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

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC






Insuficiencia cardiaca en la causa principal de ingreso en >65 afios

Hospital

4-10%
mortalidad
intrahospitalaria

25-30%
mortalidad anual
desde el ingreso

cardiopatia
subyacente

A

precipitantes comorbilidades

45%

rehospitalizacion



Evolucion natural de la IC

Worsening

—_— Recove ry

Progressive

STABLE STABLE




All-cause mortality

Riesgo de mortalidad en funcién de
hospitalizacion por IC
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J Card Fail. 2008;14(3):211-8.



« Determine aetiology

e Alleviate symptoms

« Improve congestion and organ
perfusion

» Restore oxygenation

o Limit organ damage (cardiac,
renal, hepatic, gut)

* Prevent thromboembolism

« Determine aetiology

« Improve signs and symptoms
e Limit organ damage

* Prevent thromboembolism

» Improve symptoms and quality
of life

» Achieve full congestion relief

» Prevent early readmission

» Improve survival

« Close monitoring of vital signs and
grading severity of symptoms/signs

« Disposition decisions: |ICU/ICCU
ward

Immediate « Initial treatment to support
3 | 8 circulatory and respiratory
. functions (vasodilators,
Primeros vasopressors, inotropes,
60-120 min. diuretics, supplemental O,)

« |dentify aetiology and relevant
co-morbidities and start targeted
treatment

« Titrate therapy to control
symptoms and to relieve
congestion, manage hypoperfusion
and optimize blood pressure

e |nitiate and up-titrate disease-
meodifying pharmacological therapy

* Consider device therapy in
appropriate patients

Intermediate

« Initiate and up-titrate disease-
modifying pharmacological and
device therapy

« Develop a care plan with the
identification of caregivers, a
schedule for up-titration and
monitoring of pharmacological
therapy, review of device therapy

* Enrolment in a disease
management programme

Pre-discharge
and long-term

I Infections

T Tamponade

@ ESCc—
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Acute
decompensated
heart failure

Isolated right
ventricular
failure

Acute
pulmonary
oedema

Cardiogenic
shock



Consider
palliative care

Consider
palliative care

@Esc

Acute
decompensated
heart failure




Acute Acute
decompensated pulmonary
heart failure oedema
[—O—
—
. | Isolate.d right Cardiogenic
| ventricular shock

failure




CONGESTION (-) CONGESTION (+)
Pulmenary congestion
Orthopnoeal/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) cedema
Jugular venous dilatation
Congested hepatomegaly
Gut congestion, ascites
Hepatojugular reflux

/ PCP>18 mmHg
0

WARM we-r Tratamiento
diurético
intensivo

HYPOPERFUSION (-)

WARM-DRY

7

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Soporte con inotropos Mental confusion

Dizziness

Levosimendan>dobutamina  \.crow puise pressure

COLD-DRY

IC<2.2 L/min/m2
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Change in Body Weight During Hospitalization (lbs)

El paciente debe irse de alta

completamente
descongestionado

Heart Fail Rev (2007) 12:125-130

euvolemia

congestion

congestion
subclinica




I POCUS:
35% 4 .
a0 | Women 25 ES 0% : N=26,757 Point Of Care Ultrasound
§
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.z
congestion
subclinica

descongestionado

congestion

Current Guidelines:
- LUS ( Lung Ultrasound ): admission/during hospit.
- NT-BNP: admission/pre-discharge




72 horas

Tratamiento diurético guiado por e - -
CA125 en pacientes con ICy 220 e
° e 7 @ ‘-E. 307
disfuncion renal (IMPROVE-HF) = . z
3 ui
©1o 2'0 1'5 £ 201 . 3'0
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o | s
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v = & 451 %2-4
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9 g- 20 ,_,_ Z . 48.8 o, 2.55
) 8 Tto. habitual CA125-guiado i -qui
S e
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S R Log-rank test: p=0.034
(O 0" I el
0 5 10 15 20 25 30
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Numero en riesgo (eventos)
Tto.habitual 81 (3) 77 (3 73 (2 71 (6) 64 (0) 62 (4 49
Tto.CA125-guiad®® () 76 (1) 75 () 73 (1) 72 (3) 66 (0) 57

Rev Esp Cardiol 2017;70:1067-1073



3
@ESsc—




Worsening Renal Function

congestion
subclinica

congestion



La congestion es el principal factor que

condiciona el WRF

PVC baja p=0.02 PVC elevada
100~ / \\
1 1

1t

GFR (ml/min)

| I I
High Cl/Low CVP  Low Cl/Low CVP  High Cl/High CVP Low CI/ High GVP
20% 32% 25% 23%

Relative Contributions of CVP
and Cl to GFR at Time of PAC Removal

Error bars represent 95% confidence intervals. Cutoff values for Cl = 2.4
[/min/m? and CVP = 8 mm Hg. GFR = glomerular filtration rate; PAC = pulmo-
nary artery catheter; other abbreviations as in Figure 1.

