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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.

 

NB: This slide
is for your
Knowledge

NB: This slide
is for your
Knowledge

Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 مھم اوتیسح وھف        داھب يشا يا

 الله مسب
امراف ةرضاحم رخا أدبن

😊
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 An increase in preload also  results in vasodilation, natriuresis, inhibition of  ولمعب امھف اوركذتت ول و good compensation وناك مھنا ثیحب BNP لا و  ANP لا فرعنب انحا
renin and aldosterone release, and a reduction in myocardial fibrosis remodeling لا نم ف BNP اوعرتخا recombinant لا سفن يطعی ءاود ينعی effect لا عات BNP  

  ةكرش : ظفحلل راصتخا
BMP لا تلمع ھلتسن

 لا ول وا  diuretics لا نع لیدب
diuretic  يطعم شم effect يدب انا و 
 هریثأت نع ضوعی يشا فیضا

 volume overloadلا للقتب لا جلاعب مدختسی

 مھیز لغتشی و natriuretic peptide لا تلابقتسم ىلع طبتری حر nesiritide لا
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 هریبك ھیمكب ھعرج يطعب ھیادبلاب
  bolus اھیمسنب و ونم

 لكش ىلع ھیطعا ریصب و لولحمب اوبكرب اھدعب
continuous infusion 

  مسجلاب يدنع و يعیبطلا BNP لا ھبشب ءاودلا داھ ونلا لیلق
Neprilysin لا رسكب داھ انیكح ANP لا و BNP 
 short t1/2 يلاتلاب و وضرب ورسكیحف

 renal اھدنع يللا سانلا يلاتلاب
failure مھدب adjustment لل 

doses 

diuretics لا ضارعا سفن

 renal لا ىلع كیشا مزلاف
function 

↓ 6
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 مھاندخا يللا  medication لاب ریكذت

First line 
They improve symptoms and decrease mortality so the 
increase survival 

ARBs لا لیدب يطعنب ACE لل باجتسا ام ضیرملا اذا

 وللقب نامك مھسفن امھ و B blocker يطعا نكمم فیك كیھ ازا بیط  EF لا للقیح و اھللقیح ونا ثیحبcontractility لا ىلعرثأب HFلا
؟contraction لا

 يلاتلاب SNS لا زیفحت ةدایز يھ  mechanismلا ياھ ىدحا و ھلاغش  compensatory mechanism ودنع HF لا ضیرم ونا هركفلا
 ونلا HF لا ءوس دیزیح يشلاا داھ و HR لا و  contractility لا يدنع دیزیح يلاتلاب  SNS is more activated لا HF لا ضیرم

 شم اوعضو ينعی stable راص ضیرملا ام دعب gradually لكشب  B blocker لا مدختسنب يلاتلاب heartلا ىلع  overload لمعتح
acute  لا نم للقنل SNS effects  لا ونا اودجو نامك و B blockers  لا للقتب remodeling يلاتلاب increased survival and 

decreased deaths 
 ھلكشملا نكل بلقلا ةیلاعف نم دیزن ناشع  contraction لا يدنع دیزی ونا حینم نوكب  ھیادبلاب ينعی  acute لا ةلحرمب HFلا ونا ھلغش فرعن اندب
 chronicHF لاب ریصا سب كیھلف رخلاا ع برخت و بلقلا ةلضع لغتشت لطبت حر long run لا ىلع contraction لا داھ لض ول ونا ریصتب

chronic HF لا ىلع ىطعت يھف B blockers لا اھنمض نم و ونم للقت ھیودا يطعا ریصبف   contraction ریصی يدب نوكب ام

 mortality لا للقب ونلا لا فیضا نكمم  most severe HF لا ةلاحب

 لا داھ نم صلختنل volume overload ضیرملا دنع نوكی امل سب ىطعنتب تلااحلا لكب شم
overload لا يطعنبً ابلاغ و Loop diuretics اوربتعی مھنلا  are the diuretics of choice in 

reducing extracellular volume in heart failure. • Thiazide diuretics may be 
added in patients resistant to loop diuretics

 ودنع للقن ونا ةجاحب ضیرملا انفش ةلاحب ھیطعنب
 more لمعن و  preload and afterload لا

vd

 symptomatic ttt لل  mainly لودھ
 بلقلا ىلع load لا و HR لا فیفختل

They don’t decrease mortality 

 لا نیسحتل  short term ل اوطعنب و  contractility لا ودیزب
contraction  لا ةرتف صلختل سب  نیدعب ضیرملا مھمدختسی لضب ام نكل 

acute period لا ادعام digoxin ھیطعن نكمم for a long period of 
time  يقابل ھلامعتسا مغر ھضارعا تحار ام ضیرملا ونا ةلاحب 

 medicationلا

 اوطعب  ARNI لاف تایفاك شم اوناك ول  ACEI لا و   ARBs لل لیدب
extra benefit لا و ضارعلاا وللقبف  mortality مھلا نكل رثكا more 

risk factors  لا يز angioedema  و more hypotension كیھ ناشع 
 acute لا تلااحب  symptoms لا للقب first line لا شم امھ
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

