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4. BERE Diabetes mellitus
o 5. % Accidents and adverse effects
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7. M@MERFR R AFRE(E Chronic liver disease and cirrhosis
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Increases in Mortality Associated with Increased BP
at All Ages

BP and Ischemic Heart Disease Mortality
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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 Cardiovascular Events by up to 10%

* Meta-analysis of 61 prospective, observational studies
¢ 1 million adults
e 12.7 million person-years

7% reduction in risk
of ischemic heart
disease mortality

2 mmHg decrease in
mean systolic blood l’

pressure

10% reduction in risk
of stroke mortality

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

o To decrease long-term cardiovascular
mortality and morbidity ( stroke, CAD,
heart failure)

o To protect from target organ damage
(cardiac hypertrophy, renal failure,
atherosclerosis)

o To avoid acute hypertension related
complications ( aortic dissection, acute
lung edema, intracranial hemorrhage... )
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Types of hypertension: mechanism of

hypertension

+
Vasoconstrictor: Sodium-Volume
High renin - + ENaC dependent:

g f — Low renin, the elderly

) +
younger white \ e and the black
PR/A Ille';/el >0.65 : £J.,‘3“:"“ o | PRA level <0.65
ng/ml/nr _Loccmstrietion Yolun Ng/mi/hr

o BP= cardiac output * peripheral resistance

o Salt, volume, renin-angiotensin-aldosterone
system, sympathetic activation, aortic stiffness
and arteriolar resistence

Heart 2001;86:113-20

The pathophysiology of hypertension

Mechanism of antihypertensive
medications

y— r <«+#— Direct vasodilator
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RAS inhibitor
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Special antihypertensive agents- Central
agents

o 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

to rise

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

i. Baroreceptor reflexes are preserved.

ii. Little change in peripheral resistance
c. Acts directly on venous alpha-2 receptors to
cause venoconstriction.

Special antihypertensive agents- Central

agcnts

o Methyldopa

a. Decreases sympathetic outflow to the
alpha-1 receptors of the arterioles,
thereby reducing peripheral resistance
with little (but some) effect on the heart
b. Some antinatriuretic effect occurs
(probably due to some reduction in renal
vascular resistance).

Medications we frequently use

o RAS inhibitor: Angiotensin converting enzyme
inhibitor (ACEI), angiotensin receptor inhibitor
(ARB), direct renin inhibitor, aldactone

o Beta-blocker

o Calcium channel blocker :benzothiazepines (e.g.,
diltiazem and clenazem), phenylalkylamines (e.g.,
verapamil and gallopamil) and dihydropyridines

o Diuretics
o Direct vasodilator
o Alpha-blocker
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Efficacy among current classes of
antihypertensive medications

Drugs Systolic/Diastolic  Fall in blood
pressure
(mmHg (95%C1))

Thiazides Systolic 83(83109.4)
Diastolic 4.4 (4.0 to 4.8)
Bem-blockers Systolic 9.2 (8.6 109.9)
Diastolic 67 (6210 7.1)
ACE inhikitors Systolic 85 (7.9 10 9.0)
Diastolic 4.7 (4410 5.0)
Angiotensin Il receptor Systolic 103 (9.9 to 108)
antagonists
Diastolic 57 (5410 90)
Calcium channel blockers  Systolic 8.3(831092.2)
Diastolic 53 (561062)

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

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

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

Coronary heart disease vents Strokes
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BMJ 2009;338:b1665

Relative risk estimates of coronary heart disease events

and stroke in 46 drug comparison trials
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Heart Failure

Class of drug Nooftrials  No ofepisodes  Relative risk*(95% CI)
Blood pressure difference trials

Single dug therapy:

Calcium channel blockers 13 1519 0.81 (0.69100.94)
Thiazides 5 222 0.59(0.45100.78)
B blockers 13 2846 0.77 (0.6910 0.87)
Angiotensin converting enzyme inhibitors 16 3834 0.74(0.68100.81)
Angiotensin receptor blockers 3 1675 0.82(0.73100.92)
All drug classes except calcium channel 36t BS53T 0.76(0.72100.81)
blockers
‘Combination drug therapy i 1a4 0.57 (0.36100.92)
Drug comparison trials
Calcium channel blockers v any other drug class 21 4572 1.22(1.1010 1.35)
Drug comparisons not involving caldum channel
blockers:
Thiazides 2 2335 0.91(0.6410 1.30)
B blockers 2 335 1.04(0.8410 1.29)
Angiotensin converting enzyme inhibitars 9 5063 0.98(0.9110 1.06)
Angiotensin receptor blockers 7 2436 1.00(0.93 to 1.08)

