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234 ¥t ZAARA(Ambulatory blood pres-
sure monitoring, ABPM)+ 843 EA7|#e &
AHtarget organ damage)Atold] FAE o3&}
A% x=¥oZ AHJH AT Btohe} ¥ Y
A= Aol uwhel "ohe] WFol Hstn A &
oA "ete]l o #Exle] HFEAQ HOHE dHE
Aol olEg FUAESAEL Awshstd AF ¥
A FHET ole} ofztelx #HtEHe] 7}
ABPM-& o]&3te gxte] 895t do|
T3l oz BT &Aoo BAE
olgfstazl Btk wlxE A 5% JNC(Joint Na-
tional Committe on the Detection, Evaluation,
and Treatment of High Blood Pressure)d]A}:=
ABPM-& “a unique tool for extended assess-

s

g ooff o2
LT

ment of particular hypertensive patients with
special clinical problems”#ta 3t92m’ Ameri-

can College of Cardiology Hypertensive Dis-

Ut gddezx: HEE g Jlgeln] FHAF o
£8 A% o AAHelgn Fu”. ABPMe I
@dL Table 193 2o, H2d= ABPMY] 94
Al &5l dd F5Y 7ol =&HIYI(Table
2)® ABP(ambulatory blood pressure)®l A4 4
o} wytel AWZE AA Hz e’ ABPM
7179 MIAEE Eol7] % WYy 7|FE R
T o Tyl AFe digh IFoxE Fo] o] &
Ha Qe AN d AN E ABPME 2083
o o] e YFWEo] A JE, wAHYURE
A9 BAFY A n¥8YY A A=m 5o
AEE & o ofF AFAfAY] XF ABPM
o] dge nujaP” wekx EiolAs ABPM S
Ay dA AFHFAG NN ABPME oj&3%
ATFEool didl 7estaA st

ABPMS| &3uty

AA ol g7 431 FHo] Bt VLY
ABPMo| ®e] BFHAtKTable 3)®. o]ze AY

eases Committeeoll A= ABPMol @|7+53 & o} o F 158A 30%nitt e FEY oligt
Table 1. Ambulatory Blood Pressure Monitoring
Advantages Limitations
Multiple(>100) 24-h measurements Loss of data due to equipment failure or technical
difficulty

Blood pressure measurement during patient’s usual
activities

No alerting response with automatic cuff inflation

Measurement during sleep

Specified measurement intervals
Detection and measurement of short-lived events

Evaluation of circadian blood pressure and heart rate
Variety of possible data analyses

Meticulous attention necessary to apply equipment

Disturbance of work or sleep with cuff inflation

Limitted normative data; limited diagnostic and
therapeutic guidelines

Lack of independent evaluation of equipment

Lack of standards for blood pressure measurement
methods

High cost

Discomfort and rash
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Table 2. Clinical Problems in Which Nonin-
vasive Ambulatory Blood Pressure
Monitoring is Useful

Borderline hypertension with target organ damage

Evaluation of drug resistance

Episodic hypertension

Hypotensive symptoms associated with antihyper-
tensive medications “Office” or “White-coat” hy-
pertension”

Evaluation of blood pressure changes in noctural
angina and pulmonary congestion

Autonomic dysfuntion

Carotid sinus syncope and pacemaker syndromes

Exclusion of placebo reactors when determining
efficacy of antihyperthensive drug therapy in
controlled clinical trials

* Patients with persistently elevated blood pres-
sures( 2140/90mmHg) during standardized office
visits and normal self-measurements elsewhere

Table 3. Nine ABPM Devices That Have Ful-
filled BHS and AAMI Accuracy
Criteria as of January 1995

Device AAMI GBr I:g’e
CH-DRUCK Pass A/AT
Profilomat Pass B/A™
Nissei DS-240 Pass B/A™
Quiet Trak Pass B/BS &
Space Labs
SL-90202 Pass B/B"
SL-90207 Pass B/B & ¥
A&D
TM-2420 model 6 Pass B/B®
TM-2420 model 7 Pass B/B"
TM-2421 Pass B/A™

For fulfillment of BHS protocot, device must
achieve at least grade B/B(where A indicates best
agreement with mercury standard sphygmomano-
meter; D, worst agreement). For fulfillment of AAMI
standard, mean difference <5/<8mmHg(SD). Re-
ferences are to studies that reported validaion
results for these devices.

ot = &A% ABPMAA B¢ AL aus-
cultation, oscillometry, R-wave-gated auscul-
tation, L83 combined oscillometry-ausculta-
tion WHPLZ HY zFHd ZRIYPEL 0|43
frequency of BP readings, rate of inflation and

deflation, maximum inflation pressure, criteria

Table 4. Practical Issues in Blood Pressure
Monitoring

Instruct the patient adequately about the aims of
the study

Instruct the patient in the use of the patient-
activated button

Tell patients to avoid water and not to remove
monitor

Tell patients to avoid intense exercise during the
study period

Instruct patients to hold arm motionless during
actual readings

Avoid placing the cuff too low on elbow

Ensure that monitor is withinx5mmHg of mercury
sphygmomanometer before and at the end of the
study

