


Manejo de la congestion en la

Insuficiencia Cardiaca.

Dr. Jesus Falcon
Medicina Interna
2025.



Signs and symptoms in 4 537 residents of Worcester. Massachusens, USA. hospitaized for acute HF

between 1905 and 2000 (shaded area regresents percentage of patents presenting with symplom)
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“ La mayoria de las hospitalizaciones por IC estan congestivos
“ No es un fenémeno menor.
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Mas del 50% de los pacientes tienen poca o ninguna
péerdida de peso durante la hospitalizacion
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2023 Focused Update of the 2021 ESC

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

Recommendations for management of patients after HF

hospitalization

It is recor, -

fully eva ersistent signs of| congestion
before c imize oral treanl!rrl_i
It is recc ence-based oral medical treat-
ment be re discharge.

An early commended at 1—2 weeks after
discharge drug tolerance, and

start and/or uptitrate evidence-based therapy.

mratients hospitalized for HF be care-

Management of patients with HFmrEF
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Management of patients with HFpEF

fluid retention
{Class 1)

Empaglifiozin CV and non-CV comorbodities
[ (Class I} ] g (Class 1) )
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B-lines pasp

BNP

LA dilatation

Cardiac congestion assessed by natriuretic peptides
oversimplifies the definition and treatment of heart

failure

Alberto Palazzuoli®® and Wilfried Mullens?
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PhaseA Plasma Volume
Normal 3.0 Litres

Phase B Pl coecour | Weight Gain
Isolated Circulatory 3.6 Litres Imterstitial Water 106k
Congestion (20%4 ) NN A4

PhﬂSﬂc ol Vol Extra-Cellular
Circulato asma Volume L0 Y
& ¥ 3.6 Litres Weight Gain
Sub-clinical Tissue Congestion (20%4) 4 I" : j “ 1+2.8 kg
Phase D T Extra-Cellul
Clrcuéamw 38‘l n‘;zs' r al Welght Gain
"lissueConnstion (25{/"(": 4) 2 by 3.6 kg
» Symptoms on Exercise
Phase E o
Gireulatory Plasma Volume
& 4.0 Litres
Tissue Congestion (33%4)
- Symptoms & Signs at Rest

Diagram to
illustrate different |

phases of

congestion

The struggle towards a Universal Definition of
Heart Failure—how to proceed?

Johann Bauersachs. Et al.

European Heart Journal (2021) 42, 2331-2343
doi:10.1093/eurheartj/ehab082



Impacto RIGHT-SIDED '/ /1l LEFT-SIDED
Multisistéemico. N

Functional tricuspid
regurgitation . @t @

CONGESTIVE HEPATOPATHY

Decreased hepatic function

CONGESTIVE NEPHROPATHY
Decreased glomerular
filtration rate

INTESTINAL CONGESTION

Malabsorption et % e e e e
Malnutrition
Proinflammatory state

A [ ARTERIAL VASCULAR REMODELLING )
% 1
: Increased 1
ol arterial stiffness :
INTERSTITIAL CONGESTION : incressed systemic |
Interstitial edema I vascular resistances :
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Congestion in heart failure: a circulating
biomarker-based perspective. A review from
the Biomarkers Working Group of the Heart
Failure Association, European Society

of Cardioclogy

“Fenomeno complejo y heterogéneo.”

Congestion Sobrecarga de volumen.

CardioMENS+Trazador de albumina marcado con lodo 131 Fluid redistribution

Volume overload

Pulmonary Arterial Diastolic Pressure vs Total Blood Volume
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Vasoconstriction/Volume Redistribution

Presion Volumen.

Tote! blood volume (L)

Teta! bleod vehune (L)

Total bload volume (L)

Discordance of Pressure and Volume: Potential Implications for - Pressure-Guided Remote Monitoring in Heart Failure

Dmitry M. Yaranov, MD




Fenotipar.

Management

t Intensity

Ireatmen

Vasodilators Diuretics
Diuretics SGLT2i
Inotropes Vaptans

Saline hypertonic solution

Acute Chronic
PUImonary 1 li;\igc‘iisausrts!ic systemic i.IL:‘gL.x_la'r engorgement
|l‘ltravaSCI,I|ar TPCWP IntravaSCUIar cava dilatation
Pl.llmonary pf'feu"ﬂ' systemic Peripheral
= effusion - edemas
Tissular | == Tissular | -

European J of Heart Fail, Volume: 24, Issue: 10, Pages: 1751-1766, First published: 30 August 2022, DOI: (10.1002/ejhf.2664)



Edema periférico

VCl dilatada Derramé.pleural

Sobrecarga
de volumen

" FVRcongestivo  PVY elevada

Diuréticos

Ben dopnea

Ortopnea
NTproBNP
Redistribucién
vascular
Lineas B

Tercer ruido,’




v

Signos y
sintomas

e Disnea/ortopnea

e PVY/RHY

e Auscultaciéon pulmonar

e Hepatomegalia/Ascitis/edema.

e NT —Pro BNP

e Hemoconcentracion
e Ca-125

e Bio-ADM

e Rx de torax
e Ecocardiografia:
e Ecografia pulmonar

e Ecografia venosa:VCI/VYI/Eco venosa

renal.

