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Gestion del Caso SN Ao

- Varoén, 79 anos. HTA y DL. Sobrepeso (IMC 29)
- Exfumador IPA 65. Bebedor ocasional.

- EPOC grado avanzado, agudizador (nov ‘21, Enero ‘22, Marzo ‘22, Julio '22) enfisema
centroacinar, desnutricién proteico-calorica moderada, y FA anticaogulada.

* Insuficiencia respiratoria grave con OCD 24h (concentrador + portatil). SatO2 85-87% gafas O2

- Enfermedad renal cronica estadio G3b
- Ca de prostata en 2007

- Lumbociatalgia limitante con anterolistesis grado II L5 y estenosis foraminal LL5-S1. Cirugia
programada en H. La Paz rechazado en el mismo quiréfano por desaturacion basal
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- Julio 2022: IC aguda congestiva y Sdme Cardiorrenal tipo 1

- Eco: VI normal, FEVI 60%..... movimiento anormal de septo por sobrecarga de VD, moderadamente dilatado
con disfuncion leve (TAPSE 16mm). IT moderada. PSAP 70 mmHg. VCI 26 mm con IC <50%.

Peso ingreso 95 KG, peso al alta 87,5 (perfusion diurética hiperténica + clortalidona + acetazolamida)

- Ingreso Agosto-Sept ’22: FA rapida, fentanilo tc por lumbalgia + tramadol: alcalosis metabdlica y
encefalopatia por opioides/hipercarbica

A casa “escurrido”, hiponatrémico y empeoramiento de funcion renal. Peso: 82Kg.




(zesti6n de Ingresos B o e iiaiba

iHi GRT DISNEA 05/10/2021
iHQ MIR DISNEA 16/02/2022
iHi MIR DISNEA 19/03/2022
NML DISNEA 18/04/2022
MIR DISNEA 02/07/2022

M MIR DISNEA 17/07/2022

OUTL WD
B

BHi MIR DISNEA 23/08/2022

--- Control Sept ‘22 consulta:
Mejoria clinica, NYHA III. HipoNa e hipoK. Normotensién. SatO2 85% con gafas O2.

VCI: 2,3 cm con colapso >50%, no derrame.

RE-INFORMACION DE GRAVEDAD, REDUCCION ESPECIALISTAS, FAMILIA CONSCIENTE

--- Control Nov ’22 tras nuevo ingreso: (4 diuréticos: acetazolamida, furo, higrotona y eplerrenona)

NYHA II. Peso 81Kg. Normotenso. BEG (SatO2 75%). VCI <2, buen colapso. Creat 1,5, Hb 17,5, ProBNP 1000. Bajo elecor por TA
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A G GRT DISMEA 05/10/2021
2 G MIR DISMEA 16/02/2022
1 G MIR DISMEA 19/03/2022
NML DISNEA 18/04/2022
LI G MIR DISMEA 02/07/2022
5 i MIR DISNEA 17/07/2022
G G MIR DISMEA 23/08/2022
URG TRAUMATISMO CRANEDENCEFALICO (TCE) 27/08/2022
q iHE MIR DISNEA 07/11/2022
NML CONSULTA DE NEUMOLOGIA 13/03/2023

8 G MIR DISNEA 21/03/2023 =
MIR EDEMAS (INCLUIDO INFLAMACION UNILATERAL EN UNA EXTREMIDAD) 27/04/2023

--- Ingreso Marzo ‘23: IC congestiva 2bronquitis leve, ajuste diurético en casa y rapidez de decongestion. HipoTA y mareo
persistente. NYHA II-III. Ingreso corto, pérdida de 5 KG

--- Consulta Abril 2023: Mareo persistente, retiro tramadol. Peso 82 KG, VCI 1,9, pobre colapso. Furo 1-1-0, Higrotona/48h.
Benerva diario, RS, digoxina a bajas dosis. por hipoTA. No 1sglt2 por micosis genital

---Consulta Junio 2023: Deshidratacion por vomitos. S digoxina, higrotona, bajada fentanilo. VCI 1,4cm, colapsable. No
derrame pleural, K+ 3,3, PH normal, Bicar 30. NYHA II-III, principal problema dolor y mareo. Nada de congestion!!




Cuando el liquido
va subiendo...

Nunca es tarde para valorar:
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Venous congestion and neurohumoral activation in advanced HF further promote renal sodium and water

©

N aCI Macula densa |
70-80% II"""“'I'"
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Figura 3 - Tiibulo proximal. La activacién neurohormonal y los cambios hemodinamicos intraglomerulares y peritubulares
facilitan la reabsorcion de Na y agua en el tibulo proximal. Adicionalmente, el incremento en el flujo linfatico lava las Figura 5 - Asa de Henle. La porcién descendente del asa de Henle es extremadamente permeable al agua. Por el contrario, la

. . - aszeiin .z P . . e . . < .z : dente gruesa es impermeable al agua y el elevado flujo tubular de NaCl en este segmento del tiibulo renal activa
roteinas intersticiales y disminuye 1 io6n on nelin io renal promoviendo atin més la r rcién pasiva pasicaseen g P i 4 J g
PRiETIes IntTiicHies § ViBmnye s PICeon OTICOHCH, G €| IeTsHCO e a) FIOmOYs do/ st mds la fesbisordion pas el cotransportador Na*/K*/2Cl" (NKCC2) en la porcién gruesa, lo que diluye el liquido luminal y genera el gradiente osmético

de Na. necesario en el intersticio de la médula renal para la reabsorcion de agua dependiente de vasopresina en el tibulo colector.




