F Laglo2asts

%

CVS/HTN :¢guo9.0)l cuwl
Alaa Otrun a1, i spall slas)




V:C
Cardiovascular System
& o _ (4 ~140)
Hypertension
NA Ay - 193._3C0\*—e\10§0®‘(\g\ﬁ&0“ {i i Rymotw W\\kﬁd&j)

ADW

A Mg, RGE; B2 —= TCARP inkracelutar house Keeper™
Arg T : J Y] A
COMP < ND e S@ZE Ca -
:ng;&,.\m\lo‘l\ = N a+ S



* Hypertension is the most common cardiovascular disease. The
prevalence of hypertension increases with advancing age.

* About 50% of people between the ages of 60 and 69 years old have
hypertension

 Hypertension is the principal cause of:
- stroke
- coronary artery disease
-myocardial infarction
- sudden cardiac death
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grenal insufficiency

poor function of the Ridneys that may be due
to a reduction in blood-flow to the kidneys

caused by renal artery disease.
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< " * Both systolic and diastolic measurements contribute to

adlic  MusvoWC  mortality — morbidity.
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o\ wwve VoW e Systolic blood pressure tends to rise disproportionately greater

in the elderly dngj.ehto decreased compliance in blood vessels
associated with aging and atherosclerosis.

- gisolatedisystolichypertension (sometimes defined as systolic

BP >140 to 160 mm Hg with diastolic BP <90 mm Hg) is largely
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Flgure 28.2: Arterial blood pressure is controlled by the force of

contraction of the heart and the peripheral resistance (resistances
in parallel though various vascular beds). The fullness of the

circulation is controlled by the kidneys, which play a critical role
in essential hypertension.
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* Associated with rapidly progressive microvascular occlusive

disease in the kidney (with renal failure), brain (hypertensive

encephalopathy), congestive heart failure, and pulmonary

edema.
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MPU’ temsive Crises .

* Hospital management on an emergency basis for prompt

lowering of blood pressure.
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(The FiSk of CardiovascUlar disease) is increased markedly by:

Smoking
Diabetes

Elevated low-density lipoprotein DL
Genetic factor

Male gender

Obesity
Stressful life style
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Figure 19.2

Classification of blood pressure, based
on report of the seventh report of

the Joint National Committee on
Prevention, Detection, Evaluation,

and Treatment of High Blood Pressure
(JNC 7).
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Figure 19.3

Major factors influencing blood

pressure.



BP control

* The sympathetic nervous system is importantin the

control of blood pressure( Baroreceptors in the aortic arch and
carotid sinuses) to send fewer impulses to cardiovascular
centers in the spinal cord.

[a receptor mediated vasoconstrictor tone and 3 receptor-
mediated cardiac stimulation.

* A vasoconstrictor peptide, @adothélin) released by the

endothelium contributes to vasoconstrictor tone.

* Conversely , endothelium:derived nitric oxide provides
background active vasodilator tone.

* RAAS
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Response mediated by the sympathetic nervous system

Activation of
adrenoceptor Cardiac .
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Renin-angiotensin-aldosterone system

Sympathetic \
cthity
®
Na* >
K' -
Liver . o Tubular No* €1
reabsorption and K C-tr>
excretion, M0 retention
'
ANGiotenSioge (e ArQIersin | s— Argotensin 1]
. R
'@ '
Decrease in Renin 2%
rendl perfusion | & o o
. ‘

{uxtagiomerular o
apparatus) 8.3

-

f

Cepend

Setretion from
20 Orpan

.".’MY
wonal

...’lmmw
— 0500

« o o PRsiive Lrasspon

Water and salt
retention. Effective

reulating volume
increases. Perfusion

of the juxtaglomerular
apparatus Increases.,

P




Adrenoceptor agonists
‘0. clonidine)
Imidazoline receptor agonists
(e.0. moxonidine)
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Sympathetic ganglia

2 | Vascular smooth muscle |

ACE inhibitors 'drugs)
iotensin receptor blockers .
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Diuretics (@drugs) o ) .
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Adrenal cortex
ACE inhibitors o
Angiotensin receptors biockers}( A’ drugs)
Mineralocorticoid antagonists

