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Hypertensive AHF l

PULMONARY
OEDEMA

Acutely
Decompensated
Chronic HF

Cardiogenic
shock

Clinical classification of acute heart failure. Modified

from reference 205.

ESC Guidelines for the Diagnosis and Treatment
of Acute and Chronic Heart Failure
Eur Heart J 2008:29:2388-2442




All-Cause Death or HF Hospitalization
(1892 patients with AHF; 3226 patients with CHF)

0.4 @ AHF: 35.8% m CHF: 17.6%

0.35

0.3 -
0.25

0.2 -
0.15 -
0.1

0.05

0 30 60 90 120 150 180 210 240 270 300 330 360
Days From Enrollment

Qe 1 Maggioni ] ; :
SN/ ggioni AP, et al. Eur J Heart Fail. 2013;15(7):808-817. the
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Six Clinical Scenario of Admission:
AHFS

CS1: dyspnoea and/or other signs of
congestion + elevated SBP ( > 150 mmHg)

CS2: dyspnoea and/or other signs of
congestion + normal SBP ( 110-150 mmHg)

CS3: dyspnoea and/or other signs of
congestion + low SBP ( < 110 mmHg)

CS4: Signs of ACS + dyspnoea
CS5: Isolated RVF

CS6: AHF without dyspnoea



Systolic BP in AHF: Higher Is Better?

Admission Systolic BP Deciles ® In-hospital Mortality

189-300 mm Hg 1.6%

169-188 mm Hg 2.0%
157-168 mm Hg 2.0%

148-156 mm Hg 2.3%

140-147 mm Hg 2.7%

132-139 mm Hg 3.2%
124-131 mm Hg 3.7%

115-123 mm Hg 4.6%
105-114 mm Hg 5.6%

50-104 mm Hg 9.6%

N=48,567
%“g‘ Heart failure Gheorghiade M, et al. JAMA. 2006;296(18):2217-2226. Muecd’ﬁg%pe



Neurohormonal and Inflammatory Mechanisms

All neurohormonal axes activated in AHF

* SNS
* RAAS SNS

Stimulation

* Inflammatory cytokines

Cytokines impairing
myocardial function

WG

\
Activated
monocyte

®

Natriuretic
peptides

Cytokines
’

Cytokines in)pgiring

myocardla)function

Cytokines \
Released into Actlvated

blood stream monocyte Hypoperfused

skeletal muscle
Proinflammatory
cytoy

Medscape

ot
gy Heart failure Adapted from Braunwald E. N Engl J Med 2008:358(20):2148-2159, EPUCATION




Resting Blood Volume Distribution
25% of normal blood volume in splanchnic vasculature

Under SNS control and can be recruited rapidly (in seconds)
to effective circulatory volume

Inferior caval vein Aorta

(= 2 mm Hg) (= 90 mm Hg)

Hepaticvein Hepaticartery

a, a, B, %
(= 3 mm Hg) (= 90 mm Hg)

Splanchnic arteries a, o, B,

a, o, B,

Preportal organs Qa; o,

(= 30 mm Hg)

a; o,

Portal vein il | Splanchnicveins
(= 9 mm Hg) (= 10 mm Hg)

oy a, a,

&Xe Heart f’lllllle Adapted from Gelman S, et al. Anesthesiology. 2004;100(2):434-439. M@dSC&pe
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CS1: dyspnoea and/or Other Signs of
Congestion + Elevated SBP ( > 150 mmHg)

always

Acute pulmonary oedema
+

dyspnoea develops abruptl
Diffuse pulmonary oedema
Minimal systemic oedema

It is a vascular iliness

+ Warning !
Patient is very often
euvolemic
or hypovolemic




Acute /decompensated heart failure

2\

High jugular venous pressure Pulmonary

congestion/oedema

hi BP
Haemodyngn%c in ngs):

Low cardiac output (Cl < 2.5 L/im?)
-High PCWP (>16 mmHg)
«High systemic vascular resistance

Peripheral vasoconstriction -Low BP — shock (oliguria, MOF)




CS2: dyspnoea + SBP 110 - 150
mmHg

Decompensated chronic
heart failure

+

dyspnoea develops gradually
Gradual increase in body weight
Systemic cedema

Minimal pulmonary oedema

It is a systemic illness:
~ Possible Renal dysfunction
- anaemia
~ Low albumin
~ Increased Pulmonary Congestion
-~ Systemic Congestion