Figure 1: Modifications to the Traditional View . Hospital Universitario
b : : : "F General de Villalba
of the Course of Chronic Heart Failure
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| Correlacién Valor diagnéstico Valor pronéstico Monitorizacién Limitaciones Ventajas
con presiones
invasivas
Signos y sintomas
Presién venosa  Alta'’® Alto'*? S Si Experiencia del Buena sensibilidad y
yugular > 12 observador - especificidad’*®
mmHg Habito corporal /
obesidad
Ortopnea Alta'’? Moderado'*® Evidencia - Puede ser de Evaluacién rapida
limitada?® origen no
cardiaco
Bendopnea Evidencia Moderado'*’ Siie No Habito corporal/  Evaluacidn rapida
limitada'*® obesidad
Tercer ruido - Bajo'*? S{eR No Baja Valor pronéstico'?°
cardiaco concordancia
entre
observadores’*!
Crepitantes Baja'?? Bajo''’ - Utilidad Baja Evaluacién rapida
limitada especificidad y
sensibilidad'*®
Edema Baja'?? Moderado''’ Evidencia Utilidad Puede ser de Evaluaciéon rapida
periférico limitada?® limitada origen no
cardiaco'*”
Biomarcadores
NTproBNP Moderado'** Moderado/bajo**>'?% S{'?° SfE20 Interaccién con Evidencia sélida
s edad, funcién
renal’?’
CA125 Altal28-130 Alto*?+31 Sit= Si%0 Vida media larga  Bajo coste /
/ Puede ser de disponibilidad
origen no
cardiaco
Ecografia
Ecografia Moderada'** Alto?*%° Sideaatios SiZZ Puede ser de Alta sensibilidad /
pulmonar origen no reproducible
cardiaco /
disponibilidad
Vena cava Moderada'****” Moderado'?*138139  gji40 Siie Disponibilidad / Evaluacién rapida
inferior Habito corporal /
obesidad
Ecografia Moderada®***? Evidencia limitada  Si**%3.1% SiEis Disponibilidad / Reproducible

Doppler renal

Habito corporal /
Experiencia del
observador



@ E S C European journal of Heart Failure (2019) 21, 137-155

European Society  doi:10.1002/efht.1369
of Cardiclogy

POSITION PAPER

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

?:Q
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CONGESTED

Variable
EUVOLEMIA
c Orthopnea None Mild Moderate Severe/worst
2| VP (cm) <8 and no HIR <8 8-10 or HIR+ 11-15 >16
;-Ju Hepatomegaly Absent Liver edge Moderate Massive
S pulsatile enlargement
I enlargement and tender
£ Edema None +1 +2 +3/+4
~ 6MWT >400m 300-400m | 200-300m 100-200m <100m
NP (one of
both): <100 100-299 300-500 >500
-BNP <400° 400-1500 1500-3000 >3000
-NT-proBNP
- pulmonary - Interstitial or
8 clear clear | cardiomegaly|  Venous alveolar edema
E Chest X-ray congestion®
T:u - small pleural
o effusions*
g none of two: One of two: Both:
5 Vena Cava - Max diameter >2.2 cm - Max diameter >2.2 cm - Max diameter
e imaging ** - collapsibility <50% - collapsibility <50% >2.2¢cm
- collapsibility
<50%
Lung <15 B-lines when scanning 15-30 B-lines when scanning >30 B-Iine:s
Ultrasound * 28-sites 28-sites when scanning

28-sites




@ ESC European Journal of Heart Failure (2021) 23, 1445— 1457 REVIEW

European Society doi:10.1002/ejhf.2295
of Cardiology

Antigen carbohydrate 125 as a biomarker
in heart failure: a narrative review

Julio Nufiez1.2.3, Rafael de la EspriellalZ, Gema Mifianal:2:3, Enrique Santas.2,

Pau Llacer?, Eduardo Nuaifiez!, Patricia Palau?, Vicent Bodil-2:3,

Francisco J. Chorro'.2.3, Juan Sanchis.2.3, Josep Lupén3.5.6.7, Congestion with
and Antoni Bayés-Genis3.5.6.7* fluid overload

Table 5 Potential areas of utility of carbohydrate
antigen 125 to be confirmed in further studies

CA125 for assessing High values of CAT25 as an indicator

congestion of

Increased central

. Suh:linl'cal mngeﬂ-jm venous pressure
- Predominant extravascular

congestion
- Predominant right-sided HF

‘;«m Hospital Universita_rio
sauevacia Gi€@Neral de Villalba

Extrapleural parietal interstitium

Parietal

: ¥ Parietal
Parietal lymphatic
capillary

. ® Increased hydrostatic

pressure
Interstitial fluid ,

accumulation »*

Pleural effusion

it
‘M Dysfunctional GAG network —QCAWS @ TNF-a o IL-6 e IL-1B '~ Sodium cations
o

