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INTRODUCCION

La insuficiencia cardiaca es una de
las enfermedades mas prevalentes
en el mundo y pese a que en los
altimos anos la supervivencia ha
mejorado, las tasas de mortalidad
absolutas se mantienen alrededor
del 20% en el primer afio Yy 50%
a los cinco aios posteriores al
diagnostico.

Insuficiencia cardiaca

1 de cada 5 Es la causa mas frecuente de hospitalizacion

s v 3 en personas mayores de 65 anos.
personas desarrollara insuficiencia

: 0 : 3
cardiaca. una enfermedad en la que el E150% delas personas diagnosticadas
corazon no puede bombear suficiente con insuficiencia cardiaca morira durante
sangre a todo el organismo los cinco afios siguientes
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Menos de 1 de cada 5 identifican £T'€S sintomas frecuentes, que incluyen
dificultad respiratoria, tobillos hinchados, aumento de peso y dificultad de movimientos
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La incidencia estd aumentando por el Asusta mas el ictus (41%), el cancer
deterioro del estilo de vida, el incremento  avanzado (43%) o los infartos (12%) que la

de la supervivencia tras los ataques al insuficiencia cardiaca (4%). pese a ser mas
corazon v el enveiecimiento lotal




Congestion intravascular vs tisular
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Tissue congestion
|

Intravascular congestion
I

Clinical signs

e Pitting oedema
* Rales

* Ascites

Biomarkers

* Bio-ADM

* Soluble CD146
* GA125

Techniques

* Chest radiography

¢ Pulmonary
ultrasonography

* Thoracic CT scan

* Thoracic impedance
analysis

* Remote dielectric
sensing

N

Clinical signs

* Increased jugular
venous pressure

* Orthopnoea

¢ Third heart sound

* Bendopnoea

Biomarkers
* NT-proBNP
* Haemoconcentration

Techniques

* Inferior vena cava
ultrasonography

* Jugular vein
ultrasonography

* Renal ultrasonography

* Implantable pressure
sensors




Este documento se centra en el uso de diuréticos en la
insuficiencia cardiaca que cursa con congestion intravascular

1. La evaluacion de la congestion y la euvolemia clinica.

2. La evaluacion de la respuesta/resistencia diurética.

3. Enfoque hacia estrategias diuréticas farmacolégicas escalonadars.
4

. Manejo de alteraciones electroliticas comunes.




EVALUACION DELA
CONGESTION Y LA
EUVOLEMIA

Muchos pacientes son dados de alta
con congestion clinica residual

¥

CONGESTED

En el estudio de
Evaluacion de Estrategias
de Optimizacion de
Diuréticos (DOSE-AHF)

s6lo el 15% de los
pacientes fueron
evaluados como

cuvolémicos

después de la terapia
descongestiva.

Variable
EUVOLEMIA
= e e — e o A ettt
21 ve(cm) <8 and no HIR <8 8-10 or HIR+ 11-15 >16 |
& PRSI S TUSUUUTU S VIS B veee—
S pulsatile enlargement
3 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
S clear clear | cardiomegaly|  venous alveolar edema
§ Chest X-ray congestion*
g - small pleural
b effusions*
g none of two: One of two: Both:
-§ Vena Cava - Max diameter >2.2 cm - Max diameter >2.2 ¢cm - Max diameter
- imaging * - collapsibility <50% - collapsibility <50% >2.2¢cm
- collapsibility
< 50K
Lung <15 B-lines when scanning 15-30 B-lines when scanning >30 B-lines
Ultrasound “ 28-sites 28-sites whezr;:ci:::mg
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EVALUACION DE LA RESPUESTA/RESISTENCIA
DIURETICA

N

RESPUESTA -

RESISTENCIA

Capacidad de inducir natriuresis o
diuresis tras la administracion de
diuréticos.

Alteracion de la sensibilidad a los

diuréticos. - debe interpretarse teniendo en cuenta la dosis y

el tipo de agente diurético administrado y el grado
de sobrecarga de volumen, composiciéon corporal y
funcién renal del paciente.




Inadecuada adherencia al tratamiento

Loop of Henle

65% sodium reabsorption . - 5% sodium
Edema (in HF reabsorption up to 75%) | K i~ early DCT reabsorption

intestinal E # S Late DCT  a--mmmmm-- AR ,

' : Na E / e eNaC-inhibitors !

) : Thiazide || |

Bajo gasto ; ; : :

cardiaco ; I ‘ : ="

oonneees B Hipertrofia de segmentos =\

Interaccién ': distales de la nefrona E

medicamentosa | . Mineralocorticoid

(AINEs) - g i 25% sodium Lot

N | HCO3 H H * : reabsorption

] L >CA /vi L HCos :

; Y | e oo .

| SGLT2-inhibitors e : o | koptans ap

i Glucose 8 Na ™ : \ : 1 DNA E

| ' W ! synthesis ¢V y :

-------------------------------------- L L = AQP2 aptans :

\ ; CAMP/PKA' % & !

proximal convoluted tubuli : N

P . ] ,Q’ :

Reabsorcion compensatoria de : ¢

sodio en intervalos libres
Distal convoluted tubuli (DCT)

Collecting ducts v




ESTRATEGIAS DIURETICAS FARMACOLOGICAS ESCALONADAS

4 ~——— ~——— )
La mayor parte del efecto diurético de los diuréticos de asa IV se
produce dentro de las primeras 2h y vuelve a la excrecion basal

de sodio a las 6-8 h.
_ Y,

l

La evaluaciéon temprana de la respuesta diurética permitira la
identificacion de pacientes con una respuesta diurética deficiente,
y con ello una intensificacion temprana de la dosis de
diurético de asa y/o el use combinado de diuréticos con un
modo de accién diferente.




