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Antihypertensive Drugs
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PharmacologyI

~Dr. Heba Khader
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b Hypertensnon (HTN) or
high blood pressure,
sometimes called arterial
hypertension, is a chronic-
medical condition in which:
the blood pressure in the
arteries is elevated.

» Hypertension isthe most.
coemmon cardiovascular

~disease.
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» [Complications of hype

<result from persistent e

rtension
levation of

s . 3 = ‘
are‘clinical outcdmes that-
blood pressure. - |

: Laronary dise i
. gEmEtiaE> (< v "Y - ,_':’as__e, heart failure, stroke; and

» HTN complications include:
Heart (hypertensive cardiomyopathy)

' ’ Chronic high
,E_YES/(FOy[zeﬂens'me retionopathy) stroke blood pressure
' gie (hypertension)

i i ' mai
ﬁd_nﬁyé?hypertenswe nephropathy) ge left untreated

can lead to:

B@n?ﬁypertensive encephalopathy) -
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Blood vessel damage
s = R {arteniosclerosis)
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- Heart attack or
.heart failure
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I“Hypertensmn Categorles

» fHypertension is defineg asan ————— - s Suidiig, y
:_;-artenal pressur e greater than. Z]_i_:_gif‘ i lovh| Systolic Diastolic

f,;least three con‘§€cutlve  Visits.
-to the doctor's office.’

+ “The diagnosissserves- prirharily prehyper or
-as a prediction of - tension gg- 80-89

~consequences for the patlent

» Epidemiologic studies indicate
‘that the risks of damage to
-kidney, heart, and brain’are:
‘directly related to6 the extent
-of blood pressure elevation.
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Blood Pressuyre Treatment gOa'S

> The JNC8 guidelines recommend BP goals for the
‘management of hypertension: (Recommendations 1-5)

» Persons 60 Years or older without diabetes or CKD:
+ BP <150/90 (based on strong evidence)‘_bdm, Sislest e SN 3L 4y

» Persons | L _ : o2kt
—r CKDess than 60 years of age, with diabetes, and/or

BP - ‘
<140/90 (based on expert opinion) o* 3 's e >@Eau o
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. Ioo ___________
nisms for controlling ! blood 7 ;
Mecha hin a narrow-rangeto

it
» Arterial blood pressure-is regulated wi causing.
provide adequate perfusion of the tissues WI'L'tl‘rl](;Ut
damage to the vascular system;, partlcularly

endothelium. : Lol o\

+ ‘Arterial blood pressure is directly proportlonal to cg;glgg
& output and peripheral vascular resistance:®

AN RAN S (L) Qe Gl 2h @ ¢ [vecardial contractility

/| Stroke volume‘
—L "’)’ (\\" .
O O q,»',;o H = \'“J‘ e CESQ.'?EEE_EBEE '| Size of the vascular compartment
Arterlal pressure \

Peripheral resistance

Qp= Co * SV~

& Lo SrvetK velum,
Bloed + cordiac ™
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. The renin-angiotensin-aldosterone system: (pas)
Mireas bleed pressure \3\\") EEE RSk
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sensory-neuronthat is excited b skﬁeetghn:oﬁthe»‘l;)el;zaz;sseh

, Baroreceptors @ct immediately as part of a negative feedback:
system called thesbaroreflex. B0 8 leh S

. Baroreflexes act by changing the activity of the autonomic
nervous system. Therefore, they arewresponsible for-the.
:r'apid,fmoment-to moment requlationsof blood pressure. .
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Parasympathetic
/ Input

| increased L Cardiovasear
| lBr;god Sl B«'_ier?\_iE,Piﬂ? R Control ; L
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Pressure by altering the blood volume: - e

» Baroreceptors in the kidney_LeﬂML__Q_LgcllLe,m
pressure (and to sympathetic stimulation of _B]“'
-adrenoceptors) by releasing the enzyme renin.

+ iLow sodium intake and greater sodium loss also increase

renin release. T =
+ Renin converts angiotensinogen to angiotensin F, which is
converted, in turn to angiotensin IT, dn the presence of k

angiotensin-converting enzyme (ACE). .
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Drugs used |n hypertensmn(m_) | 2 s )
Z SYmDaLgplegjcgagehtsx

-\ Betablockers

.:;;.-ez Alpha blockers

“rs Centrally acting . adrenergic drugs |
;15; Agents that block production or actlon of-

: ang@nsm

~+ \ Angiotensin Converting Enzyme Inhibitors (ACEls)
;., » = (/Angiotensin Receptor blockers (ARBs)
-2 ‘Renin inhibitor
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Angiotensin converting
enzyme inhibitor
(ACEI)
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: 53 of sodium
| » Diuretics lower blood pressure by(depléeting the bod :

' nisms.
mechaninbmy, —and reducing blood volume)and perhaps by other mecha

| » Diuretics can be used asffirst-line drug therapy for hypertenilonj
unless there are compelling reasons to choose another-agent.

