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A Dyspnoeand leg swelling, when is it heart failure?

A Management of acute decompensated heart failure

A Heart failure during pregnancy

A Refractoryoedemain heart failure patient




Prevalence of Heart Failure
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Proportion of HF hospitalisations across the glo

f HFftotal  HF
— Europe (22 countries) 0.32i 3.73%
France (2010) 1.46% 159 143 R
Germany (2011) 1.54% 306250 K-
Poland (2010) 3.73% 229 328
g UK (2011) 0.88% 73 790
North America  HF/total HF . o
Canada (2011  1.76% 49 829 Other 18 countries surveyed 626 185 Asia HF/total HF
Korea (2011) 0.78% 57 147

L Singapore (2011) No data 15 535

Latin America HF/total HF
Brazil (2013) 2.11% 235692
Chile (2010) 1.70% 27 607
Mexico (2011) 1.64% 90 695 )

Australasia HF/total HF
Australia (2012) 1.38% 53 035
New Zealand (2011) 1.53% 9876
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Middle East HF/total HF
Israel (2010) 1.31% 19707

South Africa (2006) 0.65% No data

[Africa HF/total HF

Heart Failure Society

f'"\/\

Ponikowski et al. ESC Heart Failure 2014¢254




High rates of hospital readmission
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HFrEF Natural History

* Increasing frequency of acute events with disease progression leads to high rates of
hospitalization and increased risk of mortality

*  With each acute event, myocardial injury may contribute to progressive LV dysfunction
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CASE STUDY:

Management of acute decompensated heart failu




CASE STUDY

AMr AB, 54 year old maleblue collar
worker

AHFrEF on OMJ Diagnosed 9 months ag

AMetabolic syndrome hypertensive,
dyslipidaemia and type 2 diabetic (central
obesity)

ALife style & dietary management

APresents with a 6 week history of
worsening shortness of breath on exertion

AFinds great difficulty walking up 2 flights of
stairs
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Clinical Examination

ABody mass index 28kg/m2

ABlood pressure 100/68 mmHg at rest
APulse rate 88 beats/min

ARespiratory rate of 22 breaths/min at rest
ABilateral Grade 3 peripheral oedema
ARaised jugular venous pressure

ACongested tender hepatomegaly
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Echocardiography Findings
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Typical Signs and Symptoms

Main symptoms

Breathlessness

Orthopnea

Paroxysmal Nocturnal Dyspnea
Reduced exercise tolerance
Fatigue

Ankle swelling

Main signs

Elevated jugular venous pressure
Hepato-jugular reflux

Third heart sound

Laterally displaced apical impulse
Cardiac murmur

Tiredness
Shortness of breath

Pumping action of
the heart grows
weaker

Pleural effusion

Pulmonary oedema

Coughing

Fluid retention

Swelling of feet,
ankles, abdomen
and lower back area




Current Management Strategy

AMetformin 850mg po BD

AFurosemide 40mg PRN

ASlow k 600mg po PRN when taking diuretic
AEnalapril 10mg po BD

ACarvedilol 25mg po BD

AAldactone 25mg po BD




How would you manage this patient?




Acute decompensated heart failure

AADHF (proposed definition)
A{ dzRRdenbvar 2 NJ LINE IANB & aA A DS
days or weeks) worsening HF

ACharacterised by exacerbation of typical signs and

symptoms

AOften leading to hospitalisation
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Heart Rocha BML, Menezes Falcadrit.] Cardiol2016;223:10351044.