@ Water molecules c-Jun N-terminal kinase - Activated mesothelial cells

Figure 2 Pathophysiology of carbohydrate antigen 125 (CA125) in heart failure. Systemic and pulmonary venous congestion promote the
transudation of plasma fluid into the interstitium. A dysfunctional interstitial glycosaminoglycan (GAG) network further facilitates this process
because of longstanding congestion and sodium accumulation. Besides, lymphatic drainage becomes less efficient, promoting fluid accumulation.
The injury resulting from mechanical stress and inflammatory stimuli activate mesothelial cells, leading to CA125 synthesis via c-Jun N-terminal
kinase pathways. IL, interleukin; TNF, tumour necrosis factor.
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Ascilis
Peripheral edema

CONGESTION
CLASSIFICATION

SYSTEMIC
INTRAVASCULAR

Yugular endorgement
IVC = 21mm, PPI > )
discontinuous intrarenal venous flow

REGIONAL DISTRIBUTION

Systemic

Hospital Universita_rio
General de Villalba




Biomarcadores
- NTproBNP

Técnicas de imagen
- Ecografia venosa

Reverso sistélico en
suprahepdticas

VCl dilatada

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

Signos clinicos :
- Ingurgitacién yugular
- Ortopnea

- Bendopnea

Flujo portal pulséatil  Flujo venoso renal
monoféasico

Congestion intravascular

Intersticio

-

G Presién onc6ticaj

Figura 2 - Valoracién multiparamétrica de la congestion. La figura muestra los signos clinicos, biomarcadores y técnicas de
imagen que se han establecido como marcadores de congestion. Algunos son mas indicativos de congestion tisular,
mientras que otros lo son de congestién intravascular.CA125: antigeno carbohidrato; NTproBNP: fragmento N-terminal del

péptido natriurético tipo B.

Biomarcadores
-CA125

Técnicas de imagen
- Ecografia pulmonar

b

SaludMadrid

Signos clinicos

- Edema periférico

- Crepitantes

- Derrame pleural

- Ascitis

Hospital Universita_rio
General de Villalba




IC. PACIENTE COMPLEJO: L sl Onkisshas

SaludMadrid

CONOZCA A LA BANDA

Red blood cell
Oxygen molecule

Hemoglobin
molecule P4

Q .
1. Oxygen 2. Oxygen bonds 3. Oxygen released
from lungs to hemoglobin to tissue cells

ANEMIA INSUF. RENAL OBESIDAD-SAHS- HTP

DETERIORO 2
COGNITIVO DESNUTRICION POLIFARMACIA DEPENDENCIA FUNCIONAL
Sarcopenia Farmacos con Fragilidad- necesidad de cuidados.
Afectacion animica evidencia y sin ella Adherencia a tratamientos — dieta.

Sintomas digestivos por IC. Comunicacién



IC compensada
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Concentracién plasmdtica de diuréticos

Absorcion G.l. y biodisponibilidad (10-100%) oral
erratica en ICC, accion a 30-60 min

Vida media (3-6 h) y retencidn de sodio postdiuréticc

Umbral natriurético: se desplaza hacia arriba y hacia

la derecha en los pacientes con IC descompensada,
mas aun si presentan disfuncion renal.

Fenomeno de frenado y remodelado estructural de

la nefrona: inhibicion de |a reabsorcion en el sitio

primario de accion y la estimulacidn de la
reabsorcion en otros puntos de la nefrona
(«fendmeno de frenado»)

Hospital Universita_rio
General de Villalba
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SGLT2 -l
Beta-blocker
ACE inhibitors/ARB/ARNI

MRA
Diuretics

BP:

Congestion




Sy —— , A7 Tibulo contorneado distal (porcien proximal)
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Sitios de accion de los farmacos natriuréticos y acuaréticos en la nefrona.
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Diuretic Strategies in Patients with Acute Decompensated

Heart Failure

VOL. 364 NO.9 “am Hospital Universitario
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No mejoraron sintomas ni cambio de Fx renal

furosemida en perfusiéon o en bolo a altas dosis.

A Bolus vs. Continuous Infusion

Global VAS Score

1007 AUC with bolus infusions, 4236+1440 @ Continuous
90
80
70

60

AUC with continuous infusion, 4373+1404 [ Bolus
P=0.47

50
40
30
20
10

0

Hours
B Low-Dose vs. High-Dose Strategy
100 AUC with low-dose strategy, 4171x1436 B High dose
904 .;Sgavﬁlth high-dose strategy, 4430+1401 O Low dose
80

Global VAS Score

30 40

Hours

Figure 1. Patients’ Global Assessment of Symptoms during the 72-Hour
Study-Treatment Period.
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ORIGINAL ARTICLE sauvaaia Gi€eNneral de Villalba

Acetazolamide in Acute Decompensated
Heart Failure with Volume Overload

W. Mullens, ). Dauw, P. Martens, F.H. Verbrugge, P. Nijst, E. Meekers,

Multicéntrico, doble-ciego, randomizado y controlado con placebo. 519 pacientes.

ICA y congestion (edema, derrame pleural, ascitis) + proBNP >1000 pg/ml

Furosemida 1v (doble dosis que la oral) + placebo 6 acetazolamida 500mg 1v.

