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Impact of Venous Congestion on Glomerular Net Filtration Pressure

capillaries.

An illustration of the afferent and efferent pressures at a glomerular capillary in a patient with normal hemodynamics and a patient with increased right atrial (RA) pres-
sure and venous congestion. Pgc = hydrostatic pressure in Bowman's capsule; Pgc = glomerular capillary hydrostatic pressure; mge = oncotic pressure in glomerular
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Importance of Venous Congestion
for Worsening of Renal Function in
Advanced Decompensated Heart Failure

Methods A total of 145 consecutive patients admitted with ADHF treated with intensive medical therapy guided by pulmo-
nary artery catheter were studied. We defined WRF as an increase of serum creatinine =0.3 mg/dl during
hospitalization.

Table 2 Hemodynamic Variables on Admission and Time of PAC in All Patients and Stratified
According to Those Who Developed WRF (n = 58) and Those Who Did Not (n = 87)

Al Patients (n = 145) Patients With WRF (n = 58) Patients Without WRF (n = 87)
Baseline Follow-Up p Value Baseline Follow-Up p Value Baseline Follow-Up p Value

HR (beats/min) 88 + 40 89+ 18 NS 86 + 22+ 90 + 16+ NS 89 + 46 88 + 19 NS
SBP (mm Hg) 109 + 18 109 + 18 NS Wl 110+264 NS 10845  109+15 NS
VP (mm Hg) 14+7 9+6 <0000 (18+7t)  11+84 <0001 ((12+6 ) 8+6 <0.001 |
SPA (mm Hg) 55 + 15 46+7 <0001  oTTTE 49+15* <0000  BITI6  46+12 <0001
PCWP (mm Hg) 24+7 18+5 <0001 2BxTr 19 + 5* <0001 2:7 18+5 <0001

[C1 (1/min/m?) 19+06 25+06 <0001 20+ o.s§) 27+07] <0001 (18+04) 24+05  <0.001|

~—~
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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
I/min/m? and CVP = 8 mm Hg. GFR = glomerular filtration rate; PAC = pulmo-

nary artery catheter; other abbreviations as in Figure 1.
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Resistencia a Diuréticos

’T

Persistencia de congestion a pesar de tfratamiento diurético
( 160-250 mg/dia furosemida) y restriccion hidrosalina
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https://www.ncbi.nlm.nih.gov/pubmed/30600580
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FIGURE 6 Diuretic Therapy in Different Clinical Trajectories
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cPROTOCOLO DE SUERO SALINO HIPERTONICO:

*Furosemida: 250-500 mgr/12h/iv en 30 minutos

*BoiK aspartico: 2 comprimidos cada 8 horas

*Restriccion hidrica de 1.000 cc diarios

*Funcion renal e ionograma diario

*150 cc SSH/12h/iv en 30 min. Concentracién de Na* en la infusiéon seguln natremia

Concentracion

. ., Forma de preparacion
de la infusion prep

Niveles de Na* en sangre

Suero salino
hiperténico
al 4,6%

Suero salino
hiperténico
al 3,5%

Suero salino
hiperténico
al 2,4%

Suero salino

hiperténico
al ,4%
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<125 mEqg/L

126-135 mEqg/L

136-145 mEq/L

>145 mEq/L

Diluir 19 ampollas de CINa 20% en 1.000 ml
de suero salino 0,9% y administrar 150 ml
de la dilucién en 30 minutos/12 horas

Diluir 14 ampollas de CINa 20% en 1.000 ml
de suero salino 0,9% y administrar 150 ml
de la dilucién en 30 minutos/12 horas

Diluir 8 ampollas de CINa 20% en 1.000 ml
de suero salino 0,9% y administrar 150 ml
de la dilucién en 30 minutos/12 horas

Diluir 3 ampollas de CINa 20% en 1.000 ml
de suero salino 0,9% y administrar 150 ml
de la dilucién en 30 minutos/12 horas




The
European Journal
¢ 8] of
ik Heart Failure
ELSEVIE European Journal of Heart Failure 2 (2000) 305-313

www.elsevier.com/locate/heafai

Effects of high-dose furosemide and small-volume
hypertonic saline solution infusion in comparison with a
high dose of furosemide as a bolus, in refractory congestive

heart failure

Salvatore Paterna®, Pietro Di Pasquale”®, Gaspare Parrinello®,
Piera Amato’, Antonella Cardinale®, Giuseppe Follone®,
Alfonso Giubilato®, Giuseppe Licata®

