 57.1

Domaci méreni (home) 24 hod TK (AMBP) spanek (sleep)
STK(mm Hg) 130 + 16 STK (mm Hg) 119 + 14

DTK(mm Hg) 79 + 10 DTK (mm Hg) 69 + 11

% hypertensive 42.3 NO hypertensive

Left-ventricular mass (g) 145 + 46
Left-ventricular mass index (g/m2) 78.6 + 18.7

Shimbo D et al. Am J Hypertens 2007;20:476 — 482



Relative Utility of Home, Ambulatory, and
Office Blood Pressures in the Prediction of
End-Organ Damage

Associations of LVH with office, ambulatory, and home hypertension

Awake ambulatory
Office hypertension* hypertensiont Home hypertension
Yes (n=75) No(n=88) Yes(n=93) No(n=70)/ Yes(n=69) No(n=094
LVH

Present 6 (8.0%) 3 (3.4%) 6 (6.5%) 3 (4.3%) 7 (10.1%) 2 (2.1%)
92 (97.9%

Absent 69 (92.0%) 85 (96.6%) 87 (93.5° c) (95.7%) \ 62 (89.9%)

P valuet LS. 73" T QD

Zaver: data ve studii ukazuji, Ze srovnani
méreni TK v ordinaci, za 24 hod a doma, vyslo
domaci méreni TK v predikci hypertrofie levé
komory jako ukazatele orgdnového poskozeni
statisticky vyznamné

Shimbo D et al. Am J Hypertens 2007;20:476 — 482



Ambulatory Versus Home Versus Clinic Blood
Pressure

The Association With Subclinical Cerebrovascular Diseases:

The Ohasama Study

Data on ambulatory, home, and casual/clinic blood
pressures and brain MRI to detect silent cerebrovascular
lesions were obtained 1n 1007 subjects aged 55 years 1n a

general population of Ohasama, Japan. Of the 1007

subjects, 583 underwent evaluation of the extent of carotid
atherosclerosis. Twenty-four— hour, daytime, and
nighttime ambulatory and home blood pressure levels
were closely associated with the risk of silent
cerebrovascular lesions and
carotid atherosclerosis (all P<0.05).



The Ohasama Study

ticha mozkova ischemie

sBP per 1-50 increase

OR
and 95% Cl

CasualClinic

Percentage
increase in nsk
(95% Cl)

(9% to 46%)

J6% {17% to 58%)

£2% (4% to 42% )

19% (-12% to 17%)

0.5

Hypertension. 2012;59:22-28



The Ohasama Study

karoticka ateroskleroza

OR Percentage

and 95%CI increase in risk
SBP per 1-SD increase (95% CI)

Ambulatory 43% (17% o 7
24-h

Ambulatory 38% (13% to 68%
Daytime

Ambulatory

g G e (13% to 69%)
Mighttime

Hiiha 54% (23% to 92%)

Casual/Clinic 15% (-5% to 39%)

Hypertension. 2012;59:22-28



Ambulatory Versus Home Versus Clinic Blood

Pressure

The Association With Subclinical Cerebrovascular Diseases: The
Ohasama Study

Nalezy ve studii ukazaly, ze nocCni
ABPM je nejvyznamné€jsi predictor
pro tichou CV ischemii, kdezto HBPM
je vyznamny pro karotickou AS

Hypertension. 2012;59:22-28



AB PM and HB PM CI".:fﬁgu};:u:ng:,:."gn::?,:;r:c:::;;:tiﬁz"ts
Complemerltary on multiple measurements
Rather Than

[ ] (]
Competitive
: and 24h ABPM

Have patient perform
24h AEPM

High 24h BP| |[Normal 24h BP

Alternate pathway
depending on
local resources

Have patient perform
Home BP monitoring

Clinic BP and Normmal Home BP || High Home BP
Home EP and andlor
Follow-up Normal 24h BP High 24h BP

Start treatment

Hypertension. 2012;59:2-4




European Society of Hypertension Position Paper on
Ambulatory Blood Pressure Monitoring

Eoin O'Brien”, Gianfranco Parati, George Stergiou”’, Roland Asmar, Laurie Beilin, Grzegorz Bilo,
Denis Clement, Alejandro de la Sierra, Peter de Leeuw, Eamon Dolan, Robert Fagard, John Graves,
Geoffrey A. Head, Yutaka Imai, Kazuomi Kario, Empar Lurbe, Jean-Michel Mallion, Giuseppe
Mancia, Thomas Mengden, Martin Myers, Gbenga Ogedegbe, Takayoshi Ohkubo, Stefano Omboni,
Paolo Palatini, Josep Redon, Luis M. Ruilope, Andrew Shennan, Jan A. Staessen,

Gert vanMontfrans, Paolo Verdecchia, Bernard Waeber, Jiguang Wang, Alberto Zanchetti,

Yuqing Zhang, on behalf of the European Society of Hypertension Working Group on Blood
Pressure Monitoring™

Journal of Hypertension 2013, 31:1731-1768
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