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* Recombinant B-type natriuretic peptide (BNP): Nesiritide
» A recombinant (BNP) can be used as an alternative to I'V diuretics:

volume overloadd! Jii

* In acute decompensated congestlve 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. 7 dueics o= o
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. Through binding to natriuretic peptide receptors, nesiritide stimulates
natriuresis and diuresis and reduces preload and afterload.



Recombinant B-type natriuretic peptide
(BNP) i

* Nesiritide 1s administered intravenously as a bolus (most often) and
continuous infusion. =g o=

® continuous infusion

* Nesiritide has a short half-life of 20 minutes and is cleared by renal

filtration el i galall BNP ) 4ady ¢l sall sla Y 8 & renal Waie U ) iy D
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function

* Adverse effects : dureics 3 oo s
* Hypotension and dizziness

* Nesiritide can worsen renal function.
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Goals of pharmacologic intervention in HF

* The following classes of drugs have been shown to be effective:
. . . . oy - First line
1) AnglotenSm-COnVertlng enzyme (ACE) inhibitors They improve symptoms and decrease mortality so the
. . increase survival
2) Angiotensin receptor blockers(ARBS) arssu s o ack 3 st ms
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They don’t decrease mortality

7) Hyperpolarization-activated cvgfclic nucleotide-gated channel blockers (Ivabradine).

8) Inotropic agents
9) The combination of a neprilysin inhibitor with an angiotensin receptor blocker(ARNI) >

Ishey ARNI J4 ldlS (21538 50 ACETJ) 5 ARBs J dis
more a¢d) SV S mortality J) 5 o=l e ¥ sllid extra benefit

10) Recombinant B-type natriuretic peptide (Nesitiritide). S o hypetension > smetoedom 3 5 ok fbtors

acute J &Yy symptoms J) Ji first line JI e Lot
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* Note that as the disease progresses, polytherapy is initiated.
* In patients with overt HF: Acutnr

G daVl i

1. 15o0p diuretics are often introduced first for relief of signs or
symptoms of volume overload, such as dyspnea and peripheral

edema s (aY inotropic oS sl (Sas (uad (el o ey maximum tolerated dose J! stax
B blocker J <asal = 5.5 ()8 stable g all suay g 5 SSI (al je Y

2. SACE 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

Gl g agra i pald Uy g0 Cuadds I o i cub

» Most patients newly diagnosed with HFrEF:

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. = ostoamic sigmsmidn, o ki)

Muﬁé%?t‘éﬁgmne antagonists and fixed-dose hydralazine and
isosorbide dinitrate are initiated in patients who continue to have

black pep{ﬂe

HF symptoms despite optimal doses of an ACE inhibitor and beta -
blocker.

Once at an optimal ACE inhibitor or ARB dose and if the patient
remains symptomatic, can be replaced by sacubitril/valsartan. "
Lastly, digoxin and ivabradine are added for symptomatic benefit

only in patients on optimal HF pharmacotherapy. »us wwsose o o
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STAGEA STAGEB STAGEC
High risk with Structural Structural
no symptoms hnrtdiu':sc, heart disease, Ualel daa gy
A— no symptoms previous or
current e
symptoms =
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) ACE inhibitors and [:-blockers in all patients; aldosterone antagonists and FDC HYD/ISDN in select patients | |~
ACE inhibitors or ARBs in all patients:fi-blocker in select patients <o cp, o "
Treat hypertension, diabetes, dyslipidemia; ACE inhibitors or ARBs in some patients

Risk factor] reduction] patient education) comdrpidty ' gl
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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

. . <y insulin dependent = insulin J (e sadies A Lt type 1 ds¥) g sl (ue 5 s Sl
adu1ts Wlth type 2 dlabetes.——<> In diabetes type 2, the pancreas makes (23l g sill Lol Gal sasdl i L o A (555 Gl Sl

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

* GLT?2 inhibitor class include Dapagliflozin (brand name Farxiga®)
and empagliflozin (Jardiance®).

* Diabetes and heart failure are common. éggroximately 1 in 5 people

s il 15820 Gl e e diabetes J o e 55 %20 s>

will develop HF in their lifetime «=isorm ot dus ososons

* 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.
4 4l rigk J Jilisl Laié (ST HF saie e a5 Jia G pall dgdand (San ny



Sodium-glucose Cotransporter-2 SGLT?2
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SGLT2 Inhibitors
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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 :

= ks 0w s acute HF o (ls) padd 5l e
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Patlents with HF, regardless of diabetes status and ejection fractlon.

very low S

I gl

Patients with diabetes, chronic kidney disease and other CV risk

Cardiovascular

factors.
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SGLT2 Inhibitors
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Weight Loss.
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Patient with suspected AHF

Symptoms/signs, history of cardiac disorder

!

