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‘CAME OUT OF CLEAR SKY,’

Asserts There Was NoN

Indication of Immi-

| WASHINGTON, April 13 (AP).
| RESIDENT ROOSEVELT
| P died from what doctora call

nent Danger.

| a cerebral hemorrhage, |
By CHARLES G, ROSS I which means a sudden exten- |
- a BN -t - L I F VS -a Al . e L bwala Addxa 1!

Headlines of the St. Louis Post-Dispatch, April 13, 1945
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Blood Pressure Measurement
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Pulse analysis was practiced in Chinese medicine
thousands of years ago
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Harvey Cushing used it.

Korotkoff introduced auscultation
for diastolic pressure in 1905



Sphygmomanometer

(v
column of mercury |

indicating pressure
in mm Hg

No sounds
E . (artery is closed)

=4 Sounds heard
Sybiole.. = O (artery is opening
<« diastole = and closing)
L No sounds
(artery is open)

- D

inflatable

rubber cuff sounds are heard
with stethoscope

artery

air valve

squeezable bulb
inflates cuff with air



Clinical practice guidelines have traditionally recommended
manual BP measurement in the office setting as the
standard method for diagnosing hypertension
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Using @ Sphygmomanometer

Using the proper techniques Is key 10
getting the most accurate blood
pressure measurement.



How should clinicians diagnose and
stage hypertension?

» When to diagnose hypertension:
(122 readings obtained at 3 visits 2-4 wk apart

(J Average 2140mmHg (systolic) or 290mmHg (diastolic)

e Hypertension stages (JNC 7)
— Normal blood pressure: £120/80 mm Hg
— Prehypertensive: 120/80 to 139/89 mm Hg
— Stage 1: 140/90 to 159/99 mm Hg
— Stage 2: 2160/100 mm Hg

e |f >50y, systolic blood pressure >140 mmHg more important
CVD risk factor than diastolic hypertension



JNC 8

Adult aged =18 years with hypertension

|

Implement lifestyle interventions
(continue throughout management).

!

Set blood pressure goal and initiate blood pressure lowering-medication
based on age, diabetes, and chronic kidney disease (CKD).

General population

(no diabetes or CKD) Diabetes or CKD present
e |
Age =60 years Age <60 years All ages All ages
Diabetes present CKED present with
No CKD or without diabetes
Blood pressure goal Blood pressure goal Blood pressure goal Blood pressure goal
SBP <150 mm Hg SEP <140 mm Hg SEP <140 mm Hg SBP <140 mm Hg
DBP <Q0 mm Hg DBP <90 mm Hg DBP <90 mm Hg DEP <90 mm Hg
MNonblack | Black All races
Initiate thiazide-type diuretic Initiate thiazide-type diuretic Initiate ACEl or ARBE, alone
or ACEl or ARB or CCB, alone or CCB, alone or in combination with other
or in combination.2 or in combination. drug class.a

! ! !

Select a drug treatment titration strategy
A. Maximize first medication before adding second or
B. Add second medication before reaching maximum dose of first medication or

C. Start with 2 medication classes separately or as fixed-dose combination.




@ European Heart Journal (2013) 34, 21592219 ESH AND ESC GUIDELINES
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2013 ESH/ESC Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Hypertension (ESH) and of the European Society
of Cardiology (ESC)

' Blood Pressure (mmHg) ‘
Other risk factors, — 1 a —

asymptomatic organ damage High normal Grade 1 HT Grade 2 HT ' Grade 3 HT
or disease SBP 130-139 SBP 140-159 SBP 160-179 SBP =180
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP 2110
‘fl-o':‘:otz:::::eo:: » Lifestyle changes
No other RF « No BP intervention » Immediate BP drugs
» Then add BP drugs targeting <140/90
targeting <140/90 bzl
« Lifestyle changes %
: 1¢ for several weeks : Lifeatyle changes
1-2 RF : » Immediate BP drugs
: : « Then add BP drugs J: targeting <140/90
targeting <140/90 -140/90 geting
. ¥ :;,':ngmh?'! « Lifestyle changes » Lifestyle changes
23 RF - RP : =8 d BP di « BP drugs * Immediate BP drugs

targeting <140/90 targeting <140/90

targetlng <1_ C

3 2. = LiHestyle changes « Lifastyle changes » Lifestyle changes
OD, CKD stage 3 or diabetes Lifestyle °"‘"-'°9-§.., « BP drugs » BP drugs » Immediate BP drugs