J Am Coll Cardiol 2009;53:589-96




Potential Effects of Aggressive Decongestion during the
Treatment of Decompensated Heart Failure on Renal Function
and Survival

Hemoconcentracion

Mayor probabilidad de WRF
OR 5,3 p<0.001

Menor mortalidad a los 180 dias
HR 0.31, p=0.013

Mayores dosis diuréticos
Mayor pérdida de peso
Mayor reduccion de PVC

Circulation 2010; 122: 265-272.



ORIGINAL ARTICLE

Prognostic Significance of Creatinine Increases
During an Acute Heart Failure Admission in
Patients With and Without Residual Congestion

A Post Hoc Analysis of the PROTECT Data

WREF solo se asocid a peor prondstico en los
pacientes con congestion persistente

Circ Heart Fail. 2018;11:e004644.

= ,
= Congestion score

0.51

Ratio (95% Cl): 1.49 (1.06, 2.09), p=0.0205
0.25 Interaction with time: p=0.9100
T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Study Day

* * * Congestion score <=2 —— Predicted value
4 L4 Congestion score >=3  —— Predicted value

Hazard ratio (95% CI) for
creatinine increase >= 0.3 mg/dL "Yes vs. No'

Figure 1. Adjusted associations of creatinine increase
from baseline with all-cause death or cardiovascular/
renal rehospitalization through 30 d after day x by
congestion score.




Acute treatment
phase

Within 1 hour of
admission

Early evaluation
phase

First 6 hours after loop diuretic
administration

Early response
phase

Remaining time of first 24 hours

Congestion with
volume overload

Loop diuretic naive?

No Yes

Starting dose =1-2 times! Starting dose = 20-40
24-hours oral home furosemide equivalents
dose intravenously intravenously *

+ ask to empty bladder + ask to empty bladder

[ |
I

Start urine collection

EARLY EVALUATION OF TREATMENT
- After 2 hours: spot urinary sodium analysis
- After 6 hours: assess average urine output

.

Urine spot sodium > 50-70 meq/L
6-hours urine output > 100-150ml/hours

Parallel Parallel
interventions evaluation

Y

)

DS
Second day of admission until discharge
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Yes No
-
Persistent congestion? ——p No* Double dose
l Yes IV loop diuretics 4—l
Assess within Rep_eat until
maximal dose

Repeat similar dose
of IV loop diuretics

6 hours

every 12-hours#

< 50-70meq/L sodium
< 100mL / hourly diureses

i No
v

(Go to part 2: treatment algorithm after 24—hours)

loop diuretics®

Yes

Second day Persistent
of congestion Parallel Parallel
admission interventions evaluation

Evaluate 24-hour
urine output

U0 <3-4L

Uo>34L
Continue current dose
until decongestion
Repeat until

maximal loop
diuretic dose

ui

double loop diuretic
dose until maximal
loop diuretic dose

Assess within
6 hours

INOYIM 10 Y)M) D) )
W 2101U) (2) Addoiay) [Daipaw paioaip auljaping 21dn (1)

< 100mL / hourly diureses

maximal loop
diuretic dose?
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Yes

Combinational diuretic therapy:
First line: thiazides
Second line: Acetazolamide
or amiloride
Third line: consider SGLT2-1
dose according to table 2

I
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Persistent congestion

UF- bail out
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predischarge decongestion
Consider L(mluﬂon according to figure 1} :
discharge l -
IF COMPLETE DECONGESTION = EVALUATE/PREPARE DISCHARGE h
1. Clinical stability on oral medication for at least 24 hours
2.Include in multidisciplinary di modifying prog +ed ion on HF
3. Early ambul. y clinical follow-up (pr y within two weeks)
4. Early ambulatory laboratory follow-up (p bly within two ks)
5. Establish discharge loop diuretic dose (see text chronic diuretic use)
6. Clear written form with discharge medication + upti ion ord i protocol
7. Motivate and involve primary care physician in multidisciplinary care )

Eur J Heart Fail. 2019;21(2):137-155




. No
maximal loop

diuretic dose?
Yes

Combinational diuretic therapy:\

First line: thiazides
Second line: Acetazolamide
or amiloride
Third line: consider SGLT2-|
dose according totable2 )

Persistent congestion

UF- bail out
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discharge

.

