WELCOM
e

|




Heart faillure

Prof. Dr. Md. Faizul Islam Chowdhury

_Professor of Medicine
Ariwer Kfian Motern M icgl College'& Hos
Senior Mice Rrési entf,«-?sff:"SM i

.

fppt.com






Egyptian, Greek, Indian, and Chinese

lbn al-Nafis - Arab physician 13™ century-
pulmonary circulation

William Harvey -
circulatior
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Preload Afterload Rhythm
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Heart Failure

The heart
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Hidden in my heart
| didn't see
looking outward
w could see!
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Evaluation

Cause?

PPT factor
Stages of HF
Classification (Echo based)
Clinical patte
Complications
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Ischemic Cardiomyopathy
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Hypertensive heart failure

—
Hypertension

Normal heart Compensated Left Decompensated
Ventricular hypertrophy Heart Failure
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Aortic valvular disease

NORMAL AORTIC VALVE
AORTIC VALVE STENOSIS

AORTIC VALVE



Mitral stenosis

Typical heart Mitral valve stenosis
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Cardiomyopathy

CARDIOMYOPATHY

Normal heart Dilated cardiomyopathy Hypertrophic cardiomyopathy

" Interventricular Ventricular dilatation \_Excessive wall
septum (muscle fibers have stretched) thickening of cardiac muscle



Dilated Cardiomyopathy

Typical heart Dilated cardiomyopathy
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beriberi

Fig. 2. Chest radiography showing cardiomegaly with mild pulmonary



Sleep apnea
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Sleepapnea  nay time down

& pressure up

Sound Is more
ere sound sleep less
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Sleep apnea

Day time down
where pressure up
In the long run
Heart can’t pump
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Sleep apnea &
heart failure

SleepI apnea
v v v v

Sympath active Oxidative stress | T pressure 4‘ Hypoxia

heart failure
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Sleep apnea &
heart fallure

S|eep apnea

|
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Hypercapnia Endoth damage Platelate activation 1 Inflammatory
y mediators
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Obesity




Obesity and Heart failure

Obesity-related factors
11% in men and

(54% n
= o
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Obesity &
Heart failure

Obesity
Hemodynamic Myocardial Direct cardiac
change change lipotoxicity

Heart fallure

fppt.com



Obesity &
Heart failure

Obesity
Endothelial IR, adipokine ~ Obesity related
dysfunction risk factors

rdiemyopathy
p” .

Heart failure
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1. Etiology

Group A : Cardiac Shunt anomaly
Ischemic heart disease Myocarditis
Hypertensive heart disease Constrictive Pericarditis
Valbular heart disease Arrhythmia

Cardiemyopa
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Group B : Hyperdynamic circulation
Anemia
Beriberi
Thyrotoxicosis
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2. PPT factor

A = Arrhythmia
E = Exercise, Embolism (pulmonary embolism)
| = Ischemia or infraction (Ml)
Intercurrent illness,
Inappropriate reduction of therapy
O £ Overloads®f I/V Tiyi
U= Unidentifie_.jfactor
D = Drug -
M = Metabolic dem |
Anaemia, Beriberi, ThyrotoxicosiS, Pregnancy
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The last straw that break the camels back




It was the str
that broke

~ the camel’s bacl
‘But his back is healed
~and he's ready

% for another load!




3. Stages of HF
(Pathophysiological basis)

A\ 7
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At risk
(no cardiac insult, only
predis factor)

—Beginning
\—(cardiac Iinsult but no
symptom

Stage B
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Stage C Clinical

Compensated HFN. Decompensated HF:
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| Flud
| surrounding
the lungs™ 385

Enlarged heart

Stage D Deteriorating /

Refrectory HF
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Save mel!
Save me!!

(:
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Compensated HF

| will be saved------
oy myself__

by himeral sygtem
oy Neural systs

M
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Rebellion song of heart

| am harder
| am stiff
Remodeled myself
To be more fit
All the neuron all the hormone
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Decom HF

Threnody of failing heart

| am sinking
| am drowning
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Body fluidy, breath heavy
Tense belly, legs bloaty
Neck vein high up, liver tender
Life i1s infirm, hopeless rendered

Neck vain engor
Liver tendef

S

AscItes
Pulm edema
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4. Classification — Echo based
(EF & HF)
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EJECTION FRAGTION
CLASSIFICATIONS

TERMINOLOGY HEART FUNCTION

Normal Normal
HFpEF Diastolic dysfunction
e LGRS,
Systolic dysfunction

EF improved with
treatment




I LT LT LT

—-pEF = preserved ejection fraction

-mrEF = moderately reduced ejection fraction
—-rEF = Reduced ejection fraction

—impEF = 1mproved ejection fraction

fppt.com



* Obesity
« Hypertension (high blood pressure)
* Diabetes mellitus

« Coronary artery disease
« Atrial fibrillation
 [Chronic kldnéydls se
« 'Chronic obstructive plilmonary,¢
: Obstructivez'SPZp aprea

- Anemia

S (CPD) S

‘
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What are the 4 grades of diastolic dysfunction?

Diastolic function grades:
Grade 0:- Left ventricular (LV) diastolic function ranges from
normal

Grade I: - Delayed relaxation

Grade I1: - Pseudonogymal
Normal
Tissue

Grade Nk restwi€tive filling

Grade IV: - il?reversibly restrictive
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Changing of structure

!

stiff the heart

!