42.2% descongestionados en 3 dias con acetazolamida y 30,5% en el grupo placebo



A Successful Decongestion within 3 Days after Randomization

ORIGINAL ARTICLE

. . Risk ratio, 1.46 (95% Cl, 1.17-1.82
Acetazolamide in Acute Decompensated P<0.001 { }
Heart Failure with Volume Overload

W. Mullens, ). Dauw, P. Martens, F.H. Verbrugge, P. Nijst, E. Meekers,

Placebo 30.5

Acetazolamide 42.2

I 1
0 10 20 30 40 50 60 70 80 90 100
Percentage of Patients

B Congestion Score

Treatment effect

C Successful Decongestion at Discharge
Risk ratio, 1.27 (95% Cl, 1.13-1.43)

Placebo 62.5

Placebo

Acetazolamide

Acetazolamide

Mean Score

Percentage of Patients

Baonline ! J T The addition of acetazolamide to loop diuretic therapy in
patients with acute decompensated heart failure resulted

Days
in a greater incidence of successful decongestion

Mullens W, nejm 387;13 sept 29, 2022




Role of Early Assesment of Diuresis
and Natriuresis Iin Detecting
In-Hospital Diuretic Resistance in

Acute Heart Failure

ICA congestiva en 73 pacientes.

Respuesta diurética tras 40mg de furosemide 1v. Se midié diuresis tras 6h y Na+ urinario tras 2h.
La respuesta diurética insuficiente: Nao <70meq/l o Diuresis <600ml.

Menores FG, TAS, y niveles altos de aldosterona: peor respuesta diurética
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@ ESC European Journal of Heart Failure (2019) 21, 624633 RESEARCH ARTICLE sawveis G@neral de Villalba

European Society doi:10.1002/ejhf. 1428

of Cardiology A
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predicts effectiveness of decongestion and :”
outcome in patients with acute heart failure Sos
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Figure 2 Kaplan—Meier curves: comparison between patient
with increasing (red line) vs. decreasing (blue line) spot urine
sodium concentration at 6 h (A) and at 48 h (B).
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DIURETICOS 5‘,: General de Villalba

I-SGLT2:

Libera glucosa y Na+
ACETAZOLAMIDA:

Débil en monoterapia, buena sinergia con
Inhibe anhidrasa carbdnica, suelta Na+ y HCO3-. furo al aumentar Na+ distal.

Poco poder diurético 2 Potenciador de Furosemida - .
Diurético del asa--> aumenta renina que

estimula cotransportador SGLT2...
Estudios observacionales y 1 pequeno
estudio aleatorizado (24 p) mejorando Na-o.
Incrementa excrecion de agua libre por
efecto osmotico, (decongestiona intersticio

Perfil: Alcalosis, HiperK+ sin afectar volumen intravascular)




scientific reports 2

Interstitial edema

Na* Interstitial Intravascular
volume volume

\M
OPEN Dapagliflozin and short-term g .
changes on circulating antigen 3
carbohydrate 125 in heart failure

with reduced ejection fraction

-
"

154

Delta LogCA125

Dapagiffiozin vs placebo at 1-month

“qm Hospital Universita_rio
SaludMadrid General de V|"a|ba

Loop diuretic

Na* Interstitial Intravascular
volume volume
Dapagifiozin vs placebo ot 3-month

Delta LogNT-proBNP

Dapaghifiozin vs placebo at 1-momth Dapaglifiozin vs placebo at 3-month

w
e

Martina Amiguet™'?, Patricia Palau>'"", Eloy Dominguez?, Julia Seller?,

Jose Manuel Garcia Pinilla**, Rafael de la Espriella®, Gema Mifiana®*, Alfonso Valle?,
Juan Sanchis®*, Jose Luis Gérriz®, Antoni Bayés-Genis®"#, DAPAVO2 investigators” &
Julie Niiez25!

CA125<23U/mi  CA128223 U/ml

CA126¢23U/ml  CA125223 U/mi NT-pro8Ne

<1000 pg/ml

21000 pg/mi

™ T

NT-proBNP NT-proBNP NT-pro8NP
<1000 pg/mi 21000 pg/ml
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Valsartan Vasodilatacion
Arteriola

Eferente

o S L , Norepinefrina I
Normal Insuficiencia cardiaca Insuficiencia cardiaca VD art eferente Sacubitrilo-valsartan + Vasocgnsmcci(,n Angiotensina Il

(compensada) (descompensada) Blogueo del SRAA Blogueo del SRAA Vasoconstriccion

f Vasodilatacion

J Arteriola
f f 1 ‘ Aerente L=
{ Inflamacién (FNT-ax, IL-6) . (B
" { Fibrosis - B
(Activacion de fibroblastos =

y fibrosis patoldgica)

Mesangio /
Relajacion del
podocito

]

Intervalo de presion intragomelular normal _ , _
Figura adaptada de Pontremoli R, ef al. (2021)*

Figura adaptada de Gorriz JL, et al. (2019)°




DIURETICOS 2-B General de Vilialba

Primera linea de tratamiento (Cotransp. NKCC2)

Asa de Henle: determina volumen y concentraciéon
de la orina.