Kidney tubules
Diuretics (‘D" drugs)
ACE inhibitors
Angio tensin} ‘A’ drugs
receptor blockers

Juxtaglomerular cells
B-blockers ('B’ drugs)
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Anti-hypertensive drugs w

A: Angiotensin-converting enzyme inhibitors (ACEIl) and
Angiotensin AT1 receptor antagonists (Sartans) P@B’S

B : B-adrenoceptor antagonists/ §Co , LRemin HNA ) NO, POE

C : Calcium channel antagonists

D : Diuretics. ¥ kovolemion A4

A8 0, blocker
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Figure 19.5

Treatment of hypertension in patients with concomitant diseases. Drug classes shown in blue boxes provide
improvement in outcome (for example diabetes or renal disease) independent of blood pressure. [Note: Angiotensin-
receptor blockers (ARBs) are an alternative to angiotensin-converting enzyme (ACE) inhibitors.] ACE = angiotensin-

converting enzyme; ARB = angiotensin receptor blocker.




e The ‘ABCD’ rule provides a useful basis for starting

drug treatment.

* A (and B) drugs inhibit the renin—angiotensin—aldosterone axis and
are effective

* 0Old people and people of Afro=Caribbean'ethnicity often have a low

plasma renin and in these patients a class C or D drug is

preferred.
e Use a low dose and, except in emergency situations, titrate

this upward gradually.
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 dngsdong sccion, 2  Addition of a second drug is often needed.

"\'t" 3 LGS PJ-IU.-..: ® . . . .
Nt 2 e It is better to use such combinations than to use very high doses of

= Enfres wdation single drugs: this seldom works and often causes adverse effects.
Ev%ﬂw%'\\"\ov\ . .
e Loss of control — if blood pressure control, having been

§, =T well established, is lost, there are several possibilities to be

Aﬂ*%%o
considered:
293 s sy e drug interaction — e.g. with non-steroidal antiinflammatory
s:{\\h.s\s )t ?ros\vna\ox\&l-f\j\ —s\L.S.N
sodpw Aoy o7 =4 drugs (NSAIDs)
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DRUGS USED TO TREAT HYPERTENSION

7

Lo yemaan S ACET & ARPS

WORIS: . heen T, L £ ARRL 2
ANGIOTENSIN-CONVERTING ENZYME INHIBITORS ACEX \ (R
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e differ in their duration of action.

® They are given once daily and produce godd 24-hour control.

© Patients with heart failure orfollowir)/{m rdial infarction - .
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ACE MOA

Angiotensinogen

l - Renin
Angiotensin |
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Angiotensin llxa\
Angiotensin receptor
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Figure 28.4: Generation of angiotensin II, and mode of action of
ACE inhibitors and of angiotensin receptor blockers.






* Possibility of first-dose hypotension.

* The dose is subsequently usually given in the morning and
increased gradually if necessary, while monitoring the blood-
pressure response

Mechanism of action

e 1. ACE catalyses the cleavage of a pair of amino acids from

short peptides, thereby ‘converting’ theinactive decapeptide

angiotensin | to the potent vasoconstrictor angiotensin Il

» 2.lt also inhibits the degredation of bradykinin which is
(a vasodilator peptide). & 3¢
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* Metabolic effects
@) ause a mild increase in plasma potassium which is usually
unimportant, ( significant in RF )
oguloie\ S\ i o Adyerse effects

’\6 B“O‘d&\(iv\'w\.
S\ ACEL ) ACE inhibitors are generally well tolerated. Adverse effects

include:

e First-dose hypotension.

_AG G il dey Cough
<Ly ARPS =ul sy )™ ry cough — this is the most frequent symptom (5—32\%)92
= asoos O )»ARB"?\‘E"!

i- ACET)) . . " :
cases) during chronic dosing ( due to bradykinin accumulation
Sy pOEMNEA L .
‘ e "Renal Faliure in Bilateral Renal artery stenosis. ( therefore
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How does ACEIS)contribute to REAGINFAlIUF®In some patients? -, (S wwscie WS e g i
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* Glomerular filtration in these patients is critically ‘ C}\S&&*\“‘\i‘
: : : Ve e =\ S e e
dependent on angiotensin-ll-mediated@fferent arteriolap it 0k 1 &2 Kdnge))

