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Why New Drugs??

1. We have 69 anti-hypertensive drugs in 15 different 
classes

2. Optimal control of BP is achieved in less than 8% in 
developing countries

3. Still hypertension morbidity and mortality 
unacceptably high

4. Current treatment of hypertension is empirical, 
choice of therapy is by trial and error

5. Non-compliance on drug treatment remains a 
major issue (culture- costs- adverse effects) 
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Unmet Needs
1. Improving efficacy and favorable safety profile

2. Correction of residual damage and interrupting 

the progression of end-organ damage

3. Addressing associated risk factors and 

comorbidities

4. Achieving  a more rational therapies targeting 

the underlying pathophysiologic mechanisms 

Classic Pressor Targets

• Sympathetic nervous system ( alpha and beta 

blockers)

• RAAS  (ACEIs and ARBs)

• Na+  (natruretics)

• Arterial Vasomtion (vasodilators)
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New Pressor Targets

• Natruretic peptides

• Aldosterone

• Endothelines

• New RAAS targets

New Therapeutic Agents

• Natriuretic peptides
– Neutral endopeptidase (NEP) inhibtors
– Natriuretic peptide receptor agonists

• Aldosterone
– Mineralocorticoid Receptors Antagonists (MRA) 
– Aldosterone synthase inhibitors

• Endothelines
– Endothelin-receptor blockers

• New RAAS targets
– Angiotension receptor AT2 receptor agonist
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1- New Classes

2- New drugs in old classes

3- New combinations of    

drugs

New Antihypertensive Drugs

(1)  New Classes
– Neutral endopeptidase (NE) inhibitors

– Renin inhibitors

– Endothelin receptor antagonists

– Angiotensin-targeting vaccines

– Aldosterone-synthase inhibitors

–Phosphdisterase inhibitors 

–Nicotine-channel blocker 

– Allopurinol
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)2) New Drugs in Old Classes

Clevidipine

• Fourth-generation dihydropyridin CCB

• Purely vascular selective

• Ultrashort-acting

• IV infusion

• hypertensive emergencies

(3) New Combinations 
–Dual-acting angiotensin-plus endothelin-

receptor antagonist

–Dual-acting angiotensin receptors - NEP 

inhibitors

–Dual-acting NEP and endothelins inhibitors
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The Great HOPE

Natruretic Peptide Pathway

Natriuretic Peptide System

All have a 17-amino acid (AA) ring structure with 11 identical AA’s
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Natriuretic Peptide System

p

Natriuretic Peptide :  Function

• Major natural RAAS counteracting system

–Vasodilatory

–Diuretic and natriuretic

–Anti-proliferative

–Anti-apoptotic

p

All Favourable Biological Actions 
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Natriuretic Peptides: Biology 

BNP is cleared by:

(1) Binding to NPRC                                                         (2)  Enzymatic degradation 
(NEP: Nebrilysin)

2 hours
20 

minutes

Pharmacologic approaches to 
enhance NP effects

• Exogenous natriuretic peptides /analogues

• Neprilysin Inhibitors

• Neprilysin inhibitors associated with an 
angiotensin-converting enzyme inhibitor.

• Angiotensin receptor neprilysin inhibitor 
(ARNI). 
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Pharmacologic approaches to 
enhance NP effects

• Exogenous natriuretic peptides /analogues.

• Neprilysin Inhibitors.

• Neprilysin inhibitors associated with an 
angiotensin-converting enzyme inhibitor.

• Angiotensin receptor neprilysin inhibitor (ARNI). 
LCZ696 (sacubitril/valsartan) compound.

Human recombinant BNP

• Nesiritide
– Synthetic recombinant form of BNP.

– Decreases PCWP and improves global clinical 
status of HF patients.

– Approved in acute decompensated HF.

– Meta-analysis of randomized trials reported 
increased mortality and worsening renal function 
compared with control therapy.
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Pharmacologic approaches to 
enhance NP effects

• Exogenous natriuretic peptides /analogues.

• Neprilysin (NEP) Inhibitors.

• Neprilysin inhibitors associated with an 
angiotensin-converting enzyme inhibitor.

• Angiotensin receptor neprilysin inhibitors (ARNI). 
LCZ696 (sacubitril/valsartan) compound.

Neprilysin Inhibitors

• Neprilysin (NEP) has many substrates 
– Ang-I

– Ang-II

– Kinin peptides

– Substance P

– Adrenomedullin

– Endothelin 

– Chemotactic peptide

– Enkephalins

– Amyloid-ß (A ß) peptide
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Pharmacologic approaches to 
enhance NP effects

• Exogenous natriuretic peptides /analogues.

• Neprilysin Inhibitors.

• Neprilysin inhibitors associated with an 
angiotensin-converting enzyme inhibitor.

• Angiotensin receptor neprilysin inhibitors (ARNI). 
LCZ696 (sacubitril/valsartan) compound.

Bradykinin metabolism

Neprilysin inhibition + ACEI

---

+++

Bradykinin
Natriuretic 

Hypotensive
Cardioprotective

Angioedema
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Neprilysin inhibitor + ACEI

• The most extensively investigated was 
OMAPATRILAT.

• OCTAVE and OVERTRUE trials showed 
increased risk of angiodema

Pharmacologic approaches to 
enhance NP effects

• Exogenous natriuretic peptides /analogues.

• Neprilysin Inhibitors.

• Neprilysin inhibitors associated with an 
angiotensin-converting enzyme inhibitor.

• Angiotensin receptor neprilysin inhibitors (ARNI). 
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Rationale of ARNI  

To target NP enhancement and 

RAAS blockade without increasing 

side effects

LCZ696

LCZ696: Angiotensin Receptor Neprilysin Inhibition

Angiotensin
receptor blocker

(valsartan)

Inhibition of 
neprilysin
(sacuptiri)
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PARADIGM-HF: All-Cause Mortality
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Enalapril
(n=4212)

LCZ696
(n=4187)

HR = 0.84 (0.76-0.93)

P<0.0001
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LCX 696 
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Take-Home Messages
• Despite plethora of current anti-HTN drugs we do not 

have the ideal one yet

• Majority of new classes of anti-HTN drugs  failed to 

show morbidity and mortality benefits while 

investigated 

• Natreutritic peptide pathway  represent a promising 

pressor target  for  ARNI

• Non-drug interventions for HTN control should be 

considered and further  investigated in parallel.

Thank You