*Department of Internal Medicine, University of Palermo, Palermo, Italy
® Division of Cardiology, ‘Paolo Borsellino’, G. F. Ingrassia Hospital, Palermo, Italy

Eur | Heart Fail. 2000; 2 :305-13
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Effects of high-dose furosemide and small-volume
hypertonic saline solution infusion in comparison with a

high dose of furosemide as a bolus, in refractory congestive
heart failure

Suero Salino Hipertdnico
150 ml/12 horas en 30 minutos

-+

Dosis de furosemida entre 250-500
mg/12 horas en 30 minutos.

Administracién de CIK ( 20-40 mEg/dia)

Eur | Heart Fail. 2000; 2 :305-13

Concentracion  Niveles de Na en Forma de preparacion

de la infusion sangre

Suero salino <125 mEg/L Diluir 19 ampollas de CINa 20% en 1000 ml
hipertonico al de CINa 0,9% y administrar al paciente 150 ml
4.6% en 30x/12h.

Suero salino 126-135mEg/L  Diluir 14 ampollas de CINa 20% en 1000 ml
hipertdnico al de CINa 0,9% y administrar al paciente 150 ml
3.5% en 30x/12h.

Suero salino > 135 mEg/L Diluir 8 ampollas de CINa 20% en 1000 ml de
hipertdnico al CINa 0,9% y administrar al paciente 150 ml
2.4% en 30x/12h.

Suero salino >145 mEq/L Diluir 3 ampollas de CINa 20% en 1000 ml de
hipertdnico al CINa 0.9% y administrar al paciente 150 ml
1.4% en 30x/12
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Short-Term Effects of Hypertonic Saline Solution in Acute
Heart Failure and Long-Term Effects of a Moderate
Sodium Restriction in Patients With Compensated Heart
Failure With New York Heart Association Class Il (Class C)
(SMAC-HF Study)

Salvatore Paterna, MD, Sergio Fasullo, MD, Gaspare Parrinello, MD, Sergio Cannizzaro, MD,

Charact. Furosemide+HSS Furosemide
n=953 n=974 .
N= 1297, IC sin respuesta a tto (250 mg
Age 74.7411 73.4+13 furosemida) y tto 6ptimo
Creatinine 1.65+0.05 1.61+0.05 FG <60, FEV <40%, diuresis < 800 cc/24 h
eGFR ml/min 52.2+2.2 §2.112.3 Randomizado simple ciego
Captopril 953 (100%) 974 (100%) Furo+HSS (dieta 120 mmol Na )
Carvedilol 659 (69.1%) 679 (69.7%) VS
Furo (dieta 80 mmol Na)
Furosemide 125 363 (38%) 670 (69.7%)
mg/12h o . . .
9 Objetivo primario: muerte o primer
Furosemide 50 590(61.9%) 620(62.9%) e (300 [
mg/12 h g P
Espironolactona 811(85%) 825(84.7%)
25mg

Hospital |
General | Am | Med Sci 2011;342(1):27-37
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Estancia media mas corta

: ) Menos efectos adversos
Mejor clase funcional

TABLE 3. Clinical results at discharge in both groups

Furosemide  Furosemide

with HSS without HSS P
Side effects (tinnitus) 0 71 (7.2%) <0.0001
NYHA class II 736 (77.2%) 813 (83.4%) <0.29
NYHA class | 217(22.8%) 161 (16.5%) <0.006
Hospitalization time 39t S = 1 <0.0001

(days)

Ejection fraction (") YRR 64T 6 <0.0001
BNP (pg/mL) 355 £ 105 385 £ 115 <0.0001
Creatinine clearance 554 +33 48.7 + 2.1 <0.0001

NYHA, New York Heart Association; BNP, brain natriuretic pep-
tide; HSS, hypertonic saline solution.