Congestion with Parallel Parallel gscondicay S Parallel llel
volume overload int . luati of congestion _ Parallel Para e
interventions evaluation i sion interventions evaluation
Acute treatment l @ N ) N / A\ /_\M
hase o
i Loop diuretic naive? _;:’a Evaluate 24-hour
g urine output
“— 2
©
= c No Yes .
39 £
< A e
£ 3 U0 <3-4L
@ -. 2
£7 Starting dose =1-2 times Starting dose > 20-40 4 = Uo>3-4L
= 24-hours oral home furosemide equivalents S
; : &
GlosRlmiaveietel lnerEmeLsl E double loop diuretic Continue current dose
i} dose until maximal until decongestion
- + ask to empty bladder + ask to empty bladder °
Early/evaluation o loop diuretic dose
phase L J £
O
(9]
v oy o
Start urine collection Assess within

6 hours

Repeat until
maximal loop

v

EARLY EVALUATION OF TREATMENT

- After 2 hours: spot urinary sodium analysis

< 100mL/ hourly diureses cliciEcone

No

maximal loop

- After 6 hours: assess average urine output diuretic dose?

.

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

administration

Yes
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First 6 hours after loop diuretic

Combinational diuretic therapy:
First line: thiazides
Second line: Acetazolamide
or amiloride
Third line: consider SGLT2-|
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Early response
phase Yes No
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- __4 _4 dose according to table 2

@ Persistent congestion? —— No* Double dose
3 l IV loop diuretics Persistent congestion
e Yes
< - L (o]
g Assess within Rep.eat until uhsballons
& Repeat similar dose 6 hours Imaxnzw.al d«.:)seo
E of IV Ioorzd':uretlc; QopidIEtics predischarge decongestion
g every 12-hours Consider evaluation according to figure 1
‘; < 50-70meq/L sodium Yes discharge -\
g < 100mL/ hourly diureses l
g [ B
T v l No IF COMPLETE DECONGESTION = EVALUATE/PREPARE DISCHARGE
= X 1. Clinical stability on oral medication for at least 24 hours

(G° to part 2: treatment algorithm after 24'h°“"5) 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)
I 6. Clear written form with discharge medication + uptitration or down-titration protocol —
7. Motivate and involve primary care physician in multidisciplinary care
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MANEJO DE ALTERACIONES ELECTROLITICAS

Table 3 Approach to electrolyte disturbances in acute heart failure

Definition
Diagnostic Ess .

Pathophysidcgy .

Treatment .

Hyponatraemia
Na* < 135mEqL

P orn: should be <285mOsmiL (else

pseudo-hy poratraemi)

Physical examination: to differentdate between volume
overload or volume depletdon

Urinary analysiss U, - and U,

Dilution: impaired free water exaretion. Clinical picure
of volume overload with inappropriate high U,

(= 100mOsmiL). Typical in the settng of ADHF
Depletion: true body deficitof Na*. Typical in the settng
of chionic excessive diuretc wse (and strict Na* intake).
Clinical piccure of volume depledon with low U

(< 100mOsmiL) and Uy, (< SOmEqL)

Dilution: emporarily stop distal actng diuredes®, limic
water intake, promote distal nephron flow (loop diuretics,
hypertonic saline, acetazolamide/SGLT 2 inhibitor) or
vaptans, correction of K* and Mg+ deficiencies
Depletion: stop distal actng diuretcs®, cak ulate Na
deficitand adminster W Na* correction of K* and Mg?*
deficiencles

Hypokalaemia

K* <3.5mEqlL

ABG: confirmon ABG, check pH status
ECG: check poental abnormalities

¢ Physical examination: usually normal,

however muscle weakness or paralysis present
in severe cases

e Lab: check for Mg deficit
¢ Diuretic use results in hypckalaemia

Predisposing factors in HF can play a role, for
instance: cachexa with low K* intake and
chionic hypomagnesaemia

Consider discontnuation of thazide diuretics
Upfront use of MRA during decongestion
Increase dose of RAAS blocking agent

1V substtution of K* and Mg?*: peripheral or
central depending on severity of K* deficit.

Hyperkalaemia

K* > SmEqlL
¢ ABG: confirm on ABG, check pH stans
e ECG:check potential abnormalites
e Lab: ched renal funaion, exclude haemdysis as cause
of pseudo-hyperkalaemia

Mast likely due to combinat on of RAAS blocker agent and
poor renal funcdon with diminished renal potassium
excretion capacicy

¢ Acute hyperkalaemia: if ECG abnormalites present,
then prevent arrhythmias by IV calcium. Intermediate
strategles indude: insulin/albuterd/sedium HCO, V.
Ultimately potassium must be removed from the body
with either diuretks, potassium binding resirs, or RRT.

¢ Chronic hyperkalaemia: reduces dose RAAS
blodker, inarease loop diuretic, potassium binders

ARG, artenal Hood gas analyss: ADHF acute decompensated heart hilure: AVE arginine vascopressirg, ECG, electocardogramy, HC O, bicarborate: HE heart hilure:; IV intravencus: MRA, mine mlocorticold receptor antagonist, P,
phara osmohlity; RAAS, renin-angiote nsin—~adogerone sygem; RRT, rena replacement thempy; SGLT2, sodium-glucose linked transporter-2; U, ., urine osnoklity; Uy, urine sodium.
* Distal acting diure tics included thiazide like duretics, MRA and amiloride.




CONCLUSIONES

La estrategia diurética ideal esta por llegar

Destacar el papel del sodio urinario para evaluar la idoneidad del
tratamiento con diuréticos en la insuficiencia cardiaca aguda

Torasemida vs furosemida

TRANSFORM-HF: ToRsemide compArisoN With furoSemide FORManagement of Heart Failure (TRANSFORM-HF)