® Presidon en auricula derecha

e Presion capilar pulmonar.(CCD-Gold
Estdndar)

COMGESTED

‘Wariable

EUVOLEMIA

Clinical congestion

Technical evaluation

MNP [one of
both):
-BNP

-NT-proBNP

Chest X-ray

Vena Cava
imaging ™

Lung
Ultrasound *

The use of diuretics in heart failure with congestion — a position statement from the Heart Failure Association of the European Society of Cardiology

Wilfried Mullens et al. European Journal of Heart Failure (2019) 21, 137-155 - doi:10.1002/ejhf.1369




Heart failure

ACS

Pulmonary embolism

Myocarditis

Left ventricular hypertrophy
Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias
Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart
Pulmonary hypertension

Advanced age

NT-Pro BNP

Recommended diagnostic tests in all patients with
suspected chronic heart failure

o or if HF strongly suspected
or if NT-proBNP/BNP unavailable

BNP/NT-proBNF*

Q Produccidn miocardica Ischaeic stroke
i A : Subarachnoid haemorrhage
mediada por el estrés parietal. AT
Liver dysfunction (mainly liver cirrhosis with ascites)
O Depende del volumen Paraneoplastic syndrome
COPD

intracardiaco y de |las

. Severe infections (including pneumonia and sepsis)
presiones de llenado.

Severe burns
Anaemia

Severe metabolic and hormone abnormalities
(e.g. thyrotoxicosis, diabetic ketosis)

O Edad.

O Descenso del 30%.

2021 ESC Guidelines for thhe diagmnosis and
treatment of acute and chronmnic heart failure

Developed by thhe Task Force for thhe diagnmnosis and treatrment of acute
aAand chironic heart failure of thhe European Society of Cardiology (ESC)




Impact of haemoconcentration during acute

Hemoconcentracion. heart failure therapy on mortality and its

relationship with worsening renal function

10

(HR: 0.65 [95% Cl 0.52-0.83], p=0.001)

1019 pacientes. e R—

~I7 Hemoconcentration

08 ~

**Hemoconcentracion, si aumento de 3 0 4 puntos

06

(Hb,Hto,proteinas,albumina).

Cumulative Mortality

**»Asociado a mayor descenso de NP-Pro BNP y peso.

<+*Menor mortalidad a los 90 dias.

oo T T T T T T T T
0 90 180 270 360 450 540 630 72

Days since ED presentation
Number at Risk 1019 875 789 729 652 326 287 261 230

» Hemoconcentracion tardia es la que se asocia a menor mortalidad.

» (Muchos factores influyen en la Hb).
European Journal of Heart Failure (2017) 19, 226—236

doi:10.1002/ejhf.667



CENTRAL ILLUSTRATION: CA125 as a Biomarker in Patients With Worsening
Heart Failure

CA-125 Clinical Role of CA125 in

Worsening Heart Failure
A BIOSTAT-CHF Study Subanalysis

2356 Ptes con IC descompensada.

Glicoproteina sintetizada por las células del epitelio celdmico en sitios
como la pleura, pericardio y peritoneo. U N
Activacion de las células mesoteliales en respuesta al aumento en la
presion hidrostatica, estrés mecanico y citoquinas inflamatorias. M et

f CA125 j

CONGESTION g PROGNOSIS

Composite Congestion Score (CCS) - - Overall Mortality, Hospitalization for HF
|}

*»Asociado a score compuesto de congestion y NT-Pro

Ea¥l G

*»Predictor independiente de mortalidad o reingreso

' ! | |
Jugular venous  peripheral E E %‘m Overall mortality i

i E iz_o.f: E

! 8 | a

< Punto de corte 35. § g g g ;
8 / i

P {1 :

, . . I 4 | *

» Otras patologias suben el Ca-125,vida media larga 1 1) LA VB
' e | | —] gwom—

(5 a 10 dias), Sin variacion a corto plazo (pedir una sola vez) MEESEEREERGEEEER R e

Nufez, J. et al. J Am Coll Cardiol HF. 2020;8(5):386-97.




Right-sided HF

Inflammation

Pleural
effusion
s Prognosis
Clinical g
relevance
Ascites

Standardized
method

Interstitial
edema

Logistic
advantages

Low cost
Guiding
therapy

Wide availability
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Prevalence, pattern and clinical relevance of . )
- - . - - . ] . s
ultrasound indices of congestion in outpatients i i
2 of 2 o]
. - 3 >
with heart failure £ €
IVC collapse IVC diameter
8. Log Rank xi23 3, p<0.001 g = = e RatkyeliA PO
=3 4 A =33 i prs 0 100 200 - 300 400 500
Patients without clinical signs of congestion IPuimsmisk B Pletecsis  m  om ow om o
IVC collapse<50% 73 €5 w 18 7 0 VC Tercie2 114 104 ” 4 19 0
and complete ultrasound (US) data (n=187) M W # w0 Wneew w & @ on
IVC > 20 mm
No congestion : s
by any US definition: g g
100 (53%) : g
8 *8
IVD ratio Intra-hepatic veins
: : §- Lop Rank xi43 2, p<0 001 g Log Rank x3e23.0, 5<0.001
JVD ratio <4 10 (5%) B lines > 14 R T e mw @ @
Pm.:#«m 105 102 n DM % 21 ) '3'«"“&1.?& 9 & 61 % 1 0
T - B A A - A
8
4000 + :
g8
3000 g S
2000 - 37
; B-lines
1000 - g L0og Rank xi=24 8, p<0 001
0l ) T w my w W W
' Patients at nsk
Median NT-proBNP (ng/L) kA R T B B

European Journal of Heart Failure (2019) 21, 904-91 doi:10.1002/ejhf.138



Ultrasound imaging of congestion in heart failure: examinations beyond the heart

Una VCI menor de 21 mm

Pacientes con disnea, >3 lineas B LUNG ULTRASOUND MAKIREERND que colapsa >50% sugiere
en al menos dos zonas por R presiones normales en la
hemitérax (de 6 a 8 zonas auricula derecha

evaluadas en total) identifica IC 4
aguda sensibilidad (94 -97%) vy 7
especificidad (96-97%).

