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96年國人十大死因排行榜96年國人十大死因排行榜
1. 惡性腫瘤 Malignant neoplasms惡性腫瘤 g p

2. 心臟疾病 Heart disease

3 腦血管疾病 C b l di3. 腦血管疾病 Cerebrovascular disease

4. 糖尿病 Diabetes mellitus

5. 事故傷害 Accidents and adverse effects

6. 肺炎 Pneumonia

7. 慢性肝病及肝硬化 Chronic liver disease and cirrhosis

8  腎炎、腎徵候群及腎性病變 Nephritis  nephritic syndrome 8. 腎炎、腎徵候群及腎性病變 Nephritis, nephritic syndrome 
and nephrosis

9. 自殺 Suicide

10.高血壓性疾病 Hypertensive disease
LIP-DC-0903001
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Increases in Mortality Associated with Increased BP 
at All Agesat All Ages
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Lewington S, et al. Lancet. 2002;360:1903–1913

Blood Pressure Reductions as Little as 2 mmHg Reduce 
the Risk of Cardio asc lar E ents b p to 10%the Risk of Cardiovascular Events by up to 10%

• Meta analysis of 61 prospective observational studies• Meta-analysis of 61 prospective, observational studies
• 1 million adults
• 12.7 million person-yearsp y

7% reduction in risk 
f i h i h t

2 mmHg decrease in 
mean systolic blood

of ischemic heart 
disease mortality

mean systolic blood 
pressure

10% d ti i i k10% reduction in risk 
of stroke mortality

Lewington S, et al. Lancet. 2002;360:1903–1913

The main purposes of treating 
hypertension are 

To decrease long-term cardiovascular 
mortality and morbidity ( stroke, CAD, 
heart failure)
To protect from target organ damage p g g g
(cardiac hypertrophy, renal failure, 
atherosclerosis) )
To avoid acute hypertension related 
complications ( aortic dissection, acute complications ( aortic dissection, acute 
lung edema, intracranial hemorrhage… )

dHypertension is a systemic disease
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Types of hypertension: mechanism of 
hypertension

Vasoconstrictor: Sodium-Volume Vasoconstrictor:
High renin, 
younger white
PRA level  > 0.65 

/ l/h

dependent:
Low renin, the elderly
and the black
PRA level <0.65

BP= cardiac output * peripheral resistance 

ng/ml/hr PRA level  <0.65 
ng/ml/hr

BP= cardiac output  peripheral resistance 
Salt, volume, renin-angiotensin-aldosterone 
system, sympathetic activation, aortic stiffness system, sympathetic activation, aortic stiffness 
and arteriolar resistence

Heart 2001;86:113-20

The pathophysiology of hypertension 

Mechanism of antihypertensive 
medications

RAS inhibitor

Direct vasodilator

RAS inhibitor

Diuretics

Beta-blockers

Special antihypertensive agents- Central 
agents 

Central agents (alpha-2 agonists)- Clonidine
a. Decreases sympathetic outflow to the beta-1  

system receptors: 
i. Decreased cardiac output 
ii  Relative reduction in tendency of heart rate        ii. Relative reduction in tendency of heart rate        

to rise
b  Has little effect on alpha 1 receptor system: b. Has little effect on alpha-1 receptor system: 

i. Baroreceptor reflexes are preserved. 
ii. Little change in peripheral resistance ii. Little change in peripheral resistance 

c. Acts directly on venous alpha-2 receptors to 
cause venoconstriction. 

Special antihypertensive agents- Central 
agents 

M th ldMethyldopa
a. Decreases sympathetic outflow to the 
l h 1 t  f th  t i l  alpha-1 receptors of the arterioles, 

thereby reducing peripheral resistance 
with little (but some) effect on the heartwith little (but some) effect on the heart
b. Some antinatriuretic effect occurs 
(probably due to some reduction in renal (probably due to some reduction in renal 
vascular resistance). 

