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Hypertension










It is a sustained elevation of systemic arterial blood pressure
It is defined as systolic blood pressure more than or equals 140 mm Hg

or diastolic blood pressure more than or equals 90 mm Hg
Hypertension results from increased peripheral vascular arteriolar

smooth muscle tone, which leads to increased arteriolar resistance and
reduced capacitance of the venous System

chronic hypertension can lead to heart disease and stroke, the top two
causes of death in the world.

Hypertension is also an important risk factor in the development of
chronic kidney disease and heart failure

 

- التشخيص ما بصير بقياس ضغط الدم 3رة واحدة، عادة بنقاس مرت# أو 
أكثر عشان نتأكد، Rنه ممكن يكون ارتفع الضغط بشكل طبيعي لسبب ما

- عادة أكثر من مرت# بنفس الزيارة للطبيب وزيارت# أو أكثر



- Vasoconstriction  in the arteriolar smooth muscle 
will cause increasing in arteriolar resistance and 
venous resistance

 hreart بيؤثر على أعضاء الجسم، زي القلب فممكن يعمل Hypertension ال -
disease، ممكن يؤدي لحدوث ischemic heart disease، ممكن يؤدي 

لحدوث H heart faliureنه بزيد ال load على ال hard، ممكن يؤدي لحدوث 
stroke in the brain وتؤدي للموت

- الهدف اRساسي تبعها انها تحمي اNريض من ال cardiovascular events الي 
ممكن تصير وانها تقلل ال morbidity and mortality الي ممكن تصير للمريض



م+ بلعب دور بال arterial blood presure؟

1. 2.
م) بحددها؟

Smooth muscleال

م' بحدده؟

كل ما زاد، كل ما هيزيد ال 
blood pressure

كل ما زاد، كل ما هيزيد ال 
blood pressure

كل ما زاد، كل ما هيزيد 
blood pressure ال

 anti-hypertensive إذاً احنا >ا نعطي دواء ك
هيكون هدفه واحد من هدول الي بأثروا



Classification of blood pressure



- عندي two mechanisms 6رتفاع ضغط الدم في الجسم، وهدول 
anti-hypertensive هيكونوا الهدف تبع كثير من أدوية ال

 two الجسم عنده decrese in blood pressure ا يصيرM -
mechanisms عشان يتعامل مع اMوضوع:

- sympathetic activity
- Renal blood flow



RAAS

وبنحس هاد الشي عن 
Baroreceptors طريق

هيزود الي بأثروا عليه فبزيد هو

vasoconstruction هيعمل
,arteries and veins

هيحفز خروج



Baroreceptors and the sympathetic
nervous system








Baroreflexes act by changing the activity of the sympathetic and
parasympathetic nervous system.

They are responsible for the rapid, moment-to-moment regulation of
blood pressure. A fall in blood pressure causes pressure-sensitive
neurons (baroreceptors in the aortic arch and carotid sinuses) to send
fewer impulses to cardiovascular centers in the spinal cord.

This prompts a reflex response of increased sympathetic and decreased
parasympathetic output to the heart and vasculature, resulting in
vasoconstriction and increased cardiac output.

These changes result in a compensatory rise in blood pressure

blood pressure بيحسوا بأدق التغيرات في ال



Renin–angiotensin–aldosterone system






The kidney provides long-term control of blood pressure by altering the
blood volume. Baroreceptors in the kidney respond to reduced arterial
pressure (and to sympathetic stimulation of β1-adrenoceptors) by
releasing the enzyme renin

Low-sodium intake and greater sodium loss also increase renin release.
Renin converts angiotensinogen to angiotensin I, which is converted in

turn to angiotensin II, in the presence of angiotensin converting enzyme
(ACE).

 

(RAAS)

 بعلتب RCE لاو ACE inhibitors لا ةيودأ يق(نه كيه ناشع -
anti-hypertensive لا يف مهم رود



potent Vasoconstrictor

adrenal gland من ال

هيشتغل ع منطقة بال nephron اسمها 
collecting tubules وبعمل:

له تأثير سيء في حالة ال 
heart faliure









Angiotensin II is a potent circulating vasoconstrictor,
constricting both arterioles and veins, resulting in an
increase in blood pressure.

Angiotensin II exerts a preferential vasoconstrictor
action on the efferent arterioles of the renal glomerulus,
increasing glomerular filtration.

Furthermore, angiotensin II stimulates aldosterone
secretion, leading to increased renal sodium reabsorption
and increased blood volume, which contribute to a
further increase in blood pressure. These effects of
angiotensin II are mediated by stimulation of angiotensin
II type 1 (AT1) receptors

Prostaglandin
 afferent في ال vasodilation بعمل

glomerulus filtration rate (GFR) وا6ثن3 مع بعض بعملوا زيادة في ال -



Diuretics
مدرات البول

antihypertensive drugs أول قروب هنحكي عنه من ال

heart faliure ا:ساسي في ال diuretics ال

ال diuretics ا:ساسي ك anti-hypertensive هما:
هيسحب معه مي أكثر

blood volume لا انللق نوكنب كيه -



Thiazide diuretics








hydrochlorothiazide and chlorthalidone, lower
blood pressure initially by increasing sodium
and water excretion.

This causes a decrease in extracellular volume,
resulting in a decrease in cardiac output and
renal blood flow .

With long-term treatment, plasma volume
approaches a normal value, but a hypotensive
effect persists that is related to a decrease in
peripheral resistance.

Thiazide diuretics are not effective in patients
with inadequate kidney function (estimated
glomerular filtration rate less than 30 mL/min/
m2)..

 

بعد 4-3 4سابيع شغلهم بصير أساسي عن طريق...

 anti-hypertensive medication من كل ال full effect احنا بنحصل على  ال
بعد فترة من الزمن، مش يوم وF ثEثة، أقل شي بدنا من 3 ل 4 أسابيع

ال thiazide عشان يشتغل Fزم يصيرله secretion in the tubule، فلو ما 
صارله secretion في ال tubule بشكل جيد وتركيز جيد، مش هيشتغل منيح

ال normal بكون أكثر من 90



Actions
 

 

 

 

 

Increased excretion of Na+ and Cl−

 

Loss of K+

 

Loss of Mg2+

 

Decreased urinary calcium excretion :

Thiazide and thiazidelike diuretics

 

 

هيطلع معهم

هيطلع معهم

فهيزود من الكالسيوم في الدم



Adverse effects
 

 

 

 

 

 

 

Potassium depletion: the most frequent problem with the thiazide diuretics, and it can
predispose patients who are taking digoxin to ventricular arrhythmias

 

Hyponatremia: Hyponatremia may develop due to elevation of ADH as a result of
hypovolemia, as well as diminished diluting capacity of the kidney and increased thirst

Limiting water intake and lowering the diuretic dose can prevent hyponatremia

Hyperuricemia: Thiazides increase serum uric acid by decreasing the amount of acid
excreted by the organic acid secretory system

Volume depletion

Hypercalcemia

Hyperglycemia: lead to glucose intolerance, possibly due to impaired release of insulin and
tissue uptake of glucose.

 

اذا ا6ريض كان عنده hypokalemia وبياخد digoxin، ال hypokalemia بتحفز ال 
ventricular arryhmias وممكن تعرضهم ل toxicity of digoxin

مقوي لعضلة القلب

hyperkalemia بيعمل digoxin ال

نقص  منسوب الصوديوم

وذلك من خEل شغله على ال potassium receptors، ا<وجودة في ال 
release of insulin الي بتلعب دور أساسي في ال pancreatic cells

Anti-diuretic hormone

FUROSEMIDE

 hyonatremia وبعملوا
أكثر بكثير من ال 





Loop diuretics












The loop diuretics (furosemide, torsemide, bumetanide, and ethacrynic
acid) act promptly by

blocking sodium and chloride reabsorption in the kidneys, even in
patients with poor renal function or those who have not responded to
thiazide diuretics.

Loop diuretics cause decreased renal vascular resistance and increased
renal blood flow.

Like thiazides, they can cause hypokalemia.
However, unlike thiazides, loop diuretics increase the calcium content of

urine, whereas thiazide diuretics decrease it.
These agents are rarely used alone to treat hypertension, but they are

commonly used to manage symptoms of heart failure and edema.

anti-hypertensive ما بنسخدمهم ك

ممنوع تستخدمه

renal impairment وا9رضى الي عندهم chronic renal disease ممكن تستخدمه للمرضى الي عندهم



Potassium-sparing diuretics










Amiloride and triamterene are inhibitors of epithelial sodium transport at
the late distal and collecting ducts.

spironolactone and eplerenone are aldosterone receptor antagonists.
All of these agents reduce potassium loss in the urine. ‘
Aldosterone antagonists have the additional benefit of diminishing the

cardiac remodeling that occurs in heart failure
Potassium-sparing diuretics are sometimes used in combination with

loop diuretics and thiazides to reduce the amount of potassium loss
induced by these diuretics.

من اسمهم هيحتفظوا بال potassium يزودوه في الجسم
هيزود من الصوديوم في ال urin وبا<قابل 
potassium in the blood راح يزودوا ال

heart faliure في ال sodium water retenstion انه يعمل aldesterone بالتالي هيمنعوا ال

ال transporters الي بشتغلوا عليها بتكون linked،  يعني هو بده يعمل 
inhibition excretion of potassium in the urin، بنفس الوقت هاد ال 

transport هيكون راكب عليه صوديوم وبوتاسيوم، يعني هيكون بينقل صوديوم 
وبوتاسيوم 









 

Sodium entry in these segments occur through aldosterone sensitive
sodium channels
The reabsorption of cationic sodium without an anion creates a lumen
negative electrical gradient that then favors the secretion of potassium
and hydrogen ions.
Thus inhibition of sodium reabsorption at this site can lead to
hyperkalemia and metabolic acidosis
Amiloride and triametrene are cations that directly block sodium
channels but don’t affect mineralocorticoid receptor.