Choice of Antihypertensive Drugs from 2007
ESC/ESH guidelines

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

o Five major classes of antihypertensive agents — thiazide diuretics,
calcium antagonists, ACE inhibitors, angiotensin receptor antagonists
and B- blockers — are suitable for the initiation and maintenance of
antihypertensive treatment, alone or in combination. B-blockers,
especially in combination with a thiazide diuretic, should not be used
in patients with the metabolic syndrome or at high risk of incident
diabetes

o 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.
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 )

To choose appropriate antihypertensive
medications

o The contraindications
o The compelling indications

o The pathophysiology of hypertension of each
individual hypertensive patient

o The tolerance profile

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

o The contraindications
o The compelling indications

o The pathophysiology of hypertension of each
individual hypertensive patient

o The tolerance profile

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

Compelling and possible contraindications to

use of antihypertensive drugs

Calcium antagonists
(dihydropiridines)

Calcium antagonists AV block Igrade 2 or 3}
(verapamil, diltiazem) Heart falure

Heart failura

ACE inhibitors Pragnancy
Angioneurotic oedema
Hyperkalasmia
Bilateral renal artery stenosis
A receptor gr Y

Bilateral renal artery stenosis
Diuretics Renal failure
[¢

Compaliing Passible
Thiazide diuretics Gout Matabolic syndroma
Glucose intolerance
Pregnancy
Beta-blockers Asthma Panpheral artery disease

AV block (grade 2 or 3} Metabolic syndrome
Glucase intalerance
Athlates and physically
active patiants
Chronic obstructive
pulmanary dissase

Tachyarrhythmias

¥

To choose appropriate antihypertensive
medications

o

o The compelling indications

o The pathophysiology of hypertension of each
individual hypertensive patient

o The tolerance profile

o Special considerations: pregnancy, lactation

Recommended Drug Classes for

Specific Compelling Indications

Beta  Angiotersin-converting  Angiofensin

Gldum Aldosterone

receptor blocker  cnannel blocker  antagonist

Indication Diuretic ~ blocker  enzyme inhibitor

Chronic kidhey diseasa X
Diabetes X X
Heart failure X X

High coronary disease ik~ X
Postmyocardial infarction
Recurrent soke prevenfion X

I
A

To choose appropriate antihypertensive
medications

[m]
[m]

o The pathophysiology of hypertension of each
individual hypertensive patient

o The tolerance profile

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

Types of hypertension

Vasoconstrictor:
High renin,
younger white
PRA level >0.65
ng/mi/hr

Sodium-Volume
dependent:

Low renin, the elderly
and the black

PRA level <0.65
ng/ml/hr

o BP= cardiac output * peripheral resistancne

o Younger hypertensive: 2 fold increase in
sympathetic activity and 20% increase of cardiac

output

Heart 2001;86:113-20
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Proof from the epidemiology: the Framingham

Heart Study

Predictors of IDH

Predictors of ISH

Young age

Older age

Male sex

Female sex

High BMI at baseline

Increasing BMI during F/U ( but
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 rules

AB/CD = Angiotensin, Beta/Calcium, Diuretic
—_—
blocker/inhibitor
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The antihypertensive therapy should be individualized and
initiated with the drug class that is most likely to work in each

individual patients

Heart 2001,86:113-20

To choose appropriate antihypertensive

medications Adverse Effects And Persistence
Adverse Effects
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J Clin Hypertens (Greenwich) 2007, 9 (9):692—700

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

o

o

[u]

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

Classification of Hypertension in
Pregnancy

Crronis mperEnson BF 140 mm Hg srshlic o S0 mm Hy Sasollc prior 10 pragnancy of befors 20 wesks Dastaton
Forsits --12 wosks postpriom
Freectmps B 2140 rm g Syl or 50 mm Hy Skedolic il prolerur {2300 myYZ4 b Jler 20 wenks gt
Can prgress 1o eclampss fsoues
More Common I SRS momEn, muliple gestalion, women Wil fyperieresion for =4 years, Ly hiskey of
precciampsia. ypertension I pravious pragnancy, fenal disezse
Cranic hyperiereion with Mew oresed profeinusts afler 20 works i 3 WOMN wilh Pyperlerion
ARempIsad preeciampss I & woman wih yperiension and profeinuna prior 0 20 weeks pestation:
Suden 7. o 3-Joid InCTesE I olenurs
Sudden Incresse 57
Thmsnbocyiopena
Eevalon 25T or ALT
Cestafonal hyperknsion Hypertiension wilbout profeinuria cocuming afer 20 weeks gestafion
Temporary dagnoss
My repreeent prEprOGANUTC phase of presciampsia o IECUTenca of chvoni Mperiznsion ebatzd In midpregesncy
2y Evonve 1o preeciamps
If severe, may recult In higher ratss of premsiee delvery and growth retandsfion Than mild preciampsia
‘Trensient byperieasion Reroapectve dagnosts
& nomal by 12 wesks postporie
Wiy Te N ASHqUE pregrancis
Presicie of sk primary perionsin