*NoBP lntefven,_ﬂ_qgg targeting <140/90 targeting <140/90 targeting <140/90

Symptomatic CVD, « Lifestyle changes « Lifestyle changes « Lifestyle changes
CKD stage 24 or No BP int ¥ « BP drugs « BP drugs « Immediate BP drugs
diabetes with OD/RFs - Al o targeting <140/90 targeting <140/90 targeting <140/90

« Lifestyle changes

. BP = blood pressure; CKD = chronic Kidney disease, GV = cardiovascular: CVD = cardiovascular disease; DBP = diastolic blood pressure;
HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.



Manual BP: relatively inaccurate, over-diagnoses hypertension by
provoking office-induced increases in BP and correlates poorly with both
the awake ambulatory BP and target organ damage




The most recent guidelines recommend 24-h ambulatory BP
and home BP for diagnosing hypertension
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BP Thresholds for Diagnosis

Ambulatory BP Monitoring

24-hour & mght BP are known to be superior to mean chinic BP as predictors of CV outcomes or stroke.

Stage of Office BP (mmHg) Sty Home ABPM
Hypertension AN A Average

Stage 1 2140 /90 but

e
Hypertension <160/100 2135/85

Stage 2

- f L | = f
Hypertension =160/100 | 2150/35

Severe
o

Usually 2180/110
Accelerated ny e
. + retinal haemorrhages
Hypertension S
and/or papilloedema

If office BP2140/90mmHg, recommend ABPM.
If office BP >2180/110mmHyg, start antihypertensive drugs.




2} Lp2rt

2 o

‘30| RACE

=
o

o| 7}

4 OF

——
(=]
= -4

« 7}HDN

20N 2F= X| =7} 25|t

3

<0

wjr




Term Definition

Home-clinic blood pressure  The difference between blood pressure measured with ABPM or at home (self-monitored) and blood
difference pressure measured in the clinic.

White coat effect A negative home-clinic blood pressure difference. Blood pressure measured with ABPM (or at home) is
lower than the corresponding clinic blood pressure.

White coat hypertension A negative home-Clinic blood pressure difference. Blood pressure measured with ABPM (or at home) is
<136/85mm Hg but the corresponding clinic blood pressure is >140/30mm Hg.

Masked effect A positive home-clinic blood pressure difference. Blood pressure measured with ABPM (or at home) is
higher than the corresponding clinic blood pressure.

Masked hypertension A positive home-clinic blood pressure difference. Blood pressure measured with ABPM (or at home) is
>135/85mm Hg but the corresponding clinic blood pressure is <140/90mm Hg.

Masked uncontrolled A positive home-clinic blood pressure difference in patients with a previous diagnosis of hypertension.

hypertension Blood pressure measured with ABPM (or at home) is 2135/85mm Hg but the corresponding clinic

blood pressure is <140/90mm Hg (incorrectly suggesting the patient is controlled).




When is ambulatory blood pressure
monitoring indicated?

» Possible white coat hypertension

» Unusual variability of blood pressure

» Evaluation of nocturnal hypertension

» Evaluation of drug-resistant hypertension

» Determining the efficacy of drug treatment over 24h
» Diagnosis and treatment of hypertension in pregnancy

» Evaluation of symptomatic hypotension on various
medications

» Evaluation of episodic hypertension or autonomic
dysfunction

» Possible masked hypertension



General Population

Clinic BP
(Conventional)
ClinicBP  <120/80mmHg 120-139/80-89mmHg 2140/90mmHg
' ; ;
Definitely Normotensive Questionable Sustained Hypertensive or
White Coat Hypertensive
Ambulatory BP

Ambulatory BP Normal l High

' '

Definitely Normotensive Masked Hypertensive




What is white coat hypertension?

» Elevated blood pressure at the office

JLower blood pressure at home or with 24-h
ambulatory blood pressure monitor

» Prevalence: 10% to 20%
» Poses elevated risk for overt hypertension and CVD

Lifestyle modifications and regular follow-up
recommended

(JPharmacologic treatment not recommended
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What is masked hypertension?