 

 

 

Spironolactone and eplerenone competitively inhibit the
mineralocorticoid receptor
 
Eplerenone is better tolerated than spironolactone , as it has lower
incidence of endocrine side effects (gynecomastia, menstrual
abnormalities, impotence)
 
Spironolactone has non selective binding to estrogen and progesterone
receptors.



β-Adrenoceptor–Blocking Agents



β-Adrenoceptor–Blocking Agents







The primary therapeutic benefits of β-blockers are seen in hypertensive
patients with concomitant heart disease, such as supraventricular
tachyarrhythmia (for example, atrial fibrillation), previous myocardial
infarction, stable ischemic heart disease, and chronic heart failure.
 

Conditions that discourage the use of β-blockers include reversible
bronchospastic disease such as asthma, second- and third-degree heart
block, and severe peripheral vascular disease

ال thiazide diuretics عبارة عن ال first line، أول خط من الع0جات نتسخدمها في مرضى 
الضغط، لقدام هنشوف ضغط وسكر ضغط و مشكلة بالكلية ....

هل ال betablockers تعتبر first line؟
V، ال betalblockers ما بيستخدموا Uريض عنده ضغط لحال
متى ال betablockers تعتبر effective antihypertensive؟

Uا مريض الضغط يكون عنده مشاكل في القلب أيضاً



- هنبعد عن ال non selective betablockers مثل  Propapabonol الي 
بشتغل ع ال beta one and beta two، ليش؟

 broncho هعمل beta two ا اسكر ال= ،beta two عشان قصة ال
constriction

 ،conduction لا يف لكاشم ،heart block لكاشم مهدنع يلا ىضر=ا -
؟اهنم ةركسم قطانم
rhythm of the heart لا مهيلع ركساو beta blockers مهيطعأ



وفي مرضى بكون عندهم مشاكل بأطرافهم زي مث2ً ال leg بكون عنده مشكلة في ال 
venous capacitance، بال blood circulation، بكون عندهم resistance، طب لو 

انا رحت اعطيتهم betablockers، خاصة ال non selective betablockers هاد 
vasoconstriction هيزود ال

- ال beta two receptors موجودين في ال R ،blood vesselsا انا اسكرهم هيك انا 
vasoconstriction بعمل

ال selective زي ال beta one ضررهم أقل بالذات لو استخدهم بجرعات بسيطة
يعني لو مريض عنده heart faliure و phrepheral vascular resistance، هل 

ممنوع استخدمله selective beta blockers for beta one؟
c عادي بستخمدله بالذات لو بجرعات بسيطة



Adverse effects






 

 

 

 

 

Non cardioselective β-blockers may disturb lipid metabolism, decreasing
high-density lipoprotein cholesterol and increasing triglycerides.

Hyperkalemia ( minor elevation of less than 0.5 meq/L)

Lipophilic beta blockers ( propranolol and metoprolol) >>> CNS effects

Drug withdrawal

Abrupt withdrawal may induce severe hypertension, angina,

myocardial infarction, and even sudden death in patients with ischemic heart
disease.

Therefore, these drugs must be tapered over a few weeks in patients with

hypertension and ischemic heart disease.

heart rate هيقلل ال

 heart rate بسبب تقليل ال
contractility وال

 non selective مشكلة خاصة في ال
males عند ال beta  blockers

 beta two وكل هاد بسبب ال
 non نها> ،beta three وال
selective، فهتشتغل عليهم

HDL

ممنوع نوقف ال beta blockers مرة وحدة، Iزم بالتدريج



؟شيل -
 ،beta adrenergic receptors لا ىلع antagonist ك لمعب ءاود كدنع تنا هن%
 لا ددع دوزيه مسجلا نم لعف دركف ،beta receptors لا تركس تنا يلاتلابف

receptors، ةيمك كدنع نوكيه ةدحو ةرم ءاودلا تبحس ولف receptors ثمف ةريثكQ ً
 adrenalin or nor-adrenalin لا يجيهف sympathetic activation ريصيه
 لا يف ةدايز لغشلا يف ةدايزل يدأيهف ،ناه يلا beta receptors لا ىلع اولغتشي

heart rate لاو contractility ل يدؤي نكمم داهو sever hypertensive





يعتبر الخيار الذهبي /ريض hypertension وعنده أمراض أخرى

Angiotensin receiptor blockers

or Ischemic heart disease



AT1 تبعه ال receptor بشتغل على ال

side effects يعتبر اشي لطيف ومفيد، ولكن اله Bradykinin اه صحيح، انه زيادة ال



عن طريق تقليل ال protein urea، يعني بقللوا من ال excretion of the protein ( خروج البروت# عن 
طريق ال glomerulus)، أول ما يبدا ال albumin أو ال protein يطلع في ال urin معناها عنا مشكلة

في الجلطات



سببها ال increasing level of بنسبة %10 من الناس
 Bradykinin in the lung

(pulmonary tree)

بتروح بعد ما الواحد يعمل discontinuation لل 
drug، ممكن تروح خ?ل أول أيام وممكن بعد أسابيع

أهم اشي ما تعلى أكثر من هيك Lنه هيدللي على مشاكل





الدواء الوحيد

inhibition or induction كثير بتأثر على هذه ا8نزيمات، ممكن تعملهم drug 8نه عنا



calcium channel broke blockers ممكن استخدمله البديل وهو ال

chemicaly مقسمة

أكثرهم عنده negative inotropic effect، أكثرهم بقلل ال 
contractility

 heart عشان هيك بنحاول نتفادى استخدامه في مرضى ال -
failure



nondihydro مقارنة مع ال





negative inotdopic effect اله





blood vessels موجودة في ال

عشان هيك بنقول للمريض خد 
الحبة عند النوم عشان ما يتعرض 
لهادي الشغGت، وبنبدا بجرعات 

صغيرة وشوي شوي نعلي

(resistance hypertension)



يعتبر first line hypertensive medication، للناس الي 
heart faliure and hypertension عندها



Not a first line

Short half life تقريباً كل 8 ساعات أو كل 6 ساعات



potent vasodilator الي بعتبر nitric oxide عن طريق زيادة ال

قليل ما يتم استخدامها



ischemic heart disease الي معروف انه cardiac خاصة في ا.رضى ال



preeclampsia خاصة في حا$ت ال





Antiarrhythmic part 1



Atrial arrhythmia

More common
SA  node أسرع من ال signals بتبدا تطلع SA nodes من أماكن أخرى في ال ectopic signals سببها ال
Contraction in the atrium can reach 300 contraction



 AV node  لا هطقلي ردقب يلا ،ventricle للو AV node لل لصت signals لا لك بعص -
 لا نم ريثكب ىلعأ نوكب atrial contraction لا نوكب كيه ناشع ،ventricle لل هلخدب

ventricular contraction، وضرب ربصيه نكلو increase in HR، لا نوكيهو ventricular 
response يلاع

 لمعي ردقيب ام atrium لا هنM اذهو ،ischemic stroke لل يدؤي وأ ،death لل يدؤي نكمم -
contraction لا عيمجتل يدؤبف ،حيحصلا لكشلاب blood لا يف atria، ع حورب مدلا لك شم 

 لل حورت اهنا ناكم رهشأ ،ناكم يY حورتو thrombosis لمعي نكمم اذهو ،ventricle لا
brain

- Atrial arrhythmia:



Supraventricular tachycardias



Ventricular tachycardia
Tachycardia من أخطر أنواع ال

تتحول ل 



Antiarrhythmic drugs
 

 

 

Many of the antiarrhythmic agents are known to have dangerous proarrhythmic actions—that is, to
cause arrhythmias

Inhibition of K+ channels widens the action potential and can, thus, prolong the QT interval. If
prolongation is excessive, these drugs increase the risk of developing life threatening ventricular
tachyarrhythmias (torsades de pointes).

Causes:: drug induced, ischemia and hypokalemia) and genetic abnormalities may contribute.

 

 action potential لا ةرتف دوزأ ,slowing of conduction اولمعي نكمم -
ىرخA ةيلخ نم اهلاقتنا ةعرس نم للقأ يلاتلاب



 inhibition of potassium الي بتعمل ،anti-arrhythmic medications خاصة ال
 refractory وهتطول فترة ال ،action potential فهادي راح تطولي فترة ال ،channels

 abnormal beat and فهيصير في ،repolarization وراح تطول الفترة تبعت ال ،period
electrical impulse, renentry

 dangerous دوية هي انهم ممكن يعملواHلهذه ا side effect واحدة من أهم ال -
proarrhythmic actions

 torsade de وهو ال tachyarrythmia وهتعطي فرصة انه يتكون نوع من أنواع ال
 pointed

drug induced وعادة سببها ال
اUريض ممكن يكون عنده prolongation لل QT interval ولكن يكون asymptomatic، ولكن ال 

symptomatic بتكون torsades decpoimts





Anti-arrythmic classification
4 classes مهميسقت مت

abnormal rythim الي عندها tissues الي بكون في ال firing فأنا هيك بعمل تثبيط لل

Beta one AV node بكمية محترمة، وموجود كمان في ال SA node موجود في ال

refractory period وهيك بطول ال



Class I
 

 

 

 

 

Mechanism of action :: blocking voltage-sensitive Na+ channels.

They bind more rapidly to open or inactivated Na+ channels than to channels
that are fully repolarized.

Therefore, these drugs show a greater degree of blockade in tissues that are
frequently depolarizing.