Descendente: permeable al agua

Ascendente: permeable a electrolitos

Aumentan flujo tubular de NaCl que llega a la
nefrona distal / disminuyen reabsorcion de
agua libre en el tibulo colector: orina hipoténica

En IC con natriuresis reducida o diuresis
insuficiente: doblar dosis hasta alcanzar
400-600mg (Ensayos clinicos)

Ultrafiltracion venosa/venosa: no diferencia coj
furo a dosis altas con asociacién de higrotona

(en CARRESS-HF) pero mayor deterioro
de funcién renal.




DIURETICOS 8-E General de Villalba

IC compensada IC descompensada

1. Absorcion GI y biodisponibilidad:

Absorcion rapida y erratica (inicio 30-60min) R
con biodisponibilidad individual 10-100% N i
Torasemida >80%. (Furo 40mg= Tora 20mg). < e l =

Furosemida

7 &

centracién plasmatica
Absorcién gastrointestinal
Concentracién plasmética

Absorcién gastrointestinal

Con

2. Vida media y retencion de sodio
postdiurético: semivida corta, disminuye
diuresis en 3-6h, tras lo que la nefrona
reabsorbe avidamente el sodio.

3. Umbral natriurético: La dosis debe
exceder cierto umbral para ser efectiva; dicho

. ICA
umbral aumenta en IC congestiva.

e |CA 4+ IR

Furosemida

Natriuresis
Natriuresis

Umbral

l

4. Fenémeno de frenado y remodelado , ,
eStI‘uCtur al de la nefI'OIla TiZmpotraés Iaadn':iznistracila'an (horasz)d Concentracion plasmatica de diuréticos
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DIURETICOS 2-E General de Villalba

5. Perfusion: evita pico de reabsorcion de Na+ y 6. Perfusion hipertonico: favorece que el
disminuye cambios bruscos en volumen intravasc. agua libre intersticial pase a intravascular
(expansion de volumen plasmastico)

No disminuye rehospitalizaciéon ni mortalidad Ensayos clinicos y estudios observacionales:
reduce congestion y preserva funcion renal

Si mayor reduccion del peso sin complicaciones

Tabla 2 - Forma de administracion furosemida intravenosa y suero salino hiperténico

Autores n Ano Dosis furosemida Preparacién

Paterna S. et al.”’ 2011 500-1.000 mg/12 h 150 mL NacCl (1,4-4,6%) en 30 min
Tuttolmondo A. et al.”® 2011 125-1.000 mg/12 h 150 mL NacCl (1,4-4,6) en 60 min
Issa V. et al.>” 2011 120 mg/24 h 100 mL NaCl (7.5%) en 1 hora
Lafreniere G. et al.®* 2012 250 mg/12 h 150 mL NaCl (3%) en 1 hora
Torres M. et al.? 2019 125 mg/24h 100 mL Nacl (2,4%) en 30-60 min
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The added value of hypertonic saline solution to furosemide
monotherapy in patients with acute decompensated heart
failure: A meta-analysis and trial sequential analysis

Carlos Diaz-Arocutipa MD? |
Lourdes Vicent MD3* |

Adrian V. Hernandez MD, PhD7

TABLE 1 Main characteristics of included studies.

Study

Licata =t al.**

I.JII

Paterna et al

Parrinello et al.'?

Paterna et al !

Parrineflo et al.'®

Yayla et al **

Wan et al.™

Country Population

Itahy

Turkey

Follorey-up

duration

7-55 months
(31x14
manthes]

Patients with refractory
uncompensated heart
failure with NYHA dass [V
and LVEF = 35%

Patients with refractory
uncompensated heart
failure with MYHA dass [V
and LVEF = 35%

30 days after
discharge

Patients with refractory
uncosmpensated heart
failure with NYHA dass [V
and LVEF = &0

31-E3 months
(57x15
mankhes]

Patients with refractory
uncompensated heart
failure with MYHA dass [V
ard LVEF < &0

Patients with acute
decompensated heart
failure with NYHA dass 11l
I and LVEF = 45%

Ungil discharge

Patients with uncompensated
heart failure with
LVEF = 40%

£9.5 [322-
147.7) days

Patients with acute
descompensated beart
failure and NYHA clss
A

Patients with acute
decompensated heart
failure patients with
reduced or preserved LVEF

Patients with refractory
descompensated beart
failure with MYHA dass 1l
ard LVEF < &0

Jack Denegri-Galvan MD? |
Marcos Pariona MD® |

Intervention group

" 30 min infusion of furcsemide
|S00-1000 mg) plus H55
[150mL of 1.4%-4.6% Nall)
bad for £-12 days

' 30 min infusion of furcsemide
(S00-1000 mg) plus HE5
(150mL of 1.4%-4.6% Na(l)
bid for 4-6 days

I 30 min infusion of furcsemide
(250 mg) plus H5S (150 mL
of 3.0% MNall) bid for & days

' 30 min infusion of furcsemide
[250mg) plus H5S (150 mL
of 1.4%-4.4% NaCl) bid until
chnical compensation

" 30 min infusion of furcsemide
(250 mg) plus H5S (150 mL
of 1.4%-4.45% NaCl) bid until
chnical compensation

Furcsemide bobus plus IV &0min
infusion of HSS (100 mL of
7.55% MaCl) bid for & days

I furcsemide {40 mg/day] plus
continous |V infusion of H5S
(SO0 mL of 1.7% Mall) gd
for 24 h

' 30 min infusion of furcsemide
[160mg) plus HSS
[1.4%6-7.5% NaCl) for 2 days

" &0 min infusion of furcsemide
(103 mg) plus H5S (100 mL
of 28% Mall) bid until
chnical compensation

Mamas A.

