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Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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Blood Pressure Classification Systolic BP/Diastolic BP

WHO/ISH ESH‐ESC JCN 7 WHO/ISH ESH‐ESC JCN 7

SBP DBP

Optimal < 120 < 120 < 80 < 80

Normal < 130 120‐129 < 120 < 85 80‐84 < 80

High‐Normal 130‐139 130‐139 85‐89 85‐89

Grade 1 Hypertension (mild) 140‐159 140‐159 90‐99 90‐99

Subgroup: Borderline 140‐149 90‐94

Grade2 Hypertension 

(moderate) 

160‐179 160‐179 100‐109 100‐109

Grade 3 Hypertension (severe) ≥ 180 ≥ 180 ≥ 110 ≥ 110

Isolated Systolic Hypertension ≥ 140 ≥ 140 < 90 < 90

Subgroup: Borderline 140‐149 < 90

Pre‐Hypertension 120‐139 80‐89

Stage 1 140‐159 90‐99

Stage 2 ≥ 160 ≥ 100
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Assessment of frequency of progression to hypertension in non-
hypertensive participants in the Framingham Heart Study

Lancet 2001; 358: 1682–86
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Impact of high-normal blood pressure on the risk of car
diovascular disease

Optimal BP < 120/80 mm Hg
Normal BP 120 – 129/80 - 84 mm Hg
High-normal BP 130 – 139/85 - 89 mm Hg

N Engl J Med 2001;345:1291–1297



- 7 -

ESH/ESC 2007 announcement for “prehypertension”

1. even in the Framingham study the risk of developing hypertension was 
definitely higher in subjects with high normal (130–139/85–89mmHg) than 
in those with normal blood pressure (120–129/80–84mmHg) and therefore 
there is little reason to join the two groups together

2. given the ominous significance of the word hypertension for the layman, the 
term ‘‘prehypertension’’ may create anxiety and request for unnecessary 
medical visits and examinations in many subjects 

3. most importantly, although lifestyle changes recommended by the 2003 
JNC 7 Guidelines for all prehypertensive individuals may be a valuable 
population strategy, in practice this category is a highly differentiated one, 
with the extremes consisting of subjects in no need of any intervention (e.g. 
an elderly individual with a blood pressure of 120/80mmHg) as well as of 
those with a very high or high risk profile (e.g. after stroke or with diabetes) 
in whom drug treatment is required.
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Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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BP Goals of Treatment: HOT, estimated 
incidence of major CV events

Hansson et al. Lancet 1998;351:1755–62

Benefits shown for lowering SBP to 140 mmHg and DBP to ≤85 mmHg but additional 
lowering SBP to 120 mmHg, and DBP to 70 mmHg appears to give little further benefit, 
although does not cause any significant additional risk
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BP Goals of Treatment in High Risk Patients
HOT trial: Effect of target DBP on CV event over 4 yrs in patients 
with Diabetes
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Goals of Therapy: JNC7

 Reduce CVD and renal morbidity and mortality. 

 Treat to BP <140/90 mmHg or BP <130/80 mmHg in 
patients with diabetes or chronic kidney disease. 

 Achieve SBP goal especially in persons > 50 years of age.
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Goals of Therapy: ESH/ESC2007

• Maximum decrease in long-term total CV risk
• Treatment of

– All reversible risk factors
– Associated conditions
– Raised BP per se

• Target BP
– At least < 140/90 mmHg in all HTs
– Definitely lower values, if tolerated
– < 130/80 mmHg in diabetics and in high or very high risk patients, such as those 

with associated clinical conditions (stroke, myocardial infarction, renal 
dysfunction, proteinuria).

• SBP < 140 mmHg difficult to achieve, particularly in elderly    
• In order to more easily achieve goal BP, antihypertensive treatment 

should be initiated before significant cardiovascular damage 
develops
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Achieved SBP in patients randomized to a more active 
(filled rectangles) or less active (open rectangles) 
treatment in trials

Reappraisal of European guidelines on 
hypertension Management. J Hypertens 2009;27
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Effects of Intensive BP Control in Type 2 DM

N = 4733 with type 2 DM (high 
normal BP and hypertension ≥ 130 
mmHg)

Intensive therapy < 120 mmHg (SBP)
Standard therapy <140 mmHg (SBP)

Primary composite outcome: nonfatal 
MI, nonfatal stroke, death from CV 
cause

ACCORD Study Group. N Engl J Med. 2010;362:1575-85. 
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Effects of Intensive BP Control in Type 2 DM: 
primary and secondary outcomes

No of stroke difference = 26

ACCORD Study Group. N Engl J Med. 2010;362:1575-85. 
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Effects of Intensive BP Control in Type 2 DM: 
SEA and AE

No of SEA difference = 47

ACCORD Study Group. N Engl J Med. 2010;362:1575-85. 
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INVEST Results – BP Reduction
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Results of INVEST: Outcome Rates
INVEST Follow Up

n=6400
Tight Control

n=2,255
Usual Control 

n=1,970
Not Controlled n=2,175 p value

Outcome # of Events (Event Rate %)