Use dependence (or state dependence):

It enables these drugs to block cells that are discharging at an abnormally
high frequency, without interfering with the normal beating of the heart.

proarrhythmic
effects!!!!!!!!

repolarization لا ةلحرم يف يلا channels مويدوصلا يف لقأ اهطابترا سب

هان بكون تأثيرها أعلى

normal beating of the heart هيكون تأثير ضعيف جداً على ال

اMشكلة اMرتبطة في class 1 drugs وخلت 
ال clinical practice الهم قليل، هو:

torsade de points الي ممكن تؤدي لل ،prolongation to QT interval وبتعمل
ischemia أو في ال left ventricular dysfunction وال heart faliure م في الQوبزيد هذا الك



A

B

C



Class I
Class IA Moderate Na channel blocker

Prolong action potential and refractory period
Slows conduction velocity

Class IB Weak Na channel blocker
shorten phase 3 repolarization and decrease
the duration of the action potential

Class IC Powerful and strong fast Na channel blockers
Depress phase 0 depolarization
Has limited effect on repolarization and
refractory period
more potent antiarrhythmics.

 potent Na channel يعني في منهم ،Na channels على ال action تختلف من ناحية ال
blocker وفي منهم long Na channel blocker وفي منهم weak، وفي بينهم 

intermediate ب= ا?ثن=، في منهم بعمل prolongation of action potential وفي بعمل 
shortening، في منهم ما بأثر على ال refractory period وفي بيأثر بإنه بيزيدها وفي 

بقللها

 ،mechanism of action تبعتهم، وال efficacy فالتقسيمة كانت بناءً على ال
depolarization وال repolarization وال refractory period وتأثيرهم على ال

Intermediate

sodium channel على limited effect اله

The strongest

(Slowing the rapid upstroke during phase)
فهيعمل P slowingنتقال ال action potential من خلية لخلية

 phase الي هي مسؤولة عن K channels لل block بعمل
refractory period في ال increase 4 بالتالي هيصير في



Class IA antiarrhythmic drugs: Quinidine, procainamide, and
disopyramide




 

 

 

 

 

 

Because of their concomitant class III activity, they can precipitate arrhythmias that can progress
to ventricular fibrillation.

Mechanism of action:

Slowing the rapid upstroke during phase 0

It slows conduction velocity and increases refractoriness

Quinidine also has mild α-adrenergic blocking and anticholinergic actions.

Neither procainamide nor disopyramide has α-blocking activity

less anticholinergic activity with procainamide and more with disopyramide

Disopyramide produces a greater negative inotropic effect, and unlike the other drugs, it causes
peripheral vasoconstriction

 ،blocking of potassium channels السلبي فيهم انه فيهم خصائص انهم يعملوا
prolongation repolarization فتعمل ،Na channels فهما مش مقتصرين على ال

proarrhythmia

or torsade de point (death وممكن تؤدي مباشرة لل)

اJريض ممكن يعاني من dry mouth، ممكن يعاني من 
CNS effects وأكيد في urinary retension من ،constipation

 left رضى الي عندهمJزم ابعد عنه في اTف
ventricular dysfunction، herat failure





 
 

 


 







Therapeutic uses:
They are used in the treatment of a wide variety of arrhythmias, including atrial, AV junctional, and
ventricular tachyarrhythmias

Adverse effects:
Enhanced proarrhythmic effects and ability to worsen heart failure symptoms,

Class IA drugs should not be used in patients with atherosclerotic heart disease or systolic heart
failure

Large doses of quinidine may induce the symptoms of cinchonism (for example, blurred vision,
tinnitus, headache, disorientation, and psychosis)

Intravenous administration of procainamide may cause hypotension.

Disopyramide has the most anticholinergic adverse effects of the class IA drugs (for example, dry
mouth, urinary retention, blurred vision, and constipation)

ف>زم تبعد عنهم في مرضى ال heart faliure, ischemic heart disease, atherosclerosis، أو عامل قسطرة



Class IB antiarrhythmic drugs: Lidocaine and
mexiletine






 

 

 

They are useful in treating ventricular arrhythmias

They have little effect on atrial or AV junction arrhythmias

Neither drug contributes to negative inotropy

Mechanism of action:

In addition to Na+ channel blockade, lidocaine and mexiletine
shorten phase 3 repolarization and decrease the duration of
the action potential

Adverse effects:

 



Adverse effects
 

 

 

Lidocaine has a fairly wide therapeutic index.

Central nervous system (CNS) effects include nystagmus (early indicator of
toxicity), drowsiness, slurred speech, paresthesia, agitation, confusion, and
convulsions, which often limit the duration of continuous infusions.

Mexiletine has a narrow therapeutic. Nausea, vomiting, and dyspepsia are the
most common adverse effects.

لكن الجرعات العالية منه تسبب Uncontrolled and repetitive 
movment of the eye

clinical practice as antiarrythmic drug is very rare استخدامه في ال



Class IC antiarrhythmic drugs: Flecainide and propafenone
 

 

 

 








These drugs slowly dissociate from resting Na+ channels and show prominent effects even at normal
heart rates.

Due to their negative inotropic and proarrhythmic effects!!!!!!

The use of these agents is avoided in patients with structural heart disease (left ventricular hypertrophy,
heart failure, atherosclerotic heart disease).

Mechanism of action::
They suppress phase 0 upstroke in Purkinje and myocardial fibers

Flecainide also blocks K+ channels, leading to increased duration of the action potential.

Propafenone, like flecainide, slows conduction in all cardiac tissues but does not block K+ channels.

propafenone possesses weak β-blocking properties.

 they will slowely يعني ،slow pharmacokinetics بتميزوا بال
 bind to Na channels and they will slowely deassociate

from resting Na channel

abnormal heart rhythim وهاد عكس الباقي>، الي بكون تأثيرهم في حالة ال normal heart rate هاد يؤدي على انهم بقدروا يشتغلوا على ال
normal heart rate راح يبطء ال class 1C أما ال -

they will cause arrythmia يعني

dysfunction





Therapeutic uses
 

 

 

Flecainide is useful in the maintenance of sinus rhythm in atrial flutter or fibrillation in patients
without structural heart disease and in treating refractory ventricular arrhythmias.

Use of propafenone is restricted mostly to atrial arrhythmias: rhythm control of atrial fibrillation or
flutter and paroxysmal supraventricular tachycardia prophylaxis in patients with AV reentrant
tachycardias

بس في ال clinical practice ما بنستخدمه عشان هيك

ممكن بنستخدمه في



Adverse effects
 

 

 

Flecainide is generally well tolerated, with blurred vision, dizziness, and nausea occurring most
frequently.

Propafenone has a similar side effect profile, but may cause bronchospasm and should be avoided
in patients with asthma. broncho constriction بيعمل



Class IA Moderate Na channel blocker
Prolong action potential and refractory period
Slows conduction velocity

Class IB Weak Na channel blocker
shorten phase 3 repolarization and decrease
the duration of the action potential

Class IC Powerful and strong fast Na channel blockers
Depress phase 0 depolarization
Has limited effect on repolarization and
refractory period
more potent antiarrhythmics.



Anti-arryhthmic part 2
YASMINE Z AL SHORAFA



Class II Antiarrhythmic Drugs

β-blockers.

They are also used for atrial flutter and fibrillation
AV nodal reentrant tachycardia.
Prevent life-threatening ventricular arrhythmias following a
myocardial infarction.

 ،beta one احنا قصدنا عن
selctive beta blocker يعني

 لاً ;ثم ،رثكأ side effect اهلا هنnon selective beta blocker، 2 لا نع دعبنب -
Propranolo هنا لضفي to be avoided to people who have asthma2هن 

bronchospasm اولمعب نكمم

Short and rapid acting beta blocker
عادة بنعطيه IV، مث;ً خ;ل surgery معينة، 

فصار فيها arrythmi أو في حاKت ال 
antiarrythmic medication ك emergency

من أشهر ال beta blocker الي 
بتم استخدامها ك 

antiarrythmic medication

Bisoprolol برضو مشهور

أشهر أنواع ال atrial arhythmia الي 
بستخدم ال beta blocker عشانها

ventricular arrythmia لحدوث prevent عشان يعمل

هلقيت من أسباب موت ا^رضى الي بصير 
معهم mycordial infarction هو انهم 
بفوتوا ب ventricular arrythmia ثن 

death ثم ventricular fibrilation



Class II Antiarrhythmic Drugs
 
 

 

 

 

 
 

Mechanism of action :
1- Diminish phase 4 depolarization

2-Depress automaticity,

3-Prolong AV conduction

4-Decrease heart rate and contractility

Common adverse effects:
include bradycardia, hypotension, and fatigue

They will block beta one blocker so they will suppress the action potential

زودنا الفترة



Class III Antiarrhythmic Drugs








Class III agents block K+ channels and, thus, diminish the
outward K+ current during repolarization of cardiac cells.

These agents prolong the duration of the action potential
without altering phase 0 of depolarization or the resting
membrane potential

They prolong the effective refractory period, increasing
refractoriness.

All class III drugs have the potential to induce arrhythmias.> All class Ill drugs have the potential to induce arrhythmias.

IV or oral أشهر واحد وموجود

orlay موجود في الصيدليات



Amiodarone






 
 

 

 

Amiodarone contains iodine and is related structurally to thyroxine.

Its dominant effect is prolongation of the action potential duration and the refractory period by
blocking K+ channels

It has complex effects, showing class I, II, III, and IV actions, as well as α-blocking activity.

Therapeutic uses
Amiodarone is effective in the treatment of severe refractory supraventricular and ventricular
tachyarrhythmias.

Amiodarone has been a mainstay of therapy for the rhythm management of atrial fibrillation or
flutter.

Despite its adverse effect profile, amiodarone is thought to be the least proarrhythmic of the class I
and III antiarrhythmic drugs.

King of the group, very effective, used in emergency
Iodine groups

class 2 عادة بستخدملهم



 

 

 

 

 

 

 

The drug is unusual in having a prolonged half-life of several weeks (25-100 days), and it distributes
extensively in tissues.

 

Full clinical effects may not be achieved until months after initiation of treatment, unless loading doses
are employed.

 

Adverse effects::

pulmonary fibrosis, neuropathy, hepatotoxicity, corneal deposits,

optic neuritis, blue-gray skin discoloration, and hypo- or hyperthyroidism

 

Numerous DDIs ::: since it is metabolized by CYP3A4 and

serves as an inhibitor of CYP1A2, CYP2C9, CYP2D6, and P glycoprotein

tissues في ال Accumulation بالتالي بصيرله
بالتالي أي مريض بصير معاه side effect منه، ما نتوقع انها تروح بسرعة أول ما نوقفه

قرنية

 unilateral or bilateral fission ممكن يؤدي ل
blindness ما تؤدي لحدوث rarley لكن ،loss

reversible بعد استخدام طويل، عادة

face خاصة في منطقة ال

Drug drug interaction
بأثر ع كثير أدوية وأدوية كثير بتأثر عليه

 efflux عبارة عن بروت% بعمل
drugs out of the cells لل





Dronedarone










It has a shorter half-life than amiodarone.