Mejoria filtrado
glomerular
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Kaplan Meier curves for cumulative endpoint (mortality + hospital readmission)
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Kaplan Meier curves for primary ondpoint'(mortallty) I
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é 0.6 Low sodium intake (Na+ = 80 mmol)
:
o TABLE 4. Results of the long-term study: Readmissions and
@ 0,47 mortality (mean follow-up 57 = 15 months)
> Log Rank p<0.001] y )
3 120 80 mmol
2 mmol Na/d Na/d
® Patient no. 881 890
Readmissions 163 (18.5%) 305 (34.2%) <0.0001
Mortality 114 (12.9% 212 (23.8%) <0.0001
Sudden death 31 (3.5%) 46 (5.1%) <0.6
0.0 Irreversible HF 69 (7.8%) 149 (16.7%) <0.0001
T . T I Other causes 14 (1.5%) 17(1.9%) <0.76
0,00 10,00 20,00 30,00
months
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Intravenous Salt Supplementation With Low-Dose Furosemide I
for Treatment of Acute Decompensated Heart Failure

Salt infusion group (n=22)
1.7% NaCl  (500mL) - Mejoria disnea
Furosemide (40mg) % Mayor diuresis
- Mejor filtrado
lomerular
Enrollment 0bh gontinuous intravenous infusion 24 h g 2
ezn oml)ze (20mL/h) — | = Menores niveles
n=44 .
Infusion start de p.épuqos
natriuréticos y
b% glucose) (500mL) cistatina C.
Furosemide (40mg)
Glucose infusion group (n=22)
Assessment [Assessment] Assessment
at baseline Physical examinations and symptoms at'24 h'aft.er
Urinalysis (24-h urine collection) infusion

Multiple biomarkers, chest radiograph and echocardiography

J Cardiac Fail 2014;20:295-301
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R. De Vecchis' - C. Esposito? - C. Ariano’ - S. Cantatrione’
' Cardiology Unit, Presidio Sanitario Intermedio “Elena d'Aosta’; Naples
2|nstitute of Hygiene and Preventive Medicine, Second University of Naples, Naples

Hypertonic saline plus i.v.
furosemide improve renal safety
profile and clinical outcomes in
acute decompensated heart failure

A meta-analysis of the literature

Studies Deaths from all Deaths from all Relative risk Weight %
causes among pts causes (95% Cl)
treated with HSS ~ among controls
plus i.v. fur (total of controls)
(total of pts treated '
(2000) —1—— 6 (30) 11 (30) 0.55(0.23,1.28) 7.98%
Licata® - .
(éf)ao;, - 24 (53) 47(54)  0.52(0.38,0.71) 34.88% Menor estancia media
Paterna?2 . - (
2005 = 0(48 3 (46 0.14(0.01,2.58) 0.75% . . .z
2007 Menor rehospitalizacion
Paterna24
(2011) 1 114 (881) 212(890) 0.54 (0.44,0.67) 49.28%
- Mayor pérdida de peso
(2013) = 10 (20) 4012  15(06,374)  7.12%
el <> 154(1,032) 277(1,032) 0.57(0.44,0.74) 100% Menor deterioro FG 8|0merU|ar
Favors HSS plus i.v. furosemide Favors i.v. furosemide alone

0.(I)5 0."| O.'Z 0:4 0i8 1 .'6 3‘.2
Relative risk
Hospital . .
Gorlral Herz. 2015 May;40(3):423-35
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;Qué hacemos con la sal?

Recomendaciones
@ AHA esc @
<1,5gr/dia-AyB < 2 gr/dia

< 3gr/dia-CyD

Cloruro Sédico — NaCl (40% /
60%)

1 gr sal = 400 mg Na + 600 mg Cl1
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;Qué hacemos con la sal?

Impact of Dietary Sodium Restriction on
Heart Failure Outcomes

FIGURE 2 Impact of Sodium Restriction on Heart Failure Outcomes in the Propensity-Matched Cohort

Death or HF Hospitalization Cardiac Death HF Hospitalization
06 064 06
o Restricted group 6l Restricted group P Restricted group
HR, 1.85; I, 1.21-2.84; P = 0.004 42.3% HR, 1.62; Cl, 0.70-3.73; P = 0.257 HR, 1.82; €I, 1.11-2.96; P = 0.015
Adj HR, 1.72; Cl, 1.12-2.65;P = 0.014 Adj HR, 1.54; Cl, 0.66-3.58;P =0.319 Adj HR, 1.68; Cl, 1.02-2.75; P = 0.040
0.4 044 0.4

32.3%

0.2

Cumulative Event Rate
o
w

0.2+
10.8%
0.1 0.1 o1
6.9%
0.0 0.0 0.0
T U T T T T T T T T T T
0 12 24 k) 0 12 24 6 0 12 24 36
Months Months Months
No. at risk
Restricted 130 100 84 39 130 123 111 60 130 100 Ba 39
Unrestricted 130 110 101 63 130 123 116 78 130 110 101 63
-1 Sodium Restricted (< 2,500 mg/day) - Sodium Unrestricted (2 2,500 mg/day)

Adj HR = adjusted hazard ratios for covariates with >10% absolute standardized difference between the propensity-matched groups; Cl = confidence interval;
HF = heart failure; HR = hazard ratio.