Primary Outcome 286 (12.7) 249 (12.6) 431 (19.8) < 0.0001

Nonfatal MI 29 (1.3) 33 (1.7) 67 (3.1) 0.008

Nonfatal Stroke 22 (1.0) 26 (1.3) 52 (2.4) 0.001

Total MI 108 (4.8) 100 (5.0) 185 (8.5) < 0.0001

Total Stroke 34 (1.5) 33 (1.7) 70 (3.2) 0.0001

All Cause Mortality 248 (11.0) 201 (10.2) 334 (15.4) < 0.0001

Extended Follow Up
n=4370

Tight Control
n=1,389

Usual Control 
n=1,423

Not Controlled
n=1,558

p value

Outcome # of Events (Event Rate %)

All Cause Mortality 270 (19.4) 259 (18.2) 370 (23.7) 0.01

Presented at ACC 2010
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2009 ESH/ESC Blood Pressure Goals of 
Treatment

Reappraisal of European guidelines on hypertension Management.
J Hypertens 2009;27
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The 2011 Canadian Hypertension Education 
Program

• The SBP treatment goal is a pressure level of <140mmHg 
(Grade C). The DBP treatment goal is a pressure level of 
<90 mm Hg (Grade A).

• For patients with nondiabetic chronic kidney disease, 
target BP is <130/80 mm Hg (Grade C).

• Persons with diabetes mellitus should be treated to 
attain SBPs of <130 mm Hg (Grade C) and DBPs of <80 
mm Hg (Grade A)
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Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

– Elderly 

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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HYVET study; 
benefit of hypertension treatment in > 80 years

Beckett, et al, N Engl J Med. 2008;358:1887–98
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Hypertension treatment in the elderly patients
- Now!!

• Our population is aging, and as hypertension affects most elderly 
people (65 years of age), these individuals are more likely to have 
organ damage or clinical cardiovascular disease (CVD). They 
represent management dilemmas because most hypertension trials 
had upper age limits or did not present age-specific results. However, 
because the Hypertension in the Very Elderly Trial (HYVET) 
documented antihypertensive therapy benefits in persons 80 years 
of age, it is timely to place into perspective issues relevant to 
hypertension management in elderly patients. (ACCF/AHA 2011 
expert Consensus Document on Hypertension in the Elderly)

AACF/AHA 2011 Expert Consensus Document. J Am Coll Cardiol 2011;57:2037-2114
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Treatment algorithm in the elderly hypertension

AACF/AHA 2011 Expert Consensus Document. J Am Coll Cardiol 2011;57:2037-2114
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Management of Hypertension with antihypertensive 
agentrs in the Elderly: AACF/AHA 2011 Expert Consensus 
Document

• Should be treated
– Patient > 80 yrs of age

• Target SBP < 140~145 mmHg
– Patient 65 ~ 79 yrs of age

• Target SBP < 140 mmHg

• Start with single drug at the lowest dose, followed by gradual 
increasing the dose or a second drug if needed based on the BP 
response

– The absorption and distribution of all type of antihypertensive 
medication is unpredictable in the elderly (half life)

– Needs searching for inadequate BP control: noncompliance, volume 
overload, drug interaction, other medical condition, white-coat effect

– Low dose thiazide, CCBs, RAAS blockers
– Life style modifications: DASH diet, weight reduction, low salt diet, 

increasing physical activity, moderating alcohol consumption

AACF/AHA 2011 Expert Consensus Document. J Am Coll Cardiol 2011;57:2037-2114



- 26 -

Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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Diagnosis of hypertension: ABPM, SBPM

JNC7, 2003

ESH/ESC, 2007
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Diagnosis of hypertension: Benefits of ABPM

de la Sierra A. Hypertension. 2011;57(5):898-902
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Suggested Algorithm for diagnosis hypertension: 
ABPM and HBPM

Myers MG. Blood Pressure Monitoring 2004, 9:283–286
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Diagnosis of hypertension: ABPM, SBPM

NICE 2011 Canadian Hypertension Education Program
2011

Accurate!

However, truly economic?
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Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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Initiation of treatment
SBP 140-180 or DBP 90-110

on several occasions
(Grades 1 & 2 hypertension)

Assess other risk factors, TOD and ACC

Initiate lifestyle measures

Stratify absolute risk

Begin drug
treatment 

Monitor BP and 
other risk factors 

for 3-6 mo

Monitor BP and 
other risk factors 

for 6-12 mo

Very high High Medium Low

Begin drug
treatment 

SBP≥140 or 
DBP≥90 

begin drug 
treatment

SBP<140 
or 

DBP<90 
continue to 

monitor

SBP≥150 or 
DBP≥95 

begin drug 
treatment

SBP<150 or 
DBP<95 

(borderline) 
continue to 

monitor

WHO/ISH 1999
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Algorithm for Treatment of Hypertension: JNC7

Not at Goal Blood Pressure (<140/90 mmHg) 
(<130/80 mmHg for those with diabetes or chronic kidney disease)

Initial Drug Choices

Drug(s) for the compelling 
indications 

Other antihypertensive drugs 
(diuretics, ACEI, ARB, BB, CCB) 

as needed. 