It does not have the iodine moieties that are responsible for thyroid dysfunction associated with
amiodarone.

Dronedarone has a better adverse effect profile than does amiodarone but may still cause liver
failure.

It is used to maintain sinus rhythm in atrial fibrillation or flutter, but it is less effective than
amiodarone.

 

The drug is contraindicated in those with symptomatic heart failure or permanent atrial fibrillation
due to an increased risk of death

 

structure of amiodarone مشتق من ال

risk of death نه الدراسات وجدت ان هاستخدامه لهدول الناس بزيد ال;



Sotalol




 





Nonselective β-blocker activity

Sotalol blocks a rapid outward K+ current. This blockade prolongs both repolarization and duration
of the action potential, thus lengthening the effective refractory period

Therapeutic use : Sotalol is used for maintenance of sinus rhythm in patients with atrial fibrillation,
atrial flutter, or refractory paroxysmal supraventricular tachycardia and in the treatment of
ventricular arrhythmias

 

It has a low rate of adverse effects when compared to other antiarrhythmic agents

To reduce the risk of proarrhythmic effects, sotalol should be initiated in the hospital to monitor QT
interval.



 
 

 

 

 
 

 

 

Dofetilide
It can be used as a first-line antiarrhythmic agent in patients with persistent atrial fibrillation and
heart failure or in those with coronary artery disease.

Because of the risk of proarrhythmia, dofetilide initiation is limited to the inpatient setting.

The half-life of this oral drug is 10 hours.

 

Ibutilide
Ibutilide is a K+ channel blocker that also activates the slow inward Na+ current (mixed class III and
IA actions).

Ibutilide is the drug of choice for chemical conversion of atrial flutter.

It is not used orally. Initiation is also limited to the inpatient setting due to the risk of arrhythmia.

Orally



Class IV Antiarrhythmic Drugs
 

 

 

 

 

 

Nondihydropyridine Ca2+ channel blockers verapamil and diltiazem

 

Both drugs show greater action on the heart than on vascular smooth muscle, but more so with verapamil

 

In the heart, verapamil and diltiazem bind only to open depolarized voltage-sensitive channels, thus decreasing
the inward current

 

They slow conduction in tissues that are dependent on Ca2+ currents, such as the AV and SA nodes

 

These agents are more effective against atrial than against ventricular arrhythmias, in treating reentrant
supraventricular tachycardia

Common adverse effects include bradycardia, hypotension, and peripheral edema

plateau phase يعني برتبطوا وقت ال

خاصة في

constipation بعمل



Other Antiarrhythmic Drugs
 
 

 

 

 

Digoxin
Prolonging the effective refractory period and diminishing conduction velocity in the AV node, while
shortening the refractory period in atrial and ventricular myocardial cells

Digoxin is used to control ventricular response rate in atrial fibrillation and flutter

At toxic concentrations, digoxin causes ectopic ventricular beats that may result in VT and
fibrillation.

Note: Serum trough concentrations of 1.0 to 2.0 ng/mL are desirable for atrial fibrillation or flutter

 

 

Na k ATpase pump inhibitor

IV

Narrow therapeutic index

مهم نعمل adjusment لل dose في مرضى ال kidney، .نه مرضى ال renal impairment بتزيد 
digoxin أكثر لل accumolation بصير ،digoxin عندهم جرعات ال

Trough concentration : هو أقل concentration ممكن يصله اي دواء بالدم

toxicity لو زاد عن هيك ممكن نفوت ب

Ventricular arrhythmia



Adenosine








 

 

Adenosine is a naturally occurring nucleoside, but at high doses, the drug decreases conduction
velocity, prolongs the refractory period, and decreases automaticity in the AV node.

Intravenous adenosine is the drug of choice for converting acute supraventricular tachycardias.

It has low toxicity but causes flushing, chest pain, and hypotension.

 Adenosine has an extremely short duration of action (approximately 10 to 15 seconds) due to
rapid

uptake by erythrocytes and endothelial cells.
.نه بصيرله تكسير سريع 



Magnesium sulfate
 

 

 

 

 

Magnesium is necessary for the transport of Na+, Ca2+, and K+ across cell membranes.

It slows the rate of SA node impulse formation and prolongs conduction time along the myocardial
tissue.

Intravenous magnesium sulfate is the salt used to treat arrhythmias, as oral magnesium is not
effective in the setting of arrhythmia.

Most notably, magnesium is the drug of choice for treating the potentially fatal arrhythmia torsades
de pointes and digoxin-induced arrhythmias.



Ranolazine
 

 

 

 

 

Ranolazine is an antianginal drug with antiarrhythmic properties similar to amiodarone

Its main effect is to shorten repolarization and decrease the action potential duration similar to
mexiletine.

It is used to treat refractory atrial and ventricular arrhythmias, often in combination with other
antiarrhythmic drugs.

dizziness and constipation as the most common adverse effects



Drugs for Heart Failure
YASMINE AL SHORAFA



Heart failure (HF)










 

It is a complex, progressive disorder in which the heart is unable to pump sufficient
blood to meet the needs of the body.

Its cardinal symptoms are dyspnea, fatigue, and fluid retention.

HF is due to an impaired ability of the heart to adequately fill with and/or eject blood.

It is often accompanied by abnormal increases in blood volume and interstitial fluid.

Underlying causes of HF include, but are not limited to, atherosclerotic heart disease,

hypertensive heart disease, valvular heart disease, and congenital heart disease.

لNسف ا/رض هاد بتطور من مرحلة Fخرى، وكل ما مر الوقت كل ما زادت الحالة سوء،خصوصاً لو ا/ريض مش ملتزم بع#جه

 ،pulmonary congestion ممكن يكون بسبب ال
بسبب انه الدم ما بنضخ بشكل جيد للجسم بالتالي 

بصير تجمع للدم وتجمع لل fluids في ال lung، في 
هذه الحالة ا/ريض بحتاج مدرارت بول ع أساس تطلع 

ال fluids الزيادة من جسم ا/ريض
edema وعنده kرجليه منفخ

بصيرلهم ترشيح

،HF ل يدؤي نكمم يلاتلاب ischmeic heart disease لاً -ثم ،ريثك هبابسأ
HF هدنع ريصي نكممف myocardial infarction هاعم راص ضيرم



هو في أكثر من نوع، لكن أكثر نوع) مشهورين:
 heart faliure with وهاد بنسميه pump to blood انه القلب مش قادر يعمل -

reduced ejection fraction
 HF وهاد بنسميه blood فمش قادر يستقبل HF is unable to relax أو ال -

with preserved ejection fraction



Role of physiologic compensatory mechanisms in the
progression of HF

 Chronic activation of the sympathetic nervous system and the renin–angiotensin–
aldosterone system (RAAS) is associated with remodeling of cardiac tissue, loss of
myocytes, hypertrophy, and fibrosis. This prompts additional neurohormonal activation,
creating a vicious cycle that, if left untreated, leads to death

 blood ويزجع ال cardiac output مع انه الهدف منهم انه يرجع ال mechanism لكن هدول ال
progression of heart faliure ويحسن التروية و لكن هما السبب في ال normal لل pressure

1.
2.

if left untreated, leads to death

against these two compensatory mechanisms عادة بتكون موجهة HF فا6دوية تبعت ال

lungs موجود بكميات كثيرة في ال

من أهم ال hormones الي راح تعمل 
 myocytes وال cardiac remodiling
apoptosis، وتعمل fibrosis، وهيعمل 

hyoertrophy



- بنفس الوقت في عندي اشي بعملني balancee، الي هو ال:

لكن ل4سف مش راح يطول كثير وراح يصيرله

عشان هيك هنCقي انه في أدوية بدت تشتغل 
neprilysin لل inhibition انه تعمل



Types of HF

 لل stretching اولمعيه مهانركذ يلا compensatory mechanisms لا لك
heart muscle اولمعيهو more and strong contraction to the heart

كل ما صار strong contraction to the heart وكل 
صار excessive elongation لل fibers تبعت ال 
 weaker contraction مرة ع مرة هيصير ،heart

diminshed ability to eject blood وهيصير

 ventricle بال weakining صار في
 diminshed ability to وصار walls

eject blood

 ability of the ventricle to relax and to accept 9ا ال
blood is impaired, this is called diastolic heart faliure

hypertrophy صار
ف أي blood راح يجي هنا، ال ventricle مش هيسع اله، 
pulmonary congestion وهاد هيعمل lung 5ا يكون عنده ا,ثن* بنسميه فبرجه ع ال

conjective heart failure



 
Types of HF

 

 

 

 

If the compensatory mechanisms adequately restore cardiac output, HF is said to be compensated.

If the compensatory mechanisms fail to maintain cardiac output, HF is decompensated and the
patient develops worsening HF signs and symptoms.

Typical HF signs and symptoms include:

Dyspnea on exertion, orthopnea, paroxysmal nocturnal dyspnea, fatigue, and peripheral edema.
تمارين،أو ممكن "ا يطلع الدرج أو "ا 

 at rest يروح من غرفته للحمام، أو حتى
 heart وخذه تعتبر آخر مراحل ال

failure
في تقسيم )نواع ال HF according لل  

activity الي بقدر يعملها للمريض

انقطاع في النفس وصعوبة في 
lying flat ريضBا اB التفنس بصحى فجأة مخنوق



Goals of pharmacologic intervention in HF

 ,,.

 alleviate symptoms

slow disease
progression

Improve survival

:لب ،هفقون -و هجلاعن حار شم



Therapeutic strategies in HF
1-Fluid limitations (less than 1.5 to 2 L daily)

2-Low dietary intake of sodium (less than 2000 mg/d)

3-Treatment of comorbid conditions

4- judicious use of diuretics.