RENAL VENOUS DOPFLER

Evaluation Study of Congestive Heart
Pulmonary Artery Pressure-Guided ® Failure and Pulmonary Artery
Management of Patients With Heart Failure Catheterization Effectiveness
and Reduced Ejection Fraction The ESCAPE Trial

The ESCAPE Investigators and ESCAPE Study Coordinators®

European J of Heart Fail, Volume: 23, Issue: 5, Pages: 703-712, First published: 29 October 2020, DOI: (10.1002/ejhf.2032)




nature reviews cardiology |

Congestion in
heart failure: a
contemporary
look at
physiology,
diagnosis and
treatment.

Tissue congestion Intravascular congestion
| |
Clinical signs Clinical signs
+ Pitting oedema * Increased jugular
* Rales VENouUs pressure
* Ascites * Orthopnoea
* Third heart sound
Biomarkers * Bendopnoea
* Bio-ADM
* Soluble CD146 Biomarkers
* CA125 * NT-proBNP
| * Haemoconcentration
Techniques
* Chest radiography Techniques
' Prtlmﬂ“af}‘ h * |nferior vena cava
ultrasonography ltrasonoaranh
' Thﬂl’ﬂﬂil: CT SCan ' rugru[ﬂrnvegi[:ap !
* Thoracic impedance ultrasonography
. ER”EIYS'E electr * Renal ultrasonography
emote dielectric * Implantable pressure
sensing

SENS0rS






MOMITORIZACION
DIARIA MO INVASIVA: (

| | FC

_PA

| Sat. O,

_: Diuresis cada 8-24 h

Peso diario

MANEJO FASE CONGESTIVA

BE, ARNI, ARM)":

Salo retirar si:

* |Inestabilidad hemodinamica

= Hiperpotasemia (K*'>6)
« Creat =25 / descenso del FGe del 50% respecto al basal

FARMACOS MODIFICADORES DE LA ENFERMEDAD

SOPORTE RESPIRATORIO: OXIGENOTERAPIA (si saturacion O2 <90% o Pa0O2 <60 mmHg)

* pH 7.25-7.34
= 25 rpm T IWMNI

= Consciente [/ -

SOPORTE HEMODIMAMICO:

Mitroglicerina iv

{en casos de ICA con

hipertension [PAs =160

mmHgl] v/ o EAP)

« Monitorizacian
horaria de P4

« S PAs <90 mmHg:
retirar

ﬂ BIPAP {51 acidosis

%

respiratoria)l |
L CPAP (Si PaCO,<50) |

FA=90 mmHo:

1. Retirada o reduccion de dosis
de antihipertensivaos concomi-
tantes.

2. 51 asccia sintomas de hipo-

perfusicn iniciar inotropicos
s LEVOSIMEMNDAM (sobreto-
cdo si BB)

e DOBUTAMIMNA

- pH < 725 o

= Bajo nivel de consciencia o

= Saturacion O_<90% (o PaC_<&0)
a pesar de Wi

[ ]ioT

VASOCONSTRICTORES (si shock

cardiogenico [PA <90 mmHgl)
Hasta conseguir PA =90 mmHg,
combinar con inotropicos hasta
la retirada de vasoconstrictores
Precisa monitorizar BA v ECG

= NORADREMALINA (preferente)
= DOPAMIM.A

Si fracaso, valorar dispositivos
implantables




TRATAMIENTO DESCONGESTIVO: DIURETICOS

[ ] AL INGRESO:
Furosemida iv
(En la primera hora
de asistencia)
* No diuretico previo:
20-40 mg bolo iv
+ Si diurético previo:
Bolo iv =dosis previa
VO en funcién de
congestion (max 2,5
X dosis previa VO)

[ ] A LAS 2-6 HORAS:
valoracion respuesta

Segun valoracién clinica:

* NO mejoria: dosis iv x 2/12h"
« S| mejoria: mantener
dosis/12h®

Seguin valoracién bioguimica
orina:

+ 2h: Na* 50-70 meq/L o

+ 6h: volumen >100-150 mL/h

""--____‘__._._,..r""
Mantener dosis/12h

* Por debajo de estos valores:
2 x dosis iv/12h

- [[] A LAS 24 HORAS (valorar

congestion y diuresis)

| Persiste congestion y diuresis <3 L/dia.
Valorar las opciones de forma

i escalonada:

» 2 x dosis furosemida /24h (max

400-600 mg)

* Bloqueo multiple de nefrona:

o Tiazidas
o AA o acetazolamida

i * Protocolo de suero salino hiper-

tonico*

i+ Sino hay respuesta, valorar

ultrafiltracion

: Mejoria congestion o diuresis >3L al dia:

bValorar bolos/8h o perfusion continua

®er anexos

i 1. Continuar dosis hasta descon-

gestion
2. Reduccion dosis iv hasta minima
necesaria

3. VO =224 horas previo alta
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Diuretic Strategies in Patients with Acute Decompensated
Heart Failure
G. Michael Felker, M.D_, M.H_.S_, Kerry L. Lee, Ph.D., Dawvid A_ Bull, M_D., Margaret M. Redfield, M_D.,

Lymnme W, Stevensorn, MDD, Stewven R. Goldsmith, M.D., Martin M. LeWinter, M. D_, Anita Deswal, M. D_. M.P.H.,

Jean L. Rouleau, M_Dx., Elizabeth O_ OFfili, M. D., BM_ P.H_, Kewvin |. Anstrom, Ph.D_, Adrian F. Hermande=, M. D
Steven E. McMNulty, M_S__ Eric ). Velazgque=z, M_D., Abdallah G. Kfoury, M.D., Horng H. Chen, M.B.. B.Ch..
Plichael M. Giwvert=, M. D, MMarc J|. Semigran, M_D., Bradley A. Bart, M.D_, Alice M. Mascette, M.D.,
Eugene Braurnwald, M_.D_, and Christopher M. O'"Connor, M. D,
for the NHLEBI Heart Failure Clinical Research Metwork?