(Vasoconstriction, and when angiotensin Il synthesis is EI CC RTINS

inhibited, glomerular capillary pressure falls and

glomerular filtration ceases
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Pharmacokinetics o sk et

»active when administered oraIIQ/, but are highly polar and are
. . . N ASA s\ s\
eliminated in the @FAR. = 708 SR SEhstinsiialsT™
ephgu S Be s 7
> A number of these drugs{e.g. captopril, lisinopril) are active

» others (e.g. enalapril) are prodrugs and require

metabolic conversion to active metabolites (e.g. enalaprilat,
prendoprilat, ramiprilat)

» ACEl penetrate the central nervous system.

» Many ofthese agents have long half-lives permitting once daily
dosing; captopril is@nexception.




v’ Benficial combination with thiazides because :
- ACEls enhance thiazides efficacy ( since it blocks

RAS loop )
- Decrease thiazide- induced hypokalemlae—_\m tniocZide, LiurekCs
Arooate DwoTude .
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*¢* ACEls not prefered with potassium sparing diuretics
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due to hyperkalemia induction
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Zwarnmnise NSAIDs increase BP with ACEls as well as other  j&a<il. jwsz@w
. ko oo\ (7
Qo o NCIER %Q&QC@Y\SX\?\@S\GX\ RCET 3N, Wygoolgamiar 3=
P 2 VY wperitdania s

. J‘__§/°>\l\



Therapeutic Indications of ACEls

° Essential HTN’ +4- QL/I D.Nep\/\fopos\-\l\a /a\burvw/\ UieL -
* Left ventricular dysfaunction
* Post Ml
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ANGIOTENSIN RECEPTOR BLOCKERS “SARTANS”

(ARB’s

R by

v'losartan, candesartan, irbesartan, valsartan

v'Sartans are pharmacologically distinct from ACEI, but clinically

similar in hypotensive efficacy.
vllaek the common ACEI adverse effect of dry cough Fodfeisd—e\ss =

v’ Useful in HTN patients with complication as Heart Faluire or post MlI, and diabetic (
same as ACEls))

v'Binds with AT1|receptor in a stable complex




Nes\Ss VL g e
OW\OQ\O%QN\éw\ 27 7
s 2SN
NASO CoNSN T o)
_ O\V\\‘O\%ov\,(g\c IR

Mechanism of action
Most of the effects of angiotensin Il, including vasoconstriction

and aldosterone release, are mediated by the angiotensin

Il subtype 1 (AT1) receptor. ((blocked by sartans).

http://pharmacologycorner.com/mechanism-of-action-video-
animation-ace-inhibitors-angiotensin-ii-receptor-blockers-arbs-and-
the-renin-angiotensin-aldosterone-system/

Sartans are 10000 times more selective on AT1 receptors than
Angiotensin 2!!!

The pharmacology of sartans differs predictably from that of ACElI,
since they do not inhibit the degradation of bradykinin

This difference probably explains the lack of cough with sartans
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Figure 28.4: Generation of angiotensin lI, and mode of action of
ACE inhibitors and of angiotensin receptor blockers.



Pharmacokinetics

* Half-lives of most marketed ARB are long enough to permit once daily
dosing.

Drug interactions

No rational to combine ACEIls with Sartans.

Favourable Sartan combinations as in ACEls combination

Adverse effects

* Adverse effects on renal function in patients with bilateral renal

artery stenosis are similar to an ACEI.

* Hyperkalaemia and fetal renal toxicity. / @nmmmw 'n ()raamﬂ&gt :

* Angio-oedema is much less common than with ACEI




Aliskiren

\?, NOC 4988442411

Aliskiren
Tablets . .

« Direct renin inhibitor (DRI) on cckive e ——= ovgiotonenogen i m a.,";:.':'.'.,.sl i
* FDA approved in 2007

IERR il
 Aliskiren binds to the binding pocket of renin, essential for its activity. Binding to
this pocket prevents the conversion of angiotensinogen to angiotensin I.

* Aliskiren is also available as combination therapy withthydrochlorothiazide.

* Side effects include : hyperkalemia, angioedema
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