5- inhibitors of the RAAS,

6- inhibitors of the sympathetic nervous system

7-drugs that enhance activity of natriuretic peptides

8- Inotropic agents are reserved for acute signs and symptoms of HF and are used
mostly in the inpatient setting.

9-Avoid nonsteroidal anti-inflammatory drugs (NSAIDs), alcohol, nondihydropyridine
calcium channel blockers, and some antiarrhythmic drugs, should be avoided if possible

أهم اشي هو ال compliance  تبع ا+ريض، يعني نعمل 
pateint education للمريض بأهمية انه ياخد كل ع9جاته

Non pharmacolical therapeutic strategy

d

HF لل progrestion بدنا نعالجه (نه هيعمل diabetes يعني لو عنده

contractility تزود ال

عادة بستخدموه  للمرضى في ا?ستشفيات

acute signs and symptoms الي بكون عندهم ،decompensated heart faliure بستخدمه في

fluid and Na retention نه بتعملK NSAIDs لم من مجموعة الNمسكنات ا ،Pالديكلوف ،Pزي التروف

contractility يعني بقللوا ال ،negative inotropic effect نه عندهمK



Inhibitors of the Renin–Angiotensin–
Aldosterone System

 Angiotensin-converting enzyme inhibitors:

 



Inhibitors of the Renin–
Angiotensin–Aldosterone System



 receptors ىلع لغتشب ،)Aldosterone لا ريغ (وضرب هسفنب وه -
 ،cardiac remodiling لا عوضوم دوزب وضرب ،heart لا يف ةدوجوم
apoptosis and loss of myocytes لا ،hypertrophy لا دوزب

 لا نم and norepinephrine pinephrine جورخ نم زفحب -
adrenal glands، لا ديوزت ىلع اولمعب يلا cardiac remodiling 

and hypertrophy، لا ثودحل اودؤي cell apoptosis and loss of 
myocytes

sympathetic nervous system لا زفحب -



Actions of ACEIs
 






 

ACE inhibitors decrease vascular resistance (afterload) and venous tone (preload), resulting in
increased cardiac output.

ACE inhibitors also blunt the usual angiotensin II–mediated increase in epinephrine and
aldosterone seen in HF.

ACE inhibitors improve clinical signs and symptoms of HF and have been shown to significantly
improve

patient survival in HF.

and norepinephrine



Therapeutic use
 










ACE inhibitors may be considered for patients with asymptomatic and symptomatic
HFrEF.

ACE inhibitors are indicated for patients with all stages of left ventricular failure.

These agents should be started at low doses and titrated to target or maximally
tolerated doses in the management of HFrEF.

ACE inhibitors are also used in the treatment of hypertension .

Patients who have had a recent myocardial infarction or are at high risk for a
cardiovascular event also benefit from long-term ACE inhibitor therapy.

 

ACE inhibitors  or ARBs برقعه ،heart faliure ل risk factor أول ما ا2ريض نحس انه عنده

 cardiac 3نه بعد ما يصير معه، بكون معرض انه يصير معاه
heart ومشاكل في ال remodiling, hypertrophh



ACEIs
 
 

 

 








 

Pharmacokinetics
Food may decrease the absorption of captopril , so it should be taken on an empty stomach.

Except for captopril and injectable enalaprilat, ACE inhibitors are prodrugs that require activation by
hydrolysis via hepatic enzymes

Adverse effects:
postural hypotension, if used concomitantly with a diuretic

Renal insufficiency, . Serum creatinine levels should also be monitored, particularly in patients with
underlying renal disease

Hyperkalemia, the risk of hyperkalemia, potassium levels must be monitored, particularly with
concurrent use of potassium supplements, potassium-sparing diuretics, or aldosterone antagonists

Persistent dry cough, and angioedema

ACE inhibitors are teratogenic and should not be used in pregnant women.

active form of oral enalapril

IV بنعطيه

oral بنعطيه

 hypertensive انه بيتم استخدامه في حا$ت ال ،enalapril هلقيت في استخدام خاطىء بصير لل
emergency، بنعطى حبة تحت اللسان، هل هاد صح؟

طبعاً $ Sنه مش راح يصير اله activation هيك

ولو تم استخدامه بجرعات كبيرة 
 hypotension برضو هاد هيعمل

من ال side effects ا_شهورة، خاصة بعد 3 ل 5 
ACE inhibitors أيام من استخدام ال

 chronic kidney diseases زي مرضى ال

سببها ارتفاع ال bradykinin في الجسم وال أو ممكن ا>ريض يكون عنده مشكلة بالكلية
lungs

تقريباً %20 من الناس بصير معهم، ممكن 
يصير بعد استخدام 4 أيام وممكن بعد 6 شهور

 cough is ج، الhوقت ما توقف الع -
reversable وممكن تختفي بعد 4 ل 7 من 
التوقف وممكن تاخد وقت أطول عند بعض 

الناس وتقعد ل 4 أسابيع

هي fatal ولكنها rare، وقت ما بتصير ممنوع يتم استخدام ال 
ACE inhibitor  لهاد ا>ريض وبندور على بديل تاني واQفضل 

في هذه الحالة هو ال W ،ARBsنهم وجدوا انه بصير معها 
cross reactivity مع ال ACE ناحية ال angioedema قليلة، 
يعني نسبة انه يصير معاه angioedema من ال ARBs قليلة



؟ACE inhibitor لا مادختسا فقوأ مز+ هنا فرعأ فيك -
 لا نم 30% يواسي وأ نم رثكأ serum creatinine لا يف يف عافترا يأ

base line، +كلا ( هفقوت مزGلا ىلع وضرب يشمب داه م ARBs(
 5 ل 3 دعب عفتراو 0.8 وه base line serum createnin لا ناك ول ينعي
 وأ ACE لا فقوا ضورفTا ،1.2 ل ARBs لا وأ ACE لا مادختسا نم مايأ
 ىلع هن] ،ضيرTا مع ةدوجوم يلا ةلكشTا ىلع رودأ ادباو ARBs لا
kidney لا يف ةلكشم هدنع بلغ\ا
 يأ هدنع نوكي نكمي وأ ،bilateral renal aretery stenosis ىلع رودت

underlying renal disease ةينات



 Dysgeusia:: more with captopril >>> reversible loss or alteration of taste sensation

 



Angiotensin receptor blockers










 





 



Competitive antagonists of the angiotensin II type 1 receptor

ARBs have the advantage of more complete blockade of the actions of angiotensin II.

ARBs do not affect bradykinin levels

ARBs have actions similar to those of ACE inhibitors, they are not therapeutically identical.

ARBs are a substitute for patients who cannot tolerate ACE inhibitors.

Actions

Their actions on preload and afterload are similar to ACEis

Their use in HF is mainly as a substitute in patients who cannot tolerate ACE inhibitors due to cough or

angioedema.

Hypertension

هلقيت وجدوا انه ال  ACE inhibitors هيعملولي  
inhibition فقط لل ACE، وجدوا انه في طرق تانية 

angiotensin 2 التفافية لتصنيع ال

cardiac output بالتالي هيزودوا



 
 

 

 

Adverse effects
ARBs have an adverse effect and drug interaction profile similar to that of ACE inhibitors.

ARBs have a lower incidence of cough and angioedema.

Like ACE inhibitors, ARBs are contraindicated in pregnancy.



Aldosterone receptor antagonists
 

 

 

 

 

 

Patients with HF have elevated levels of aldosterone due to angiotensin II stimulation and reduced
hepatic clearance of the hormone.

Spironolactone and eplerenone are antagonists of aldosterone at the mineralocorticoid receptor,
thereby preventing salt retention, myocardial hypertrophy, and hypokalemia.

Spironolactone also has affinity for androgen and progesterone receptors, and is associated with

endocrine-related adverse effects such as gynecomastia and dysmenorrhea.

Aldosterone antagonists are indicated in patients with symptomatic HFrEF or HFrEF and recent
myocardial infarction.

Eplerenone is more selective for aldosterone receptors and causes less endocrine effects
(gynecomastia) than spironolactone, which also binds to progesterone and androgen receptors.

nephrones في ال collecting duct هرمون بشتغل في منطقة ال

 intracellular معنى هاد الك:م هي عبارة عن ،steriod receptors الي بشتغل عليها عبارة عن receptors ال
porin channels وعلى عملية تصنيع ال Nucleus برتبط فيها وبدخل بشتغل على ال ،receptors

عشان مرضى ال HF بكون عادة  في congestion حوال/ ال liver، فما بكون بشتغل 
 reduction in وبالتالي reduction in hepatic function بشكل %100، بكون في

hepatic cleracne to aldesterone hormone

يعني سبب ارتفاع ال aldesterone هو 
 reduction of وال RAAS system ال

Aldactone معروف بإسم steriod receptors عبارة عن

Vنه ال structure تبعه 
steriod شبيه بال

يعني اله تأثير سلبي بموضوع الهرمونات

painful وبكون males غدد صماءكبر بحجم الثدي عن ال لخبطة في Menstrual period للنساء

androgen and progesterone receptor لل affinity بالتالي ما في



β-Blockers
 

 






These agents improved systolic function and reverse cardiac remodeling .

How???!!!
Their ability to prevent the changes that occur because of chronic activation of the sympathetic

nervous system.

These agents decrease heart rate and inhibit release of renin in the kidneys.

β-blockers prevent the deleterious effects of norepinephrine on the cardiac muscle fibers,
decreasing remodeling, hypertrophy, and cell death.

Beta one selective

Non selective beta one and two and alpha one بشتغل على

Beta one selective

Selective

inhibition of RAAS system يعني هتعمل

 sympathetic nervous لل inhibition بسبب انها هتعمل
RAAS system لل inhibition وكمان بسبب ال system



> Negative inotropic effect
طب ها كيف حسنت من ال systolic function وعملت reversing to cardiac remodeling؟
mortality and morbidity in heart faliure pateints قللت ال Beta blockers الدراسات وجدت انه ال

 sympathetic nervous تبعت ال actions لل reversing عندهم قدرة انهم يعملوا
 sympathetic لل chronic activation نهم راح يقللوا من الI ،system

 sympathetic nervous nervous system بسكروا على ال ،nervous system
 sympathetic nervous واحنا قلنا انه ال ،beta one receptor بشغلها على ال

 progression of الي بتعمل compensatory system وحدة من ال system
heart failure













β-Blockade is recommended for all patients with chronic, stable HFrEF

Carvedilol is a nonselective β-adrenoreceptor antagonist that also blocks α-adrenoreceptors,
whereas bisoprolol and metoprolol succinate are β1-selective antagonists.