Give patient a contact person for any problems
during the study

Instruct patient to call if they develop any pain or
discoloration of the distal to the cuff

for repeat measurements $& ZAY $ g A
g% Z2RE 7198 BRA FEE SAVL 5
<t ABPM| #lo] sl m&sjol fH(Table 4)°.
TS HY3SAHY a8 ALY 5 Joermz 7t
T SFONA Lx ojgF AEZ Jojot Frh
ABPM #&Agt AAA F2IYEFH7IE AdE
&3t ABPM ¥d=e] #elr} SmmHg ©JWl ©]
olo gt AL FAVNESL §AFH adn A
Al EEo disl, A 2 7N g 584
3L, AARARE, AAEEFeY FET Ze ougle
F4E 71EE SdEE u{Y

ABPMS] &A7|2H2 dwtA oz 24A)zkojn} -‘?—’ﬁ
A9 A9 dhe WFo] A8l 48AI13e] A7
o2 AZ4Hn Yo a3 FTRARUE IHF
g deto]l & Ao glezz ABPME 25F
g ZAor dok 2 AT, L VNAFS
(premature ventricular beats)®] A& 2%, 282
HRE3LAL ofd A ABPM Z3A] AFAe] A
#otu vk 2R Aol Fe ABPM Aol EH
dn FaL HIAs AYY P dFUA 4
3§93, ABPME st 33ge] min|d 7)
Z°olctt. ABPM2 S 3% F(arteriovenous fistula)
7F e BeA SAY AL YATE 42 5 A
onzg ZAE vsjof k.

rz oM
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Fig. 1. A typical blood pressure prdfile obtained
from normal(upper figure A), essential
hypertension(upper figure B and lower
figure), secondary hypertension(upper fig-
ure C). Asleep blood pressure is clearly
lower than awake blood pressure in normal
and essential hypertension. In secondary
hypertension(upper figure C), diurnal vari-
ability is disappeared. Note the early
morning increase in blood pressure(lower
figure).
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G 1008 F= S EFAsA =He(Fig. D, F
IHawake period, daytime)ol A|ZFE 4-63], of
7ZHasleep period, nighttime)dle A13t3d 1-33] &
A3 dolHE Ay el A ezm Bty
g dstol U ASE ALt £4350 2§ ¥4
e W$E2 Table 59 Zth

HBE 2473, F{Hdaytime) B, ©FHnight-
time) @S] BLEA7E A=, o AHAME 24
Al7+e work hours(SBAM-4PM), evening hours
(after work), 283 sleeping hours®] 8A|17t H3
22 o] BAFZIE Fth o3 FAHL AL
7] 43 n¥EEAE A gel AadAr $2 3
dol glovt A¥stely AAIAHA 8] YEe &
78] A9 Faagsel 1 ¥ peak leveld H
A ¥ Htrough leve)E& ti¥istA] R 4 glon o}
el FEAA A= A7l "ok #EE ZAEA
g = 3tk ol AN Ae AVl 899 ¥
ste T8 d o)t oAZie BdHisier A¥BA
T 5o BAAtole] FHe] Utk E=H Y7 W
2oy,

YA E(BP load)7t 24417, F3F, z8lw o
DARFLLE AEssH o Y B¢ AT ¥
%49 A F Yol FA ol XY 9 HA
E(%)2 383t g3t IX|(threshold) & F
7™k 140/90mmHg °)d?l A$2 sn oy
42 120/80mmHg °l4 T+ 140/90mmHg o]At<
2 gk FARIY A$ 24473 T ddRSAE
109 wlgteln] H<tR3}l A=7} 40-50%<90 A
2S94 H44vde Nxrt Fssiga g

“-rv

rir

Table 5. Methods for the Analysis of Ambula-
tory Blood Pressure Data

24-hour means(and standard deviation as measure
of variability)

Awake and sleep means”

Hourly and block-time means

Blood-pressure load

Area under the blood-pressure curve

Placebo-subtracted curves showing hourly means

Data smoothing(eg, Fourier transformations)

Mathematical modeling of curves(splines, cusums)

* Awake and sleep periods are derived from patient
activity journals or actigraphy and are preferable to
arbitrary day/night values.
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Fig. 2. Evaluation of antihypertensive therapy using the area under the systolic blood pressure curve
with values of 140mmHg during waking hours and 120mmHg during sleep for (a) placebo and

(b) antihypertensive therapy.

(a) Set point

(b) Oscillator

Underlying Extrinsic Intrinsic
Mechanism

Major

Determinants Activity/Arousal Time of Day
Adjust to

Phase shift Immediate Delayed
Pattern Asymmetrical Symmetrical
Fits Cosine

Model No Yes

Fig. 3. Two models, (a) Set Point and (b) Oscillator, describing the diumal rhythm of

blood pressure.