Treatment of chronic hypertension in

pregnancy
te) J
Agent Comments
Methyidepa Prefemed on the basts of lang-term Tolke-up studes sUpperting
satety
BEs Fports of Intrautering growtn retardation (atenold)
Generally sate
Labetakol Increasingly preterred 1o methykopa becalse of reduced sis:
ulticts
Clonkdine Limited data
Calcsm antagontsts Limited data
No Incraase In major teralogenlchy with expasure
Durslics Nal Nirst-ine agents
Probatdy sate
ACES, anglatensh 1 Confraingicata
recaplor antagonsts Feporte Tetal loxicty and dealh

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

Hydralazing 5 my V bolus, then 10 mg every 20 to 30 minutas to 8 madmum of
25 M. repeat In several Nours 38 necessary

Labatakd (second-line} 20 mg IV bolus, then 40 mg 10 minutes kater, 30 mg every 10 minutes
for 2 additional doses 1o a maximum of 220 mg

Nitedtipine: 10 mg PO, repeat ey 20 minutes 10 & masimum of 30 mg
(controversial) Caution whan using nifedipine with magnesium suliate, can se
precipiious B op

Short-acting nifedipine Is not approved by LIS Food and Drug
Administration for managing hypartenskon

Sodium nifreprusside 025 wg/kgmin 10 @ madmum of 5 wug/kg/min

(raredy when others fall) _Fetal L] ocour il wsed for more ian 4 hours

o Preeclampsia is more common in women with chronic hypertension, with an
incidence of approximately 25%

o Treatment of preeclampsia includes hospitalization for bed rest, control of BP,
seizure prophylaxis in the presence of signs of impending eclampsia, and
timely delivery

o Ereeclampsia rarely remits spontaneously and in most cases worsens with

ime

o Vaginal delivery is preferable to cesarean delivery to avoid the added stress
of surgery

o Selection of antihypertensive agents and route of administration depends on
anticipated timing of delivery

Lactations

o all antihypertensive drugs that have been studied
are excreted into human breast milk

o in mothers with stage 1 hypertension — withhold
medications and close monitor

o No short-term adverse effects have been
reported from exposure to methyldopa or
hydralazine

o Propanolol and labetalol are preferred if a BB is
indicated

o ACEIs and ARBs should be avoided on the basis
of reports of adverse fetal and neonatal renal
effects

Hypertensive Crises: Emergencies and
Urgencies

o Hypertensive emergencies severe
elevations in BP (180/120 mm Hg)
complicated by evidence of impending or

progressive target organ dysfunction
(hypertensive encephalopathy, intracerebral hemorrhage, acute
myocardial infarction, acute left ventricular failure with pulmonary
edema, unstable angina pectoris, dissecting aortic aneurysm, or
eclampsia )

o Hypertensive urgencies are those with
severe elevations in BP without

progressive target organ dysfunction
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Treatment of Acute Severe Hypertension in Preeclampsia
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Erectile Dysfunction and Hypertension

o Available data regardin

individual effects of

antihypertensive drug therapy are confounded by age,
vascular disease, and hormonal status

o TOMHS study: diuretics most

o VA Cooperative trial: no difference between CCB, ACEI,
hydrochlorothiazide, or BB compared with placebo

o Sildenafil or other phosphodiesterase-5 inhibitors: safe

without nitrate

Drug elass Age-adised relahve risk of ED
Angosensin |l anagoniss 24
Mon-selectie beu-tlockens. 10
Tl areagoriss 1%
Dhuretics 14
ACEshibitses 1
Selextive betablockers 1
Suatire os
Ovgaric trsees. 0§
Niaghis, eom i b Hicharsor dutin vl € s sk ameeted
ah srpane atmas anspena (MCE) b, sadictive

besicoken. or mana. [ata Fom S ot ol e | g Ao 07190812

Is it the problems of the drugsr?

Blinded
Knew drug no SE

[] &new drug and SE

p<0.05

31%

Patients reporting £D (1)
&

Figure 3 In a study in which all patients were taking atenolol,
erectile dysfunction (ED) was commonest among those who
knew which drug they were taking and that ED was a possible
side-effect. Reproduced with permissicn from: Silvestri et al*”

Eur Heart J 2003;24:1928-932

Common Substances Associated With

Hypertension in Humans

Préscripten Dngs
Cortiste and otter sterolds (both cortlzo- and mineraio, ACTH

[Estrogens: fesually just oral cantraceplive agents wih high estropenic
sty

Monsteroidal antl-Inlammatry dnigs
Pesypeopancianines and anakogues
Cyclosporing and Lacrelmis
Erythrapaietin

Sibutraming

Ketamig

Desfurane

Ctanamepie

Enmocyptin

Melcokpramide

Abgeqressants (egpecisly ventataxne)
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