» Normotensive in the office but elevated blood
pressure out of the office

JPrevalence: 10% to 40%

dincreases sustained hypertension and CV
death risk

» Screen for suspected masked hypertension
(JHome readings
JAmbulatory blood pressure monitoring
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Important questions that remain unanswered
in the area of masked hypertension

1. What ambulatory BP cutpoint should be used in the definition
of masked hypertension?

2. How many clinic (and over how many visits) and ambulatory
readings should be obtained for the diagnosis of masked
hypertension?

3. Which ambulatory BP monitoring time frame (daytime,
nighttime, or 24 hours) should be used in the definition of
masked hypertension?

4. Should manual or automated devices be used for clinic BP
assessment for the diagnosis of masked hypertension?

5. What diagnostic strategy is most accurate and cost-effective
for the detection of masked hypertension?




Important questions that remain unanswered
in the area of masked hypertension

6. Should home BP monitoring be used to diagnose masked
hypertension?

7. Does treatment of masked hypertension improve clinical
outcomes?

8. Do patients with masked (uncontrolled) hypertension taking
antihypertensive medications have the same prognosis as
patients with masked hypertension on no antihypertensive
medications?

9. Does treatment of these groups have similar benefits in
reducing end-organ damage and adverse clinical outcomes?
10. What are the mechanisms that underlie masked hypertension-




In Clinical Practice, Masked Hypertension
Is as Commmon as Isolated Clinic Hypertension:

Predominance of Younger Men

Iddo Z. Ben-Dov, Liora Ben-Arie, Judith Mekler, and Michael Bursztyn
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Review

Masked Hypertension: A Review

Thomas G. PICKERING", Kazuo EGUCHIY?, and Kazuomi KARIO?

Table 1. Prevalence of Masked Hypertension in Various Studies

Author Population N ABP criterion Prevalence (%)
Imai et al. (47) Population Ohasama 969 133/78 10
Sega et al. (39) Population PAMELA 3.200 125/79 9
Bjorklund et al. (48) Population 70-year-old men 578 135/85 14
Luetal (9) Healthy volunteers 234 135/85 21

Selenta et al. (33) Healthy volunteers 319 135/85 23

ABP, ambulatory blood pressure.

Hypertens Res 2007; 30: 479-488



Possible characteristics of individuals
with masked hypertension

= relatively young age

" male sex

= stress or increased physical activity during the daytime

" smoking or drinking habits.

" treated hypertensive patients (in whom the prognosis
is worse than predicted from the clinic pressure)

= children, in whom it may be a precursor of sustained
hypertension



ORIGINAL ARTICLE

Predictors of the Home-Clinic Blood Pressure Difference:
A Systematic Review and Meta-Analysis

James P. Sheppard,’ Ben Fletcher,” Paramjit Gill,? Una Martin,? Nia Roberts,* and Richard J. McManus'

BACKGROUND

Patients may have lower (white coat hypertension) or higher (masked
hypertension) blood pressure (BP) at home compared to the clinic,
resulting in misdiagnosis and suboptimal management of hyperten-
sion. This study aimed to systematically review the literature and estab-
lish the most important predictors of the home-clinic BP difference.

METHODS

A systematic review was conducted using a MEDLINE search strategy,
adapted for use in 6 literature databases. Studies examining factors that
predict the home-clinic BP difference were included in the review. Odds
ratios (ORs) describing the association between patient characteristics
and white coat or masked hypertension were extracted and entered
into a random-effects meta-analysis.

RESULTS

The search strategy identified 3,743 articles of which 70 were eligible
for this review. Studies examined a total of 86,167 patients (47% female)
and reported a total of 60 significant predictors of the home-clinic BP

difference. Masked hypertension was associated with male sex (OR
1.47,95% confidence interval (Cl) 1.18-1.75), body mass index (BMI, per
kg/m? increase, OR 1.07, 95% Cl 1.01-1.14), current smoking status (OR
1.32, 95% Cl 1.13-1.50), and systolic clinic BP (per mm Hg increase, OR
1.10,95% C1 1.01-1.19). Female sex was the only significant predictor of
white coat hypertension (OR 3.38, 95% Cl 1.64-6.96).