Perfusion

Normal
SBP>90
Cl25-3.6

Reduced
SBP<90
Cl<2.5

Most useful classification tool: hemodynamic profiles

Filling pressure
Normal Increased
PCWP 8-12 PCWP>15-20 Backward failure:
CONGESTION () CONGESTION (+) *Dyspnea
Pulmonary congestion .Rales

Orthopnoeaiparoxysmal nocturnal dysphioea
Peripheral (bilateral) oedema *S3

Jugul venous datition *Hepatojugular reflex

2y *Renal and liver failure from stasis

mmf,,;., A + 1 Natriuretic peptides
HYPOPERFUSION (-) 7 % Eglx%nf% edema at

Cardiac Vascular

/ //// /////////
WARM-DRY LWET

HYPOPERFUSION m Forward failure:

gtki SWEAted oxtremitias +SBP <90 och Cl <2 5:

Moral oo *Somnolence

Dizziness *Prolonged capillary filling

Narrow pulse pressure COLD DRY m m *Low proportional pulse pressure = (SBP-
DBP) / SBP <25% < Cl < 2.2
*Symptomatic hypotension with RASi
*|Na
*Shock: acute renal and liver failure

s : ot . Cardiogenic shock =
Hypoaerfusion is not synanvivaus with hydatension, but often hypoperfusion is accompanied by hypotension. SBP < 90 and Cl < 2.0 and PCWP 20



Initial Phase in ED/ICU/CCU: Profiling and Strategizing Care

Hemodynamic Profiles: Therapeutic Implications

Patients with hypotension, hypoperfusion, or shock

“Warm-up” & “dry-out”
Warm & Dry Warm & Wet

A B

Inotropes

» Dobutamine

Cold & Dry Cold & Wet s EEE e

¢ Levosimendan

l. ( : * Nitroprusside

SN/ - - Adapted from Stevenson LW. Eur J Heart Fail.
S A s 1 = the )
v Heart failure 2005;7(3):323-331. h&art., Medscape

EDUCAT



EFICA Study
Predictive Factors of Mortality

1.0
0.9

0.8 17 %
0.7 SBP =160 mm Hg
z Mo shock

g.g 389 SBP =160 mm Hg

0.4
Cardiogenic Shock
22 68%

0.1

Survival Rate, %

G | | | | | | 1 |
0 a0 100 150 200 250 300 350 400

Mumber of Days




DurinG AcuTre
PuLmonaRy Arten
Evema TREATMENT

mean =SD

Blood pressure (numn bHg)

Systolic 200 % 26 139x17*

Diastolic 100x25 64~ 15"
Heart rate (beats /min) 8314 72xX12*
Mitral flow velocity (cm/sec)

E wavce 98+ 33 O8 +28

A wave 88+ 33 78%26"

E wave: A wave 1.3120.80 1.51097*

E-wave deceleration ume (msc ) 174 +62 194 +62*

- - 5 Y Y 5 - il A R

Left ventnicular volume (ml)

End diastolic 109 243 117250
End systolic S58:+32 61 *37
Left ventricular ¢cjecuon fraction 0.50=0.15 0.50+0.13

LT ventricuiar w thackness (muamn )
Posterior 12.8=29 12.8=3.1
Scptal 12.5%3.7 12.9+3.6
Lett ventnicular dimension (mm)
End diastolic 49795 49498
End systolic 38.3x10.1 38.3+10.7

*P<<0.05 for the comparison with the value during the acure episode.




A Fundamental Issue: Are These
Patients the Same or Different?

* 60-year-old man with long history * 80-year-old woman with long history
of chronic HF of hypertension

* 3 weeks of gradually worsening * 1 hour of sudden onset of symptoms
symptoms * BP 185/120 mmHg

* BP 85/40 mmHg




1C Shock

Cardiogen
Progressive Cycles of Inflammation, tschemia, vwmmmmmomm

Primary Cardiac insult
Myocardial Dysfunction

= Systolic Blood Pressure < S0 mm Ny
(or Vasopoessor requirement)

» Cordiac Index <2.2 liminym'
= Carchag Power Output <06 W
» Lactic acidosis

Muliongan Dysfunction

;

Death




PA (?Swa,n.-Ganz) catheter ? -- ESC Guidelines

Right heart catheterization with a pulonary arter

-lsr«mddhmmmmwwvgwﬂmdbrwmnﬂmumwmm
- should be considered in patients with probable pulmonary hypertension assessed by echocardiography in order to confirm

pulmonary hypartension and its revarsibility before the correction of valvestructural heart disaase;

- may be considered in order to adjust therapy in patients with HF who remain severely symptomatic despite initial

standard therapies and whose haemodynamic status s unclear

o Routine invasive haemodynamic evaluation with a pulmonarya
fery catheter is not indicated for the diagnosis of AHF. It may be
helpful in selected cases of haemodynamically unstable patients
with an unknown mechanism of deterioration. Also, routine
use of an arterial line or central venous line for diagnostic pur-
poses is not indicated.