Bisoprolol, carvedilol, and metoprolol succinate reduce morbidity and mortality associated with
HFrEF.

Treatment should be started at low doses and gradually titrated to target doses based on patient
tolerance and vital signs

 

β-Blockers should also be used with caution with other drugs that slow AV conduction, such as
amiodarone, verapamil, and diltiazem

يعني مش موجود هلقيت في ا0ستشفى وتعبان كثير

hypotension فبعمل

heart block نه ممكن يصير+

ngative inotropic effect عندهم



Diuretics
 

 

 

 

Loop diuretics are the most commonly used diuretics in HF.

 

Diuretics reduce signs and symptoms of volume overload, such as dyspnea on exertion, orthopnea,
and peripheral edema.

 

Diuretics decrease plasma volume and, subsequently, decrease venous return to the heart (preload)
. This decreases cardiac workload and oxygen demand. Diuretics may also decrease afterload by
reducing plasma volume, thereby decreasing blood pressure.

 

Diuretics have not been shown to improve survival in HF, they should only be used to treat signs
and symptoms of volume excess

 

 

pulmonary edema ونمنع انه ا*ريض يصير معاه

used for syptomatic releave هما بس ،morbidity و* على mortality ما بأثروا * على



Loop diuretics
 

 

 

 

 

 

Bumetanide , furosemide, torsemide , and ethacrynic acid

All of them act on ascending limb of the loop of Henle

These agents have the greatest diuretic effect of all the diuretic drugs (25% to 30% of
filtered NaCl)

The most commonly used is furosemide

The most potent Bumetanide & torsemide

Ethacrynic acid is not used frequently due to its side effects >>> most likely to cause
deafness

 

أشهر واحد

lasix :اسمه التجاري

فقدان سمع





 

 

 

 

 

 

 

 

Adverse effects:

Otoxicity: Reversible or permanent hearing loss may occur with loop diuretics, particularly when used in
conjunction with other ototoxic drugs (for example, aminoglycoside antibiotics)

Hyperuricemia: Furosemide and ethacrynic acid compete with uric acid for the renal secretory systems

causing or exacerbating gouty attacks

Acute hypovolemia

Potassium depletion: The heavy load of Na+ presented to the collecting tubule results in increased
exchange of tubular Na+ for K+, leading to the possibility of hypokalemia. The loss of K+ from cells in
exchange for H+ leads to hypokalemic alkalosis.

Hypomagnesemia:

Chronic use of loop diuretics combined with low dietary intake of Mg2+ can lead to hypomagnesemia,
particularly in the elderly

 

هاد بصير لو استخدمناه بجرعات كبيرة other ototoxic drug أو استخدمته مع

gaout attack فمث=ً مرضى النقرس ممكن هيك أعمللهم



Angiotensin Receptor–Neprilysin
Inhibitor جديدة بس داخلة بقوة!

 لا ضعب ريسكت نع لوؤسم ميزنإ نع ةرابع
peptides لا ضعب ،مسجلا يف vasoactive 

peptide يز:
- angiotensin 1
- angiotensin 2
- bradykinin
- Natriuretic Peptide ففي فيادة من

استخدامه وفي ضرر

هيعمل تقليل في ال renin, في ال aldedterone, في ال 
norepinephrine و ال epinephrine بالتالي هيقلل 
heart hypertrophy و ال heart remodiling من ال

(Natriuretic Peptide system بنحكي عن )

 angiotensin 1 لا level عفتريه inhibition هلمعا ا@
and 2 لاو bradykinin

angio2 لاً اصوصخ ،ةلكشم يداه بط
 هاعم همدختسا مزM ،هلاحل همدختسا شعفنب كيه ناشع -
affect of angio2 (ARBs) لل block لمعي ينات ءاود

ARBs and Neprilysin inhibitor



Sacubitril/valsartan










Sacubitril/valsartan combines the actions of an ARB with neprilysin inhibition.

Inhibition of neprilysin results in increased concentration of vasoactive peptides, leading to
natriuresis, diuresis, vasodilation, and inhibition of fibrosis.

Together, the combination decreases afterload, preload, and myocardial fibrosis.

An ARNI improves survival and clinical signs and symptoms of HF, as compared to therapy with an
ACE inhibitor

Sacubitril/valsartan is orally active, administered with or without food, and quickly breaks down
into the separate components. Sacubitril is transformed to active drug by plasma esterases.

Intresto

Prodrug

digoxin لا مادختسا لق مهببسب



 










Adverse effects
similar to that of an ACE inhibitor or ARB.

Hypotension is more common with an ARNI.

Due to inhibition of neprilysin with sacubitril, bradykinin levels may increase and angioedema may
occur.

Therefore, the combination is contraindicated in patients with a history of hereditary angioedema
or angiodema associated with an ACE inhibitor or ARB. To minimize risk of angioedema,

An ACE inhibitor must be stopped at least 36 hours prior to starting sacubitril/valsartan.

 face لل swelling بصير ،anaphylactic reaction تعتبر
ولل limbs ولل pharynx وال larynx وممكن تؤدي لحدوث 

انقطاع في التنفس وينخنق ويموت ا;ريض

ARNI تبع ال compination تلحق تنزل، قبل ما أضيف ال bradykinin الي رفعلي ياها من ال levels عشان ال



Hyperpolarization-Activated Cyclic Nucleotide–Gated
Channel Blocker

HCN channels create the diastolic depolarization or “funny
pacemaker current (If) of the sinoatrial node, so termed
because it is uniquely activated by the membrane
hyperpolarization that follows systolic depolarization

 diastolic فتحهم مسؤول عن ال ،SA node موجودين في ال HACN blockers هدول ال
depolarization، عن بداية حدوث ال depolariation وال action potential الي بصير



Ivabradine
 

 

 

 

 

 

 

 

 

Actions

By selectively slowing the If current in the SA node, reduction of heart rate occurs without a reduction in

contractility, AV conduction, ventricular repolarization, or blood pressure.

In patients with HFrEF, a slower heart rate increases stroke volume and improves symptoms of HF.

Therapeutic use

Ivabradine is utilized in HFrEF to improve symptoms in patients who are in sinus rhythm with a heart rate
above 70 beats per minute and are on optimized HF pharmacotherapy.

Specifically, patients should be on an optimal dose of β-blocker or have a contraindication to β-blockers.

Pharmacokinetics

Ivabradine should be administered with meals to increase absorption.

HR بالتالي هينزل ال،SA node تبع ال depolarization لل slowing بعمل

contractility هتحسن ال

كمان بضيفه للمرضى الي مشيهم على كل أدويتهم تبعت ال HF و still عنده signs و 
symptoms، و Still مش قادر اسيطر على ال HR تبعته و لسا عالية



Adverse effects








Bradycardia may occur with ivabradine, which may improve with dose reduction.

 

  It has been shown to increase the risk of atrial fibrillation.

 

 Ivabradine inhibits similar channels in the eye, and luminous phenomena may occur early in
therapy. This enhanced brightness may be ameliorated by dose reduction.

 

Ivabradine should not be used in pregnancy or breast-feeding, with more advanced heart block, or
with potent 3A4 inhibitors.



Drugs for heart
failure part 2
YASMINE ZOHAIR AL SHORAFA



Vaso- and Venodilators












Dilation of venous blood vessels leads to a decrease in cardiac preload by
increasing venous capacitance.

Nitrates are commonly used venous dilators to reduce preload for patients
with chronic HF.

Arterial dilators, such as hydralazine , reduce systemic arteriolar resistance and
decrease afterload.

 If the patient is intolerant of ACE inhibitors or ARBs, or if additional vasodilator
response is required, combination of hydralazine and isosorbide dinitrate may be
used.

 A fixed-dose combination of these agents has been shown to improve symptoms
and survival in black patients with HFrEF on standard HF treatment (β- blocker plus
ACE inhibitor or ARB).

 Headache, dizziness, and hypotension are common adverse effects with this
combination. Rarely, hydralazine has been associated with drug-induced lupus

prepheral vessels لا ىلع mainly مهلغش

Potent vasodilator

potent vasodilator وهو عبارة عن Nitric oxide تبعتها metabolizm عبارة عن مجموعة بنتج عن عملية ال

شغلها أكثر على ال veins أكثر 
من ال artery، ف بتقلل ال 

afterload أكثر من ال preload

بالتالي بنزل ضغط 
Nitrates أكثر من ال

hypertensive emergency ت الJيستخدم في حا

Nitrate مثال على ال

hypotenstion، headache, dizziness أكيد راح يعمل ،vasodilation أي دواء بعملي

الذئبة الحمراء

symptomes بتروح ال ،hydralazine بس مجرد ما ننزع ال
lupus symptomes هتظهر في الدم، وهي الي هتسبب ال antibodies في ،hydralazine بسبب ال



Inotropic Drugs








Positive inotropic agents enhance cardiac contractility and, thus, increase cardiac
output.

 

Although these drugs act by different mechanisms, the inotropic action is the result of
an increased cytoplasmic calcium concentration that enhances the contractility of
cardiac muscle.

 

All positive inotropes in HFrEF that increase intracellular calcium concentration have
been associated with reduced survival, especially in patients with HFrEF.

