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Overview 

Mechanism	of	cardiovascular	drugs	
Indications	and	clinical	use	in	cardiology	
	



Renin-Angiotensin Inhibitors:  
Angiotensin-Converting Enzyme Inhibitors,  

Angiotensin Receptor Blockers 



ACE-I,	ARB	



Cardiorenal Effects of ACE Inhibitors	
	

• Vasodilation (arterial & venous) 
- reduce arterial & venous pressure 
- reduce ventricular afterload & preload 
• Decrease blood volume 
- natriuretic 
- diuretic 
• Depress sympathetic activity 
• Inhibit cardiac and vascular hypertrophy 



Therapeutic Use: 
 

• Hypertension 
• Heart failure 
• Post-myocardial infarction 

ACE-I,	ARB	



• RAS	inhibitors	are	among	the	best	tolerated	of	the	
antihypertensive	drugs	

• Reduce	CV	events	and	preventing	deterioration	of	renal	
function	in	high-risk	hypertensive	patients	

•  “Dual	RAS	blockade”—either	with	an	ACEI	plus	an	ARB—
is	now	contraindicated	due	to	hypotension,	acute	
kidney	injury	(AKI),	and	hyperkalemia	

• As	monotherapy,	ACEIs	are	generally	less	effective	in	
lowering	BP	in	black	patients	and	in	older	patients	with	
low-renin	hypertension,	but	they	are	quite	effective	in	
these	groups	when	combined	with	a	CCB	or	low-dose	
diuretic	

ACE-I, ARB à Hypertension 



• ARBs	confer	the	same	benefits	as	ACEIs	in	treating	
hypertension	while	avoiding	the	ACEI-related	
cough	and	angioedema	

• ACEIs	and	ARBs	have	become	standard	first-line	
antihypertensive	therapy	for	patients	with	diabetic	
and	nondiabetic	CKD,	but	evidence	indicates	that	
RAS	inhibitors	provide	superior	renal	protection	
than	do	other	antihypertensive	agents,	mainly	for	
nondiabetic	proteinuric	CKD	

ACE-I, ARB 





ACE-I, ARB à Heart failure	

	
There	is	overwhelming	evidence	that	ACEIs	should	
be	used	in	symptomatic	and	asymptomatic	patients	
with	a	reduced	EF	(<40%).	ACEIs	stabilize	LV	
remodeling,	improve	patient	symptoms,	prevent	
hospitalization,	and	prolong	life.	







Side effects 

dry	cough	(ACE-I)	
angioedema	(ACE-I)	
hyperkalemia		
ACEIs	and	ARBs	can	provoke	hyperkalemia	in	the	setting	of	CKD	
	
	
	
	
	
	
fetal	renal	agenesis	and	other	birth	defects	(contraindicated	in	
pregnancy	)	



Contrindication ACE inhibitors  

• Pregnancy	
• History	of	angioedema	
• Bilateral	renal	artery	stenosis	
• Known	allergic	reaction/other	adverse	reaction	
(drug-specific)	



Cautions/seek specialist advice:
1. Significant hyperkalemia (K+>5.0 mmol/L)
2. Significant renal disfunction (creatinine >2.5 mg/dl or GFR 
<30 mL/min/1,73m2).
3. Symptomatic or severe asymptomatic hypotension (systolic 
blood pressure <90 mmHg).
4. Drug interactions to look out for:
o K+ supplements/ K+-sparing diuretics, e.g. amiloride and triamterene (beware combination 
preparations with furosemide).
o MRAs.
o Renin inhibitorsc.
o NSAIDsd.
o Trimethoprim/trimethoprim-sulfamethoxazole.
o ‘Low-salt’ substitutes with a high K+ content	



Beta-Adrenoceptor Antagonists (Beta-Blockers) 

bind to beta-adrenoceptors and block the 
binding of norepinephrine and epinephrine 
to these receptors 
 
sympatholytic	drugs	
	
Some	beta-blockers		possess	intrinsic	
sympathomimetic	activity	(ISA)	or	membrane	
stabilizing	activity	(MSA).	



Beta-Adrenoceptor 
Antagonists (Beta-Blockers) 





Therapeutic Indications Beta-Blockers 
 

-	hypertension		
-	angina	
-	myocardial	infarction		
-	arrhythmias		
-	heart	failure	



Beta-Blockers à Hypertension 
 

Reduce	cardiac	output	
	
Acute	treatment	with	a	beta-blocker	is	not	very	
effective	in	reducing	arterial	pressure	because	of	a	
compensatory	increase	in	systemic	vascular	
resistance.	
Chronic	treatment	with	beta-blockers	lowers	arterial	
pressure	possibly	because	of	reduced	renin	release	
by	the	kidneys	and	effects	of	beta-blockade	on	
central	and	peripheral	nervous	systems.		