CONCLUSIONS

There are a number of common patient characteristics that predict
the home-clinic BP difference, in particular for people with masked
hypertension. There is scope to incorporate such predictors into a
clinical prediction tool which could be used to identify those patients
displaying a significant masked or white coat effect in routine clinical
practice.

Keywords: ambulatory blood pressure monitoring; hypertension;
masked hypertension; primary care; white coat hypertension.

doi:10.1093/ajh/hpv157

American Journal of Hypertension 29(5) May 2016




Sample

Study Year Population size

Age

Hwang et al._, 2007 Unselected 267 ——]

Markis et al., 2009 Unselected 254 ——

VWang et al._, 2007 Unselected 694 -

Sobrino et al., 2013 Nomortensives 485 =
Kim et al., 2010 Nomortensives 84 — -

Mallion et al., 2006 Hypertensives 1150 —-—

Ishikawa et al., 2007 Hypertensives 405 -

Barochiner et al., 2013 Hypertensives 172 e

AkKilli et al., 2014 Diabetic patients 85 —F

Uze et al., 2012 Diabetic patients 193 -

Gorostidi et al., 2013 CKD patients 5693 -

Subtotal (l-squared = 75.1%, p = 0.000) o

Sex (male)

Hwang et al., 2007 Unselected 967 - =
Hanninen et al., 2011 Unselected 1459 -

Cacciolati et al., 2011 Unselected 690 =

Trudel et al., 2009 Unselected 2370 —_—
Parati et al., 2012 Unselected 9753 =

VWang et al., 2007 Unselected 694

Schoenthaler et al., 2011 Nomortensives 240

Sobrino et al.,
Kim et al.,
Azizi et al.,
Barochiner et :
Ishikawa et al.
Lee et al.,
Mallion et al.,
Tardif et al.,
Andalib et al.,
Akilli et al.,
Uze et al.,
Subtotal (l-sqg

Body mass ind
Hwang et al.,
Hanninen et al
Kayrak et al._,
Afsar et al.,
Gorostidi et al.
Subtotal (l-sq

Diabetes (yes)
Parati et al.,
Ben-Dov et al.
Hanninen et al
Cacciolati et a
Park et al.,
Ishikawa et al.
Subtotal (l-sq

Smoking statu
Parati et al.,
Hanninen et al
Kim et al.,

Lee et al.,
Ishikawa et al.
Barochiner et :
Zhou

Subtotal (I-sqi

Systolic blood

Odds ratio (95% CI)
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difference. Masked hypertension was associated with male sex (OR
1.47,95% confidence interval (CI) 1.18-1.75), body mass index (BMI, per
kg/m?increase, OR 1.07, 95% CI 1.01-1.14), current smoking status (OR
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Anti- Cutpoint for
hypertensive Out-of-clinic Ambulatory Prevalence _
Author Population N Follow-up meds (%) BP measure HTN' f Outcome Adjusted HR (95% CIy
Bjorklund et | 70 years, men ST8 | 5.9 yrs (mean) No Daytime ABPM | >135/85 mmHg | 12.0% (30.4%) Death from CHD, 2.77(1.15 10 6.68) for
al 2003)"* | and women from stroke, and PVD, and MHT, 2.94 (1.49 to 5.82)
Sweden nonfatal CHD and for SHT
(ULSAM) stroke
Ohkubo et al | >40 years, 1332 [ 102 yrs(mean) Yes (30%) Awake ABPM | 2135/85mmHg | 16.6% (23.0%) CV mortality and 2.13 (1.38-2.29) for
(2005) Japanese men and stroke morbidity MHT, 2.26 (1.49-3.41)
women from CV mortality for SHT.
Ohasama, Japan Stroke morbidity 1.88 (0.95-3.72) for
MHT, 1.94 (1.04-3.61)
for SHT.
2.17 (1.31-3.60) for
MHT, 2.83 (1.77-4.54)
for SHT.
Manciaetal | 25-74 years, 2024 | 12.3yrs(average) | Yes(notstated) ||  24-hr ABPM >125/19 mmHg | 8.5% (14.7%) CV death Linear trend from WCT,
(2006)" [talian men and and (ABP) All-cause mortality MHT to SHT (P=0.0142)
women from HBPM >135/83 mmHg using ABPM.
Monza (home) Linear trend from WCT,
(PAMELA study) MHT to SHT (P=0.0084)
using HBPM.
Linear trend from WCT,
MHT to SHT (P=0.1332)
using ABPM.
Linear trend from WCT,
MHT to SHT (P=0.0560)
using HBPM.
Hansenetal | 41-72 years, 1700 [ 9.5 yrs (mean) Yes (9%) Daytime ABPM >135/85 124%(19.7%) | CV mortality, ischemic 1.52 (0.91-2.54) for
(2006)" Danish men and heart disease, and MHT, 2.10 (1.45-3.06)
women stroke for SHT
(MONICA |
survey)
Hanninen et | 44-74 years, 2046 | 7.5 yrs (mean) Yes (23%) HBPM >135/85 9.2% (17.9%) CV events 1.00 (0.60-1.67) for
al (2012)% | Finnish men and All-cause mortality MHT, 1.88 (1.32-2.68)
women (Health for SHT
2000 study) 1,28 (0.72-2.29) for