P ——
A Bolus vs. Continuous Infusion B Low-Dose vs. High-Dose Strategy
109 Hazard ratio with continuous infusion, 1.15 109 Hazard ratio with high-dose strategy, 0.83 (95% CI,
094  (95%C1,083-1.60) 094 060-1.16)
P=0.41 P=0.28
0.8+ 0.8+
0.74 0.7+
0.6+ 0.64
0.5+ Continuous 0.5+
f 0.4+ f 0.4+
Bolus High dos
0.3+ 0.3 igh dose
0.24 0.24
0.14 0.1+
0.0+ T T T T T 1 0.0 T T T T T 1
0 10 20 30 40 S0 60 0 10 20 30 40 50 60
Days Days

Time-to-Furosemide Treatment and
Mortality in Patients Hospitalized With
Acute Heart Failure

Door-to-Diuretics Time and In-Hospital Mortality

Figure 3. Kaplan-Meier Curves for the Clinical Composite End Point of Death, Rehospitalization, or Emergency
Department Visit.

Kaplan-Meier curves are shown for death, rehospitalization, or emergency department visit during the 60-day fol-
low-up period in the group that received boluses every 12 hours as compared with the group that received a contin-
wous infusion (Panel A) and in the group that received a low dose of the diuretic (equivalent to the patients' previ-
ous oral dose) as compared with the group that received a high doge (2.5 times the previous oral dose) (Panel BTl

High Risk

Predicted In-Haspital Mortality

T T T T 1
L] 30 a0 o0 120
Time {Min)

Door-to-Diuretics Time
'
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Intravenoso. Valorar respuesta.

B “TUBULAR FUNCTION
[C descompensada

Elminaokéa renal

:

-
J

Furasemida

@

- - ~

g=—=

o

gy

ST

losmdtica

s Se elimina mas rapido de lo que que se absorbe.

¢ Los niveles plasmaticos dependen de las tasas de

absorcion.

*» Cualquier deterioro en la absorcion conduce a
reducciones significativas en la vida media.

Loop diuretics

~

Loop diuretic response
HFA-position statement

GOOD loop diuretic response if *:

a. Urinary sodium concentration
> 50-70 meq/L 2-hours after diuretic

b. Urinary Output >100-150 ml/hour
during first 6-hours after diuretic

¢. Total diuresis > 3-4 L first 24hours

CENTRAL ILLUSTRATION: Positive Sodium Balance With Net Fluid Loss Still

Portends Worse Survival

X RRRRRRRRRRRRRRRXRXXX %

Positive sodium
balance

100 A

;\? 95 + Negative Na Balance
_g' 90 +
S 85
v
2 so-
= 75
g Positive Na Balance
S 70 A

65 + Log Rank p = 0.03

o 50 100 150

Time to Death (Days)

AXXRXRXRXRRRRRRRRRA
ARXRRKRRKRRRRRRRRRR
RRRRRXXAXXAAAARAR il
XXX X XA R R R X R X

ARRR AR R R R R R AR AR RRRARR momamesomer

fluid loss

100
S os
— Negative Na Balance
= 90
=
s 85
v
2 so{4 i
=
S 0000 e
= 75 s
§ 70 4 Positive Na Balance *-5_________ |

Log Rank p = 0.01 with Fluid Loss
65 -

o 50 100 150
Time to Death (Days)

Hodson, D.Z. et al. J Am Coll Cardiol HF. 2019;7(5):383-91.




TRATAMIENTO DESCONGESTIVO: DIURETICOS

[ ] AL INGRESO:
Furosemida iv
(En la primera hora
de asistencia)
* No diuretico previo:
20-40 mg bolo iv
« Si diurético previo:
Bolo iv =dosis previa
VO en funcién de
congestion (max 2,5
X dosis previa VO)

[ ] A LAS 2-6 HORAS:
valoracién respuesta

Segun valoracién clinica:

* NO mejoria: dosis iv x 2/12h"
« S| mejoria: mantener
dosis/12h®

Seguin valoracién bioguimica
orina:

+ 2h: Na* 50-70 meg/L o

+ 6h: volumen >100-150 mL/h

-“""--..__...-"""
Mantener dosis/12h

* Por debajo de estos valores:

2 x dosis iv/12h

bValorar bolos/8h o perfusion continua

®er anexos

Y @eer_

- [[] A LAS 24 HORAS (valorar

congestion y diuresis)

| Persiste congestion y diuresis <3 L/dia.
Valorar las opciones de forma

i escalonada:

+ 2 x dosis furosemida /24h (max

400-600 mg)

* Blogueo multiple de nefrona:

o Tiazidas
o AA o acetazolamida

i * Protocolo de suero salino hiper-

tonico*

i+ Sino hay respuesta, valorar

ultrafiltracion

Mejoria congestion o diuresis >3L al dia:
1. Continuar dosis hasta descon-

gestion
2. Reduccion dosis iv hasta minima
necesaria

3. VO =224 horas previo alta




Practical outpatient management of worsening chronic heart failure

Sodium excretion rate (mEq/min)