Inadequate filling
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HFrEF
Definition : LVEF <35%

Etiologies :
Ischemic Cardiomyopathy
Nonischemic Cardiomyopathy
Familial

Rherumatologic
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HFmMrEF

Mixed systolic and diastolic dysfunction

e // I
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HFImpEF or HFrecEF

Variable definition

LVEF > 35% LVEF > 40%

LVEF >45% LVEF > 50%
Predictive Factors

Young age

Nonis¢hemic rdiomyopathy

NYHA eclass /11
Greater Tnitial E
Atrial Functi
ACEi PARB Use
Beta Blocker Use
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5. Clinical pattern

Left heart failure
Right heart failure
Biventricular failure

[ Congestive cardjac failure
\ High output failufe

® o 0 T
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6. Complications

Arrhythmia
Electrolyte imbalance
Thromboembolism
Impaired renal function
Impair function
Suddg&ardia deat
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Investigation

CBC

Chest X-ray
ECG

Echo
ANP,BNP, CNP, N-T Pro BNP
Troponin-|
SR 4
CT scan p@art
Heart MRI-s¢an
10. Coronary angio
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Natriuretic peptide

ANP,BNP, CNP, N-T Pro BNP

ANP- (Atrial natriuretic peptide)
Secreted from cardiac atrium (Right atrium)

BNP- (Brain
Secreted,ﬁ_-
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CNP- (C-type natriuretic peptide)
Secreted by endothelium

N-T Pro BNP-
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Natriuretic peptide

Cardiac
1. LVH
2. Right ventricular overload
3. Ischemia
4. Tachycardia

Pulmonar
A 1. Hybeé’ mia

Sepsis

Pneumonia

2
St
A
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Others

1. Diabetes
2. Liver cirrhosis
. Agem an 70
4 ‘EGFR less thag 60ml/mi

G
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Treatment

A- life style modification

B- treatment of cause

C- treatment of precipitating factor

D- treatment of heart failure itself
Drugtherapy.

rans Fﬁantation
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Treatment of heart failure
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Drug therapy of heart failure:
Past, present and future

(
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Remote past Near past
40 year back: ACE Inhibitor (1981),

200 year back: Digoxin
o ARB (1995),
100 year back: Diuretics (1919) Beta-blocker(1997)

Present
r back: ARNI(2015)

Ivabra 'ne(2015)
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Future drug therapy:-

Tolvaptan- vasopressin antagonist

Omecamtiv mecarbil ----- myosin binding peptide
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ARNI ARNI

(ARB + Neprilysin inhibitor)

!

ARB Neprilysin inhibitor

y |
‘ll v

Fibrosis | J-Inflammation

!

Myocyte death |,

|
!

Reverse remodeling

Anti Arrhythmic effect
VPC & VT |, |

V

SCD |,
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Neprilysin inhibitor

Neprilysin inhibitor

!
! !

Reverse remodeling Anti Arrhythmic effect Natriuretic peptides 1‘

Natriuresis, Diuresis
_-and vasodilati

)

1\ —sCaW
2. Improve HF
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SGLT 2

It reduces

the risk of clinical events
(ih patier eart failure
\ regardlessof ejection fracti
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SGLT 21

!
! ! ! ! !

Diuresis  serum sodium plasma volume Stiffness reduced myocyte
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B-Blocker

Bisoprolol
Carvedilol
Metoprolol
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B blocker function :- 4 way

Inotropic action 1

chronotropic action 1
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Which drug increases ejection fraction?

Beta blocker
~_ACE Inhibitor
( ARB
. MR
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Drugs that reduce mortality in heart failure

ARNI

Beta blocker
MRA

SGLT 2 Inhibitor

Patient gain

most benefit—
from combined tr
with above
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Treatment strategy

Treatable causes (Ischemia, valvular pathology, etc.)

Lifestyle MCS Comorbidities
Exercise / HTx Hypertension
Diet Atrial fibrillation
Supplements Diabetes
(Q10, Omega3) CRT / ICD Iron deficiency
EIC Etc.

| e

ACEIl / ARB*
ARNI**

Diuretics to relief signs and symptoms of congestion




SGLT2;i
(2a)

Symptomatic heart
failure with
LVEF= 50%




Symptomatic HF with
LVEF 41%-49%




Heart failure therapy in future:

Drug therapy(discussed)
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Stem cell therapy

Bone marrow mononuclear cells

Cardiac-derived stem cells
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Gene therapy




GENE REPLACEMENT THERAPY:
a functional transgene

is provided to the cell by an The transgene is expressed with

Loss of function variant —» Reduced functional SRPeSpINES vactcs the rescue of the functional
protein level 2 protein level
\ \
\
\
/1
) ; Reduced functional GENE EDITING: The modified gene is able to
Loss of function variant —> protein level the geneiis directly modified by ’ produce the functional
the appropriate CRISPR/Cas9 protein
technology
. . . Protein with
Gain of funct t a . .
sl s L e TN - \ y The modified gene is una.ble to
activity - produce the pathological

W o S protein

=



a functional protein is produced

N

adeno-associated
Virus + transgene is
endocyted

promoter transgene

adeno-associated virus enclosing transgene

the transgene mRNA is translated



NUCLEASES BASE EDITORS

A B
I anien N A G 4N 0 &
N\ >

Cas nuclease sgRNA

Cas nickase sgRNA Cas nickase sgRNA

TRANSPOSASES PRIME EDITORS
cargo DNA

rse transcriptase transcriptase

ase proteins
¢ edit template

__/x et edited DNA
—— - — s

Cas proteins guide RNA Cas nickase Cas nickase

pegRNA pegRNA



Take home massage

1. Treat predisposing factor

2. /Pre heart fallure Is to be diagnosed early

i?@aﬁ’éd invéé?gatior‘
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3. Echocardvi;graph



4. New drugs has also revolutionized the management
of heart failure.

5. Yet sometimes heart failure Is unmanageable.
We are looking forwards for some new approach
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Heart with full pulse
Body impulsed
Brain is fresh and
Mind is free
Oh mighty
Almighty
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Alas! We don’'t know when
our heart will be ranga joba
When we will be
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