Mamas MD® |

Control group:

I 30 min infusion of
furasemide
[S00-1000 mg} bid for
&-12 days

IV bolus of furcsemide (S00-
1000 mg) bid far
d- darys

IV bolus of furosemide
[250 mg] bid for & days

IV baolus of furosemide
[250meg) bid urtil dinical
compensation

IV baolus of furosemide
(250 mg] bid umtil dinical
compensation

Furosemide bobus plus IV
&0 min infusion of
100 mil of MaCl 095 bid
for 3 days

Continuows 1V infusion of
furasemide (40 mg/day)
phlus 500 ml 5% glucose
gd for 24 h

IV baolus of furosemide
(B0 mg) bid for 2 days

IV furcsemide (100 mg) bid
unkil clinical
compensation

dArmes
HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

H55 + furosemide

Furosemide

HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

HSS + furosemide

Furosemide

Sample size  Mean age®
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74711
734+ 13

749+ 109
72ead

533+13
415+ 131

042 E2

717+107

04+ 101

412+ 20

arla

SaludMadrid
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Study Total Mean SD Total Mean SD
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Patema, 2011 3.50 D 550 1
Wan, 2017 400 ) 700 200
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12.00

2.60
4.00

Licata 2003
Parrmello, 2011
Parrmello, 2012

Overall effect

Length of hospital stay
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MD  95% CI  Weight
14.6%
13.4%
15.9%
14.3%
16.9%
16.2%

ST‘.

[-4.06, -
[-6.90

{-4.53; -
4.92;-2.94)
-2.09; -1.91)
-3.48;-252)
[-6.45; -1.95)

4.56; -2.64] 100.0%

Heterogeneity: [ w 9%%, v w 141, p <001
Test for overall effect: = =757 (p <0.01)
Favours HSS + Furosemide
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Study Total Mean SD Total Mean SD
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Patema, 2004 -1090 410 46
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-$.10 240
<330 288
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Overall effoct 183

1

L]
Favours Furosemsde

9%5% CT  Weight
[-2.71; -0.09)
[4.15; -1.45)
[-4.08; -1.34)
[-3.96, 0.76]

27.8%
:(' V'O'
.14 90‘3
10.6%

2.34 [-L15;-1.53] 100.0%

Heterogenaty P et feolr p=0l7
Test for overall effect. = =564 (p <001) (
Favours HSS * Furosemide

(C)
Study

HSS + Furosemide Furosemide
Total Mean SD Total Mean SD

210000 62200 54
2180.00 54500
2180.00 545.00
2250.00 652.00
2150.00 565.00
2260.74 466.37
2048.00 471.00

1650.00 535.0¢

1550.00 335

Licata, 2003 53
Parmnelo, 2011 66
Parrnello, 2012

Paterna, 2005
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Wan, 2017

1450.00 352.00
1660.00 515.00
1675.00 $50.00
1907.35 269.36
162,00 550.00

Overall effect 1442

Urine output

T 1
2 4
Favours Furosemide

\MD 98% C1 Weight
450,00
630.00
730.00
$90.00
47500
35339
486.00

101%
13.5%
16.2%
9.3%

19.9%
15.4%

15.6%

[229 99; 670.01)
[473.45; 786.57)
[615.41; 844.99]
[353.00; 827.00)
[425.20; $24.80]
[225 38, 481 .40)
[362.47; 609.53)

<> 528,57 [431.90; 625.23] 100.0%

E—

Haterogenity: I° = 76%, 1 = [1577.46, p <001
Test for ovesall effect = = 107 (p <001

Favours Furosermde

IGURE 2 Effects of HSS plus furosemide versus furosemide on (A} length of hospital

S |

-500 0 500

Favours HSS = Furosemde

| stay in days, (B) weight in kg, and (C) urine output (mL/

24 h). CL, confidence interval; HSS, hypertonic saline solution; MD, mean difference; SD, standard deviation.




Tiazidas: inhiben cotransportador Na-Cl.
Furo cronica - mayor avidez para reabs de Na+
en nefrona distal.

Poco natriuréticas, pero buena sinergia con furo.

Mantienen efecto natriurético en presencia de IRC
avanzada.

Ojo: generan diuresis hipertonica (alcalosis
metabdlica, hipopotasemia, hiponatremia,
hipomagnesemia e insuficiencia renal).