Frequency of subtypes of acute heart failure

Acute decompensation of
chronic heart failure

B Pulmonary edema

B Cardiogenic shock
16.2% —

B Acute heart failure triggered
by hypertension

0
65.4% Right-heart failure

Heart Failure Society
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Pathophysiology of congestion

Abnormal systolic and/or diastolic left-ventricular function

:

Elevated LVEDP and impaired volume regulation

J

Elevated LA pressure and LVEDP | — — Mitral insufficiency
hemodynamic congestion

:

Elevatd PCWP (pulmonary congestion) | I Interstit;:ll
pulmonary edema

Elevated pulmonary arterial pressure

J Alveolar pulmonary
edema
Elevated right-ventricular and right-atrial pressure
‘ Dyspnea

Systemic congestion (DNV, edema)

Society
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ADHF Vs NOHF

Clinical, haemodynamic, and neurohormonal features  Acute decompensated chronic heart failure ~ New-onset acute heart failure

Blood pressure Normal/hypertension Low normal/hypotension
Systemic congestion Moderate/severe Absent/mild

Pulmonary congestion Mild to severe Mild to severe

Cardiac output Depressed Depressed

Cardiac filling pressure Increased Increased

Systemic vascular resistance Very increased Normal to increased
Sympathetic nervous system Very increased Increased
Renin-angiotensin-aldosterone system Very increased Increased
Cytokines/vasodilator mediators Mild increase Moderate/high increase

Ferreira JESC Heart Fal017;4(4).67%85.



Pathophysiology of acute heart failure

tSNS Circulating mediators tRAAS

- Neurohormones - Cytokines

?SNS - Vasoactive agents - Coagulation TRAAS
1 NR/TSVR
NR/T BP NR/{ BP
B ADCHF
‘ Death B NOAHF

Ferreira JESC Heart Fal017;4(4).67%85.




In-hospital mortality associated with AHF

All types
ADCHF

De novo acute heart failure

Mortality |-

Decompensated heart failure

Pulmonary edema

Cardiogenic shock

Hypertensive heart failure

Right heart failure

0 10 20 30 40

Hummel A et alDtschArzteblint. 2015:112(17):29810 @




Factors Triggering AHF

Events with acute clinical deterioration
(often, AHF)

® Coronary heart disease
— Acute coronary syndrome
- Mechanical complications of acute coronary syndrome, e.g., ventricular
septal defect, acute mitral insufficiency, right-heart infarct
® Valvular diseases
® Myocarditis
- Acute myokarditis
- Peripartal cardiomyopathy
® Hypertension/arrhythmia
- Hypertensive crisis
- Tachycardia or severe bradycardia
® Circulatory failure
— Acute pulmonary embolism
- Pericardial tamponade
- Aortic dissection
® Surgical interventions and perioperative complications

Events with delayed clinical deterioration

(often, acutely decompensated chronic heart failure [ADCHF])

® |nfections, e.g., endocarditis

® Acute exacerbation of chronic obstructive pulmonary disease/asthma

® Anemia

® Worsening of renal failure

® |nadequate fluid and salt intake, non-compliance with prescribed medication

® Drug side effects and interactions, e.g., non-steroidal anti-inflammatory drugs,

corticosteroids
® Uncontrolled arterial hypertension
® Hypo- or hyperthyroidism
® Alcohol and drug abuse

Hummel A et al.
DtschArzteblint.

2015;112(17):29
8-310
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Precipitating factors of HF exacerbation

Worsening chronic heart failure
- Dietary indiscretion (excess fluid or salt intake)
- Medication related
- Medication nonadherence
- Use of medications with negative inotropic properties (e.g. diltiazem, verapamil)

- Use of medications prepared with sodium or with sodium-retaining therapies (e.g., piperacillin-tazobactam, nonsteriodal anti-
inflammatory agents)

- Uncontrolled hypertension
- Substance abuse (e.g., alcohol, other)
- Concurrent non-cardiac illness (e.g., infection especially pneumonia, pulmonary embolus, thyroid disease, renal failure)

New or worsening cardiac processes
- Ischemia/Myocardial infarction
- Arrhythmias (e.g., atrial fibrillation, ventricular tachycardia, other)
- Hypertensive urgency/emergency

De novo heart failure
- Large myocardial infarction
- Sudden elevation in blood pressure
- Stress-induced (takotsubo) cardiomyopathy
- Myocarditis
- Peripartum cardiomyopathy
- Acute valvular insufficiency — stenosis, regurgitation, endocarditis

- Aortic dissection

End-stage HF with progressive worsening of cardiac output

Teerlink JR et aCurr Cardiol Re2015;11(1):53%62




Goals of Treatment in ADHF

Immediate (ED/ICU/CCU)

Improve haemodynamics and organ perfusion.