MHT, 1.39 (0.90-2.16)
for SHT




The Blood Pressure Response to Dynamic
Exercise Testing: A Systematic Review

Vy-Van Le, Teferi Mitiku, Gannon Sungar, Jonathan Myers and Victor Froelicher

THE RESPONSE OF HEALTHY MEN TO TREADMILL EXERCISE A
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Hypertension

Exercise BP Response in

Subjects With High-Normal BP

Exaggerated Blood Pressure Response to Exercise and Risk of

Future Hypertension in Subjects With High-INormal Blood Pressure

Nobuyuki Mivai, PHD,” Mikio Arita, MD, FACC,+ Ikuharu Morioka, MD,* Kazuhisa Miyashita, WMD"
Ichiro WNishio, MD,+ Shintaro Takeda, WID

Wakayama, Japan

Figure 1. Cumulative incidence of hypertension in subjects with high-

L 1007 High normal blood pressure as a function of three categories of systolic blood
0 — Moderate pressuce change during ergometric exercise at baseline. Three categories are
% < 807 — Low upper (hioh, n = 60}, middle two (moderate,n = 120) and lower quarties
25 (low, 0 = %) The subjects in the high category showed SLgmﬁcamrlr
£ % _i-l* higher incidence of l]}pertenslon corpated with those in moderate and low
S S 404 ] categories over six years of follow-up.
I :
2

T
E™ 20-
O *5<0.05

0 (log-rank test)
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FLSEVIER an exaggerated rise by
absolute numbers, with
values 210 mm Hg or
greater for men and 190

mm Hg or greater for

Exaggerated Blood Pressure Response
to Dynamic Exercise and Risk of Future Hypertension

Charles E. Matthews,! Russell R. Pate,"" Kirby L. Jackson,! Dianne S. Ward,* women
Caroline A. Macera,! Harold W. Kohl,? and Steven N. Blair?
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ORIGINAL ARTICLE

The role of blood pressure variability in misdiagnosed
clinic hypertension

Amos Cahan', Iddo Z Ben-Dov?, Judith Mekler' and Michael Bursztyn'

1. Greater ambulatory BP variability carried increased risk for both false
diagnosis of hypertension (OR: 2.09, 95% Cl: 1.58-2.76), and missed clinic
diagnosis of hypertension (OR: 1.86, 95% Cl: 1.48-2.33).

2. The former was more striking in women, in whom high variability carried
greater odds for false diagnosis of hypertension (OR: 2.76, 95% Cl: 1.96—
3.89).

3. Women with high BP variability are more susceptible to hypertension
misdiagnosis.

4. Itis possible that high BP variability contributes to the increased CV risk
related to both masked hypertension and white coat hypertension

Hypertension Research (2011) 34, 187-192; doi:10.1038/hr.2010.190; published online 11 November 2010
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Fluctuation: Does Blood Pressure
Variability (BPV) Matter?




Reducing BP prevents CV outcomes
in patients with hypertension

* There is an undoubted and well-proven benefit in reducing
mean BP in patients with hypertension to prevent CV events!-3

Each 2 mmHg
iseinser: WL &

Risk of mortality from Risk of mortality
ischemic heart disease from stroke

* BP goals for patients with hypertension with or without added
CV risk are well established in the hypertension guidelines!-3

1. Mancia G, et al. Eur Heart J. 2007;28:1462-1536.
2. NICE Hypertension guidelines 2011 http://publications.nice.org.uk/hypertension-cg127.
3. Chobanian AV, et al. JAMA. 2003;289:2560-2572.