With Compelling 
Indications

Lifestyle Modifications

Stage 2 Hypertension
(SBP >160 or DBP >100 mmHg) 

2-drug combination for most (usually 
thiazide-type diuretic and 

ACEI, or ARB, or BB, or CCB)

Stage 1 Hypertension
(SBP 140–159 or DBP 90–99 mmHg)

Thiazide-type diuretics for most. 
May consider ACEI, ARB, BB, CCB, 

or combination.

Without Compelling 
Indications

Not at Goal 
Blood Pressure

Optimize dosages or add additional drugs 
until goal blood pressure is achieved.

Consider consultation with hypertension specialist.
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Initiation of antihypertensive 
treatment: ESH/ECS 2007

Other risk 
factors, OD or 
disease

Normal 
SBP 120-129 or 
DBP 80-84

High normal 
SBP 130-139 or 
DBP 85-89

Grade 1 HT
SBP 140-159 or 
DBP 90-99

Grade 2 HT
SBP 160-179 or 
DBP 100-109

Grade 3 HT 
SBP ≥180 or 
DBP ≥110

No other risk 
factors

No BP 
intervention

No BP 
intervention

Lifestyle changes 
for several 
months then drug 
treatment if BP 
uncontrolled

Lifestyle changes 
for several weeks 
then drug 
treatment if BP 
uncontrolled

Lifestyle 
changes + 
immediate 
drug 
treatment

1-2 risk factors Lifestyle changes Lifestyle changes

Lifestyle changes 
for several weeks 
then drug 
treatment if BP 
uncontrolled

Lifestyle changes 
for several weeks 
then drug 
treatment if BP 
uncontrolled

Lifestyle 
changes + 
immediate 
drug 
treatment

3 or more risk 
factors, MS, 
OD or diabetes

Lifestyle changes
Lifestyle changes 
and consider 
drug treatment Lifestyle changes 

+ drug treatment
Lifestyle changes 
+ drug treatment

Lifestyle 
changes + 
immediate 
drug 
treatmentDiabetes Lifestyle changes Lifestyle changes 

+ drug treatment

Established CV 
or renal 
disease

Lifestyle changes 
+ immediate drug 
treatment

Lifestyle changes 
+ immediate 
drug treatment

Lifestyle changes 
+ immediate drug 
treatment

Lifestyle changes 
+ immediate drug 
treatment

Lifestyle 
changes + 
immediate 
drug 
treatment
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Updates (? Changes) 

• Classification of severity of hypertension

• Goal of blood pressure management: target BP

• Diagnosis of hypertension

• When to initiate drug treatment

• Choice of antihypertensive drugs: first line drug?
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Classification and Management of BP for adults: JNC7

BP 
classification 

SBP* 
mmHg 

DBP* 
mmHg 

Lifestyle 
modificatio

n 

Initial drug therapy 

Without compelling 
indication 

With compelling 
indications

Normal <120 and 
<80 

Encourage 

Prehypertensi
on

120–
139 

or 80–
89 

Yes No antihypertensive drug 
indicated. 

Drug(s) for 
compelling 
indications. ‡

Stage 1 
Hypertension 

140–
159 

or 90–
99 

Yes Thiazide-type diuretics 
for most.  May consider 
ACEI, ARB, BB, CCB, or 
combination. 

Drug(s) for the 
compelling 
indications.‡

Other 
antihypertensive 
drugs (diuretics, 
ACEI, ARB, BB, 
CCB) as needed. 

Stage 2 
Hypertension 

>160 or >100 Yes Two-drug combination 
for most† (usually 
thiazide-type diuretic and 
ACEI or ARB or BB or 
CCB). 

*Treatment determined by highest BP category.
†Initial combined therapy should be used cautiously in those at risk for orthostatic hypotension.
‡Treat patients with chronic kidney disease or diabetes to BP goal of <130/80 mmHg. 
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BHS recommendation for choice of antihypertensive 
agents

BHS Hypertension management guidelines. J Hum Hypertens 2004;18:139-185
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Changes of renin activity by aging?

J Clin Endocrinol Metab. 1976;43:446-8 
Am J Hypertens 2004;17:1-7
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Different response of white and young hypertensives 
(< 55 years)

Lancet 1999;353:2008-2013
J Hypertens 2002;20:771-777, from UK
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NICE/BHS recommendation of drug choice

2006년

2011년
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Lancet 2005;366:1545-53
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NICE Clinical Guideline, 2006

NICE Clinical Guideline, 2011
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2007 ESH- ESC Guidelines for the management 
of hypertension