Restore oxygenation.

Alleviate symptoms.

Limit cardiac and renal damage.

Prevent thrombo-embolism.

Minimize ICU length of stay.

Intermediate (in hospital)

Identify aetiology and relevant co-morbidities.

Titrate therapy to control symptoms and congestion and optimize blood pressure.

Initiate and up-titrate disease-modifying pharmacological therapy.

Consider device therapy in appropriate patients.

Pre-discharge and long-term management

Develop a careplan that provides:
» A schedule for up-titration and monitoring of pharmacological therapy;
* Need and timing for review for device therapy;
* Who will see the patient for follow-up and when.

Enrol in disease management programme, educate, and initiate appropriate lifestyle
adjustments.

Prevent early readmission.

Improve symptoms, quality of life, and survival.

Heart Failure Society

Ponikowski P et aEur Heart 2016;37(27):2122200.



Clinical Profiles of Patients with ADHF

CONGESTION (-) CONGESTION (%)
Pulmonary congestion
Orthopnoeal/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema
Jugular venous dilatation
Congested hepatomegaly
Gut congestion, ascites
Hepatojugular reflux

HYPOPERFUSION (-) Z

WARM-DRY WARM-WET Ponikowski
P et alEur
Heart J.
% 2016;37(27
HYPOPERFUSION (+) )2 129'
Cold sweated extremities 2200
Oliguria )
Mental confusion
Dizziness

Heart Failure Society
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Narrow pulse pressure / COLD-DRY COLD-WET
Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension. 3




Initial Management of a patient with ADHF

Patient with suspected AHF

Urgent phase after i = Circulatory support
first medical contact 1. Cardiogenic shock? ———— . pharmacological 1
Yes - mechanical

No
Ventilatory support
- oxygen
2. Respiratory failure? ——————» - non-invasive positive T
Yes pressure ventilation
(CPAP, BIPAP)
No - mechanical ventilation

______________________________ Immediate stabilization
and transfer to ICU/CCU

Immediate phase

(initial 60-120 minutes)

Identification of acute aetiology:

acute Coronary syndrome
Hypertension emeergency
Arrhythmia
acute Mechanical cause
Pulmonary embolism

Yes

No \

Immediate initiation
of specific treatment

F 3

TZTP>PIO

Follow detailed recommendations
in the specific ESC Guidelines

b

Diagnostic work-up to confirm AHF
Clinical evaluation to select optimal management

Ponikowski P et akEur Heart 2016;37(27):2122200.




Suspected Acute Decompensated Heart Failure

Suspected acute heart failure

Initial
assessment
Simultaneous Hypoxemia Life-threatening Blood pressure Acute mechanical
specific Hyperventilation arrhythmia or <85 mm Hg Ac:t(:]g:);'%neary cause/
assessment Hypoventilation bradycardia or shock 4 severe valvular
disease
] ) _ Cardiac surgery,
Oxygen; Electric Inotropic agents, Coronary pericardigl ’
Acute flon-invasive cardioversion, ¥ASOpressors, reperfusion puncture
treatment or invasive external mechanical ’ :

interventional

ventilation pacemaker Sirculatorysunport antiplatelet agents, treatment

anticoagulation

Hummel A et alDtschArzteblint. 2015;112(17):29810.




Criteria for Inpatient Heart Failure Therapy

Recommend Hospitalization Consider Hospitalization
Hypotension Evidence of worsening congestion
Increased liver function tests suggesting hepatic congestion
Weight gain
Declining renal function Electrolyte disturbances
Change in mental status Comorbid conditions that can worsen heart failure

* Pneumonia

* Pulmonary embolism

* Diabetes

¢ Stroke or transient ischemic attack

Dyspnea at rest Implantable cardiac defibrillator discharges

Arrhythmia Newly diagnosed heart failure with signs and symptoms of congestion
Atrial fibrillation

Ventricular tachycardia

Acute coronary syndromes

Heart Failure Society

Krim SR et aDchsner 2015;15(3):28489.