Recent evidence suggests that
reducing BPV also prevents vascular outcomes

* How BP reduction is achieved and sustained is clinically important

* Reducing BP fluctuation over time as well as mean BP has recently
been recognized as a potential target for improved management of
hypertension to prevent vascular outcomes, particularly stroke?
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1. Muntner P et al. Hypertension. 2011;57:160-166.
2. Rothwell PM. Lancet. 2010;375:938-948. Weeks




What is BPV?

* BP normally fluctuates during the day and can vary from day to day
in response to environmental challenges, eg, stress, activity,
carrying out tasks, etc?

* Pronounced fluctuations in BP can occur over short- and long-term
observation periods

* Episodic hypertension is common?

— In a cohort of patients with previous TIAs, only 12% had stable
hypertension, but 69% had episodic hypertension (some systolic
BP readings <140 mmHg, and some >140 mmHg)

1. Schillaci G, et al. Hypertension. 2011;58:133-135.
2. Rothwell PM. Lancet. 2010;375:938-948.



Measurement of BPV

1. over a 24-48 hour period with
ABPM showing hour-to-hour

variability
2. between clinic visits (visit-to-visit
variability) in the short and long

term

3. Home monitoring: interday

variation



Blood pressure

(mmHg)

Within-individual BPV over time varies
from one patient to another
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well PM. Lancet. 2010;375:938-948.




Major determinants of increased BPV

24-hour ABPM BPV Visit-to-visit BPV

Patients with hypertension, N = 5771 NHANES Il population survey, N = 9562

Baseline ABPM Over 3 visits
* Age * Age
» Systolic BP  Female gender
* Heart rate variability e Systolic BP

e Pulse pressure
* History of myocardial infarction
e Use of ACEI

1. Zhang, et al. Hypertension. 2011;58:155-160. . . . .
2. Muntner P, et al. Hypertension. 2011; 57:160-166. ABPM, ambulatory BP monitoring; ACEl, angiotensin-converting

enzyme inhibitor; BP, blood pressure; BPV, BP variability.



BPV has been largely dismissed in the past

Within- Visit-to-visit Clinical
individual BP BPV has been guidelines
variability has dismissed as currently
mostly been random and recommend

dismissed as an obstacle to no treatment
“background the reliable for episodic
noise” estimation of hypertension

’I usual BP

J

BP, blood pressure; BPV, BP variability.

Rothwell PM. Lancet. 2010;375:938-948.



Need to Treat : masked hypertension

1. Itisimportant because it is not diagnosed by routine
medical examinations, but carries an adverse
prognosis, both in terms of increased target organ
damage and cardiovascular events.

2. Itis atrue continuum of sustained hypertension
rather than an aberrant measurement artifact.

3. an important role of psychosocial factors as a
potential mechanism for the development

4. explained as a conditioned response to anxiety in
office settings, and highlighted the role that diagnostic
labeling plays in its development.



BPV can be monitored in the short term
and in the long term

Short-term monitoring Longer-term monitoring

Beat-to- Second-to- Minute-to- Hour-to-hour | Day-to-day BPV Visit-to-visit
beat BPV second BPV | minute BPV BPV BPV
Computer analysis of BP tracing 24-hour ABPM Home BP Clinic BP

monitoring measurements
Less commonly Less commonly Less commonly

through home through 24-hour through 24-hour

and clinic BP ABPM or clinic ABPM and home

measurements measurements BP measurements

* Level of assessment within a treatment group
— Within-individual variability: multiple readings within each subject available
— Inter/between-individual variability: single readings for each subject available






Increased 24-hour BPV has been associated with
cardiovascular damage

* In patients with mild to moderate hypertension, 24-hour BPV
has been related to the rate and severity of target organ damage
(TOD)1(108 patients, P <0.05)

* Increased awake systolic BPV over a 24-hour period correlates
with subclinical TOD

— Carotid IMT and LV mass index progressively increased across tertiles of
awake systolic BPV over a 24-hour period
(180 patients, P for trend 0.001 and 0.003, respectively)

— Awake systolic BPV was identified as an independent predictor for these
endpoints?