d f lMedications we frequently use 
RAS inhibitor: Angiotensin converting enzyme 
inhibitor (ACEI), angiotensin receptor inhibitor 
(ARB)  direct renin inhibitor  aldactone (ARB), direct renin inhibitor, aldactone 
Beta-blocker
Calcium channel blocker :benzothiazepines (e g  Calcium channel blocker :benzothiazepines (e.g., 
diltiazem and clenazem), phenylalkylamines (e.g., 
verapamil and gallopamil) and dihydropyridines verapamil and gallopamil) and dihydropyridines 
Diuretics 
Direct vasodilator Direct vasodilator 
Alpha-blocker
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Efficacy among current classes of 
antihypertensive medications

standardized to the average starting blood pressure across all 
trials of 154 mmHg systolic and 97 mmHg diastolicg y g

Health Technol Assess 2003, 7(31):1–94

Relative risk estimates of coronary heart disease 
events and stroke in single drug trials

BMJ 2009;338:b1665

Relative risk estimates of coronary heart disease events 
and stroke in 46 drug comparison trials

BMJ 2009;338:b1665

Heart FailureHeart Failure 

Choice of Antihypertensive Drugs from 2007 

/ESC/ESH guidelines

The main benefits of antihypertensive therapy are due to lowering of 
BP per se

Five major classes of antihypertensive agents – thiazide diuretics, 
calcium antagonists, ACE inhibitors, angiotensin receptor antagonists 
and β- blockers – are suitable for the initiation and maintenance of 

tih t i  t t t  l   i  bi ti  β bl k  antihypertensive treatment, alone or in combination. β-blockers, 
especially in combination with a thiazide diuretic, should not be used 
in patients with the metabolic syndrome or at high risk of incident 
diabetesdiabetes

Because in many patients more than one drug is needed, emphasis 
on identification of the first class of drugs to be used in often futile  on identification of the first class of drugs to be used in often futile. 
Nevertheless, there are many conditions for which there is evidence 
in favor of some drugs versus others either as initial treatment or as 
part of a combination therapy ( compelling indications )

Journal of Hypertension 2007;25:1105-1187

To choose appropriate antihypertensive 
medications

Th  t i di ti  The contraindications 

The compelling indicationsThe compelling indications

The pathophysiology of hypertension of each The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile 

Special considerations: pregnancy, lactation, 
hypertension crisis, erectile dysfunction
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To choose appropriate antihypertensive 
medications

Th  t i di ti  The contraindications 

The compelling indicationsThe compelling indications

The pathophysiology of hypertension of each The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile 

Special considerations: pregnancy, lactation, 
hypertension crisis, erectile dysfunction

Compelling and possible contraindications to 
use of antihypertensive drugs

To choose appropriate antihypertensive 
medications

The contraindications 

The compelling indications

The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile 

Special considerations: pregnancy, lactation

Recommended Drug Classes for 
Specific Compelling Indications

The Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure, National Heart, Lung, and Blood Institute,
and the National High Blood Pressure Education Program Coordinating Committee. Seventh report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;42(6):1221.

To choose appropriate antihypertensive 
medications

Th  t i di ti  The contraindications 

The compelling indicationsThe compelling indications

The pathophysiology of hypertension of each The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile 

Special considerations: pregnancy, lactation, 
hypertension crisis, erectile dysfunction

Types of hypertension

Vasoconstrictor: Sodium-Volume Vasoconstrictor:
High renin, 
younger white
PRA level  > 0.65 

/ l/h

dependent:
Low renin, the elderly
and the black
PRA level <0.65

BP= cardiac output * peripheral resistancne 

ng/ml/hr PRA level  <0.65 
ng/ml/hr

BP= cardiac output  peripheral resistancne 
Younger hypertensive: 2 fold increase in 
sympathetic activity and 20% increase of cardiac sympathetic activity and 20% increase of cardiac 
output 

Heart 2001;86:113-20
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Proof from the epidemiology: the Framingham p gy g
Heart Study

Predictors of IDH Predictors of ISH

Young age Older ageYoung age Older age

Male sex Female sex

High BMI at baseline Increasing BMI during F/U ( but 
eake  than in o ng )weaker than in young )

Increasing BMI during F/U De-novo hypertension

Increased peripheral resistance Increased arterial stiffness

Circulation 2005;111:1121-7

The AB/CD rulesThe AB/CD rules

The antihypertensive therapy should be individualized and 
initiated with the drug class that is most likely to work in each