Dose-response relation to furosemide

Ceiling in natriuretic response, further
increase does not result in greater peak

Healthy subject

IV bolus administration allows
for a quicker ceiling result CHF patient

> <

CHF patient with cardiorenal

syndrome and/or CKD
Minin:al.threshold cto ncentration Enteral and renal congestion decrease
QIEISacoNEINec the absorption rate of oral diuretics
100 200 300 400 500 600 700

Effective furosemide dose (mg)

European J of Heart Fail, Volume: 24, Issue: 5, Pages: 750-761, First published: 13 April 2022, DOI: (10.1002/ejhf.2503)
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Diuretic Strategies in Patients with Acute Decompensated
Heart Failure

. Michael Felker, M.D., M.H_S_, Kerry L. Lee, Ph.D., Dawvid A. Bull, M., Margaret M. Redfield, MDD,
Lyrnmne W. Stewvenson, M. ., Stewven R. Goldsmith, M.D.. Martin M. LeWinter, M.D_, Anita Deswal, M.D_, M.P.H.,
Jean L. Rouleaw, M_D ., Elizabeth O, OFfili, M_.D., M_P.H., Kewin J. Anstrom, Ph.D., Adrian F. Hermnande=, M.D.,
Stewven E. McMNulty, M_S_| Eric . Welazgue=, M._.D., Abdallah G. Kfoury, M.D., Hormg H. Chen, M.B_, B.Ch.,
Pichael M. Givert=, M., Parc J. Semigran, M_D., Bradley A. Bart, bM. D, Alice M. Mascetie, h_D.,
Eugene Braunwald, M.D., and Christopher M. O"Conmnor, MDD,
for the NHLEI Heart Failure Clinical Research MNetwork™

Table 2. Secondary End Points for Each Treatment Comparison.*

Bolus Every 12 Hr Continuous Infusion Low Dose
End Point (N=156) (N=152) P Value (N=151)
AUC for dyspnea at 72 hr 445611468 4699+1573 0.36 447821550
Freedom from congestion at 72 hr — 22/153 (14) 22/144 (15) 0.78 16/143 (11) 28/154 (18)

no./total no. (%)
Change in weight at 72 hr — Ib ~6.827.8 -8.1£10.3 0.20 -6.129.5 -8.728.5
Net fluid loss at 72 hr — ml 423713208 424923104 0.89 357542635 4899+3479
Change in NT-proBNP at 72 hr — -131624364 -1773+3828 0.44 ~119424094 -188214105
pg/ml
Worsening or persistent heart failure 38/154 (25) 34/145 (23) 0.78 38/145 (26) 34/154 (22)

— no./total no. (%)
Treatment failure — no. /total no. (%)t

59/155 (38) $7/147 (39) 0.88 54/147 (37)

62/155 (40)

Increase in creatinine of >0.3 mg/dl 27/155 (17) 28/146 (19) 0.64 20/147 (14) “
within 72 hr — no./total no. (%)
Length of stay in hospital — days 0.97
Median 5 5 6
Interquartile range 3-9 3-8 4-9
Alive and out of hospital — days 0.36
Median 51 51 50
Interquartile range 42-55 38-55 39-54




IV Bolus vs SC Infusion Cross-Over Trial

- 80mg IV bolus vs 80mg SC infusion
- Randomised crossover design
- Stable HF outpatients (n=18)

SUBCUT-HF | Trial

- 80mg SC infusion by patch pump

- Single dose non-comparative design

- Patients hospitalized for worsening HF (n=20)
» Diuresis: 8 hours 1700 mL; 24 hours 2548 mL
= Natriuresis at 8 hours: 97 mmol/L

‘ 95% report no/minor discomfort

A

Furosemide IV bolus vs. SC infusion

Mean Plasma Furosemide
Concentration (ng/mL)

Bioavailability (SC/IV) -112%

IV: 80mg Furosemide USP 10m/mL - pH 8.0-9.3 Diuresis (SC/1V) -115%
SC: 80mg Furosemide 30mg/mL -pH7.1-78 Natriuresis (SC/IV) -117%
. Bioavailability Diuresis . Natriuresis

Trestmens
IV Furomere 80 mg)
- 5 Furoame 80 mg)

Mean Cumulative Urine Volume (mL)

Collection Interval Midpoint (h)

2 ° ] 3 2 £ 20 En

Collection interval Midpoint (h)

Eur Heart J Cardiovasc Pharmacother, pvad073, https://doi.org/10.1093/ehjcvp/pvad073
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Non-formulated Subcutaneous Furosemide in Patients with Worsening Heart Failure

e 55 EFFICACY SAFETY
3
Continuous infusion A2 3% 5
by an elastomeric pump \ . ',',s'
N
J No symptomatic
s e
‘ b
] / \/ |
R~ No significant electrolyte
! V“. i | dysturbances
;" oGFR ’
|
|
Kidney function

*Median dose 100 mg/d for 3-5 days
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TRATAMIENTO DESCONGESTIVO: DIURETICOS

[ ] AL INGRESO:
Furosemida iv
(En la primera hora
de asistencia)
* No diuretico previo:
20-40 mg bolo iv
« Si diurético previo:
Bolo iv =dosis previa
VO en funcion de
congestion (max 2,5
X dosis previa VO)

[ ] A LAS 2-6 HORAS:
valoracién respuesta

Segun valoracién clinica:

* NO mejoria: dosis iv x 2/12h"

« S| mejoria: mantener
dosis/12h®

Seguin valoracién bioguimica

orina:

+ 2h: Na* 50-70 meg/L o

+ 6h: volumen >100-150 mL/h

|[C] A LAS 24 HORAS (valorar

congestién y diuresis)

Persiste congestion y diuresis <3 L/dia.

