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Recent advance in Heart Failure

» Natriuretic Peptide

»Diagnosis and prognosis of HF
— BNP
— NT-proBNP

»Neurohormonal blockade
" Treatment of HF
— RAS inhibitor
— Beta-blocker
— Aldosterone inhibitor




Age-Adjusted Hospitalization Rates for Heart Failure.
National Hospital Discharge Survey, 1979-2004
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ACC/AHA guideline for the diagnosis and
management of HF 2008

»"Comprehensive 2-D and Doppler
EchoCG is the single most useful
diagnostic test in the evaluation of

HF...”

> Accurate and noninvasive
measurement of ventricular function
and structural abnormality




Echo role in HF

»Make a correct diagnosis of HF

> Find reversible or treatable cause

»Prognostic evaluation

»Guidance in therapeutic decision




Diagnosis of HF

® Symptoms typical of heart failure
Breathlessness at rest or on exercise, fatigue, tiredness, ankle swelling

and

® Signs typical of heart failure
Tachycardia, tachypnea, pulmonary rales, pleural effusion, raised jugular
venous pressure, peripheral edema, hepatomegaly

and

® Objective evidence of a structural or functional abnormality of

the heart at rest
Cardiomegaly, third heart sound, cardiac murmurs, abnormality on the
echocardiogram, raised natriuretic peptide concentration

From ESC Guidelines 2008




Common echocardiographic abnormalities in HF

Measurement

Abnormality

Clinical implications

LV EF

Reduced (<45-50%)

Systolic dysfunction

LV function,
Global and regional

Akinesis, hypokinesis, dyskinesis

Myocardial infarction/ischaemia
Cardiomyopathy, myocarditis

LV FS

Reduced (<25%)

Systolic dysfunction

LV EDD

Increased (>55-60 mm)

Volume overload, HF likely

LV ESD

Increased (>45 mm)

Volume overload, HF likely

LA size

Increased (>40 mm)

Increased filling pressures
Mitral valve dysfunction, Atrial fibrillation

LV thickness

Hypertrophy (>11-12 mm)

Hypertension, aortic stenosis, HCM

Valve structure and
function

Valvular stenosis or regurgitation
(especially aortic stenosis and
mitral insufficiency)

May be primary cause of HF or complicating factor
Assess gradients and regurgitant fraction

Assess haemodynamic consequences

Consider surgery

Mitral inflow profile

Abnormalities of the early and
late diastolic filling patterns

Indicates diastolic dysfunction and suggests mechanism

TR peak velocity

Increased (>3 m/s)

Increased RVSP, Suspect pulmonary hypertension

Pericardium

Effusion, haemopericardium,
thickening

Consider tamponade, uremia, malignancy,
systemic disease, acute or chronic pericarditis,
constrictive pericarditis

Aortic outflow TVI

Reduced (<15 cm)

Reduced low stroke volume

Inferior vena cava

Dilated Retrograde flow

Increased RA pressures, RV dysfunction
Hepatic congestion




Three fundamental questions must be
addressed at evaluation of HF

1) Is LV EF preserved or reduced?
2) Is LV structure normal or abnormal?
3) Are there other structural abnormalities

such as valvular, pericardial, or RV
abnormalities that could account for the
clinical presentation?
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Classification of HF

»Systolic HF vs Diastolic HF
" HF with reduced EF
— LVEF < 40-45%
" HF with preserved EF
— LVEF > 45-50%




Classification of HF

»Systolic HF vs Diastolic HF
" HF with reduced EF
— LVEF < 40-45%
" HF with preserved EF
— LVEF > 45-50%




Common echocardiographic abnormalities in HF

Measurement Abnormality Clinical implications
LV EF ' | Rec - dysfunction

LV function, o e o -
Akinesis, hypokinesis, dyskinesis yocardial infarction/ischaemia

Global and regi Cardiomyopathy, myocarditis
LV EDD | | Eii%?%(freased (>55-60 mm) Volume overload, HF likely
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Treatment algorithm for HF with REF

Symptomatic Heart Failure + Reduced Ejection Fraction

Diuretic + ACEI (or ARB)
Titrate to clinical stability

Detect Co-morbidities
and | Rrecipitating Eactors
Non-cardiovascular l

B-Blocker

iy

e Persisting|signs
I ‘-_’,—" : ; g g -
Cardiovasculan and symptoms?

ADB aldosteronelantagonist OR'ARB

Persisting
symptoms?

: LVEFE <3
QRS >120 ms?