Treatment strategies for ADHF and NOHF

Acute decompensated chronic New-onset acute
heart failure heart failure
Decongestive therapy Vasopressor
Loop diuretics Norepinephrine
Renal replacement therapy Dopamine
Vasodilator Intrathoracic positive pressure
Nitrates Non-invasive ventilation
Nitroprusside Mechanical ventilation
Nesiritide Fluid challenge
Inodilator Circulatory assist device
Dobutamine Intra-aortic balloon pump
Levosimendan ECMO
Milrinone, enoximone Ventricular assist device
Treatment of the Treatment of the
precipitating cause underlying cause

Ferreira JESC Heart Fal017;4(4).67%85.



Management of oral therapy in ADHF

Diuretics ACE-i/ARB Beta-blocker MRA Digoxin

Warm and dry Maintain or reduce, if possible Maintain/increase checking Maintain/increase Maintain/increase Usually non needed.
Euvolemic, normal renal function Maintain
perfusion

Warm and wet Increase dosage or associate ~ Maintain, defer up-titration Maintain, defer up-titration ~ Maintain, defer up-titration Maintain
Congestion, normal a second diuretic drug Verify the plasma
perfusion concentration

Cold and dry Reduce with caution/maintain Reduce/withdraw Reduce/withdraw Reduce/withdraw Maintain
Euvolemic or hypovolemic, Evaluate needing of Verify the plasma
low perfusion inotropic support concentration

Cold and wet Evaluate every single case Withdraw Withdraw Withdraw Maintain
Congestion, low perfusion Evaluate needing of inotropic Verify the plasma

support concentration

ACE-i: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor blocker; and MRA: Mineralocorticoid receptor antagonist.

Piepoli M et allnt J Cardiol2014;176(2):324326.

Heart Failure Society




Diuretic therapies

Furosemide

Bumetanide

Torsemide

Metolazone

Chlorothiazide

Mechanism of action

Loop Diuretic

Loop diuretic

Loop diuretic

Thiazide-like diuretic

Thiazide diuretic

Bioavailability 40%-70% 80%—-95% 80%-90% 65% N/A
Dose Equivalents PO: 40 mg, IV: 20 mg 1 mg 20 mg N/A N/A
Usual oral dosing 40-80 mg one or twice 1-2 mg once or twice | 20-40 mg once or twice | 2.5-5 mg once daily, N/A
daily, max 600 mg/d daily, max 10 mg/d daily max 200 mg/d max 10 mg/d
Usual intravenous bolus Diuretic naive: Diuretic naive: Diuretic naive: N/A 250 mg-500 mg q12-
dosing 40-80 mg q8-24h 0.5-1 mg q8-24h 10-20 mg 8-24h 24h, max 2 gm/day
Diuretic PTA: Diuretic PTA: Diuretic PTA:
1-2.5 x PO dose PTA*, 1-2.5 x PO dose PTA*, | 1-2.5 x PO dose PTA*,
May repeat in 2-3 hours, |May repeat in 2-3 hours,| May repeat in 2-3 hours,
max 600 mg/d max 10 mg/d max 200 mg/d
Usual intravenous con- 40-80 mg IVB load, then | 1-2 mgIVB load, then |20-40 mg IVB load, then N/A N/A
tinuous infusion dosing 5-10 mg/hr, max 40 0.5-2 mg/hr, max 2 5-20 mg/hour, max 20
mg/hr mg/hr mg/hour
Duration of action 4-6 hours 6-8 hours 12-16 hours 12-24 hours 6-12 hours

SA .,
Heart

__ IVB =intravenous bolus, PO = oral, PTA = prior to admission.

2 @Iext regarding selection of 1, 2, or 2.5 x PO dose PTA

Teerlink JR et aCurr Cardiol Re2015;11(1):53%62

ailure Society
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Vasodilator therapies