J Am Coll Cardiol HF 2016:;4:24-35
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Diuretic treatment in high-risk acute decompensation of advanced
chronic heart failure—bolus intermittent vs. continuous infusion
of furosemide: a randomized controlled trial

Simone Frea' - Stefano Pidello’ - Alessandra Volpe' - Federico Giovanni Canavosio' - Alessandro Galluzzo' -
Virginia Bovolo' - Antonio Camarda’ - Pier Giorgio Golzio' - Fabrizio D’Ascenzo’ - Serena Bergerone' -

Mauro Rinaldi’ - Fiorenzo Gaita’

Em Bolus arm

mEm Infusion arm

Fig.2 Outcomes after 72 h according to treatment arm. *p <0.05
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Table 4 Endpoints

Bolus intermittent (N=40) Continuous infusion (N=40)  p value OR (95% CI)*
Primary endpoint at 72 h
Freedom from congestion—N (%) 10 (25) 19 (48) 0.04 2.71 (1.05-7.00)
Secondary endpoints at 72 h
Total urinary output (ml) 8612 +2984 10,020 + 3032 0.04 1.2 (1.03-1.4)**
Treatment failure—N (%) 15 (38) 6 (15) 0.02 0.29 (0.10; 0.87)
Increase in diuretic dose—N (%) 15 (38) 6(15) 0.02 0.29 (0.10; 0.87)
Ultrafiltration—N (%) 1(3) 1(3) >0.99 1
Worsening renal function—N (%) 7 (18) 7 (18) >0.99 1
Worsening or persistent heart 12 (30) 8 (20) 0.44 0.59 (0.18; 1.83)
failure—N (%)
Diuretic response (A weight —0.6+0.6 —-1.0+0.7 <0.01 0.41 (0.17-0.87)
kg/40 mg furosemide)
ANT-proBNP (pg/ml) —307 (IQR —2830 to 3749) —738 (IQR —5564 to 1739) 0.42 1.00 (0.98-1.02)

Bold stands for significant (p < 0.05)

*OR: infusion/bolus
*#*OR per 1000 ml increase

Clinical Research in Cardiology https://doi.org/10.1007/s00392-019-01521-y
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Alternativas — Terapia Secuencial

JAMA Cardiology | Original Investigation

Efficacy and Safety of Spironolactone in Acute Heart Failure
The ATHENA-HF Randomized Clinical Trial

Safety and Efficacy of the Combination of Loop With Thiazide-type Diuretics in Patients With Decompensated
Heart Failure (CLOROTIC)

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov Identifier:

Verified May 2015 by Spanish Society of Internal Medicine NCT01647932

First received: June 28, 2012
www.clorotic.org Last updated: May 18, 2015
Last verified: May 2015
i There were no significant differences

002 noted in the postdischarge outcomes
’—‘_li among patients randomized to
receive the usual care alone vs the
group who received high-dose
spironolactone. Receiving high-dose

No. at risk H
Usual care 178 176 171 166 165 164 163 159 159 158 156 155 153 152 147 137  Spironolactone vsusual care had a
High-dose spironolactone 182 175 173 171 171 167 164 163 163 161 159 156 156 155 153 141  hazard ratio of 1.22 (95%Cl,

0.68-219; P = .50).

o
o
b

Emer

Death, He

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Postrandomization, d

; JAMA Cardiol. 2017,2(9):950-958
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Alternativas — Terapia Secuencial

N= 360 con IC agudizada y FG entre 15-60
JAMA pomsass ..., ml/min

Low Dose Dopamine or Low Dose Nesiritide in
Acute Heart Failure with Renal Dysfunction: The
ROSE Acute Heart Failure Randomized Trial

Horng H. Chen, MBBCh1, Kevin J. Anstrom, PhD2, Michael M. Givertz, MD3, Lynne W.