There is no agreement on the optimal method of haemodynamic
monitoring in assessing and treating patients in cardiogenic shock,
including

Recommendations regarding monitoring of linical
status of patients hospitalized due to acute heart failure

Recommendations Class® | Level®

Scandard non-invasive monioring of heart rate,

rhythm, respiratory rate, oxygen saturation and
blood pressure s recommended,

It s recommeondad that pacients shouid be
weighed daily and have an accurate fluid balance
chart completed

It is racommendad to evaluata signs and
symptoms relevant to HF (e.g: dyspnosa,
pulmonary rales, peripheral oedema, weight)
daly o assess correction of fluld averload,

Frequent, often dally.moasurement of

renal function (blood urea, creatining) and
dectrolyas (pocassum, sodur) during

Lv. therapy and when renin-anglotensin.
aldosterone system antagonists are initiated is
recommended.

Intra-arterial lin should ba considered in
patients with hypotension and persistent

mpmmwho daq)uophmobpal
treatment present refractory symptoms
(particularly with hypotension and
hypoparfusion).




Monitoring: biomarkers or pulmonary artery catheter?

JA.A.J.\.A,

'y reer re




o BNP<ICO pgimt
*  NTpro8NP <300 pg'ml
¢ MR-praANP <120 pgfml

t
—  Acute heart fallure nded out

i

Dragrostic workup of sew onset zase heart fadure

Patient history sigrs andior
sympteens suspected of aute HF

o BNP2 100 st

* NT40BNP 2300 pgimt:
o MR-proANP 2120 pgil

Acute heart faibire confirmed

Comprahensime achotardogaphy

www.escardio.org/guidelines

|
@Eesc—

@ESC

Diagnostic work up of new
onset acute heart failure

ACS = acute coronary syndrome; BNP = B-type natriuretic
peptide; CT = computed tomography; HF = heart failure;
MR-proANP=mid-regional pro-atrial natriuretic peptide;
NT-proBNP = N-terminal pro-B-type natriuretic peptide;

TSH = thyroid-stimulating hormone.

3nitial laboratory exams include troponin, serum creatinine,
electrolytes, blood urea nitrogen or urea, TSH, liver function
tests as well as D-dimer and procalcitonin when pulmonary
embolism or infection are suspected, arterial blood gas analysis in
case of respiratory distress, and lactate in case of hypoperfusion.
bSpecific evaluation includes coronary angiography, in case of
suspected ACS, and CT in case of suspected pulmonary
embolism.

cRule-in values for the diagnosis of acute HF: >450 pg/mL if aged
<55 years, >900 pg/mL if aged between 55 and 75 years and
>1800 pg/mL if aged >75 years

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)

©ESC

74



Diagnostic tests in patients with acute heart failure (1)

Exam Time of measurement

ECG Ademission, during
haspitaliztion** pre-distharge

Chest-X ray Admission, dunng
haspitalization®

LUS Admission, during
haspitalization* pre-discharge

Echocardiography Admission, during
hespitalization* pre-dscharge

Natriuretic peptides  Admission, pre-dschargs
{BNP, NT-proBNP,
MR-proANP)

Serum troponin Admission

Serum creatinine Admission, during
haspitalization.” pre-ducharge

Possible findings

Arrhythmias, myecardhl
ischaemia

Congestion, lurg infection

Congestion

Congestion. cardac
function. medhanical
CasES

Congestion

Myceardal injury

Rend function

Diagnostic value for AHF  Indication

None

Confirmazoey

Corfirmatory

Majar

High negative pradictive walue

Exciusion of ACS

None

Recommended

May be corsdered

May be corsdered

Recommended

Shauld be corsderad

Recommended

Recormended for
prognostic asiessment

ACS = acute coronary syndrome; AHF = acute heart failure; BNP = B-type natriuretic peptide; ECG = electrocardiogram; LUS = lung ultrasound; MR-proANP = mid-regional pro-atrial
natriuretic peptide; NT-proBNP = N-terminal pro-B-type natriuretic peptide; TSH = thyroid-stimulating hormone.