N

<=

: Consider: digoxin, ‘
Consider: g Consider ICD No further treatment

CRT-P or CRT-D hydralazine/nitrate, LVAD, indicated
transplantation




Indication of medical Tx for HF

»ACE inhibitors
= LV dysfunction (EF = 40%) with or without Sx

> Beta blockers
= Compensated HF with LV dysfunction (EF = 40%)

> Aldosterone inhibitors
= Fc llI-IV HF with EF < 35% or post MI EF < 40%




Indication of Device Tx for HF

> |CD indication

= LV EF = 35%, after 40 days AMI or optimal HF
medical therapy

= Fc ll-lll Sx
" For sudden death prevention

» CRT indication
=" LVEF = 35%
= Fc Ill-IV Sx on optimal Tx
= Cardiac dyssynchrony (QRS duration 2 120msec)




Classification of HF

»Systolic HF vs Diastolic HF
" HF with reduced EF
— LVEF < 40-45%
® HF with preserved EF
— LVEF > 45-50%
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Common echocardiographic abnormalities in HF

Measurement

Abnormality

Clinical implications

LA size

ncreased (>40 mm)

ased filling pressures

Mitral valve dysfunction, Atrial fibrillation

LV thicknes

Mitral inflow profile

pbnormalities of the early an
late diastolic filling patterns

TR peak velocity

| Increased (>3 m/s)

A

Indicates diastolic dysfunction and suggests mechanism

Increased RVSP, Suspect pulmonary hypertension




Doppler-echocardiographic indices and ventricular filling

Doppler indices

Pattern

Consequence

E/A waves ratio

Restrictive
(>2, short DT<115 to 150 ms)

High filling pressures
Volume overload

Slowed relaxation (<1)

Normal filling pressures
Poor compliance

Normal (>1)

Inconclusive as may be pseudo-normal

E/Ea

Increased (>15)

High filling pressures

Reduced (<8)

Low filling pressures

Intermediate (8-15)

Inconclusive

Ay, Mit - pul

>30 ms

Normal filling pressures

<30 ms

High filling pressures

PV S wave

>D wave

Low filling pressures

<D wave

High filling pressures

<45 cm/s

Slow relaxation

>2.5

High filling pressures

<2

Low filling pressures

Valsalva
maneuver

Change of the pseudonormal to
abnormal filling pattern

Unmasks high filling pressure in the setting of
systolic and diastolic dysfunction
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laghose diastolic H

| Symptoms or signs of heart failure |

!

Normal or mildly reduced left ventricular systolic function
LVEF > 50%
and
LVEDVI < 97 mL/m?

'

Evidence of abnormal LV relaxation, filling, diastolic
distensibility. and diastolic stiffness

T e

Invasive Haemodynamic measurements 5} Biomarkers
mPCW > 12 mmHg EIE>15 15> EIE>18 NT-proBNP > 220 pg/ml

or or
LVEDP > 16 mmHg BNP >200 pg/mL
fols
r > 48ms / \
or

b>0.27 Biemarkers Echo — bloodflow Doppler D
NT-proBNP' > 220 pg/mLt E/A . <0:5and BT ., > 280 ms EIE'>8
(o] § Qr
Ard=Ad = m
BNP > 200 pg/mL Jgae 0me
LAVI > 40'mL/m:
or
LVMI > 122 g/m# (@) >1149 g/m¢ (&)
or

Atrial fibrillation

EHJ(2007) 28, 2539-2550




Stress echocardiography in HF

» Potential parameters obtainable during stress
echocardiography

Myocardial viability in ischemic cardiomyopathy
Functional capacity

Contractile reserve

Mitral valve function
Pulmonary systolic pressure
RV function

Diastolic function




Flow chart for searching segmental and global
systolic function in chronic Ischemic CMP

LY Wall Motion Abnormalities

- .

Hy pokinesia

Akinesia

Viable / Wall thickness \

> 6mim

l < 6 mm

Dobutamine ECHO)

Not Viable
_ .

- Biphasic Response

.y l Alternative therapy:
Revascularization ‘ L allate el e
with Improvement <— - =4 Viable Segments

‘ e - Transplantation:
of Global Function - End Systolic Volume <140 ml - Myoblasts




Myocardial Contractile Reserve as Prognostic
Determinant in Patients With Idiopathic DCM

ALVEF >4 %

ALVEF <4 %

CHEST 1997; 111:344-50




Aggravated MR after exercise
Ischemic MR

Before exercise After exercise




Aggravated MR after exercise
HCM with SAM

Before exercise After exercise




Aggravated MR after exercise
HCM with SAM

Before exercise After exercise
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Low-Gradient Aortic Stenosis

Operative Risk Stratification and Predictors for Long-Term Outcome:
A Multicenter Study Using Dobutamine Stress Hemodynamics

Patient Survival (%)

100 —

Group |, Valve Replacement

Group I, Medical Treatment

T

30

Follow-up (months)

Kaplan-Meier survival estimates by group and treatment.

Circ. 2003;108:319-324.




Dobutamine stress echoCG in AS

Aortic stenosis

(Mean gradient <30)
Low CO
AVA <lcm?

