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Empathize: Understanding the Problem I
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Reduced Ejection Fraction

Left ventricle does
not eject sufficient
blood.

Heart muscle is weak and
not pumping properly




Pathophysiology of CHF .
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Decreased cardiac output — Activation of RAAS

— Sodium and water retention — Worsening
of CHF
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Clinical Needs of CHF Patients >
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Congestive Heart Failure
*

| Treatment |

g |

General Measures Medications | Device Therapy

» Treat underlying cause or * Diuretics » Cardiac Resynchronization
precipitating factors » ACE Inhibitors (CRT)

* Diet modifications * Angiotensin Receptor » Biventricular pacing
» Sodium restriction Blockers (ARBs) * Implantable Cardioverter
» Possible fluid restriction » Beta Blockers Defibrillator (ICD)

» Adequate rest » Cardiac Glycosides » To reduce incidence of

» Mild exercise S = cardiac death seen

* Alcohol/Smoking cessation ur g'cal * Ventricular Assisted Devices

» Adequate oxygen * Revascularization (VAD)

* Health maintenance * Angioplasty, CABG « Often used as a bridge while
» Vaccines, wellness checks * Valve Repair/Replacement 18 waiting for definitive therapy




Define: Problem Statement D
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medication use

bypass surgery
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Therapeutic Goals @i

Heart Failure
Therapeutic goals

Stroke
Volume

Ventricular Filling Pressure
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Classification of CHF

BY EJECTION FRACTION
— Reduced ejection fraction(<40-50% )- systolic heart failure
— Preserved ejection fraction(>40-50%)- diastolic heart failure

BY TIME COURSE
— Chronic heart failure(CHF)

— Acute heart failure (Cardiogenic Shock)

ANATOMICALLY
— Left sided- LHF

— Right sided- RHF(CHF)

BY OUTPUT

— High output failure-Thyrotoxicosis, Paget's disease, Anemia,
Pregnancy, A-V fistula

— Low output failure
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ACE Inhibitors & ARBsS
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RAAS pathway. oariraiane
Baroreceptor RAAS activation T Ventricular
response Decreased GFR wall tension

Kidney

SNS activation Fluid retention Myocyte growth

T Heart rate

T rtracaility T Preload Hypertrophy

8 l »

T Cardiac output




Prototype: Drug Regimens
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ACC Heart Failure
Stages and
Classification

" Refractory '
nd-Stage HF:’
Marked symptoms
at rest despite maximal
medical therapy

Symptomatic HF: Known
structural
heart disease, shortness of breath and
fatigue, reduced exercise tolerance

Asymptomatic LVD: Previous MI, LV systolic
dysfunction, asymptomatic valvular disease

High Risk: Hypertension, coronary artery disease,
diabetes, family history of cardiomyopathy
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Combination Therapy
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» Vericiguat
* Diuretics * Omecamtiv mecarbil
. 4

i If recent
| 1f congestion | | 4ecompensation I

-« If SR > 70 bpm l_w * Ivabradine

Hydralazine/lsosor ‘- Symptomatic *
bide dinitrate ; blocks

If LBBB

o .
& wide QRS

* ACE-I/ARB " concerns (e CRT

If advanced ’ If dispmportionate
heart fallure functlonal MR

LT2
ARNI ¢ ‘ S(? T
« LVAD -+ Mitral edge-to-edge Inhibitor
repair




Adverse Drug Reactions

Common ADRSs:

@R ciass.s
" MEDICATIONS
K . * ATRIAL

MOST COMMON:
\ oGox® | DIGOXIN

Vobhets. USP)

(oo # ATRIAL

FLUTTER

(DERIVED FROM
FOXGLOVES)

SIDE EFFECTS:

* UNUSUAL TIREDNESS and FATIGUE
* ANXIETY i ? y
» HALLUCINATIONS G

% POISONING and TOXICITY:

* VISUAL DISTURBANCES
* NAUSEA or VOMITING (] j
#* ARRHYTHMIAS

* ELECTROLYTE IMBALANCES @

» CAN BE WORSENED by OTHER MEDICATIONS

USED to TREAT:

FIBRILLATION

* CONGESTIVE k\ :

HEART FAILURE

CONTRAINDICATION:

I Ionts
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MECHANISM
of ACTION:

INHIBITS
Na* K* ATPase ENZYME

INCREASES FORCE of
HEART'S CONTRACTIONS

PREFERRED FIRST-LINE
TREATMENTS:

* ACE INHIBITORS

* BETA BLOCKERS

* VENTRICULAR
FIBRILLATIONS




Monitoring Parameters

A Catheterization b Auscultation
Cuff
- - 140 pressure
ressure o1 -
bag £ 20
'l  — E 100
{ L Blood pressure (BP = 80 -—
J 60 - 1s

Korotkoff sounds

- v

First

(aw.)

Manometer t

Arterial
catheter |
b

Saline-filled
noncompressible
tubing

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

d Pulse Transit Time

C Oscillometry

180

P P

F mlm 1““

Cuff pressure
(mm Hg)

PPG

Oscillations
(mm Hg)

=

_:

P S B L o) S VL e A e S ) . 90 P SR )




Patient Feedback & Quality of Life

HEALTHY DIET

% MORNING WALK

i

\ WP
™ Renuce sTRess
i\



Diuretics

Beta-
blockers
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ACE Inhibitors
& ARBs

=
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SUMMARY OF
DRUGS USED IN
THE TREATMENT

OF CHF

N

Lifestyle

Aldosterpne modifications
antagonists
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ASSESSMENT
Q1: Which of the following is a primary drug used in the management of hypovolemic shock’
A. Dopamine

B. Epinephrine

C. Normal saline

D. Furosemide

Answer: C. Normal saline

Q2: Norepinephrine is primarily used in which type of shock?
A. Cardiogenic

B. Septic

C. Hypovolemic

D. Neurogenic

Answer: B. Septic
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Q3: Which of the following is a hematinic used to treat iron deficiency anemia?

A. Warfarin

B. Ferrous sulfate

C. Heparin

D. Streptokinase

Answer: B. Ferrous sulfate

Q4: Which anticoagulant works by activating antithrombin 1117?
A. Aspirin

B. Heparin

C. Vitamin K

D. Clopidogrel

Answer: B. Heparin

Q5: Vitamin K is primarily used as:
A. An anticoagulant

B. A fibrinolytic

C. A coagulant

D. An anti-platelet agent

Answer: C. A coagulant
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Pathways to Controlled Release
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Diffusion-Controlled Systems

&

Drug release regulated by diffusion through a
polymer matrix.

Reservoir Systems

Drug stored in a reservoir with a rate-
controlling membrane.

A\

> Controlled Release
Delivery

Matrix Systems

Drug dispersed within a polymer matrix for
gradual release.

Osmotic Systems

O | @ | e

Drug release driven by osmotic pressure
gradients.

Erosion-Controlled Systems

Drug release through polymer erosion over
time.
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