Based on clinical conditions.

bContinuous ECG monitoring can be considered based on clinical conditions.

www.escardio.org/guidelines

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)

©ESC



Diagnostic tests in patients with acute heart failure (2)

Exam

Serum eleccrolytes
(sodum, potassium,
chloride)

Iron status
{transferrin, ferritin)
TSH

D-dimer

Pro-calcitonin

Lactate

Pulse oximetry and
arterial blood gas
analysis

ACS = acute coronary syndrome; AHF = acute heart failure; BNP = B-type natriuretic peptide; ECG = electrocardiogram; LUS = lung ultrasound; MR-proANP = mid-regional pro-atrial
natriuretic peptide; NT-proBNP = N-terminal pro-B-type natriuretic peptide; TSH = thyroid-stimulating hormone. ®Based on clinical conditions. "Continuous ECG monitoring can be

Time of measurement

Admission, during

hospitaization’ pre-discharge

Pre-dscharpe

Admision

Admison

Adrmission

Admission, during
hospitalzaton'

Admisson, during
hospitalzation*

considered based on clinical conditions.

www.escardio.org/guidelines

Possible findings

Bectrolyte abnormales

Iree) ats

Fypo- hyperthyroidism

Pulmonary emboism

Preumonia

Lactic acdosts

Respratory falure

Diagnostic value for AHF  Indication

Nooe

None

Noae

Bxciides puimenary
embeiigm

Usefud for diagross of
PESTIONG

Usefid 1o assess perfision
stats

Usehd to assess respiratory
Lunction

Recommenced for
prognostic assessment and
treatment

Recommended for
progrostic assessment and
treatment

Recommenced for treatment

Recommenced when
pumonay embolsm i
srpacted

May be done when
preurmond is suspected

Recommenced when
penpheral ypoperfusion is
suspected

Recommenced when
respiratory falure is

swipected

@ESC

Q
?
w
©

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)
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@ESC

Management of acute decompensated
heart failure

MCS=mechanical circulatory support.
Adequate diuretic doses to relieve congestion and close monitoring of diuresis is
recommended (see Figure13) regardless of perfusion status.

e

©ESC

- @esc

di ideli 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
WWw.escar |o.org/gU| elines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368) 78



Management of pulmonary
oedema

Cangder NALMCS,
other devwens (Claw 12} .
o
Comsder
psltache care MCS=mechanical circulatory support; RRT= renal replacement therapy; Q
SBP=systolic blood pressure. 5
- @esc-

. . . 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardio.org/guidelines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368) 79



Empiric IV loop diuretic dose administered as 2. 5x the home dose in
divided doses or furaosemide 80 mq if loop naive

Urine sadium strategy
(*“Emurging pathway)

Spot urine sodium assessed
ati1-2

[Ura] =50-70 [Una] «SO-70
mmol/l mmol/l

Repeat current dose every 6-12 h'

with repeat urine socdium assessment

after each dose

Administer IV
loop diuretic at
cdouble the previous
doseo

Repeat up to IV loop
diuretic dose of
300 myg Turosemice
equivalents

Urine output strategy
("Established pathway)

VOP assessed
at 2-6

UOP <150 UoP >150
mi/h mi/h

Repeat current dose every 6-12 h'
with repeat UOP assessment
after cach dose 10 meet dally LOP
goals

Fallure 1o meaet UOP or sodium goals at maximal leop

dluretic doses

Combination diuretic blockade with loop diuretic:

First line: Add thiazide

Second line: Add additiconal diuretic agent which may
include acetazolamide, amiloride, or diuretic doses of

aldosterone antagonists




@ESC

m—@ Management of right ventricular failure

ACS=acute coronary syndrome; RV=right ventricular; RVAD=right ventricular assist device.
alnotropes alone in case of hypoperfusion without hypotension.

©ESC

di ideli 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardio.org/guidelines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368) 80



@ESC

Management of cardiogenic shock

ACS = acute coronary syndrome; BTT = bridge to transplantation;

MCS = mechanical circulatory support; PCl = percutaneous coronary
intervention.

3PClin ACS, pericardiocentesis in tamponade, mitral valve surgery in papillary
muscle rupture. In case of interventricular septum rupture, MCS as BTT should
be considered.

bOther causes include acute valve regurgitation, pulmonary embolism,
infection, acute myocarditis, arrhythmia.