IF COMPLETE DECONGESTION = EVALUATE/PREPARE DISCHARGE
1. Clinical stability on oral medication for at least 24 hours
2.Include in multidisciplinary disease modifying program + education on HF
3. Early ambulatory clinical follow-up (preferably within two weeks)
4. Early ambulatory laboratory follow-up (preferably within two weeks)
5. Establish discharge loop diuretic dose (see text chronic diuretic use)
6. Clear written form with discharge medication + uptitration or down-titration protocol
7. Motivate and involve primary care physician in multidisciplinary care

oy




« Determine aetiology

e Alleviate symptoms

« Improve congestion and organ
perfusion

» Restore oxygenation

o Limit organ damage (cardiac,
renal, hepatic, gut)

* Prevent thromboembolism

« Determine aetiology

« Improve signs and symptoms
e Limit organ damage

* Prevent thromboembolism

» Improve symptoms and quality
of life

» Achieve full congestion relief

» Prevent early readmission

» Improve survival

« Close monitoring of vital signs and
grading severity of symptoms/signs
« Disposition decisions: |ICU/ICCU
ward
Immediate « Initial treatment to support
circulatory and respiratory
functions (vasodilators,
vasopressors, inotropes,
diuretics, supplemental O,)

« |dentify aetiology and relevant

co-morbidities and start targeted
atment.

« Titrate therapy to control
symptoms and to relieve

Intermediate congestion, manage hypoperfusion
and optimize blood pressure

« Initiate and up-titrate disease-
meodifying pharmacological therapy

* Consider device therapy in
appropriate patients

« Initiate and up-titrate disease-
modifying pharmacological and
device therapy

« Develop a care plan with the

Pre-discharge identification of caregivers, a

and long-term schedule for up-titration and

S monitoring of pharmacological
therapy, review of device therapy

* Enrolment in a disease
management programme

@ ESCc—

-Descongestionar de forma “agresiva”
-Soporte especifico ( inotropos/vasodilatadores)
-No retirada de farmacos modificadores

de la enfermedad



« Determine actiology

e Alleviate symptoms

« Improve congestion and organ
perfusion

» Restore oxygenation

o Limit organ damage (cardiac,
renal, hepatic, gut)

* Prevent thromboembolism

e Determine aetiology

« Improve signs and symptoms
e Limit organ damage

» Prevent thromboembolism

» Improve symptoms and quality
of life

» Achieve full congestion relief

» Prevent early readmission

» Improve survival

Immediate

Intermediate

Pre-discharge
and long-term

"« Close monitoring of vital signs and

grading severity of symptoms/signs
« Disposition decisions: |ICU/ICCU
ward
« Initial treatment to support
circulatory and respiratory
functions (vasodilators,
vasopressors, inotropes,
diuretics, supplemental O,)

« |dentify aetiology and relevant
co-morbidities and start targeted
treatment

« Titrate therapy to control
symptoms and to relieve

congestion, manage hypoperfusion
imize bl

e |nitiate and up-titrate disease-
modifying pharmacological therapy

* Consider device therapy in
appropriate patients

« Initiate and up-titrate disease-
modifying pharmacological and
device therapy

« Develop a care plan with the
identification of caregivers, a
schedule for up-titration and
monitoring of pharmacological
therapy, review of device therapy

* Enrolment in a disease
management programme

@ ESCc—

-Tratar las comorbilidades

-Titulacion/Introduccion de farmacos
modificadores de la enfermedad



Management of HFrEF

To reduce mortality - for all patients

" . :

D @D 2D

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB = 150 ms SR with LBBB 130-149 ms or non LBBB= 150 ms
Ischaemic aetiology Non-ischaemic aetiology
ICD @ )
Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency
=D | e Fer

ACE-I/ARNI intolerance

ARB

SAVR/TAVI | @&

Aortic stenosis Mitral regurgitation ~ Heart rate SR>70 bpmJ Black Race




Recommendations for the management of anaemia and
iron deficiency in patients with heart failure

Class® Level®

Recommendations

It is recommended that all patients with HF be
periodically screened for anaemia and iron defi-
ciency with a full blood count, serum ferritin
concentration, and TSAT.