  رثكا polytherapy لل ضیرملا ھجتا ام لك  stage لا داز ام لك

Acute HF

 ب لولااب شلبب

 اھدعب
 نسحلا inotropic نامك فیضا نكمم نسحت ضیرملا ول اھدعب  maximum tolerated dose لل يطعب

B blocker لا فیضا حورب نوھ stable ضیرملا ریصی سب و رثكا ضارعلاا
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk
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= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 تیبلا ع مھعجرن صلخ اندب و ب تصخشت يللا ىضرملا بیط

 ب مھعم شلبب

 بسانملا يشلال لصولا ةعرجلا يوش يوش عفرب و
 تنسحت ام ضارعلاا ول فیضا نامك نكمم

black people لاب ةصاخ

ضارعا ودنع اسلو

 طقف ضارعلاا نیسحتل لودھ فیضب وا

 مھانیكح يللا ھیودلاا لك ع يشام ينعی

 hydralazine and لا
isosorbide dinitrate  لودھ 

 لا وللقب ام ضارعلاا وللقب سب
mortality  لا اما 

Aldosterone antagonists 
 mortality لا للقب وھف

To improve the 
symptoms 

contractility لا ةدایزل HR لا لیلقتل
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.
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• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.
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reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.
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death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk
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to initiate for symptomatic and survival benefits?
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2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
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symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
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 ضعب عم ولخدب نیتلغش ينعی نیتلغش ىلع رثأب ونا زیما ردقب مسلاا نم

 دیلاسلا داھ اوفوشت اوعجرت اھدعب داھ دعبلا دیلاسلا اوفوشت لضفی

 ثیحب insulin dependent ينعی  insulin لا ىلع ودمتعب يللا امھ type 1 لولاا عونلا نیعون يركسلا
 In diabetes type 2, the pancreas makes    يناثلا عونلا اما نیلوسنا جتنب ام نابرخ نوكب سایركنبلا

less insulin than used to, and your body becomes resistant to insulin.

 ھیلع ھلاغش اسل ثاحبلاا و هریتك تاسارد ھیلع ام اسل ءاودلا  داھ

HF لل نامك طبزب علط نیدعب نكل يركسلا جلاعل مدختسی ھیادبلاب ناك

 لودھ ونا اوفشتكا كیھ ناشعف HF مھدنع ریصب diabetes لا ىضرم نم %20 يلاوح
 يركسلل SGLT2  لا اومدختسی امل HF لا مھدنع نسحتی ناك ىضرملا

 ھیف ھباصلال  risk لا لیلقتل طقف نكل HF ودنع ام وھ و ىتح ضیرملل ھیطعن نكمم ينعی
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• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 proximal convoluted tubule لاب ھیلكلاب هدوجوم cells يدنع
 Na ومسا لبقتسم ةطساوب زوكلجلا لاخدا نع ھلوؤسم ربتعت ثیحب

glucose  cotransporter   (SGLT2)و مویدوص لخدتب اھنا ثیحب 
 ضیرمل transporter لا ياھل inhibition لمعن املف ضعب عم زوكولج
 مدلاب ھتبسن عافتراو ركسلا صاصتما ةداعا عنمن ناشعً لاثم يركس ودنع
   مسجلا ارب ھجارخا و لوبلاب ركسلا حرط نم دیزن ریصنح كیھ ثیحب رتكا

  يركسلا انجلاعً اذا مدلاب ركسلا للقنح ونا ولمعیح يشا لوا يلاتلاب
 as a diuretic effect لغتشی حر لوبلاب ركسلا لزنی امل ونا يشا ينات
 رثكا H2O بحسی ریصیح يلاتلاب لوبلاب  osmolarity لا دیزیح ينعی
 مویدوصلا اوطبثا امل يلاتلاب مویدوص لقنب ناك transporter لا داھ ونا ىسنن ام نامك

 diuretic effect وضرب يلاتلاب H2O وعم نامك بحسی و لوبلل علطیح
 HF لا جلاعل دیج رایخ ربتعی اھلمعب يللا  effects لا ياھ ببسب ونا اودجوف
SGLT2 inhibitors لا راتخب HF و diabetic ودنع صخش case ب ىجا ولف