Valorar las opciones de forma
iJescalonada:
+ 2 x dosis furosemida /24h (max

400-600 mg)

|+ Blogueo multiple de nefrona:

o Tiazidas
o AA o acetazolamida

* Protocolo de suero salino hiper-

] tonico*

* 5i no hay respuesta, valorar
ultrafiltracion

| Mejoria congestion o diuresis >3L al dia:

i 1. Continuar dosis hasta descon-

-“"‘"--..__...--"""
Mantener dosis/12h

* Por debajo de estos valores:
2 x dosis iv/12h

gestion
2. Reduccion dosis iv hasta minima
necesaria

bValorar bolos/8h o perfusion continua
B/er anexos

3. VO =224 horas previo alta

2022 AHA/ACC/HFSA Guideline for the
Management of Heart Failure: A Report of the
American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice
Guidelines

2. For patients with HF and congestive symptoms,
addition of a thiazide (eg, metolazone) to treat-
ment with a loop diuretic should be reserved

for patients who do not respond to moderate-
or high-dose loop diuretics to minimize electro-
lyte abnormalities.®




Diuretic Therapy for [ I
Patients With Heart Failure

. Diuretic Treatment in Heart Failure
JACC State-of-the-Art Review

el F er, M.D

FIGURE 3 Renal Mechanisms of Diuretic Resistance

[ Daosis inadecuada de diurético
O Mo adherencia

-No tomar la medicacion

Importance of
p5peciﬁc -Alto consumo de sodio
Jmechani Intra-Renal s
cause/mechanism O Factores farmacocinéticos
on diuretic Pre-Renal e - : ' :
resistance T -Absorcion lenta de diuréticos debido a edema intestinal
Henle Loop of Henle Post-Loop of Henle -Secrecion alterada de diurético en la luz del tubulo
-Enfermedad renal cronica
Venous congestion ANITAS -Envejecimiento
— proximal tubule -Drogas
Unknown but . bdominal sodium -Farmacos anti-inflamatorios no estercideos®
hypothesized to be R reabsorption Response at the .
significant B level of the Loop of || Proteolytic activation -Probenecid
Henle of ENaC by filtered Hipoproteinemia
proteases Hipotensid
Hypochloremic Ipotension
alkalosis Upregulation of NCC, cindrome nefrotico
Pendrin, NDCBE, ) . . ey
" ”EHN aC Medicamentos antinatriuréticos

-Farmacos anti-inflamatorios no estercideos*

-Agentes antihipertensivos

Flujo sanguineo renal bajo
The specific transporters/channels responsible for distal tubular sodivm reabsorption are not yet elucidated and may include multiple pathways. Transporers unoer

cufrent investigation are listed in this table but are not inclusive of 3l potential mechanisms. GFR < glomerular filiration rate; HF < heart failure; EMaC < epithelial Remodelacion de MEphn:nn

sodium channel; MOC < sodiurm-chioride co-transporter; NDCBE - sodium-dependent chloride/bicarbonate exchanger. Adapted with permission from Cox et al. (122). AEl"WaEIﬁr'I neu rﬂh UrlTH:lnal




Bloqueo secuencial de la nefrona.
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Bloqueo secuencial de la nefrona.

The use of diuretics in heart failure with
congestion — a position statement from the
Heart Failure Association of the European
Society of Cardiology

Tiazidas..

65% sodium reabsorption
(in HF reabsorption up to 75%) |

K

- HO + (02 !
' K !
| SGLT2-inhibitors . _ _nF‘: '
' —) - '

Glucose

D proximal conveluted tubuli
D Loop of Henle
l:] Distal convoluted tubuli (DCT)

|_] Collecting ducts

Distal convoluted

bl (3%

Colletg

Bartirs

Polential soltion

0P

Rebound
sodim
relenfion

(T

(1

oequenta
Pephron loekade
(Gombinain
et erey)

0 90% de la reabsorcion de sodio en el
paciente con IC se produce a nivel
mas proximal, en el paciente tratado
de forma crénica con diuréticos de
asa se produce un mayor aporte de
sodio y una mayor avidez para su
reabsorcion de en la nefrona distal.

O El uso aislado de tiazidas es poco
eficaz para generar natriuresis en el
paciente con IC; sin embargo, su
adicion al tratamiento con diuréticos
de asa genera un importante
aumento de la excrecion fraccional
de sodio, aun en IRC.

» Clortalidona
> HCT

Ojo: Alteraciones del medio interno.
Electrolitos, alcalosis metabdlica.




The use of diuretics in heart failure with
congestion — a position statement from the
Heart Failure Association of the European

Society of Cardiology

Acetazolamida

65% sodium reabsorption
(in HF reabsorption up to 75%) |

—— \—' ‘\
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/ 1\ ./ [/} '| 1

N

" proximal convoluted tubuli

D Loop of Henle ‘

D Distal convoluted tubuli (DCT) \

’_\ Collecting ducts

5% sodium
reabsorption

........................