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic patients with LVEF <45% and iron defi-
ciency, defined as serum ferritin <100 ng/mL or
serum ferritin 100—299 ng/mL with TSAT
<20%, to alleviate HF symptoms, improve exer-
cise capacity and QOL7H7274

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-

tomatic HF patients recently hospitalized for HF

and with LVEF <50% and iron deficiency, defined lla
as serum ferritin <100 ng/mL or serum ferritin

100—299 ng/mL with TSAT <20%, to reduce

the risk of HF hospitalization.*"

Eur Heart J (2021) 00, 1128

@ ESC 2021

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure
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@ Log-rank test
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= P=0.009
8 P,
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g ." ’_/_’_
g
T o = : : : :
90 180 270 360
Time in days
Placebo 151 138 127 117 78
FCM 150 140 131 126 77

Eur Heart J. 2015 ;36:657-68



Ferric carboxymaltose for iron deficiency at discharge after
acute heart failure: a multicentre, double-blind, randomised,

controlled trial
A Primary outcome: total heart failure B Total cardiovascular hospitalisations C Total heart failure hospitalisations
hospitalisations and cardiovascular and cardiovascular death
death
100 — Ferric carboxymaltose 100 RR0-80(95% Cl 0-64-1-00); 100 RR0-74(95% Cl 0-58-0-94);

" 90— — Placebo 90— p=0-05 90 p=0-013
2 » 804 RR079(95%Cl0-62-1-01); 304 804
v ©
& L 70 P=0-059 70 70
£ 5 60 60 60
£ 3 50 50 50
S S 40+ 40 40
£% 307 30 30
% o 204 20 20

104 10 10

0= T T T 1 0FT T T T 1 0 T T T 1
4 12 24 36 52
D cardiovascular death E First heart failure hospitalisation Time since randomisation (weeks)
or cardiovascular death
2 1.0 HR0-96 (95% C1 0-70-1:32); 1.0 HR0-80 (95% Cl 0-66-0-98);
% 0-9- p=0-809 0.9 p=0-030
=] 0-8+ 0-8
5 0-7 0-7
| 06 06—
= 0-5 0-5
S 04 04
S 03 03
o= 0-2 0-2+
o
g 01 01
& 0= T T T 1 0= T T T 1
4 12 24 36 52 4 12 24 36 52
" Time since randomisation (weeks) Time since randomisation (weeks)
Number at risk
Ferric carboxymaltose 544 509 483 468 289 519 457 416 381 227
Placebo 537 511 486 465 285 514 446 389 358 209

Lancet. 2020;396(10266):1895-1904.



. Inicio pre-alta (n=497)
Inicio post-alta (n=496)

Proporcidn de pacientes (%)

Rationale and design of TRANSITION: a randomized
trial of pre-discharge vs. post-discharge initiation of
sacubitril/valsartan

100

90

80

70

60

50

40

30

20

10

0

Endpoint primario en dosis objetivo

RRR 0.97 (0.93, 1.02)
P=0.262

RRR 0.92 (0.84, 1.01)
P=0.071

86,4

|
RRR 0.89 (0.78, 1.02)
P=0.092
\

68

50,4

Alcanzaron y manuvieron
de 200 mg dos veces al dia durante 100 mg y/o 200 mg de sac/val dos

10 semanas veces al dia durante al menos 2
semanas hasta la semana 10 tras

aleatorizacion.