» Low-dose diuretic therapy is safe, inexpensive, and effective in.
preventing stroke, myocardial infarction, and congestive heart.

failure, all-of which-ean cause mortality:-

» The diuretics most important for treating hypertension are thé
. a~+ithiazides (eg, hydrochlorothiazide) and the loop diuretics (egq,

mwa&ﬂg" .

'furosemide). e i A -
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). Sympathoplegic. T e
""""""""""" th‘p-‘0p|eg IC agen’tS:t’ . (S&rt?am\c{j\'wlﬁx\j_é:)
& selelIz:ra Iovpleglc agepts lower blood pressure by reducin

C‘JP P _aSCUIar resistance @inhibiting cardiac function; g
:._;a increasing venous-pooling in capacitance vessels. (The
.latter two effects,reduce-cardiac-output:)

.:,._These agents are furtherssubdivided according to their
_putative sites of action in-the sympathetic reflex-arcto:

‘x> Beta blockers
:5. Alpha blockers
Centrally acting

""""""""
.............

meghan Sme
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‘adrenergic drugs-
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A Betarblockers. (g,
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Decrease in
blood pressure
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| opran
* The non=selective B blockers such as.prop
used totreat hypertension. toprolol ang
» Selective blockers of B1 receptors, such as'metop

ibed [3-
@tenoalol are among the most commonly prescribed
blockers.

> Mis a selective blocker of B1 receptors, which also

roduction of nitric oxide leading to-
Wm&;ﬂ ool
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b Prazosm, doxazosm, and terazosm

» Mechanism of action is by dilating vessels W
perlpheral vascular resistance.

» Side effects include reflex tachycardia and orthostatic
hypotension.

b Wnd carvedilol block a1, B1, and $2 receptors.
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.. Centrally acti N
— +Y. acting adrenergic drugs

| ;ﬁonidi"e and methyldopa
) aZ-agOr!iSts that reduce the ce;\tmm."mA2 Bt L
»decreasing the firing rate of the ral-adrenergic outflow, .~
- amount-of norepinephrine releasserpatheuc nerves andthe-
: Not-a first-line or second line treatment: iiie
.. «clonidine adverse effects ar ° ‘
e generall ~ ion- :
mouth, are common. : wy,fn“d' seéation Sind
‘ Vel ' 55\ o 262l o
geb(?u_nd hypertension  OCCUrs following ab:t: wi hccf;aw;—,\\ of
clonidine. The drug should be withdrawn slowly if the clinician

wishes to change agents.
n the past butis now used -

Methyldopa Was widely used i i
- primarily for DYREL nsion during pregnancy. (salbe amy)
. side effects of methyldopa are sedation, -

~» The most common
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3. Agents that blgck production or
actlon of anglotensm

Age“ts that block PI‘Oductlon or actlon of anglotensm

and therecgy reduce peripheral vascular resistance and@\ood
volume. meoinew o athea + & @ |

~ Angiotensin Convertmg Enzyme Inhibitors - .
(ACEIs)
Anglotensm Receptor blockers (ARBS)

Renin inhibitor
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A. ACEIS R AL ‘_ e L oy . a
~+ wnhivit ACE 8 Hal convert a'tﬂi&mm.[ o and
the effect F av-\aiohcn&'\m'ﬁ. w BB e

A /Z_\?’:;’;

Py i © sympathetic

(@,-globulin in blood)

Vasodilation
. ofvascular
__smooth muscle

finhibitors
e ;”; .

g‘]ﬂn‘oter:snﬂ I Decreased
Yok anglotens;p_._!:l___ﬁ

| “Retentionof
{ Sodiumand
—Water B

ACE inhibitors decre

ase e e S
circulating levels of angio- A
tensin Il and inhibit degrad- hAISE ~  :)"'":’: gei ;;datlon 92
ation.of bradykinin which has | '""/PMtors © S S e )
the four major effects shown.| - -
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F 9

aef AR . S lower blood pressur ducin

iy | = per;ljpheral vascular resistance \A':J' - by'ﬁg\ﬁa_ll&r%reasin
. fLardiacoutput; rate, or contractility,

B ;‘hesetr?rugs block thé ACE that cleavés angiotensin I to

| - rotmrtnhe potent vasoconstrictor angiofensin IT.

