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Classification of HypertensionClassification of Hypertension



TermsTerms 

• Masked hypertension
• White coat normotension• White-coat normotension
• Isolated ambulatory hypertensiony yp
• Reverse white-coat hypertension



Prevalence of Masked 
Hypertension

population n treated MH (%)

Sega et al GP 1631 0 140 (9) ABPMSega et al. GP 1631 0 140 (9) ABPM

Stergiou et al. HT 438 52 62 (14) ABPM≈ 10 %Ohkubo et al. GP 1332 30 221 (17) ABPM

Bobrie et al HT 4939 95 462 (9) SBPM

≈ 10 %
Bobrie et al. HT 4939 95 462 (9) SBPM

Clement et al. HT 1963 100 143 (7.3) ABPM

Obara. HT 3400 100 782 (23) SBPM

Hansen GP 1700 14 159 (9) ABPMHansen. GP 1700 14 159 (9) ABPM



Prevalence in KoreaPrevalence in Korea

Retrospective
Selection bias

Whang et al. Korean J Intern Med. 2007;22:256-262. 



Prevalence in KoreaPrevalence in Korea

Small number
volunteers

Ga et al. J Korean Acad Fam Med. 2007 Jan;28(1):24-31 



Clinical impact of masked hypertensionClinical impact of masked hypertension

• High association with target organ damage

• Increased risk of cardiovascular morbidity and• Increased risk of cardiovascular morbidity and 
mortality

• Increased risk of development of sustained 
hypertension, and of needing antihypertensive yp , g yp
medication



LV Mass in Patients With Persistent MH or SH vs 
Matched Normotensives

Lurbe, E. et al. Hypertension 2005;45:493-498

Prevalence, Persistence, and Clinical Significance of Masked Hypertension in Youth 



Subclinical arterial damage in untreated 
MH - SBPM

Matsui et al. Am J Hypertens 2007;20:385-391



Carotid atherosclerosis in MH – Ohasama 
Study

Adjusted mean intima–media 
thickness (IMT) and 95% 
confidence intervals of the four 
groups classified by bloodgroups classified by blood 
pressure threshold. Mean IMT 
was adjusted for age, sex, body 
mass index, smoking status, , g ,
drinking status, antihypertensive 
medication and history of 
cardiovascular disease, 
hypercholesterolaemia orhypercholesterolaemia, or 
diabetes. SNBP, sustained 
normal blood pressure; WCHT, 
white-coat hypertension; MHT, yp ; ,
masked hypertension; SHT, 
sustained hypertension. 
Significant differences: P<0.05 
compared with *SNBP †WCHTcompared with *SNBP, †WCHT.

Hara et al. J Hypertens 2007;25:321-327



Alterations of Cardiac Structure in Patients With 
Isolated Office Ambulatory or HomeIsolated Office, Ambulatory, or Home 
Hypertension – PAMELA study

Mean age adjusted
left ventricular mass
index (LVMI) values in
men and women in
whom office BP was
l t d 24 helevated, 24-hour

average BP was
elevated, or both BPs
were normalwere normal

Sega, R. et al. Circulation 2001;104:1385-1392



Clinical impact of masked hypertensionClinical impact of masked hypertension

• High association with target organ damage

• Increased risk of cardiovascular morbidity and• Increased risk of cardiovascular morbidity and 
mortality

• Increased risk of development of sustained 
hypertension, and of needing antihypertensive yp , g yp
medication



Isolated Ambulatory Hypertension Predicts 
Cardiovascular Morbidity in Elderly Men

Cardiovascular morbidity rates in 
subjects with normotensionsubjects with normotension, 
isolated ambulatory hypertension, 
and sustained hypertension. NT 
indicates normotension; IAH, 
isolated ambulatory hypertension; 
and SH, sustained hypertension.and SH, sustained hypertension. 

Bjorklund, K. et al. Circulation 2003;107:1297-1302



Isolated Ambulatory Hypertension Predicts 
Cardiovascular Morbidity in Elderly Men

Bjorklund, K. et al. Circulation 2003;107:1297-1302



Cardiovascular prognosis of MH detected 
by SBPM in elderly treated HT

Bobrie et al. JAMA 2004;291:1342-1349



Prognosis of MH and WH : 10-year follow-up 
from the Ohasama study 

Relative hazards (RH) and 95% confidence intervals (CI) of sustained normal blood 
pressure (SNBP), white-coat hypertension (WCHT), masked hypertension (MHT), and 
sustained hypertension (SHT) for cardiovascular disease (CVD) mortality, stroke yp ( ) ( ) y,
morbidity, and the composite of CVD mortality/stroke morbidity 