88,8

Alcanzaron y mantuvieron
cualquier dosis de sac/val
durante al menos 2 semanas
hasta la semana 10 tras
aleatorizacion

N=993
29% IC de novo
49% IC previa
24% sin IECA/ARAII previo

RRR 1.29 (0.69, 2.39)
P=0.424
|

4,5 3,5

Discontinuaron
permanentemente sac/val
por AA

ESC Heart Failure 2018; 5: 327-336



PIONEER-HF

10+
O~ === e p<0.001
o
E - -10-
5 &
8 o -204 .
= Enalapril
=z g 304
£S5 25.3%
8 g 401
5 [=]
5 E 504
0,
_604 Sacubitril-valsartan 46.7%
_70 I I I I I I I I 1
Baseline 1 2 3 4 5 6 7 8
Weeks since Randomization
No. at Risk
Enalapr'll 394 359 351 350 348
Sacubitril-valsartan 397 355 363 365 349

No diferencias en la proporcidn de efectos adversos entre los dos tratamientos

N Engl J Med. 2019 ;380(6):539-548.



Sodium-glucose co-transporter 2 inhibition

in patients hospitalized for acute AHA Scientific Sessions 2021
decompensated heart failure: rationale November 13-15. 2021

for and design of the EMPULSE trial

N=500

End point combinado:

Muerte
Eventos por IC
Tiempo al ler evento
Calidad de vida

| Randomization |

Hospital admission
Pre-screening —

Screening

t0 24h-5 days

14

| End of treatment |

Empagliflozin 10mg -

e,

Day 15 Day 30 90 days

| Visit1| | Visit 2A |

| Visit 3 | Visit 4 | [ Visit 5

Eur Heart J. 2021 ;23:826-834



« Determine aetiology

e Alleviate symptoms

« Improve congestion and organ
perfusion

» Restore oxygenation

o Limit organ damage (cardiac,
renal, hepatic, gut)

* Prevent thromboembolism

« Determine aetiology

e Improve signs and symptoms
e Limit organ damage

* Prevent thromboembolism

» Improve symptoms and quality
of life

» Achieve full congestion relief

» Prevent early readmission

» Improve survival

Immediate

Intermediate

Pre-discharge
and long-term

« Close monitoring of vital signs and
grading severity of symptoms/signs

« Disposition decisions: |ICU/ICCU
ward

« Initial treatment to support
circulatory and respiratory
functions (vasodilators,
vasopressors, inotropes,
diuretics, supplemental O,)

Identify aetiology and relevant
co-morbidities and start targeted
treatment

Titrate therapy to control
symptoms and to relieve
congestion, manage hypoperfusion
and optimize blood pressure
Initiate and up-titrate disease-
meodifying pharmacological therapy
Consider device therapy in
appropriate patients

Initiate and up-titrate disease-
modifying pharmacological and
device therapy

Develop a care plan with the
identification of caregivers, a
schedule for up-titration and
monitoring of pharmacological

Enrolment in a disease
management programme

CENTRAL ILLUSTRATION: Congestion Assessment in HF Patient Journey

® Frequency
8
+/ Everest score

\/ Laboratory work-up
HF Patient (kidney, liver, electrolytes)
V NPs
v Lung/IVC echo
\/ Chest X-ray

v Everest score

 Weight change

V Electrolyte monitoring
V Estimated plasma volume
\ Echocardiography

V Stevenson Classification
\/ NPs point-of-care*
V Lung/IVC echo*

*If available

-h'e-hospital

~~

Hospitalization

Cardiologist Nurse Primary Care
Physician

Discharge

V Everest score
V“Dry” weight
VNPs

\/ Estimated plasma volume
V Lung/IVC echo

(6]
J/ Patient reported dyspnea and edema “ Post-Discharge
/ Weight change (difference/dry weight)
+/ Estimated plasma volume
V/ NPs (difference/dry BNP) point-of-care
+/ Phone/Telemonitoring, embedded
clinical decision support

Girerd, N. et al. J Am Coll Cardiol HF. 2018;6(4):273-85.




1. ¢Se hanidentificado y controlado los factores precipitantes?

4. :Se conoce la FEVI?

(:) @ SsEM)-
e J 5. SilaFEVIes <40%, éesta el paciente optimizado con

_ focmta s semcns v
i i S s s T : ggcubltrllo/valsartan, IECA o ARA Il
CONSIDERACIONES ANTES DEL ALTA Y

v ARM?

6. :Se harevisado el resto de medicacion?

7. iSe han valorado la funcién renal y los iones?

- o o o o o o = = = = = = = = - = = = = —————————

8. ¢Se conoce la PAS, el ritmo, la FC, y la duracién del QRS?¢




Descongestionar Titular modificadores  Planificar
de enfermedad Seguimiento

Disminucién de reingresos a los 30 dias ( periodo vulnerable )