<
\
©ESC

. @esc—

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardlo.org/ guidelines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368) 81



Recommendations for the initial treatment of acute heart failure (1) @ESC

Recommendations Class Level
Oxygen and ventilatory support
Oxygen is recommended in patients with SpO, <90% or Pa0, <60 mmHg to

. I C
correct hypoxaemia.
Intubation is recommended for progressive respiratory failure persisting in spite of | c
oxygen administration or non-invasive ventilation.
Non-invasive positive pressure ventilation should be considered in patients with
respiratory distress (respiratory rate >25 breaths/min, SpO, <90%) and started as la B

soon as possible in order to decrease respiratory distress and reduce the rate of
mechanical endotracheal intubation.

Pa0, = partial pressure of oxygen; Sp0, =transcutaneous oxygen saturation.

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

Www'escard'o'org/gu'de“nes (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)




Recommendations for the initial treatment of acute heart failure (2) @ESC

Recommendations Class Level
Diuretics

Intravenous loop diuretics are recommended for all patients with AHF admitted
with signs/symptoms of fluid overload to improve symptoms.

Combination of a loop diuretic with thiazidetype diuretic should be considered in
patients with resistant oedema who do not respond to an increase in loop diuretic Ila = B
doses.

Vasodilators

In patients with AHF and SBP >110 mmHg, i.v. vasodilators may be considered as
initial therapy to improve symptoms and reducecongestion.

AHF = acute heart failure; i.v. = intravenous; SBP = systolic blood pressure.

lb B

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardio.org/guidelines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)



Administration of

Classevel infusion rate

Dobutamine |l a, ¢ 2t0 20 pg/kg/min (B+)
Dopamine 11D, € <3 ug/kg/min; renal effect (b+)
3-5 uo/kg/min: inotropic (B+)
>5 pg/kg/min: (f+), vasopressar (a+)
Mirngne  llb, e 25-75 pug/kg/min over 10-20 min 0.375-0.75 g/hg/min
Engdmane  Ilb, © 0.25-0.75 g kg 1.25-7.5 pg/kg/min
Levosimendan 1l a, b 12 pg/kg/min" over 10 min 0.1 pg/kg/min which can be decreased
to 0.05 or increased to
2 pg/kg/min
Norepinephrine Mo bolus 0.2-1.0 pg/kg/min
Epinephring Bolus: 1 mg can be given i.v, 0.05-0.5 pg/kg/min
at resuscitation, may be repeated after
3-5 min, endotracheal route 15 not
favoured

*Current mmﬂdm.hwwmw,wwhwmmﬂuﬂam-



Figure 1: Practical RecormmeaeEndationmn=s oy the Lisme of
Iimnotropaes in Patients with Acute Heart Failure and
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Recommendations for the initial treatment of acute heart failure (3) @ESC

Recommendations Class Level
Other drugs
Thromboembolism prophylaxis (e.g. with LMWH) is recommended in patients not
already anticoagulated and with no contraindication to anticoagulation, to reduce | |
the risk of deep venous thrombosis and pulmonary embolism.

il

Routine use of opiates is not recommended, unless in selected patients with
severe/intractable pain or anxiety.

LMWH= low-molecular-weight heparin.

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardlo.org/gwdelmes (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)



Recommendations for the use of short-term mechanical circulatory @ESC
support in patients with cardiogenic shock

Recommendations Class Level
Short-term MCS should be considered in patients with cardiogenic shock as a BTR,

BTD, BTB. Further indications include treatment of the cause of cardiogenic shock lla  C
or long-term MCS or transplantation.

IABP may be considered in patients with cardiogenic shock as a BTR, BTD, BTB,

including treatment of the cause of cardiogenic shock (i.e. b C
mechanical complication of acute MI) or longterm MCS or transplantation.
IABP is not routinely recommended in post-MI cardiogenic shock. m B

BTB = bridge to bridge; BTD = bridge to decision; BTR = bridge to recovery; IABP = intra-aortic balloon pump; MCS = mechanical circulatory support; Ml = myocardial infarction.