4 A ACEIs

’ ’The ACEmh'b'torw\woc_cmmsfo,c»Qacth\)

» By reducing irculating angiotensin II levels, ACE
- inhibitors als&decrease the secretion of aldosterone,

- resulting in decreased sodium-and water retention._ Jo=se

» The convertin enzyme is also responsible for the
* breakdown of bradykinin. ACEIs also reduce the rate

~

of
bradykinin inactivation.
+» ACE inhibitors decrease angiotensin II and increase A
., bradykinin levels. L B, B & GO 0 vescdilalnRe

9 Vggg,QLL@\t/igg occurs as a result of the combined effects of

. angiotensin II and the potent vasodilating effect of
~increased bradykinin. &> z

7y ~-,A--”_,...,.\Dﬂmo\j.\.’.\Sx\';,n...,.._o,\)‘asod\\o\\-o{f,\ ¢ vt

& lower vasoconstriction caused by diminished levels of -

wrodyKinin yS ™ 515 po (%

Lan)
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.o ACE ¥+
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B
A ACEIs

: ACI.E lnhlbl’gors have a Particularly useful role in treating
patlepts with chronic kidney disease because they diminish

. proteinuria and stabilize renal function (even in the absence
.- of lowering of blood pressure). :

» This effect is particularly valuable in diabetes; and these -
- drugs are now recommended in diabetes even in the -

~ absence of hypertension.
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»- Specific agents:, enalapril; captopril; b?naze-r%;mipril
fosinopril, moexipril, perindopril, quinaprii, - —

-and trandolapril. . = = %
et (S M wplen! @ -
» All ACE inhibitors are adequately absorbgd following oral
administration.
» Because the presence of food may decrease absorption,
they should be taken on an empty. stomach. '
» Except for captopril, ACE inhibitors are pro-drugs that
frequire activation by hydrolysis via hepatic enzymes.

(CQ.P\‘Q?AL.) Vab Al Lasas W& 5555 RCLT;, Dot S
LoPro_aNg (adivate h& Liver.) -

é.
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ACEIs adverse effects .

» Common side effects include:
Dry cough especially at night (ACE cough)
Skin rash

Hypotension
.U w 4« Hyperkalemia (Potassium levels must be monitored, and
& potassium supplememts or spironolactone. ..,

a2 _are contraindicated). L/
/Angioedemais a rare but potentially life-
threatening side effect (Because of the
risk of angidedema and first dose

7'\}\, a~syncope, ACEIs aresfirst administered in

the physician’s office with close supervision:

ACEIs inhibitors are fetotoxicrand should not
be used ln Dreqnant women.
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~cande r Valsartan. and irbesartan.

-y ARBs are extremely potent competit i
| : : petitive antagonists of the
“angiotensin type 1 (AT1).receptor. °

| ¥ Like'ACEIs, groduce.~vasodila’c_ion' and blacks aldosterone

~ . secretion, but have_ng effect on bradykinin,-

ANGIO I ENSIN RECEP 10OR
' ~ BLOCKERS
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$Vasocons;tlction - tVas.odlmion ,
§.Aldosterone secretion t mm:it‘h cell
1 Catecholamine release ¢9'.°F ()
§ Cell growth . ( }‘\:,.
§ BLOOD PRESSURE .-&,) ).,A\
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B. Angiotens;j
(ARBS) : nsin Receptor Blockers

Z s me gf‘a.ﬂy actlvg and_ require only once-a-day dosing..
' oo ACEqr f’:?a‘ty an.d mortality data> ARBs area substiﬁf‘e -
i inhibitors-in those patients who cannot tolerate the”
' \),_.-_:_\;d_a.—)

| S _
» ARBs have an adverse effect profile cimilar to that of ACE ~ \

inhibitors. HoweVver, cough and angioedema can occur but-
' are less common |
v- As with ACE inhibitors,

- preg nancy.’ |
‘ : x i

ARBs are contraindicated in \
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C. ReninInhibItor | ¢, Resin 2t ol o3 Jay

> A selective renin inhibitor, ahsm,:d thus, acts earlierin the |
* Aliskiren directly inhibits renin and, m than do ACE
' lotensin-aldos
inhibitors or ARBs.

: ARBs, ACE
» Itlowers blood ressure about as effectively as ARBS,
inhibitors, and tﬁiazides.

+ It can also pe combined with other antihypertensives; such
d

as diuretics, ACE inhibitors, ARBs; and calcium-channel
blockers. . » -
b erkalemia significantly mo

i re common in patients who
received bot Vi@tinm%n.
b Adverse effects:

A 'S and ARB
- _Lontraindicated durin b >

liskiren j
—Hd.Pregnancy ————<LIS

L
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