@
8
5 . . :
g ----- ECG - Natriuretic peptides - Lung US or chest X-ray
¢ !
Hemodynamic instability?
SBP <90 mmHg and/or MAP <65 mmHg, cold extremities
I No I Yes
¥ ¥
Respiratory distress? Inotropes
RR 25, Sp0; <90%, orthopnea, +/-
paroxysmal nocturnal dyspnea vasopressors
I |
o No NIPPV or
3 invasive — Icu/ccu
; ventilation
- “Diuretics
+/_ l l l l
vasodilators
Mechanical .
.......................................... » ACS? complication? Arrhythmic Other causes?
‘ plication? storm? Decompensated DCM
VSR, tamponade
[ ves [es [es [ ves
v v v v
Reassessment: Operatin; . @ Treatment of
. CATH LAB P g Antiarrhythmics L
improved? room precipitant factors
o
e Lo ! ! ! !
g Refractory shock/stage D or E?
Ward Icu/ccu Vascular hyporesponsiveness to volume loading and
increasing doses of inotropes and vasopressors
l l Lo L ves
¥ A4 2 \4
I s
E Treatment of precipitant factors
= Atrial fibrillation, hypertension, infection, Medication therapy MCs
< s eyl e
< medicaion non-adherence, dietetic, Diuretics
™ medication upgrade, patient educaiton

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.
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1- A patient is newly diagnosed with HFrEF and is

asymptomatic. Which 1s the most appropriate drug
to 1nitiate for symptomatic and survival benefits?

A. Dobutamine

B. Furosemide oo s oe oo s s
V/C. Lisinopril ssei - revy dsgnosea

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.
o sever hypotension gz ell sless 7

B. Start digoxin. survival I gms e

[ JUPNPESY

C. Start fixed-dose hydralazine and isosorbide dinitrate 25

v/ D. Start spironolactone. o s suvival 9 oes: s cm oo e s 1

mortality



3- Beta -Blockers improve cardiac function
in HF by

,A. decreasing cardiac remodeling
B. increasing heart rate ‘X
C. increasing renin release ¢«
D. activating norepinephrine Js#s astivity — § repinephrire



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. - siyielJ o= black Jeos
B. Start ivabradine.

v C. Replace enalapril with sacubitril/valsartan.
D. Start digoxin.



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

A. Chloride
v~ 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?

1A) 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 1s useful for patients with congestive heart
failure because it reduces both preload and afterload, and also
inhibits cardiac remodeling?
(A) Hydralazine VB
(B) Hydrochlorothiazide dhisetes
(C) Prazosin
i rar For HF)
(D) Nifedipine o tficx ov fenackeliy (rat
v (E) Captopril (ACE)



9- 68-year-old man presented with progressive dyspnea and lower
extremity edema. Medical hlstory 1S 31gn1ﬁcant for non- Hodgkin's
lymphoma Wthh is in remlssmn after chemotfférapy 8 years ago,
oo BPIS. 128/78 Mm Hg, HR 88/min. Auscultation reveals bibasilar
re e lung crackles and 1+ bilateral lower extremity edema. vl aedondt.

almera
dena Echocardiogram shows biventricular dilatation and left ventricular

stab 6;5; w

EF=35%. After initial stablllzatlon long term use of which of the
following medications will most hkely improve survival in the

patient?
) Amiodarone
B. Amlodipine
C. Carvedilol (B~ Blacker)

O

DigOXin survival J) geas b
E. Furosemide ...




Oy Jadll ey L jla s pmlaa A Liald <o clia
@ e Lald 5 Cuald dlaeal)

) i) ) 63 8 ity agall

sie o] s calal Lug i Log o155 Lo clesiond 53] agll
chAAJAJA @_‘Ja.sl @2 8 reds S gle eli) ] SSala

Tt oy Dy Bl ehiad (o (o Jaaly cBas € yae sin)als
prs (ods8 L9gB4s oileal (yo BuBie Jlaly (50l (o] Sumy (S
c Gall «ul