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardio.org/guidelines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)



CICU Management of Cardiogenic Shock

Serial Assessment Treatment Objectives
- Wean vasopressors/imnotropes
= Lactate « Early escalation for refractory shock
= Fick + thermodilution CO/Q + Heart recovesy
= CPO and PAPI

and if MCS Refractory Shock”
= Sevial echocardiograms
« Assess for hemolysis Lk
« Meurovascular assessments No m

*Criteria for Refractory Shock ’ ‘

- CPO <OB8W Bi-v CS LV-domenant €S
« Cl <221 /minim’ ::2::3 PO «OtW PO <OeN

PAPY <1.0 PAPY >1.0
- 15 -
t Lactate oA <1 5 et 5O O S15 caes Mg SR 5 it S
e e ol POWP 216 e 04y PCWP =38 rrem 10Q

v +

¥

i s e
v e ol ol e

R« LpVaD O'M“ L pVAD Wgruu ReVAD

VA-ECMO WAL CAD
oS- LV Ve - LV Vet

Contraindications To MCS

= Anoxic brain injury

= Irreversible end organ failure
« Prohibitive vascular access

- DNR

CPO = MAP x COJ/451
PAPI = (SPAP-dPAPNRA

.
.
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Vasopcesson s
Inotropes and
assees for heart
recovery
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Trends in MCS Use and Hospital Mortality

* Patients with AMI and non-infarction-related
cardiogenic shock
— 144,254 cases of cardiogenic shock
~ 55.4% of cases were associated with an AMI
* Patients with CS complicating AMI had lower hospital
mortality vs non-AMI| related CS
—~ (45% vs 48.2%; P < .001)

ABP use ECMO use

* Overall decline * Uptrend in use * Uptrend in use
* 29.8% to 17.7%* * 0.1% to 2.6%* * 0.3% to 1.8%*

*ptrend < 0.01
Shah M, et al. Clin Res Cardiol. 2018;107:287-303.



IABP-SHOCK Il Trial

Largest randomized trial in patients

with AMI cardiogenic shock

* Summary of findings: Use of IABP did not significantly
reduce 30-day mortality in patients with AMI|-CS*

* At 30 days, 119 patients in IABP group (39.7%) and 123
patients in control group (41.3%) had diedt

* No randomized controlled trials in acute on chronic
heart failure complicated by shock

—~ Data can't be extrapolated to these patients and close
monitoring is needed

*For whom an early revascularization strategy was planned. TRelative risk with IABP, 0.96;95% Cl, 0.79 to
1.17;P=0.69.
Thiele H,et al. N Engl J Med. 2012;367:1287-1296.



Clinical Considerations for Device Selection

Short-Term MICS

Comparison of Commercially Available Devices for Short-Term MCS

VA-ECMO

Tandemn Heart

impella (2.5; CP; 5; RP)

Flowr, L/mir 4-5

6 h (kmited by oxygenator
durability)

Duration of support,
FDA approved

Venuicles supported LV and AV

inflow 18-21

3
Cannulasizs, F Outflow 15-22

Additional
requirements

Patential nead for LV venting,
possible cutdown

Highest cardiac output

Complete cardiopulmaonary
support {including oxygenation and
CO; removal)

Advanrtages

Requires more resources and
supgort staff than other devices
Retrograde blood flow with
worsening of afterload (LY
distension)

Disagvantages

Vascular complications
Thrombocytopenia

Guglin, et al. / Am Coll Card. 2019:698-716.

05-1

9d

Easy to place
Good safety profile

Fewer side effacts,
especially vascular

Limited
hemodynamic
support
Contraindicated in
severe aoriic
regurgitstion

21d

Workv

inflow 21
Outflow 15-17

Transseptal puncture

Highest cardiac output,

comparable with VA-
ECMO, and no LV
distension

Need tertiary or
quaternary spedalied
care center
Necessitatas atrlal
transseptal puncture
with its potential
complications
Vascubar complications
Retrograde biood flow

15-5

4d(25,CP)
6d(5)
12 g (RF)

LV or Y

12-21

Surgical cutdown for Impeia 5

Multiple devices to choose from

More Invasive and complex to

implant than the |1ASP
Unstable position
Frequent hemolysis
Vascular complications



Recommendation for IABP
US vs European Guidelines

Use

2013 ACCF/AHA Management
of Cardiogenic Shock!®!

ESC 2017 Management of
Cardiogenic Shock!®!

Class lla Recommendation .

The use of intra-aortic balloon pump
counterpulsation can be useful for
patients with cardiogenic shock after
STEMI who do not quickly stabilize
with pharmacological therapy

a. O'Gara et al, Circulation.2013;127:e362-e425.
b. Ibanez et al, Eur Heart J, 2018.39:119-177.

Class |ll Recommendation

Routine intra-aortic balloon pumping
is not indicated.