1. Parati G, et al. J Hypertens. 1987;5:93-98. BP, blood pressure; BPV, BP va riab”ity;

2. Tatasciore A, et al. Hypertension. 2007;50:325-332. TOD, target organ damage.



Day-to-day BPV is an independent
predictor of CV risk

* The Ohasama observational study of 2455 Japanese residents
concluded that day-to-day BPV is an independent predictor of
CV and stroke mortality after adjustment for mean BP

— Home BP and heart rate were measured once every morning for 26 days

— Median follow-up period of 11.9 years

Prognostic effect of increase in systolic
BPV of +1 between-subject SD

CV mortality 1.27 0.002
Stroke mortality 1.41 0.0009
Cardiac mortality 1.13 NS

*Adjusted for sex, age, obesity, smoking and drinking, history of CV disease, diabetes mellitus, hyperlipidemia and treatment

with antihypertensive drugs, systolic BP, and heart rate.
Kikuya M, et al. Hypertension. 2008;52:1045-1050.



Prevalence of low
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Increased risk of cerebrovascular disease
with increased BP and BPV

* In the WHICAP study, cerebral WMH increased across 4 groups in a linear fashion —
ie, the higher the mean/SD, the higher the WMH

* |ncreased mean BP and BPV were associated with increased risk of infarction
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Visit-to-visit systolic BPV is a predictor for stroke in
patients with hypertension

* ASCOT-BPLA trial of 19,257 patients aged 40 to 79 years with
hypertension and at least 3 other CV risk factors

— Visit-to-visit systolic BPV on-treatment* was a strong predictor
of stroke and coronary events, independent of mean systolic BP
in-clinic or on ABPM

Hazard ratio (95% Cl)

Patients in top-decile

of BPV compared with NG ‘ 3.25 (2.32-4.54)
first decile

I I | T | I I T 1

1 . 10
Log hazard ratio

*Atenolol and amlodipine treatment groups. Rothwell PM, et al. Lancet .2010;375:895-905.



Visit-to-visit BPV predicts CV mortality
in patients with type 2 diabetes

e Cohort study of 2161 patients with type 2 diabetes with follow-up
period of 5.5 years

Hazard ratio (95% Cl)

Prognostic significance

of systolic BPV All-cause mortality # 1.048 (1.005-1.092)

Prognostic Cardiovascular mortality |  1.139 (1.030-1.258)
significance of

pulse pressure
variability

T ! T T T T T1

1 10
Log hazard ratio

Hsieh Y-T, et al. Eur J Clin Invest. 2012;42:245-253.



Original Article e e I Yonsei Med J 55(2):374-378, 2014

Relationship between Blood Pressure Variability and
the Quality ot Life

Jidong Sung,'* Jong-Min Woo,** Won Kim,** Seoung-Kyeon Lim,” and Ahn-Soo Chung*

0.15— o
0.1
[
oo
L]
B
S 0.05 — o
> Control o ® ° o
@ Foresttherapy
— r=-0.46, p<0.001
0- | | | | | |
20 40 60 80 100 120

Quality of life, total score




Hindawi Publishing Corporation

Journal of Diabetes Research

WVolume 2015, Article ID 924539, 10 pages
http:/fdx.doi.org/10.1155/2015/924539

Research Article

Impact of Gender on the Association of
Epicardial Fat Thickness, Obesity, and Circadian Blood
Pressure Pattern in Hypertensive Patients

In Kyoung Shim, Kyvoung-Im Cho, Hyun-Su Kim, Jung-Ho Heo, and Tae Joon Cha
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nature publishing group ORIGINAL CONTRIBUTIONS

Masked Hypertension, Endothelial Dysfunction,
and Arterial Stiffness in Type 2 Diabetes Mellitus:
A Pilot Study

KageumiTakeno!, Tomoya Mita'<, Shiho Nakayama', Hiromasa Goto ', Koji Komiya'!, Hiroko Abe!, Fuki lkeda’,
Tomoaki Shimizu', Akio Kanazawa', Takahisa Hirose'?, Ryuzo Kawamori* and Hirotaka Watada'—
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Figure 1 | FMVMD and baPWwiyw im NT group, MHT group, and HT group.
baPW'W, brachial-ankle pulse wawve velocity; FM D, flowvw-mediated dilatation;
HT, hyvpertension; MAT, masked hypertension;:; MNT, normotensive.