ABPM Y] dHo|HEMA "tpst Ao @A 100
% ol BEY 4 glermz FE: Y FF
TEGA ol Zde) UgHE Aol YR AXE
HAEZ JAIERA ¥3
(AUC)2 E337|= 3% cusums, cosinor & #
A7z s ANsy] Bgste ddH ez A84
o] gojzlt}

ABPM dloJ8] £44] T8¢ WL shirt &
¢te] AW E(diurnal variability), & Fztell w3
ofr8¢te] A 8= dipping status’t X B

area under the curve

gz Aojth #Al ¥sle dFAFY 7AW set
point model®} oscillator model2Z AwWsz Yo}
(Fig. 3)'”. Dipping statusi A42lolA] ABPMA
F2hel) u)E opzbAte] 7HATE BAF vi(awake
BP-asleep BP=10-15% of awake BP) ©|& dip-
per® W9stda ojxAd mEYA A4 dipping
status7} ZA4AEE Y7359 ©]E nondipper® ¥Y
319k Nondipper?l A% H44ud], ¥&%, 19
2 AgeA A¥uAAGE TALe] Frist @]
Qotn o} @29 dipping statusE AASE F
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Table 6. Ambulatory Blood Pressure Levels in Normotensive and Hypertensive Patients

Normotension 95th Percentiles Hypertension
Daytime” blood pressure(mmHg) <135/85 139/87 >140/90
Nighttime” blood pressure(mmHg) <120/70 124/74 >125/75
24-Hour blood pressure(mmHg) <130/80 133/81 >135/85

* Definitions not explicity stated, and either actual patient diary or standard and night times may be

used.

4.99

Cardiovascutar morbid evenis
{per 100 patient years)
w

PR |

Normotensive Whle-ooat Hy Hy

Hypertensives dunpers “nondippars

o

Fig. 4 Event-free survival in four groups of sub-
Jjects : normotensive patients, white-coat hy-
pertensive patients, dippers with ambula-
tory hypertension, and nondippers with am-
bulatory hypertension. Comparison between
the survival curves was signigicant.

2 g dis obx AAH wl gtk BF FUEY
okt tAlel 9]  A}po|(awake-asleep difference
n BP)& F8¢9 HIAEZ FAPIE g A
Al F£2(mmHg)2 JYeERN7E &1, asleep/awake
BP ratio® EAI3IZIE gr} ofhA] dgstel o
FE A 5 dE 8oz A, oA g m¥ely
24, 2831 §AF 59 FFo] dFA AP
Jaxos HaEEHAHmean arterial pressure)
o] FIHEtel wla oprEte] 10% R FHAA
nondipperZ #BAF{E A d7FAI AU B
percentile] Al AF BT FARIY FAEY
2 n8te) 7]Fe] Staessen TV s AAHY
tH(Table 6).
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Fig. 5. Line graphs show 24-hour profile of heart
rate(HR) and sustolic and diastolic blood
pressure(BP) in type I diabetic patients
(@ and control subjects(C). Data are
hourly mean*SEM. In both groups, HR
and BP fell significantly during the sleep
period(p<001 by paired analysis). Both
systolic and diastolic BPs fell to a lesser
extent in diabetics than in control subjects,
but the difference did not achieve statis-
tical significance by either two-way analy-
sis of variance or by unpaired t test.

At A F3ke] ABPSH office BPAMolo] A&7
Ao BAdEES vuy d3 ABP/F B B
A APBARASS) BAo] WP oZo] AL
office BPEt} ABP7} @& #xp7t & A9 v)
3 AEAADE] AN YPo] Wtrin g £
Verdecchia $'9& 118799 md4eze}l 20549
A4EAY dE=dE o 3293 FHIES W HE
BARGS) BALe] ABPA YA FRIFNA
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Fig. 6. Systolic and diastolic ambulatory blood pressure profiles in diabetic
patients with(n=17) and without(n=13) microalbuminuria and control
subjects(n=30). Data are expressed as mean*SEM. °p<0.005 : diabetic
patients with microalbuminuira comared with diabetic patients without
microalbuminuria; *p<0.05 : diabetic patients with microalbuminuria com-
pared with control subjects; “p<0.05: diabetic patients without micro-
albuminuria compared with control subjects.
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Fig. 7. Correlation between urinary albumin excretion (UAE, log scale) and (A)
systolic clinic blood pressure measured by sphygmomanometry(r=021,
p<0.009) and (B) systolic daytime value(r=045, p<0.01) in type 1 dia-
betic patients(N=68).
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Fig. 8. Mean(*SD) systolic and diastolic BP of 53 patients observed over a
48-hour dialysis cycle. Shaded area represents the period patients re-

ceived hemodialysis.
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Fig. 9. The percentage of dippers and nondippers
with time dfter renal transplantation. The
proportion of nondippers decreases over
time.
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