Class |la Recommendation

Intra-aortic balloon pumping should
be considered in patients with
hemodynamic instability/cardiogenic
shock due to mechanical
complications



1erapy ror AP mechanical support, ultrariitration o ejectrica

By courtesy of P. Mohacsi

- Continuous-flow up to 4L/min

- Short-term circulatory support
- Transeptal and arterial cannulas



Recommendations for pre-discharge and early post-discharge follow-up @ ESC
of patients hospitalized for acute heart failure

Recommendations Class Level
It is recommended that patients hospitalized for HF be carefully evaluated to

exclude persistent signs of congestion before discharge and to optimize oral I C
treatment

It is recommended that evidence-based oral medical treatment be administered

. I C
before discharge.
An early follow-up visit is recommended at 1-2 weeks after discharge to assess
signs of congestion, drug tolerance and start and/or uptitrate evidence-based I C

therapy.

Ferric carboxymaltose should be considered for iron deficiency, defined as serum

ferritin <100 ng/mL or serum ferritin 100299 ng/mL with TSAT <20%, to improve lla = B
symptoms and reduce rehospitalizations.

HR = heart failure; TSAT = transferrin saturation.

©ESC

di ideli 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
WWW.escar |o.org/gU| elines (European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)




Oral Diuretic Rx

B Switching from IV-oral
loop diuretic

— Stable weight

— At least 48 hours prior to discharge
-~ Absence of signs of fluid retention

— Stable renal function



Management
Adherence issues

B Fluid restriction (1.5 |/day)

B Na restriction<100mmols/day

B ? NSAIDs

-~ interfere with PG synthesis by inhibiting cyclo-
oxygenase and thereby antagonise the natriuretic
response to loop diuretics



ESC-HF Registry described admission and discharge profiles — 40% still wet !

Admission
[N=T8&5])

% wet-calkd

WL warm

0% -

HL

10
dry-warm

%

Sdy-warm % wo-warm dry-oold  ® wet-col]

53 33533

ENEE el e .
g 8

iiiiﬁiiii!?iﬁii!

Discharge

100% 1

Diseharge
{MN=7448)

—l__
dry-cold

Wilt-wiarm

Figure 1 Chssification based on congestion/hypoperfusion status assessed by clinical examination performed at admission and discharge.

ESC-HF Registry Chinocel EJHF 2019
S

Classification at discharge was used in 7448 patients discharged alive.



Several Drugs in ADHF Not Successful

PDE inhibitors: milrinone: OPTIME-CHF!]

Endothelin antagonists: tezosentan: VERITAS!?]

Calcium sensitizers: levosimendan; SURVIVE/REVIVE!]
AVP antagonists: tolvaptan; EVEREST!*

Adenosine Al-receptor antagonist: rolofylline; PROTECT!!

Natriuretic peptides: nesiritide: ASCEND-HF!®]

[

ADHF = acute decompensated
heart failure;

AVP = arginine vasopressin;
PDE = phosphodiesterase

&V‘) T - . x e . > the
oV Heart failure See reference list for a complete listing of citations. 'mrtorg Mfi@%ﬁpﬁ

from WeeMD



SACUBITRIL VALSARTAN
New hope ?

TRANSITION
PIONEER-HF



CENTRAL ILLUSTRATION: TRANSITION Study: NT-proBNP Response to
Sacubitril/Valsartan and Patient Characteristics Associated With a Favorable
Reduction Response

Randomization

Hospital admission
due to acute
decompensated
heart failure

10-week duration from randomization

Pre-gdischarge sacubitrii/valsartan

Patient
stabilized*™

13 days screening

% Decrease 4%
| 46% |

%o Favorable response [0 00 18%

Sacubltrit/
valsartan
initiation

Baseline
clinical
phenotype

Pascual-Figal, D. et al. J Am Coll Cardiol HF. 2020:8(10):822-33.




NT-proBNP Response Following Sacubitril/Valsartan Initiation at Pre-Discharge
Versus Post-Discharge

2200 ~
2000 -
1800 -
1600 —

1400 —

1200 —

1000 -

800
Randomization Discharge

w Pre-discharge inttiation, n 478 430 446
Post-discharge initiation, n 473 310

B At discharge At Week 4 At Week 10
0O — + s

T -3.5

-20

-22 0%

>8.1* -25.1

L

[

©=<0.001 p=0.377 -38. 0" e

p=0 250
M Pre-discharge initiation Post-discharge initiation

Changes in NT-proBNP (%)




Effect of Favorable NT-proBNP Reduction Response to Sacubitril/Valsartan at
Week 4 on Clinical Outcomes From Discharge Through 26 Weeks

Favorable NT-proBNP (N=393)

No response (N=503)
Number of events: Favorable NT-proBNP: 34; No response: 72
HR 0.57 (95% CI: 0.38-0.86)
p value: 0.007
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Number at risk Time following discharge from index hospitalization