Hospital Universitario

DIURETICOS B8 General de Villalba

Clortalidona: vida media mas larga que Hctz
(15-40h frente a 6-15 h), hay que tomarlas en la
tarde, y la dosis con hctz debe ser 1,5-2 veces
superiores a la de clortalidona

Combinados con diuréticos de asa, suelen
ser el tratamiento de primera eleccion en
congestion refractaria a dosis altas de
diurético de asa
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Combining loop with thiazide diuretics for
decompensated heart failure: the CLOROTIC trial

Study population Efficacy
Randomized. double-bind. Changes in weight (kg) Changes in weight per 40mg of furcosemide
placebo-controliod chnical trisd from baseline to 96 hours from baseline 1o 96 hours
oo o
Hatory of chearic hoart Gadure -o‘\ e .
Treatment with oral furcsemide Y .
(B0-240 mg/day) 04 \\ 2
Admasion 1o acute deCOMPEnsAton =, S— ——— 3 I e
o8 "MrOco 4 P
230 patients were randomazed 1o o ® (=] @ @ O L24] < @ <
5 days of oral treatment with Howr rHoor
Plcebo HCTZ
Safety Placebo HCTZ pvalue
A e iy VO S 19 (164X Voo 0544
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Irpared renal ArCTON (M resteere an «CFR) 20007 3I%) (N -0 00Y
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Ensayo clinico, prueba eficacia y seguridad de HCTZ frente a placebo junto a diurético de asa en ICA congestiva.

HCTZ incrementa la respuesta descongestiva de la furosemida, aumentando la pérdida ponderal, en pacientes
con IC afosa, con alta comorbilidad y deterioro de la funcién renal basal.

Sin embargo triplica la incidencia de empeoramiento significativo de la funcidn renal y de hipopotasemia
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Los antagonistas de la vasopresina (AVP)
(RESEARCHIIIIIIIIopennaceess) M inhiben la expresién de canales de acuaporina-2,
. . ® duciend 1S.
Tolvaptan for water retention in heart failure: E produciendo acuaresis
a systematic review

Yujing Pan'", Haoyang Li*", Jin Gao®, Zishuo Mi®, Hao Chen® ® and Ying Li"” Tolvaptan (75mg eficaz, menos efectos Zarios)
eficaz para la hiponatremia dilucional

Abstract

Objective The purpose of this systematic review is to collect, appraise, and synthesize existing evidence from sys-
tematic reviews and meta-analyses (SRs/MAs) on the effectiveness of tolvaptan for water retention in heart failure.

. . . . .,
Methods A comprehensive literature search was performed on PubMed, EMBASE, web of science, Cochrane reviews Eficaz como tiazidas en asociacion.

for SRs/Mas published between the databases'establishment to November 17, 2021. All the records were managed

with Endnote 20. Standardized forms were used to extract data. Revman 5.3 was used to make forest plots to show

the characteristics of outcomes. The methodelogical and evidence quality were respectively evaluated by AMSTAR-2

(A MeaSurement Tool to Assess systematic Reviews 2) and GRADE (Grading of Recommendation of Assessment, . , . ., .
Development, and Evaluation) system. Ensayo EVEREST mejoré disnea y congestion sin
Results A total of 9 SRs/Mas between 2015 to 2020 met inclusion criteria. Serum sodium concentration and urine . .

output were considered as primary cutcomes and body weight change and all-cause mortality as second out- efeCtO en morblmortalldad

comes. Through conducting forest plots, it appeared that tolvaptan braught more positive effect than conventional

therapies. It was pessimistic when it comes to the quality of the 9 studies. all the 9 articles were rated as low-quality

because AMSTAR 2 evaluation showed that they each had at least one critical item (items 2, 4,7, 9,11, 13 and 15)

defect. Besides, every article had a few non-critical item defects too. The result of GRADE assessment was not optimis-

tic, 50 the overall quality of the evidences was low as well. OJO funcién hepética, limitacién alto precio

Conclusion Tolvaptan can be recommended for water retention in HF patients, but more evidence is needed.
Keywords Tolvaptan, Heart failure, Water retention, Overview, GRADE, AMSTAR-2
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Ultrafiltracion extracorporea
(dialisis peritoneal continua ambulatoria

CJC Open 5 (2023) 593—5%6
Case Report
Percutaneous Lymphatic Drainage Through the Thoracic
Duct: New Paths in Heart Failure
Vassili Panagides, MD," Francois Cére, MD,t" Abubaker Khalifa, MD," Florence Bernier,”
J'usep Rodes-Cabau, MD, PhD,” and Marhieu Bernier, MD"

n of Cardiology, Queber Hea Lung fnstitute, Laval L dty, Quebee Inetee, Canacda

Figure 1. Description of the percutaneous lymph drainage of thoracic duct. (A) Intranodal lymphangiography after bilateral inguinal node puncture
using a 22-gauge spinal needle. (B) Visualization of the thoracic duct. (C) Successful introduction of a 4-Fr introducer in the canal duct. (D) Lymph
collection.




Bomba SC

Furosemida

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 4

Furosemide IV bolus vs. SC infusion

IV: 80mg Furosemide USP 10m/mL - pH 8.0-9.3
SC: 80mg Furosemide 30mg/mL  -pH 7.1-7.8

Bioavailability Diuresi<

Bioavailability (SC/1V) - 112%
Diuresis (SC/IV) -115%
Natriuresis (SC/IV) -117%

Natriuresis
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Cuantificacion y tratamiento de la congestion en ‘,'ﬁ General de Villalba

insuficiencia cardiaca: una vision clinica y fisiopatolégica

Rafael de la Espriella®?, Enrique Santas®", Isabel Zegri Reiriz":¢, José Luis Gorriz’%¢,

s Bendopnea
Edema periférico

@ Ortopnea -

VCI iiétad Derramé‘ leural
. - 0 NTproBNP
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vascular

de volumen

Lineas B

FVR congestivo  PVY elevada S

0 il
% a';Vasodilatadores
\\v II\\\g l ’ ”\'\j\\ Diuréticos
T ~ o |
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Nefrologia 2022;42(2):145-162




Entonces, SI NO HAY EVIDENCIA para tratar congestién PERO SI HAY NECESIDAD...