[ Dobutamine

Low gradient
stress ]

Contractile reserve (-)

Mean gradient >40 Mean gradient <30
CO 1t 1% Mean gradient <30 CO &
AVA t < (<1lcm?) Co 1t AVA « 1
AVA t 1t (>1cm?) e -
. End stage severe
En with LV failure

AVR Not critical AS 2. Severe LV failure
. without contractile reserve
Conservative Mx with incidental AS

Very poor prognosis




Clinical Severity Classification
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PAC guided HF treatment
- ESCAPE trial -

433 Patients Randomized

215 Assigned to PAC-
Guided Therapy +
Clinical Assessment
17 Did Not Receive

PAC

4 Withdrew Permission
2 Lost to Follow-up of
Vital Status

3 Lost to Follow-up of
Primary End Point

209 Included in Survival
Analysis

206 Included in Analysis
of Primary End Point

218 Assigned to Clinical
Assessment Only

21 Received PAC
Later

2 Withdrew Permission
4 Lost to Follow-up of
Vital Status

5 Lost to Follow-up of
Primary End Point

212 Included in Survival
Analysis

207 Included in Analysis
of Primary End Point

JAMA. 2005;294(13):1625-1633

Table 2. Impact of Therapy Guided by Pulmonary Artery Catheterization During the Course

of Hespitalization:*

Hemodynamic Measurement

hight atrial pressiire, mim =g

Pulmonary capillary wedge! pressurie’ mimixe

25(9)

Cardiac index, L/min/m=
Cardiac output, L/min
Systemic vascular resistance, dynes X sec/cm’

*Data are expressed as mean (SD).

1P<.001 for all variables. The final hemodynamics are those measured st before relmevallofthelptlimanany anteny

catheter, which occurred at a median of 1.9 days after insertion.
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Figure 2. Cumulative Primary End Point
(Days Alive and Out of Hospital)

PAC + Clinical Assessment (n =206)
— Clinical Assessment Only (n=207)
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PAC guided HF treatment

433 Patients Randomized

- ESCAPE trial -

d to PAC- 218 Assigned to Clinical
Therapy + Assessment Only
Assessment 21 Received PAC
Not Receive Later
Permission 2 Withdrew Permission
llow-up of 4 Lost to Follow-up of
IS Vital Status
llow-up of 5 Lost to Follow-up of
nd Point Primary End Point
1in Survival 212 Included in Survival
; Analysis
1in Analysis 207 Included in Analysis

ry End Point

of Primary End Point

Table 6. Adverse Events In-hospital

No. (%)

Clinical Assessment
PAC Group Group
(n=215) 8

efibrillator firing 55 )

Adverse Event

Implantable cardiove j
Cardiogenic shock 6 (0.5)
¢ B 94.2)
4(1.9)
0(0.0)
1 (0.5)
Cardiac arrest 94.2)

Infection 27 (12.6)

' 7(21.9)

Ischemia/angina
PAC infection

~

Myocardial infarction
Stroke or transient ischemic attack
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cho as Right Heart Catheterization

A. IVCCI--RAP




Doppler of LVOT

se apical window

W Doppler

Jace sample volume in LVOT

void flow convergence

ormal LVOT TVI:
18-22 cm Y T T

elocity =1 m/s : o i b 4




Cardiac Output

' CO =SV x heart rate
 Normal CO =4-7 L/min
' SVR = (MAP-RAP)/CO



RA pressure estimation

Change with respiration

RA pressure

IVC size (phlethora) (mmHg)
Normal IVC Decrease by >50% 5-10
Normal IVC Decrease by <50% 10-15
ted IVC (2.0cm) Decrease by <50% 15-20

¢ dilation with

No change

20-




-stimation of RVSP and/or PAP

RV-RA Pressure gradient
=4 x (TR Vmax)?2

QVSP = RAP + 4 x (TR Vmax)?



ssue Doppler imaging estimating LV filling pressure

45
Y=19+124 X o

401 R=0.87
25 | N =60

30

25

PCWP mmHg

Nl B e (5T
NS TV Y

Normal Relaxation Pseudo- Restrictive 0 5 10 15 20 25 30 35
abnormality normalization physiology




EchoCG guided HF treatment

N=96 .
Echocardiography at

> week 0,4,8 and 24 <
RAP <8 mmHg and RAP > 8 mmHg or
PASP <40 mmHg PASP > 40 mmHg

Goals:
* Furosemide up to 300 mg/d

» Add thiazide diuretic

> 2400 < 2400 gl latgeldoso
» Low-dose Beta-blocker

Goals: Goals:
+ Very-high ACEi + ACEi target dose




EchoCG guided HF treatment

Event Free Survival (%)
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Echo-guidedStrategy

Conventional Therapy




Echo as non-invasive PAC




Echo role in HF

lake a correct diagnosis of HF
'Ind reversible or treatable cause
’rognhostic evaluation

suidance in therapeutic decision

Jsing 2D, Doppler and stress echoCG