Favorable NT-proBNP 393 386 382 382 376 371 365 361 359 357 354 347 342 222
No response 503 496 483 469 459 446 435 424 417 411 410 405 399 257




AHF: Independent Predictors of All-Cause Death*

HR 95% Cli P
Pulmonary/peripheral congestion at entry 2.73 1.71-4.35 <.0001
Inotropes 2.00 1.51- 2.65 <.0001
Sodium < 136 vs =2 136 mmol/L at entry 1.84 1.45-2.34 <.0001
EF < 40% vs 2 40% at entry 1.66 1.14-2.44 .009
Chronic kidney dysfunction 1.48 1.13-1.95 .004
Creatinine > 1.5 vs £ 1.5 mg/dL at entry 1.43 1.10-1.87 .007
Sound 3 at entry 1.37 1.05-1.80 021
Prior HF hospitalization 1.31 1.03-1.67 .030
Age (per year) 1.03 1.02-1.04 <.0001
SBP (mm Hg) at entry 0.995 0.991-0.999 .028

*Median follow-up, 356 [325-366]

Cl = confidence interval; HR = hazard ratio

S\ B S PR Maggioni AP, et al. EurJ Heart Eail. 2013:15(7):808-817
v Heart failure ggioni AP, et al. 2015150 " h&artey; Medscape

::::: 10



What is new (16)

Recommendations for management of patients with acute HF

2021 HF Guidelines
Combination of a loop diuretic with
thiazide-type diuretic should be
considered in patients with resistant
oedema who do not respond to an
increase in loop diuretic doses.

In patients with AHF and SBP >110
mmHg, i.v. vasodilators may be
considered as initial therapy to improve
symptoms and reduce congestion.

www.escardio.org/guidelines

Class

lla

lib

2016 HF Guidelines Class
Combination of loop diuretic with either
thiazide-type diuretic or spironolactone
may be considered in patients with b
resistant oedema or insufficient
symptomatic response.

In patients with hypertensive AHF, i.v.
vasodilators should be considered as
initial therapy to improve symptoms and
reduce congestion.

lla

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab368)

©ESC




What is new (17) @ESC

Recommendations for management of patients with acute HF (continued)

2021 HF Guidelines Class 2016 HF Guidelines Class
Routine use of opiates is not Opiates may be considered for cautious
recommended, unless in selected use to relieve dyspnoea and anxiety in
patients with severe/intractable pain or patients with severe dyspnoea but

anxiety. nausea and hypopnea may occur.
Short-term MCS should be considered in

patients with cardiogenic shock as a BTR, Short-term MCS may be considered in
BTD, BTB. Further indications include lla refractory cardiogenic shock depending
treatment of the cause of cardiogenic on patient age, comorbidities, and
shock or long-term MCS or neurological function.

transplantation.

©ESC

. . . 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardio.org/guidelines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)



What is new (18)

Recommendations for management of patients with HF and AF
Class

2021 HF Guidelines

DOACs are recommended in preference
to VKAs in patients with HF, except in
those with moderate or severe mitral
stenosis or mechanical prosthetic heart
valves.

Beta-blockers should be considered for
short- and long- term rate control in
patients with HF and AF.

www.escardio.org/guidelines

2016 HF Guidelines
For patients with HF and non-valvular AF
eligible for anticoagulation based on a
CHA,DS,-VASc score, NOACs rather than
warfarin should be considered for
anticoagulation as NOACs are associated
with a lower risk of stroke, intracranial
haemorrhage, and mortality, which
outweigh the increased risk of
gastrointestinal haemorrhage.
For patients in NYHA class | - lll, a beta-
blocker, usually given orally, is safe and
therefore is recommended as firstline
treatment to control ventricular rate,
provided the patient is euvolaemic.

@ESC

Class

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)




What Every Cardiologist Needs to Know in
Acute HF: Take-Home Messages

* Exclude specific causes of instability

* Base treatment on the wet/dry and warm/cold
clinical presentation

— Most of the patients are wet & warm and need diuretics
and vasodilators

* Treatment is now associated with unacceptable high
mortality and morbidity

* New drugs are awaited
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https://doi.org/10.1093/eurheartj/ehy600

Acute HF. Early management of patients with preserved blood pressure

"The future will be better tomorrow "

1. Revascularization in ACS
2. New diuretics

3. New inotropic drugs

43 .New devices

... and more

"If we don't succeed , we run the risk of failure ."