5% sodium
reabsorption

I Mineralocorticoid
5% sodium RN .. FOOMplorEniaponsst .
reabsorption M

A

------------------------ N
_-"" ! Loop diuretics i | T sty /
L4 ' \ '] ' Vaptans AVP '
N \ ‘ ' o] i
|' ) \\ ' 1 ONA 6 :
\i {3 " i | ] synthesis A
|’ : X K o : 5 Asz aptans |
Na 1 '
[ i 20 :‘: ' * ' %\ AMPKA 1
' ' ' . &
P i &
\ : ' \ ' & H

Inhibidor de la anhidrasa carbodnica
bloquea la reabsorcion de
bicarbonato y Na+ en el tubulo
proximal

O Persiste congestion/Diu de asa.
O Alcalosis metabdlica.
» Qjo: lones, Ac.Metabdlica.

ADVOR trial

#ESCCongress

Acetazolamide in acute heart failure
Conclusion

Acetazolamide added to intravenous loop diuretics decreases congestion within 3 days in
patients with acute decompensated heart failure (HF).

Impact on clinical practice

Acetazolamide is easy to use, safe, effective, off-patent and cheap. It is therefore expected that
the results will lead to a paradigm shift in the treatment of acute decompensated HF.

Study objectives

The ADVOR trial examined whether the addition of acetazolamide to intravenous loop diuretics
improves decongestion in patients with acute decompensated HF.

Who and what? Primary outcome

Population ~)

® |
« Adults hospitalised with M
acute decompensated HF

* >1clinical sign of volume overload (i.e.
ascites, pleural effusion, or oedema)
 Elevated natriuretic peptide levels

Successful decongestion, defined as no
clinical signs of fluid overload (other

than trace oedema) within 3 days of
randomisation without needing
escalation of decongestive therapy

Rate%

* Taking oral diuretics for =1 month l ©42.2%
s
Lf ©30.5%
patlents

Relative Risk 1.46
[ randomlsed l

I

95% Cl 1.17-1.82; p=0.0009
Acetazolamide Placebo

Successful decongestion in
patients alive at discharge
500 mg once daily

Administered as a bolus upon randomisation Rate%
and during the next 2 days or until successful '

4 e 78.8%
decongestion
At randomisation 1
L‘ o 62.5%
8) Oral loop diuretics were stopped

Relative Risk 1.27

All patients received high-dose
95% Cl113-1.43; p=0.0001

intravenous loop diuretics

@Esc—




The use of diuretics in heart failure with
congestion — a position statement from the
Heart Failure Association of the European
Society of Cardiology

Antialdosteronicos

JAMA Cardiology | Original Investigation
Efficacy and Safety of Spironolactone in Acute Heart Failure
The ATHENA-HF Randomized Clinical Trial

Javed Butler, MD, MPH; Kevin J. Anstrom, PhD; G. Michael Felker, MD, MHS; Michael M. Givertz, MD;
Andreas P. Kalogeropoulos, MD, MPH, PhD; Marvin A. Konstam, MD; Douglas L. Mann, MD;
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Kenneth B. Margulies, MD; Steven E. MciNulty, MS; Robert J. Mentz, MD; Margaret M. Redfield, MD;
W. H. Wilson Tang, MD; David J. Whellan, MD, MHS; Monica Shah, MD, MHS; Patrice Desvigne-Nickens, MD;

0.14
Usual care
0.12 High-dose spironolactana
] p—
0.08 ]
.|

Death, Heart Failure Rehospitalization, of
Emergency Department Visit Rate
=
=
o=

4 6 8 10 12 14 15 18 20 22 24 26 28
Postrandomization, d

Multicentrico, doble ciego, 360
pacientes.
Espironolactona 100 mg vs

placebo en ICD.
Igual 96hs.
v’ Disnea

v' Perdida

$in mayor
v’ Hiperpotasemia

de peso
v’ Diuresis

v’ Deterioro de la
funcion renal
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Randomized, double-blind, placebo-controlled,
multicentre pilot study on the effects of
empagliflozin on clinical outcomes in patients

with acute decompensated heart failure

(EMPA-RESPONSE-AHF)

] 1] i i
o L] o L]

Clinical Endpoint (%)

10 o

W A
Haart Fallune

Dwaath or HF Dwath or HF
R

o= 0.08s

Worsening HF or WHF, Daxth or
HF

an HF
day 30 at day B0 at day 60 a day 80

Type Endpoint

ICA: empagliflozina

No cambio en la disnea, el NT-proBNP y la
duracion de la estancia hospitalaria,.

Fue seguro, aumentd la diuresis y redujo un

criterio de

valoracion

combinado de

empeoramiento de la insuficiencia cardiaca y re

hospitalizacion

muerte a los 60 dias.

por

insuficiencia cardiaca o




CENTRAL ILLUSTRATION: Patients Receiving HS Had Improved Urine
Output and Weight Loss
CLINICAL INVESTIGATION Supplemental Oxygen Use Change in Serum Sodium at 6 Hours
100
. . . . - 80 4 p =019 15
Short-Term Effects of Hypertonic Saline Solution in Acute k= E ol — a g
Heart Failure and Long-Term Effects of a Moderate IRESESHRISE g Bawl . o o g
Sodium Restriction in Patients With Compensated Heart £ £ 20 T
Failure With New York Heart Association Class Ill (Class C) o o
48 36 24 12| o 12 24 36 48 ~-7-6-5-4-3-2-10 1 2 3 4 5 6 7
(SMAC—HF Study) Hours Pre-HS Hours Post-HS A Serum Sodium
Salvatore Paterna. MD, Sergio Fasullo, MD. Gaspare Parrinello. MD, Sergio Cannizzare, MD, Total Urine Output Weight Change from Baseline
Tvana Basile, MD, Gabriella Vitrano, MDD, Gabriella Terrazzino, MD, Giorgio Maringhini, MDD, — p < 0.01 27 p < 0.001
Filippo Ganci, MD, Sebastiano Scalze, MD, Filippo M. Sarullo, MD, Gennaro Cice, MD 2 %000, T 1 14 T .
and Pietro Di Pasgquale, MD Intracellular §_4,000— e 04
3 3,000 Hﬁ § =1
= - 5
= 2,000 A
E 3
= 1,000 {
) -a
3 2 1 | 1 2 3 3 2 1 | 1 2 3
1.0 W Days Pre-HS Days Post-HS Days Pre-HS Days Post-HS
= o Moderate sodium intake (Na+ 120 mmol) Griffin, M. et al. J Am Coll Cardiol HF. 2020;8(3):199-208.