Okubo et al. J Am Coll Cardiol 2005;46:508-15 



Clinical impact of masked hypertensionClinical impact of masked hypertension

• High association with target organ damage

• Increased risk of cardiovascular morbidity and• Increased risk of cardiovascular morbidity and 
mortality

• Increased risk of development of sustained 
hypertension, and of needing antihypertensive yp , g yp
medication



Clinical significance of isolated ambulatory hypertension 
in young subjects screened for stage 1 hypertension 

The end point was the development of sustained hypertension and

Palatini et al. Hypertension. 2004;44:170-4 

The end point was the development of sustained hypertension and
the need for antihypertensive medication



Factors affecting ambulatory blood 
pressure

Demographic and lifestyle 
factors

Physiological and behavioral 
factors

A  ( ) A ti iti  d i  di• Age (young) • Activities during recording

• Sex (male) • Reactivity to some stressors

• Family history of hypertension • BP response to standing

• Smoking

• Alcohol use

• Contraceptive use• Contraceptive use

• Sedentary habits



Subjects with normal clinic BP in whom MH 
should be searched for

• Young men
• Subjects with unfavorable lifestyle (smoking, j y ( g,

drinking)
• Subjects hyper-reactive to standingj yp g
• Subjects with high-normal clinic BP
• Subjects at high CV risk• Subjects at high CV risk
• Subjects with DM
• Subjects with kidney disease (proteinuria)• Subjects with kidney disease (proteinuria)
• Subjects with transiently elevated BP



Unmasking of MHUnmasking of MH

• ABPM
• SBPM• SBPM



Prognostic Value of Ambulatory and Home Blood 
Pressures Compared With Office Blood Pressure in thePressures Compared With Office Blood Pressure in the 
General Population – PAMELA study

Offi  h  24 h  d ti  d ightti  t li  (S) d di t li  (D) 

Sega, R. et al. Circulation 2005;111:1777-1783

Office, home, 24-hour, daytime, and nighttime systolic (S) and diastolic (D) 
BP as predictors of 11-year risk of cardiovascular or all-cause deaths



Prognostic Value of Ambulatory and Home Blood 
Pressures Compared With Office Blood Pressure in thePressures Compared With Office Blood Pressure in the 
General Population – PAMELA study

Increase in 11-year risk of cardiovascular (CV) mortality for 10-mm Hg increase 
in office, home, and ambulatory BP at various initial BP values

Sega, R. et al. Circulation 2005;111:1777-1783



Clinical indication for ABPMClinical indication for ABPM

Accepted Suspected WHccep ed Suspec ed

Suspected nocturnal HT

Suspected MH

To establish dipper

Resistant HT

HT of pregnancy

Potential Elderly

As a guide to antihypertensive drug

Type 1 diabetes

S i h i h iSuggesting orthostatic hypotension

Autonomic failure

2003 practice ESC guidelines for ABPM



Suggested protocol for SBPM (1)Suggested protocol for SBPM (1)
• Commencement phase: 

– For an initial 7-day measurement period
– 5-min period of rest before measurement

two SBPMs in the morning and in the evening at– two SBPMs in the morning and in the evening at 
predefined times (0600–0900 h and 0600–2100 h)

– exclude the first day BP
• Treatment phase: 

– exactly same as in the commencement phase
If i h d h f h SBPM– If treatment is changed, the averages of the SBPM 
values measured over 2 weeks

• Follow-up phase:• Follow up phase:
– one day per week if hypertension is controlled
– for 1 week every 3 months y

From ESH and German Hypertension League



Suggested protocol for SBPM (2)Suggested protocol for SBPM (2)

• In the morning
– within 1 h after getting upwithin 1 h after getting up
– after urination
– after rest in the seated position for 1–2 min– after rest in the seated position for 1–2 min
– before taking antihypertensive drugs

b f b kf t i th i– before breakfast in the morning
• In the evening

– before going to bed
– after rest in the seated position for 1–2 min p

Japanese Hypertension Guidelines 2004





ManagementManagement

• No consensus

• Life style 
difi imodification

• Antihypertensive However
medications in case 
of target organ 
damage



ConclusionConclusion

• Masked Hypertension
– Not uncommonNot uncommon
– Strong predictor of cardiovascular morbidity 

and mortalityand mortality
– Strong association with target organ 

damagedamage
– Should be unmasked and treated

• SBPM and ABPM