Angina and myocardial infarction 
 
• B-blockers	reduce	oxygen	demand	by	diminish	
heart	rate,	contractility,	and	arterial	pressure	

•  relieve	a	patient	of	anginal	pain		
• decrease	mortality	in	pts	after	myocardial	
infarction	

(improving	the	oxygen	supply/demand	ratio,	
reducing	arrhythmias,	and	their	ability	to	inhibit	
subsequent	cardiac	remodeling)	



Arrhythmias 
 

B-blockers	-	class	II	antiarrhythmic	drugs	
inhibit	sympathetic	influences	on	cardiac	electrical	
activity	
sympathetic	nerves	increase:	
-	sinoatrial	node	automaticity	by	increasing	the	
pacemaker	currents,	which	increases	sinus	rate.			
-  conduction	velocity	(particularly	at	the	
atrioventricular	node)	

-  stimulates	aberrant	pacemaker	activity	(ectopic	foci).	



Heart failure 

• Although	it	seems	counterintuitive	
that	cardioinhibitory	drugs	such	as	beta-blockers	
would	be	used	in	cases	of	systolic	dysfunction,	clinical	
studies	have	shown	quite	conclusively	that	some	
specific	beta-blockers	actually	reduce	mortality	and	
morbidity	in	symptomatic	patients	with	HFrEF	

•  reduce	deleterious	cardiac	remodeling		





Side effects of beta-blockers 

bradycardia	
reduced	exercise	capacity	
heart	failure	
hypotension	
atrioventicular	nodal	conduction	block	
bronchoconstriction	(B2)		
mask	the	tachycardia	that	serves	as	a	warning	sign	
for	insulin-induced	hypoglycemia	in	diabetic	patients	
	



Contra-indications: 
 
1.	Second-	or	third-degree	AV	block	(in	the	absence	
of	a	permanent	pacemaker).	
2.	Critical	limb	ischaemia.	
3.	Asthma	(relative	contra-indication):	if	cardio-
selective	beta-blockers	are	indicated,	asthma	is	not	
necessarily	an	absolute	contra-indication	
*COPD	is	not	a	contra-indication	



Drug	interactions	to	look	out	for	(because	of	
risk	of	bradycardia/atrioventricular	block):	
• Verapamil,	diltiazem	(should	be	discontinued).b	
•  	Digoxin.	
•  	Amiodarone.	
•  	Ivabradine.	





Mineralocorticoid receptor 
antagonists 
MRAs	(spironolactone	and	eplerenone)	block	
receptors	that	bind	aldosterone	and,	with	different	
degrees	of	affinity,	other	steroid	hormone	(e.g.	
corticosteroids,	androgens)	receptors.	





MRAs 

Indication:	
Symptomatic	patients	(despite	treatment	with	an	
ACEI	and	a	beta-blocker)	with	HFrEF	and	LVEF	≤35%	
	
	
àreduce	mortality	and	HF	hospitalization	





Inclusion criteria - the PARADIGM-HF trial 

•  symptomatic	HFrEF	with	LVEF	≤35%		
•  elevated	plasma	NP	levels	(BNP	≥150	pg/mL	or	
• NT-proBNP	≥600	pg/mL)	
•  an	estimated	GFR	(eGFR)	≥30	mL/min/1.73	m2	of	
body	surface	area	



Conclusion - the PARADIGM-HF trial 

sacubitril/valsartan	(97/103	mg	b.i.d.)	was	superior	
to	ACEI	(enalapril	10mg	b.i.d.)	in	reducing	
hospitalizations	for	worsening	HF,	cardiovascular	
mortality	and	overall	mortality	
	
Side	effects	of	ARNI:	
•  Symptomatic	hypotension	
•  angioedema	



Drugs for treatment of 
hypercholesterolaemia 
Statins		
Ezetymib	
PCSK9	inhibitors	
	





Statins 
-substantially	reduce	CV	morbidity	and	mortality	in	
both	primary	and	secondary	prevention,	in	both	
genders	and	in	all	age	groups	
	
-have	also	been	shown	to	slow	the	progression	or	
even	promote	regression	of	coronary	atherosclerosis	



Recommendations for treatment goals for 
low-density lipoprotein-cholesterol 



27.09.18	

R20					R30					R40	A80	



Side	effects	of	statins	

- muscular	pain 
- statin-induced	myopathy 
- rhabdomyolysis à severe	muscular	pain,	muscle	
necrosis	and	myoglobinuria	potentially	
leading	to	renal	failure	and	death	
-	elevation	of	alanine	aminotransferase		(ALT)	
-	small	increase	in	the	incidence	of	diabetes	



27.09.18	

Statins	+	ezetymib	(cholesterol	absorption	inhibitor)	



27.09.18	

PCSK9	inhibitors	

monoclonal antibodies that reduce LDL-C levels by 60%	





DAPT	–	dual	antiplatelet	therapy	
Aspirin	
	
P2Y12	Inhibitor:		
clopidogrel		
prasugrel		
ticagrelor	

Indication	for	DAPT:		
coronary	intervention		
myocardial infarction	



Current evidence suggests that DAPT mitigates the risk of stent 
thrombosis across the whole spectrum, from acute to very late 
event	

ischaemic vs. bleeding risks  for any given DAPT duration; 
the use of scores might prove useful to tailor DAPT 
duration in order to maximize ischaemic protection and minimize 
bleeding risks in the individual patient	

DAPT	–	dual	antiplatelet	therapy	


