Doble ciego, multicéntrico, Randomizado :
Dopamina 2ug /kg/min vs Neseritide 0.005

ug /kg/min vs Placebo ( 80 mg si naive,
x2.5 furosemida)

JAMA. 2013 18;310:2533-43 Objetivo principal:

Descongestion: volumen de orinaen 72 h
Funcion renal: cambio en cistatina alas 72 h

Table 2. Coprimary End Points: Effect of Low-Dose Dopamine vs Placebo or Low-Dose Nesiritide vs Placebo on Cumulative Urine Volume During 72
Hours and Change in Cystatin C Level From Baseline to 72 Hours

Mean (95% Cl)
Placebo Drug Treatment Difference P Value
Dopamine strategy Placebo (n = 119) Dopamine (n = 122)

Cumulative urine volume from randomization to 72 h, mL 8296 (7762 to 8830) 8524 (7917 to 9131) 229 (=714 t0 1171) .59

Change in cystatin C level from randomization to 72 h, mg/L 0.11 (0.06 to 0.16) 0.12 (0.06 to 0.18) 0.01 (-0.08 to 0.10) 12
Nesiritide strategy Placebo (n = 119) Nesiritide (n = 119)

Cumulative urine volume from randomization to 72 h, mL 8296 (7762 to 8830) 8574 (8014 to 9134) 279 (-618 to 1176) 49

Change in cystatin C level from randomization to 72 h, mg/L 0.11 (0.06 to 0.16) 0.07 (0.01t0 0.13) =0.04 (-0.13 to 0.05) .36
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Alternativas — Terapia Secuencial

Cardiovascular Mortality or Heart Failure Hospitalization

Proportion Without Event
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Alternativas

European Journal of Heart Failure (2012) 14, 540-548
TUROPEAN doi:10.1093/eurjhf/hfs013
JOCHTY OF
CARDIOLOGY*

Continuous ambulatory peritoneal dialysis as a
therapeutic alternative in patients with advanced
congestive heart failure

Julio Nufiez'*f, Miguel Gonzailez2f, Gema Mifiana?, Rafael Garcia-Ramén?,

14 w=

N= 25 con IC clase IlI-IV NYHA +22 ingresos g w0 i
o
IC en 6 meses + congestion a pesar de tto 5 “ T | H § d ot
diurético + insuf renal <60 ml/min en 12 ) ‘ M ... S I , 1
. c D
meses previos 50 1 £ ol
45 .[, S i\‘
Prospectivo-descriptivo F 40 - - § 4
ga‘s e ::m g >§3’m ;mm
Didlisis peritoneal 2-3 veces/dia | 5
&
o o 25 1 . 2 (Rl : .
Objetivo principal: Beseline T 12jork___ Ssjonh 6o zjmonn
. . . Pre-CAPD Post-CAPD Pre-CAPD Post-CAPD
Comparar calidad de vida, capacidad e = - o it - v o
Median (QR)$ 70.9(422-2067) 32 (22.1-49.6) 281 (18.2-75.6) Median (IQR)Y 32 (11-52) 16 (11-45) 0(0-5) 0(0-6)

funcional, riesgo de muerte/hospitalizacion . l
Dias de hospitalizacion 6 meses F ‘ B ’ ‘ l

Baseline w Baseline 6-week 2:7“! Baseline 6-week 24-week

Pre-CAPD Post-CAPD Pre-CAPD Post-CAPD Pre-CAPD Post-CAPD
Number Number Number
ofpatients 25 F-} k23 ofpatients 25 % k3 of patients ¥ 2
Median (QR)t 91 (61-140) 69 (51.94) 765 (49-1015) Median (QR)T 19(15-27) 19(14-27) 18(1329) Median (QR)} 33 (2142) 27 (2248) 283 (21551)
Hospital European Journal of Heart Failure (2012) 14, 540-548
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Conclusiones

¥ La congestion venosa tiene un papel relevante en la insuficiencia renal
asociada a IC

¥ El tratamiento con Salino Hipertonico + Furosemida puede ser una
alternativa eficaz a la resistencia a diuréticos

¥ El manejo de el sodio en la dieta tiene un papel relevante en el pronostico
de la IC.

¥ Perfusion mejor que bolos

¥ Terapia alternativa secuencial (tiazidas?, dialisis peritoneal,
ultrafiltracion) §o

\
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