Nitroglycerin Nitroprusside Nesiritide
Mechanism Increase NO synthesis and cGMP Increase NO synthesis and cGMP Activate guanylate cyclase—linked NP
receptor A to increase cGMP
Clinical Vasodilator Vasodilator Vasodilator
effects (venous > arterial) (venous = arterial) (venous = arterial)
Indication Warm & wet, Cold & wet, HTN Crises, Warm & wet, Cold and wet, HTN Crises Warm & wet, Cold & wet
ACS
Usual 10-30 mcg/minute and titrate by 10-20 | 0.1-0.2 mcg/ kg/minute and titrate by 0.1-0.2 0.01 mcg/kg/minute and titrate by 0.005
dosing mcg/ minute every 10-20 minutes, to max |mcg/kg/minute every 10-20 minutes, to max 2| mcg/kg/minute every 3 hours, to max 0.03
200 mcg/kg/min mcg/kg/min mcg/kg/min
Onset, 1-5 minutes, < 1 minute, 15-30 minutes,
Half-life 1-4 minutes < 10 minutes 20 minutes
Elimination Inactive metabolites in urine Cyanide (hepatic), thiocyanate (renal) NP receptor C
(no renal/hepatic adjustment) (no renal/hepatic adjustment)

ACS = acute coronary syndrome, cGMP = cyclic guanosine monophosphate, HTN = hypertensive, NO = nitric oxide, NP = natriuretic peptide.

Teerlink JR et aCurr Cardiol Re2015;11(1):53%2.




Inotropic therapies

Dobutamine

Milrinone

Mechanism

Beta agonist, increases AC to convert cATP to cAMP

PDE-III inhibitor, blocks degradation of cAMP

Clinical effects

Positive inotropic effect, slight peripheral vasodilation

Positive inotropic effect, moderate peripheral and pulmonary
vasodilation

Indication

Cold and wet
Cold and dry

Cold and wet
Cold and dry

Usual intravenous
dosing

Onset,

Half-life

Other comments

2.5-5 mcg/ kg/minute and titrate by 2.5 mcg/kg/minute
every 10-20 minutes, to max 20 mcg/kg/min

5-10 minutes,

2 minutes

-Recommend if hypotensive

- May cause hypotension and tachyarrhythmias

0.1-0.375 mcg/ kg/minute and titrate by 0.125-0.25 mcg/
kg/minute every 6—12 hours

(intravenous bolus dose generally avoided)

90 minutes,

1 hour, prolonged 2-3 hours if CrCl < 50 ml/min

-Recommend if receiving a beta-blocker and SBP > 90 mmHg
-May cause hypotension

-Elimination prolonged with renal dysfunction

AC =adenyl cyclase, cAMP = cyclic adenosine monophospate, cATP = cyclic adenosine triphosphate, CrCl = creatinine clearance, PDE = phosphodiesterase, SBP = systolic blood

pressure.

Teerlink JR et aCurr Cardiol Ref2015;11(1):53%62.




ADHF Inpatient flow

Admission Discharge Post-discharge
"n o1 I
vV V¥

-~

IV therapies
Oral therapies

Multi-modality Assessment

Re-assess: Congestion, NPs
SBP,HR
Organ injury/dysfunction
Candidacy: CRT/ICD
Valvular surgery
CABG/PCI
LVAD/HTX

Hemodynamic Clinical Congestion Hemodynamic Euvolemia
l Congestion Congestion

Timeline

Heart Failure Society

Njoroge et alHeart Fail Rex2018;23(4):597607. !



Discharge planning goals

[] 1. Guideline-directed medical therapy has been reviewed
and patient has been stable for 24 hours.

[1 2. Potential exacerbating/confounding comorbidities have
been addressed.

[] 3. Exercise tolerance has returned to New York Heart
Association Class Il.

L]
N

. Volume status has been optimized.

L]
u

. Education has been provided.

L
o)

. Clinic follow-up has been scheduled.

Krim SR et aDchsner 2015;15(3):284289.




Discharge performance measures

Krim SR et aDchsner 2015;15(3):284289.