 Improve cardiac performance by causing positive inotropic effects and نامك
vasodilation

 لمعب ونلا
- Increased entry of calcium ions into myocardial cells and enhanced 

contraction.لا يز ویز وھ يلاتلاب ریصب كیھ فیك فورعم شم نكل inotropic نامك   

 لا ونلا نیلوسنلاا تایوتسم للقن حر ثیحب حینم يشلاا داھ و
insulin release ولا ریتك bad effect  لا ىلع body 
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

organs لا ياھ لك ىلع رثأب ونا ثیحب effects ریثك ولا

 ىضرم نم ریتك ونلا حینم داھ و
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Kidney لمعب وھف protection 
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 عجاری ياج سب و acute HF ب يناجا صخش ول ينعی
  يركس ودنع ام ول ىتح هایا ولفصوا نكمم وتلاح يدنع
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 survival لا نسحی يشا اندب

 fluid overload ودنع و ضارعاب ياج انیكح صخشلا ول مھمدختسب لودھ
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 لا وللقب survival لا نسحی و ضیرملا ضارعا نسحی يشا اندب
mortality

 survival لا نسحب ام
 sever hypotension ضیرملل ولمعی حر
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

~
↓HR

↓renin

↓ SNS activity-> norepinephrine



CVS- Pharmacology 10
Drugs for heart failure 2

Faculty of Medicine
The Hashemite University
Arwa Al Anber (MD, PhD)

Office: 1018
 

Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

 لاب اما  survival لا نسحتب  black لاب ياھ
white  لا نسحتب ام survival 
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Recombinant B-type natriuretic peptide
(BNP)

• Recombinant B-type natriuretic peptide (BNP): Nesiritide
• A recombinant (BNP)  can be used as an alternative to IV diuretics:
• In acute decompensated congestive HF, drugs that reduce preload

result in improvement in HF symptoms such as dyspnea. IV diuretics
are utilized in the acute setting to reduce preload. When IV diuretics
are minimally effective, arecombinant (BNP)  can be used as an
alternative to IV diuretics.

 
• Through binding to natriuretic peptide receptors, nesiritide stimulates

natriuresis and diuresis and reduces preload and afterload.

Recombinant B-type natriuretic peptide
(BNP)
• Nesiritide is administered intravenously as a bolus (most often) and

continuous infusion.
• Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration.
 
• Adverse effects :
• Hypotension and dizziness
• Nesiritide can worsen renal function.
 

Goals of pharmacologic intervention in HF
• The following classes of drugs have been shown to be effective:
1) Angiotensin-converting enzyme (ACE) inhibitors
2) Angiotensin receptor blockers(ARBs)
3) Aldosterone antagonists
4) Beta -blockers
5) Diuretics
6) Direct vaso- and venodilators
7) Hyperpolarization-activated cyclic nucleotide-gated channel blockers (Ivabradine).
8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI)
10) Recombinant B-type natriuretic peptide (Nesitiritide).

ORDER OF THERAPY• Guidelines have classified HF into four stages, from least to most
severe.

• Note that as the disease progresses, polytherapy is initiated.
•  In patients with overt HF:

1. loop diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral
edema.  

2. ACE inhibitors or ARBs (if ACE inhibitors are not tolerated) are
added after the optimization of diuretic therapy. The dosage is
gradually titrated to that which is maximally tolerated and/or
produces optimal cardiac output. Beta-blockers used to be added after
optimization of ACE inhibitor or ARB therapy.

ORDER OF THERAPY
• Most patients newly diagnosed with HFrEF:

1. Initiated on both low doses of an ACE inhibitor and beta -
blocker after initial stabilization. These agents are slowly titrated to
optimal levels to increase tolerability.

2. Aldosterone antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have
HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

3. Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan.

4. Lastly, digoxin and ivabradine are added for symptomatic benefit
only in patients on optimal HF pharmacotherapy.

ORDER OF THERAPY

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

• SGLT2 inhibitors are a class of prescription medicines that are FDA-
approved for use with diet and exercise to lower blood sugar in
adults with type 2 diabetes.

• GLT2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

• Diabetes and heart failure are common. Approximately 1 in 5 people
will develop HF in their lifetime

• Dapagliflozin and empagliflozin are the first SGLT2 inhibitors to be
approved by the U.S. Food and Drug Administration (FDA) for both
type 2 diabetes and heart failure risk reduction.

Sodium-glucose Cotransporter-2 SGLT2
inhibitors

SDLT2 inhibitors reduce
renal tubular glucose
reabsorption, producing a
reduction in blood glucose
without stimulating insulin
release.