Heart 2001;86:113-20

initiated with the drug class that is most likely to work in each 
individual patients

To choose appropriate antihypertensive 
medications

Th  t i di ti  The contraindications 

The compelling indicationsThe compelling indications

The pathophysiology of hypertension of each The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile 

Special considerations: pregnancy, lactation, 
hypertension crisis, erectile dysfunction

Adverse Effects And Persistence
Adverse Effects 

Persistence

Cardiovascular Diabetology 2009, 8:18

Time to therapy discontinuation of 
antihypertensive monotherpay

J Clin Hypertens (Greenwich) 2007, 9 (9):692–700

Healthcare cost

Med Care 2005, 43(6):521–530

Risk of hospitalization in relation to 
the level of compliance for hypertension

Disease-related healthcare costs in 
relation to the level of compliance
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To choose appropriate antihypertensive 
medications

Th  t i di ti  The contraindications 

The compelling indicationsThe compelling indications

The pathophysiology of hypertension of each The pathophysiology of hypertension of each 
individual hypertensive patient

The tolerance profile

Special considerations: pregnancy, lactation, 
hypertension crisis, erectile dysfunction

Classification of Hypertension in 
Pregnancy

Treatment of chronic hypertension in 
pregnancy

1. treatment should be reinstituted once BP reaches 150 to 160 mm Hg 
systolic or 100 to 110 mm Hg diastolic

JNC 7. Hypertension 2003;42;1206-1252

Treatment of Acute Severe 
Hypertension in Preeclampsia

Preeclampsia is more common in women with chronic hypertension, with an 
incidence of approximately 25%
Treatment of preeclampsia includes hospitalization for bed rest, control of BP, 
seizure prophylaxis in the presence of signs of impending eclampsia  and seizure prophylaxis in the presence of signs of impending eclampsia, and 
timely delivery
Preeclampsia rarely remits spontaneously and in most cases worsens with 
time
Vaginal delivery is preferable to cesarean delivery to avoid the added stress Vaginal delivery is preferable to cesarean delivery to avoid the added stress 
of surgery
Selection of antihypertensive agents and route of administration depends on 
anticipated timing of delivery

Lactations
ll tih t i  d  th t h  b  t di d all antihypertensive drugs that have been studied 

are excreted into human breast milk
in mothers with stage 1 hypertension → withhold in mothers with stage 1 hypertension → withhold 
medications and close monitor
No short-term adverse effects have been 
reported from exposure to methyldopa or 
hydralazine
Propanolol and labetalol are preferred if a BB is Propanolol and labetalol are preferred if a BB is 
indicated
ACEIs and ARBs should be avoided on the basis ACEIs and ARBs should be avoided on the basis 
of reports of adverse fetal and neonatal renal 
effects

Hypertensive Crises: Emergencies and 
Urgencies

Hypertensive emergencies severe 
elevations in BP (180/120 mm Hg) 
complicated by evidence of impending or 
progressive target organ dysfunction
(h t i  h l th  i t b l h h  t  (hypertensive encephalopathy, intracerebral hemorrhage, acute 
myocardial infarction, acute left ventricular failure with pulmonary 
edema, unstable angina pectoris, dissecting aortic aneurysm, or 
eclampsia )eclampsia )

Hypertensive urgencies are those with 
severe elevations in BP without severe elevations in BP without 
progressive target organ dysfunction
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Treatment of Acute Severe Hypertension in Preeclampsia

Erectile Dysfunction and Hypertension
Available data regarding individual effects of Available data regarding individual effects of 
antihypertensive drug therapy are confounded by age, 
vascular disease, and hormonal status
TOMHS study: diuretics mostTOMHS study: diuretics most
VA Cooperative trial: no difference between CCB, ACEI, 
hydrochlorothiazide, or BB compared with placebo
Sildenafil or other phosphodiesterase-5 inhibitors: safe Sildenafil or other phosphodiesterase 5 inhibitors: safe 
without nitrate

h bl f h d ??Is it the problems of the drugs??

31%
3.1%

Eur Heart J 2003;24:1928–932

Common Substances Associated With  
Hypertension in Humans
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