 

For this reason, these agents, with the exception of digoxin, are only used for a short
period mainly in the inpatient setting.

positive inotropic effects مهلا ينعي

heart بس انا هيك برهق ال ،contractility هو منيح اه بزود ال

mortality بزود ال



Digitalis glycosides






The drugs come from the digitalis (foxglove) plant

The digitalis glycosides have a low therapeutic index

The most widely used agent is digoxin. Digitoxin is
seldom used due to its considerable duration of action

 

foxglove مجموعة من ا8ركبات الكيميائية، نستخلصها من نبات ال

يعني بنفعش تخربط بالجرعة

كثير طويلة



Ion movements during the
contraction of cardiac muscle.



Mechanism of action of digoxin
شغله هان



 

 

 

 

 

 

Increased contractility of the cardiac muscle:

Increases the force of cardiac contraction, thereby cardiac output

Increasing cardiac ouput, improves circulation .It has vagomimetic action so heart rate
and myocardial oxygen demand decrease

Digoxin slows conduction velocity through the AV node, making it useful for atrial
fibrillation

Neurohormonal inhibition:

low-dose digoxin inhibits sympathetic activation with minimal effects on contractility

يعني ال vagus nerve ( الي بعمل تثبيط لل conduction تبع ال 
conduction وال HR تبعه، فبثبط ال action فهو بزيد ال ،(heart

ca نه التأثير ا2ساسي زي ما حكينا هو زيادة ال:



















Therapeutic uses

Digoxin therapy is indicated in patients with severe HFrEF after initiation of ACE inhibitor, β-blocker,
and diuretic therapy

Atrial fibrillation

Pharmacokinetics

Digoxin is available in oral and injectable formulations

inotropic effect of digitalis takes hours to develop, even after i.v. administration.

large volume of distribution, because it accumulates in muscle

The dosage is based on lean body weight

Digoxin has a long half-life of 30 to 40 hours

requiring dose adjustment in renal dysfunction as it is excreted unchanged in urine by glomerular
filtration

IV

orally لاً اصوصخ

بدخل بكل ال tissues وبتراكم هناك، 
 long half life وهاد الي بخلي اله

بوصل من 30 ل 40 ساعة

ما بصيرله metabolism، بنزل زي ما هو، $ بصيرله inactivation و$ اشي



Adverse effects










very narrow therapeutic index, and digoxin toxicity is one of the most common adverse
drug reactions leading to hospitalization

Anorexia, nausea, and vomiting may be initial indicators of toxicity

Patients may also experience blurred vision, yellowish vision (xanthopsia)

cardiac arrhythmias due to hyperkalemia (increase extracellular potassium)

Severe toxicity resulting in ventricular tachycardia may require administration of
antiarrhythmic drugs and the use of antibodies to digoxin (digoxin immune Fab), which
bind and inactivate the drug

GIT لا يه ،هلا adverse effect لوأ



β-Adrenergic agonists
 

 

 

Dobutamine and Dopamine, improve cardiac performance by causing positive inotropic
effects and vasodilation.

β-Adrenergic agonists ultimately lead to increased entry of calcium ions into myocardial
cells and enhanced contraction .

Both drugs must be given by intravenous infusion and are primarily used in the short-
term treatment of acute HF in the hospital setting

Beta one and two receptors بحفزوا ال

ليش vasodilation؟
beta two 7نهم هما بشتغلوا كمان على ال

vasodilation بيعمل mainly هو الي

- ال dopamine بشتغل بناءً على ال dose، يعني لو عندي جرعة صغيرة، وجدوا انها بتعمل 
renal perfusion فهتحسن من ال ،renal vessels لل vasodilation

positive inotropic effect توسطة بتعمل الJالجرعة ا -

 alpha يعني كل ما زودنا الجرعة هتشتغل على ال ،alpha receptors الجرعة العالية بتشتغل على ال -
vasoconstriction وهتعملي receptor

positive inotropic effect عبارة عن



G protein coupled receptor عبارة عن



Phosphodiesterase inhibitors








Milrinone is a phosphodiesterase inhibitor that increases the
intracellular concentration of cAMP .

Like β-adrenergic agonists, this results in an increase of
intracellular calcium and, therefore, cardiac contractility.

Long-term, milrinone therapy may be associated with a
substantial increased risk of mortality.

However, short-term use of intravenous milrinone is not
associated with increased mortality in patients without a
history of coronary artery disease.

AMP ل cAMP لا لوحت نم زفحب ،اي6خلا لخاد دوجوم ميزنإ نع ةرابع وه

يستخدم في ا&ستشفى
خصوصاً لو كان عنده مشاكل في القلب



Recombinant B-type Natriuretic
Peptide






 

 

 

In acute decompensated congestive HF, drugs that reduce preload result in improvement in HF
symptoms such as dyspnea.

 

When IV diuretics are minimally effective, a recombinant B-type natriuretic peptide (BNP), or
nesiritide, can be used as an alternative.

 

Through binding to natriuretic peptide receptors, nesiritide stimulates natriuresis and diuresis and
reduces preload and afterload.

Nesiritide is administered intravenously as a bolus (most often) and continuous infusion.

Like endogenous BNP, nesiritide has a short half-life of 20 minutes and is cleared by renal filtration,
cleavage by endopeptidases and through internalization after binding to natriuretic peptide
receptors.

The most common adverse effects are hypotension and dizziness, and like diuretics, nesiritide can
worsen renal function.

صنعوا مركب شبيه بال natriuretic peptide يتشغل على ال receptor تبعه

ةديدجلا ةيود4ا نم ،انع تايفشتس)اب دوجوم شم

جرعة أولية

 dehydration، intravascular ممكن يعمل
 acute kidney وهاد ممكن يعمل demolition

injury
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symptoms of Angina :
-

① fatigue
②diaphoresis -5

③ burning sensation of chest

④ heaviness

⑤ shortness of breath
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•

•

•

Venodilation >>> lowers preload ( left
ventricular end diastolic pressure) >>>
reduces wall stress >>> decrease
myocardial oxygen demand
 
Coronary vasodilator>>> relieve ischemia
 
Vasospastic angina>>> reduce or reverse
coronary vasospasm

X



Vasodilatationi 25
trelaxation of coronary

vessels



Nitrates
•

•

•

Nitrates in the form of sublingual preparation
are the first line therapy for the treatment of
acute anginal symptoms
 
Patients should be instructed to use them at
the onset of the attack
 
Longer acting nitrates are added to beta
blockers or calcium channel blockers to
control angina.

X
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Nicorandil
•

•

•

Potassium channel activator
 
It has an arterial and venous dilator and
improves coronary blood flow due to
potassium channel opening and nitrate
effect
 
Can protect the  heart from subsequent
ischemic attacks

X



Drugs for
Hyperlipidemia
elevation in cholesterol level
 medical condition characterised by increasing of one or عبارة عن

more plasma lipids (triglycerides, cholesterol, LDL , VLDL)
cardiovascular diseases الي بتعمل risk factors من أهم ال

 ،angina لل risk تلعب دور في زيادة ال
acute coronary syndrome لل

Hypercholesterolemia: cholesterol leve زيادة في ال
Hypertriglyceridemia: ثلا نوهدلا يف ةدايزAةيث

 يز وضرب ،ةيودKا هذه اودخايب Hyperlipidemia مهدنع يلا سب شم
 ريصي نا هعم UعقوتSاً اصوصخ ،diabetes لا ىضرم

cardiovascular disease، هلطحن نكمم antilipidemic agent، مهأ 
statins لا ةعومجم يه ةعومجم



3-Hydroxy-3-methylglutaryl coenzyme A
(HMG CoA) reductase inhibitors

 

 

 

 

 

 

 

 

Statins

First-line treatment for patients with elevated risk of ASCVD

Therapeutic benefits include plaque stabilization, improvement of coronary endothelial
function, inhibition of platelet thrombus formation, and anti-inflammatory activity

Atorvastatin, lovastatin, simvastatin, pravastatin, Fluvastatin, pitavastatin, rosuvastatin

Mechanism of action

competitive inhibitors of HMG CoA reductase, the rate-limiting step in cholesterol synthesis

Depletion of intracellular cholesterol causes the cell to increase the number of cell surface
LDL receptors that can bind and internalize circulating LDLs

plasma cholesterol is reduced, by both decreased cholesterol synthesis and increased LDL
catabolism

Atheroscelerosis cardiovascular disease

مجموعة ال starins بتقلل ال lipid ( triglyceride, cholesterol,..)، وكمان الها فوائد أخرى

الها فوائد أخرى وبنسميها agent عندها pleotropic effect، يعني مش 
other effects ولكن عندها ،lipid ساسي انها تقلل الDا effect بس الها ال

بتمنع حدوث ال cracking الها

 complex عبارة عن Arteriosclerosis هلقيت ال
process، عملية ال depozition لل plaque تبعت 
ال choleterol في arterial wall، هاد نفسه بحفز 

oxidation وال inflammation عملية من ال

In the liver

LDL متخصصة في ال



 rate limiting step أول

cholesterol بتكسرهم وبتاخد ال
Catabolism for LDL



بتمشي في ال blood وال capillaries لحد ما 
lipoproetin lipase يصيرلها تكسير عن طريق ال

 muscles ممكن ت%قيه واقف على خ%يا ال
 adipose على سبيل ا7ثال، أو خ%يا ال

tissue

بتتحول ل fatty acids هتفوت مث%ً 
داخل ال adipose tissue وتسمنا، أو 

 muscles هتفوت في داخل ال
وتستخدمها لتصنيع الطاقة

بعد ما تتكسر راح تصغر، وراح تعطيني بواقي 
 ،chylomicron Reminence منها وبنسميها

بقدر ال liver يسحبها وياخدها عنده عشان 
cholesterol يستخدمها في تصنيع ال



القصة بتبدأ من ال lipoprotein، وهو عبارة عن molecule جزء منه lipid وجزء 
protein منه

triglyceride، cholesterol، cholesteride estores هاد ممكن يكون lipid ال -
 apo ا تشوفC ،apolipoprotein هاد فيه منه أنواع، عادة بنسميه protein ال -

بتعرف انه هاد protein، في عنا apo B,C,E,D في أنواع مختلفة بتكون على 
lipoprotein سطح هذا ال

 ،hydrophopic نهاU lipid ك blood مش هتقدر تمشي بال lipid هلقيت ال -
 covering زم تكون محاطة بدائرة محبة للماء، بالتالي البروتينات بتكون عاملة_

وال lipid جوا متخبي
phospholipid و protein بكون عنا cover ع ال -



VLDL = very low density lipoprotein، (نه هو mainly مكون من 
cholesterol وفي triglyceride، م1 الي أكثر density؟ البروت1، م1 الي أقل 

lipid ؟ الdensity
 density أكثر، كل ما كانت ال lipid بيحتوي على molecule كل ما كان هذا ال -

تبعته أقل
blood بطلعه على ال liver و ال liver بيتم تصنيعه عن طريق ال VLDL ال -

هلفقاو lipoprotein lipase لا يق,ب ،كيه ىشمتب وهو

!