American Journal of Hypertension, 2012



Epidemiology/Population

Prognosis of White-Coat and Masked Hypertension

International Database of Home Blood Pressure in Relation
to Cardiovascular Outcome

George S. Stergiou, Kei Asayama, Lutgarde Thijs, Anastasios Kollias, Teemu J. Niiranen,
Atsushi Hozawa, José Boggia, Jouni K. Johansson, Takayoshi Ohkubo, Ichiro Tsuji,
Antti M. Jula, Yutaka Imai, Jan A. Staessen:
on behalf of the International Database on HOme blood pressure in relation to Cardiovascular
Outcome (IDHOCO) Investigators

..... treated subjects with masked hypertension (low office and high home BP; 1.76;
95% Cl [1.23-2.53]; P=0.002) and uncontrolled hypertension (high

office and home BP; 1.40; 95% Cl [1.02-1.94]; P=0.04) had higher CV risk than
treated controlled patients.

In conclusion, white-coat hypertension assessed by home measurements is a CV
risk factor in untreated but not in treated subjects probably because the latter
receive effective treatment on the basis of their elevated office BP.

In contrast, masked uncontrolled hypertension is associated with increased

CV risk in both untreated and treated patients, who are probably undertreated
because of their low office BP.

Hypertension. 2014,63:675-682.
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NT

A

Event (%)
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Hypertension. 2014,;63:675-682.



Home and ambulatory BP are not interchangeable but
probably complementary methods

Novelty and Significance

What Is New?

* Most of the evidence on the prognostic relevance of white-coat and
masked hypertension is based on ambulatory BP monitoring. This article
based on a database including 6458 participants from 5 population stud-
ies provides evidence on the prognostic significance of these conditions
detected by home BP measurements.

* The database allowed separate powered analyses of the prognostic rel-
evance in untreated and treated subjects.

What Is Relevant?

* The prognostic relevance of white-coat and masked hypertension de-
tected by home measurements differs in untreated and treated subjects.

* Masked hypertension is associated with increased cardiovascular risk in
both untreated and treated subjects.

* |n contrast, white-coat hypertension is a cardiovascular risk factor in
untreated but not in treated subjects. This finding is in the same direction
with published data with ambulatory BP monitoring, although the latter
did not reach significant difference compared with normotension.

Summary

Masked hypertension detected by home BP measurements is as-
sociated with increased cardiovascular risk in both untreated and
treated subjects. However, white-coat hypertension is a cardiovas-
cular risk factor in untreated but not in treated subjects.

Home BP monitoring might not be interchangeable with ambula-
tory monitoring for the detection and prognosis of white-coat hy-
pertension in untreated subjects.

Hypertension. 2014,;63:675-682.




Need to Treat : masked hypertension

1. Out-of-clinic monitoring of BP would apply particularly to
smokers and those with BP in the prehypertensive range.

2. Because masked hypertension might be that of a continuum
from prehypertension (based on office BP measurement) to
masked hypertension (based on ambulatory BP) and finally to
sustained hypertension (based on both office and
ambulatory BP), prehypertensive patients may progress to
masked hypertension.

3. Subsequently, patients who are prehypertensive should be
screened for masked hypertension and treated.



Take Home Message

Masked hypertension is associated with an increased risk of
CV morbidity and mortality compared to sustained
normotension.

The prevalence of masked hypertension ranges from 15 to
30% with non-elevated clinic BP, who may be at increased risk
for heart disease and stroke due to masked hypertension.
One practical point is that we should continue to follow such
people rather than dismissing them, and encourage out-of-
clinic monitoring of BP.

This would apply particularly to smokers and those with BP in
the prehypertensive range.




Take Home Message

" Fundamental issues that need to be addressed include
standardizing the definition for diagnosis, comparing
the cost-effectiveness of strategies for screening and
detection, gaining further insight into the mechanisms
that underlie masked hypertension, and determining
the optimal treatment strategy for treating masked
hypertension.

=  Until these issues are addressed, masked hypertension
will likely remain outside mainstream clinical care, and
this public health concern will be largely unaddressed
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Home BP monitoring
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Home BP monitoring
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