Real World Use of Hypertonic Saline in Refractory Acute
Decompensated Heart Failure: A U.S. Center’s Experience

;i
| i
=y

jLog Rank p < 0.0001]

':r
|
]

1

o
'Y
|

Low sodium intake (Na+ 80 mmol) | |

PROTOCOLO DE SUERO SALINO HIPERTONICO:

+*Furosemida: 250-500 mg,/12h/iv en 30 minutos

*Boi-K aspartico: 2 comprimidos cada 8 horas

*Restriccién hidrica de 1.000 cc diarios

«Funcién renal e ionograma diario

+150 cc SSH/12h/iv en 30 min. Concentracién de Ma* en la infusién segun natremia

cumulative events free survival

;i
N

Ris%y Ratio Concentracion

e K Ris tio de la infusién Niveles de Na* en sangre Forma de preparacion
M-H, Randgm, 95% CI IV, Randor\, 95% CI M-H, RandoYp, 95% Cl : i ——
= = Suero salino Diluir 19 ampollas de CINa 20% en 1.000 ml
4 P ‘ hiperténico <125 mEg/L i de suero salino 0,9% y administrar 150 m|
2 - al 4,6% i de la dilucidn en 30 minutos/12 horas
+ — i i
- —— u Suero salino Diluir 14 ampollas de CINa 20% en 1.000 ml
= hiperténico 126-135 mEg/L i de suero salino 0,9% y administrar 150 m|
’ - al 3,5% i de la dilucion en 30 minutos/12 horas
} 4 } 4 S Suero salino Diluir 8 ampollas de CINa 20% en 1.000 m|
0.01 0.1 10 100 .4 :2 é J‘ h:;;a;;?nico 136-145 mEqg/L ge ;suzr.;:: sgdlino 0,39{:;& yladtmir;;sztr;r 150 ml
-8 = al 2, : i de la dilucién en minutos oras
Favours H Favours control Favours H Favours control
Suero salino i Diluir 3 ampollas de CINa 20% en 1.000 ml
hiperténico >145 mEg/L de suero salino 0,9% v administrar 150 ml

al 1,4% de la dilucion en 30 minutos/12 horas

Mortalidad Dias de hospitalizacion Reingresos
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 Uno de cada dos ptes; algun grado de disfuncion renal independiente de Fe.
d ERC duplica la probabilidad de muerte en Ins cardiaca.

d Empeoramiento de la funcion renal aumenta la probabilidad de muerte en IC.
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Clinical context




Patients hospitalized for AHF: assessment & targets of (de)congestion

1 Pre-discharge and early post-discharge
management of patients hospitalized for acute
heart failure: A scientific statement by the
Heart Failure Association of the ESC

Imaging

Clinical
Laboratory
assessment

©

Congestion score NPs
Optimal =0 Optimal
Acceptable = 1-2 > 30% NPs decrease

LV filling
pressure

or
| L\:ts-ggo B/NFI’_ Resolution of E/e’ Optimal Optimal
Weight loss Orl?g s signs of congestion Optimal Size< 21 mm <5 B-lines
Optimal CSI=0 E/e' <10 d
Historical weight o : ) (or AE/e'> 5) an :
< 250 pg/mL / o Collapsibility index Acceptable
cceptable 5 :
| | E/ef’< - > 50% <15 B-lines
NYHA class Ransl finetion | SAccep;able
] ize < mm .
NYol_i:nglz and electrolytes . s (28—S|'tes
- MR severity Collapsibility index scanning)
| | E/A ratio <2 > 50%
T HC (THb,THY) EDT > 130 ms
Vital signs, Optimal
including BP and HR AHb > 1g/dL TRV < 2.8 m/s




Evaluacion durante la fase previa al

Risk of events alta.

4

Evaluacion multiparamétrica.

La clinica, el uso de biomarcadores e imagenes, es
obligatorio para:

1. Excluir o minimizar la congestion persistente.
Optimizar TMDG.
3. Planificar la gestion posterior al alta, incluida la

|
1
Congestion relef
titulacion ascendente de la TMDG y programas

I

i especificos posteriores (rehabilitacion, programas
Regular follow-up de visitas domiciliarias)

|

I

N

@ ESC Europesn Journal of Heart Fadure (2023) CONSENSUS STATEMENT

European Society dot:10.1002/ejhf 2888
of Cardiology

v

- . Pre-discharge and early post-discharge
P"e'dISCharge Earl)’ POSt-dISCha"ge management of patients hospitalized for acute

heart failure: A scientific statement by the




s Cuando van de alta?

‘*Hemodinamicamente estables y Euvolémicos.
“Tolerancia cero a la congestion”.
s Estabilizados con medicacion oral(24 hs furosemida oral).

**Funcion renal estable, por lo menos por 24hs antes del el alta, hayan
recibido informacién y asesoramiento sobre autocuidados.

“Planearlo, debe ser un proceso asistencial coordinado’

Ponikowsky et al. Eur Heart J. 2016,37(27):2129 - 20
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