 هريسكت ةيلمع متيبو ،
 اي ،free fatty acid انيطعيب ،triglyceride لاو cholesterol لا لا نم ديفتسنبو
)نمستب( نزختتب اي ،ةقاطلاب اهمدختسنب
 intermediate density نع ةرابع نوكتبو اهيقاوب انيطعته رسكتت ام دعب -

lipoprotein (IDL) لا ينيطعيب اهيدعبو LDL 
 لا يز ،هطفشتبو LDL لا دخاتب receptors يف ،cells لا حطس ىلع تيقله -

muscles لا نامك ،ةقاطلا ناشع همدختستب يلا liver 





مشكلة ال LDL، انه ممكن يترسب في جدار ا0وعية الدموية، بس راح 
يصيرله oxidation و يعطيني oxidised LDL، فهاد هيخلي ال 

microphages تنط وتيجي و كمان هتيجي ال Platelet وكلهم هدول 
هيتجمعوا ويعملوا تجمع بلزق بالجدار و يؤدي لقصة ال 

acute coronary syndrome ومن بعدها ال atheroscelerosis



 

 

 

 

 

 

 

Pharmacological actions:

Mainly decrease LDL , decrease TG, and may increase HDL

The most potent : atorvastatin, rosuvastatin, pitavastatin

Less potent; simvastatin, pravastatin, Fluvastatin, lovastatin

Therapeutic uses:

All types of hyperlipidemias

Familial hypercholesterolemia lack LDL receptors

 

يعني بحتاج جرعات أكبر عشان 
the same effect أعمل

genetic ةلكشم يداه



 

 

 

Pharmacokinetics:

Lovastatin and simvastatin are prodrugs

All statins are metabolized in the liver, with some metabolites retaining activity.
Excretion takes place principally through bile and feces, but some urinary elimination
also occurs

 

dose لل adjusment بدون ما نعمل ،renal disfunction عشان هيك في كثير أدوية بنقدر نستخدمهم في ال

The best

بنزلوه بنسبة أقل 
LDL من ال



 acute و cardiovascular diseases هدول ا1رضى الي بكون عندهم
coronary syndrome، احنا بنحتاج انه نقلل ال LDL كثير عشان نقلل ال 

risk عندهم ل ischemia جديدة و angina جديدة
- بنحتاج انه نقلل ال LDL، لدرجة أقل من 70، وإذا صحلنا نوصله ل 50 

بكون ممتاز و رائع



 

 

 

 

 

Adverse effects:

Elevated liver enzymes

Myopathy and rhabdomyolysis (disintegration of skeletal muscle;

Simvastatin is metabolized by cytochrome P450 3A4, and inhibitors of this enzyme may
increase the risk of rhabdomyolysis ( Creatine kinase levels)

These drugs are contraindicated during pregnancy and lactation

 

 

بعمل وهن ووجع بالعض"ت skeletal muscles تكسير في ال

CK levels
rhabdomylosis and myopathy بكون عالي في ا,رضى الي عندهم

risk factors أكثر واحد بسبب هذه ال



very good hydration وحله هو



 Niacin (nicotinic acid):

Reduce LDL-C by 10% to 20% and is the most effective agent for increasing HDL-C

 lowers triglycerides by 20% to 35%

Mechanism of action: inhibits lipolysis in adipose tissue,

thereby reducing production of free fatty acids

Reduce VLDL production & therefore LDL levels

Therapeutic uses: familial hyperlipidemias

Pharmacokinetics: It is converted in the body to nicotinamide,

 which is incorporated into the cofactor nicotinamide adenine dinucleotide

 (NAD+)

 

Vitamin B3

,Hypertriglyceridemia



 

 

 

 

Adverse effects:

The most common side effects of niacin are an intense cutaneous flush (accompanied by
an uncomfortable feeling of warmth) and pruritus

Aspirin???

Nausea, abdominal pain

Sustained-release formulation of niacin reduces bothersome initial adverse effects.

Niacin inhibits tubular secretion of uric acid and, thus, predisposes to hyperuricemia and gout.

Impaired glucose tolerance and hepatotoxicity have also been reported.

The drug should be avoided in hepatic disease.

side effects لا للقب ،niacin لا عم همدختسا ول



Fibrates
 

 

 

 

 

 

 

Fenofibrate and gemfibrozil are derivatives of fibric acid that lower serum
triglycerides and increase HDL levels.

Fenofibrate is more effective than gemfibrozil in lowering triglyceride levels.

Fibrates also increase the level of HDL cholesterol by increasing the
expression of apo AI and apo AIII

MOA:

The peroxisome proliferator–activated receptors (PPARs) are members of the
nuclear receptor family that regulates lipid metabolism

Upon binding to their natural ligands (fatty acids or eicosanoids) or
antihyperlipidemic drugs, PPARs are activated

increased expression of lipoprotein lipase and decrease expression of apo CIII

 

triglycerides لا يف ةصصختم

مجموعة كبيرة من ال receptors شغلها بكون بشكل أساسي على ال DNA، انها تعمل 
regulation لبعض ال gene expression، بتشتغل على أجزاء في ال DNA، اما بتعمل 

Hمع gene expression ل inhibition أو بتعمل Hمع gene expression زيادة في

HDL بلعبوا بدور في عملية تصنيع ال

وهيك بنقلل من نسبة ال triglyceride، الي بكون موجود بنسبة 
LDL وبنسبة أقل في ال Chylomicron وال VLDL كبيرة في ال

triglyceride تبع ال level بلعب دور في تقليل ال



 

 

 

 

 

 

 

 

 

Therapeutic uses

Hypertriglyceridemias

Hyperlipidemia

Pharmacokinetics

Fenofibrate is a prodrug, which is converted to the active moiety fenofibric acid

undergo extensive biotransformation and are excreted in the urine

Adverse effects

gastrointestinal (GI) disturbances ( most common)

Gallstones...Myositis ....

 



 

 

 

 

Myopathy and rhabdomyolysis have been reported in patients taking gemfibrozil and
statins together

The use of gemfibrozil is contraindicated with simvastatin.

Both fibrates may increase the effects of warfarin. INR should, therefore, be monitored
more frequently when a patient is taking both drugs.

 

Fibrates should not be used in patients with severe hepatic or renal dysfunction or in
patients with preexisting gallbladder disease

rhabdomyolysis وال myopathy أكثر تن( بعملوا ال
drug drug interaction كثير اله ،anticoagulant عبارة عن

 warfarin لا عبت effect لا اودوز ولو
bleading ببسيه



Bile acid–binding resins












significant LDL cholesterol– lowering effects<<< statins

Cholestyramine, colestipol , and colesevelam

Mechanism of action::

Anion-exchange resins that bind negatively charged bile acids and bile salts in the
small intestine

resin/bile acid complex is excreted in the feces, thus lowering the bile acid
concentration

Hepatocytes then increase conversion of cholesterol to bile acids, which are essential
components of the bile

اشي بمسك بال cholesterol وبروح بنزله بالفض2ت وما بخلي يصيرله امتصاص

Small intestine في ال

بعد ما يسحب ال LDL الي في الدم



 

 

 

 

Therapeutic uses::

The bile acid–binding resins are useful often in combination with diet or niacin for
treating type type IIA and type IIB hyperlipidemias

 

Cholestyramine can also relieve pruritus caused by accumulation of bile acids in
patients with biliary stasis.

 

Colesevelam is also indicated for type 2 diabetes due to its glucose-lowering effects.

بسبب زيادة ال bile acid في الدم

Clinically همدختسنب ام ةحارص



Pharmacokinetics
 

 

 

 

 

 

 

 

Bile acid sequestrants are insoluble in water and have large molecular weights

Neither absorbed Nor metabolized ,,,, totally excreted in feces

Adverse effects:

GI disturbances, such as constipation, nausea, and flatulence

Colesevelam has fewer GI side effects

They impair the absorption of the fat-soluble vitamins

They interfere with the absorption of many drugs (for example, digoxin, warfarin, and
thyroid hormone) ?????

These agents may raise triglyceride levels and are contraindicated in patients with
significant hypertriglyceridemia (≥400 mg/dL)

يروحوا ماسك. بشغ,ت تانية بالغلط



Cholesterol absorption inhibitor
 

 

 

 

 

Ezetimibe selectively inhibits absorption of dietary and biliary cholesterol in the small
intestine, leading to a decrease in the delivery of intestinal cholesterol to the liver.

This causes a reduction of hepatic cholesterol stores and an increase in clearance of
cholesterol from the blood.

Ezetimibe lowers LDL cholesterol by approximately 17%.

 

 Patients with moderate to severe hepatic insufficiency should not be treated with
ezetimibe.

 

Adverse effects are uncommon with use of ezetimibe

LDL لا بحسي حار liver لا يلاتلاب

عادة بنستخدمه ;ا بنستخدم جرعات عالية من ال statin وما بنصل لل effect الي بدنا ياه



Monoclonal antibodies

مش هيضل هان طول الوقت، في وقت من ا%وقات 
بنقلب وبنعمله endocytosis وبصيرله 

lysosomal degradation وبتخلص منه ال 
 hepatocytes

- وهيك هيضل ال LDL في الدم

اQنزيم هاد بساعد في هذه العملية

statin لا عم همدختسن نكمم



monoclonal antibodies اشي طبيعي بصير مع معظم ال