,Como podemos hacer?

1. Cuantificaciéon multiparamétrica de la congestion:

CLINICA + IMAGEN + BIOMARCADORES ( + bioimpedancia?)




Biomarcadores
- NTproBNP

Signos clinicos
- Ingurgitacion yugular
- Ortopnea
- Bendopnea
Técnicas de imagen

- Ecografia venosa

VClI dilatada Reverso sistélico en  Flujo portal pulsétii  Flujo venoso renal

suprahepaticas monofdsico

Congestion intravascular

Intersticio

Qj @ . ° PN ®) G Presi6n oncética)

Q

Biomarcadores Signos clinicos

-CA125 - Edema periférico
- Crepitantes
- Derrame pleural
Técnicas de imagen - Ascitis
- Ecografia pulmonar
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Entonces, SI NO HAY EVIDENCIA para tratar congestién PERO SI HAY NECESIDAD...

,Como podemos hacer?

1. Cuantificacion multiparamétrica de la congestion:

CLINICA + IMAGEN + BIOMARCADORES ( + bioimpedancia?)

2. Identificacion de perfil de congestion:
. INTRAVASCULAR y localizacion pulmonar - estrategias diuréticas menos agresivas.
« SISTEMICA y extravascular - estrategias diuréticas mas agresivas.

3. El primer escalén en el tratamiento diurético son los diuréticos de asa. En refractarios.......



Furosemida

120-160 mg

@ ¢Persiste congestion?

Anadir clortalidona

12.5-50 mg/24h Considerar via
parenteral
@ i Persiste CONGEStiON? = == == === ==-
v

l \ 4 l
Alcalosis L onat e FEVIr
metabdlica P ) hipopotasemia
Acetazolamida Tolvaptan ARM .
125-500 mg/24h 15-60 mg/24h 25-100 mg/24h

* Vigilar electrolitos y funcion renal ** Mantener una PAM>65 mmHg
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Acetazolamida Tolvaptan ARM
125-500 mg/24h 15-60 mg/24h 25-100 mg/24h

*Vigilar electrolitos y funcion renal ** Mantener una PAM>65 mmHg
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@ E S C European Heart Journal (2020) 41, 3363—-3373

European Society doi:10.1093/eurheartj/ehaa586
of Cardiology

CLINICAL REVIEW

Prevention

Salt and cardiovascular disease: insufficient
evidence to recommend low sodium intake

» 4,6 g/dia 2 AUMENTA mayor mortalidad y mas ECV
» entre 2,3-4,6 g/dia: No inferior a < 2,3gr/dia parece mejor prondstico.

Relaciéon entre la ingesta de sodioy ECV 22> 2>—2>>->

En insuficiencia cardiaca congestiva refractaria no hay nada claro!!

“qm Hospital Universita_rio
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Figure | Relationship of essential electrolyte with health.

Distribution of Intake

© in Population
"
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Intake Intake
Essential Electrolyte Intake
e Definit
d Dietary All The age daily dietary nutrient intake level suffi to meet the
requirement of nearly all (97 to 98 percent) healthy individuals in a particular
life stage and gender group
Tolerable Upper Intake Level The highest average daily nutrient intake level that is likely to pose no risk of
adverse health effects to almost all individuals in the g | popul As
Iintake increases above the UL, the potential risk of adverse effects may
increase.
Adequate Intake A recommended average daily nutrient intake level based on observed or

experimentally determined approximation or estimates of nutrient intake
by & group (or groups) of apparently healthy people who are assumed to be
intaining an ad: its | state




Reduction of dietary sodium to less than 100 mmol in heart  ®AES o5P e Hersane v

failure (SODIUM-HF): an international, open-label,
randomised, controlled trial

Justin A Ezekowitz, Eloisa Colin-Ramirez, Heather Ross, Jorge Escobedo, Peter Macdonald, Richard Troughton, Clara Saldarriaga,
Wendimagegn Alemayehu, Finlay A McAlister, JoAnne Arcand, John Atherton, Robert Doughty, Milan Gupta, Jonathan Howlett, Shahin Jaffer,
Andrea Lavoeie, Mayanna Lund, Thomas Marwick, Robert McKelvie, Gordon Moe, A Shekhar Pandey, Liane Porepa, Miroslaw Rajda,

Haunnah Rheault, Jitendra Singh, Mustafa Toma, Sean Virani, Shelley Zieroth, on behalf of the SODIUM-HF Investigators

La dieta baja en sodio NO reduce los eventos GV en pacientes con IC cronica en régimen
ambulatorio

Al menos en ingresados, dejemos de hacer dietas sin sal en IC congestiva,
salvo que tenga estado hipertensivo no controlado
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Muchas gracias
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