Sodium-glucose Cotransporter-2 (SGLT2)
inhibitors

• Some SGLT2 inhibitors are FDA approved for reduction of risk for
death, HF hospitalization and urgent HF visits in :

1. Patients with HF, regardless of diabetes status and ejection fraction.

2. Patients with diabetes, chronic kidney disease and other CV risk

factors.
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Hospital management of
patients with suspected acute
heart failure.
 
DCM = dilated cardiomyopathy; MAP =
mean arterial pressure; MCS = mechanical
circulatory support; NIPPV = non-invasive
positive pressure ventilation; SpO2 =
oxygen saturation; US = ultrasound; VSR
= ventricular septal rupture.

1- A patient is newly diagnosed with HFrEF and is
asymptomatic. Which is the most appropriate drug
to initiate for symptomatic and survival benefits?

A. Dobutamine
B. Furosemide
C. Lisinopril
D. Sacubitri /Valsartan
 

2-A Hispanic man with HFrEF currently takes maximally
tolerated doses of metoprolol succinate and enalapril, along
with moderate-dose furosemide. He is euvolemic but
continues to have HF symptoms. The systolic blood pressure is
low, but the patient does not have signs or symptoms of
hypotension. Which is the best recommendation to improve HF
symptoms and survival in this patient?

A. Stop enalapril, wait 36 hours, and start sacubitril/ valsartan.
B. Start digoxin.
C. Start fixed-dose hydralazine and isosorbide dinitrate
D. Start spironolactone.

3- Beta -Blockers improve cardiac function
in HF by

A. decreasing cardiac remodeling
B. increasing heart rate
C. increasing renin release
D. activating norepinephrine

4- 75-year-old white man has HFrEF and reports stable HF
symptoms. His current drug therapy includes optimal- dose
enalapril, carvedilol, and spironolactone. Which is the best
recommendation to improve HF symptoms and survival?

A. Start fixed-dose hydralazine /isosorbide dinitrate.
B. Start ivabradine.
C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.

5- Which of the following is important to
monitor in patients taking digoxin?

A. Chloride
B. Potassium
C. Sodium
D. Zinc
E. Calcium

6- A 73-year-old patient suffering from
congestive heart failure accidentally ingests a
toxic dose of digoxin. Clinical consequences
due to the toxic effects of cardiac glycosides
are likely to include?
(A) seizures
(B) hypercalcemia
(C) bicarbonaturia
(D) intermittent claudication
(E) visual disturbances

7- Both dobutamine and milrinone increase cardiac
contractility by?

(A) activation of adenylyl cyclase
(B) inactivation of Na channels
(C) inhibition of Na+/K+-ATPase
(D) increasing cAMP
(E) activation of Na/Cl cotransporter
 

8- Which drug below is useful for patients with congestive heart
failure because it reduces both preload and afterload, and also
inhibits cardiac remodeling?
(A) Hydralazine
(B) Hydrochlorothiazide
(C) Prazosin
(D) Nifedipine
(E) Captopril
 

9- 68-year-old man presented with progressive dyspnea and lower
extremity edema. Medical history is significant for non- Hodgkin's
lymphoma, which is in remission after chemotherapy 8 years ago,
BP is 128/78 mm Hg, HR 88/min. Auscultation reveals bibasilar
lung crackles and 1+ bilateral lower extremity edema.
Echocardiogram shows biventricular dilatation and left ventricular
EF= 35%. After initial stabilization, long term use of which of the
following medications will most likely improve survival in the
patient?

A. Amiodarone
B. Amlodipine
C. Carvedilol
D. Digoxin
E. Furosemide
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HF ولمعی نكمم ریتكً انایحا

 stable ىجا ضیرملا ينعی

 survival لا نسحب ام

 volume overload لا نم للقنل  stable شم ضیرملا ناك امل ھیطعب
 survival لل  improve يلمعب ام ونا ریغ

-

-> normal -> normal

indication &
to have volume overload.
pulmonary
edema
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 لصفلا داھب امراف ةرضاحم رخا انصلخ نوكنب كیھ

🔥🔥

 

 ..…اوتدفتسا اونوكت  ىنمتب مھملا

 اھعم انصلخ و تصلخ اللهدمحلا

🙂

 دنع يل هدرف ،تملعت امو تظفح امو تأرق ام كعدوتسأ ينإ مهللا
 ،قدص لخدم ينلخدأ يبر ،ريدق ءيش لك ىلع كنإ ،هيلإ يتجاح
 حرشا بر ً،اريصنً اناطلس كندل نم يل لعجاو ،قدص جرخم ينجرخأو
 مسب ،يلوق اوهقفي ،يناسل نم ةدقع للحاو ،يرمأ يل رسيو ،يردص يل
 حاتفلا للها

🤍


