g -
%‘ :/.»‘V‘) \
% SI‘A / PALAIS )
7 DES CONGRES
DE PARIS

\\\

"Q\) J

i CONGRES

Les Diuretiques en
Réeanimation: PRO

Dr Raphaél CINOTTI
Congrés SFAR Jeudi 23 Septembre

WWW.SFAR-LECONGRES.COM



Conflits 1l




PALAIS

SFAR 5 dy )% b |
. " / /’1;, gqowqw QOQI BESPEggGREs
ONGRES

Indications

Insuffisance cardiaque aigué et chronique

CEdéme pulmonaire cardiogénique

Hypertension artérielle

Insuffisance rénale aigué et chronique

Divers: hyperkaliémie, hypercalcémie
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Autres contextes?

Cardiologie - HTA

Treatment strategies and choice of drugs

Recommendations

Diuretics (thiazides,
chlorthalidone and
indapamide), beta-blpckers,
~ACE
inhibitors, and angiotensin
receptor blockers are all
suitable and recommended
for the initiation and
maintenance of
antihypertensive treatment,
either as monotherapy or in
some combinations with
each other.

‘ Class? ‘ Level® ‘ Ref. €

Beta-blockers

284, 332 Other

Antihypertensives

ACE = angiotensin-converting enzyme.

‘ Thiazide diuretics

Angiotensin-receptor
blockers

Calcium
antagonists

ACE inhibitors

ESH/ESC Eur Heart Journal 2013
WIWIW.SFAR - LECONGRES.COM
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Cardiologie — Insuffisance Cardiaque Aigue et chronique

The effects of diuretics on mortality and morbidity have not
been studied in patients with HF, unlike ACE inhibitors, beta-
blockers, and MRAs (and other treatments). However, diuretics
relieve dyspnoea and oedema and are recommended for this
reason in patients with signs and symptoms of congestion, irre-
spective of EF.

Table 16 Doses of diuretics commonly used to treat
heart failure (with and without a preserved ejection

fraction, chronic and acute)

Diuretics

Initial dose (mg)

Usual daily dose (mg)

Loop diuretics®

Furosemide 2040 40-240
Bumetanide 0.5-1.0 |-5
Torasemide 5-10 10-20
Thiazides®
Bendroflumethiazide 25 2.5-10
Hydrochlorothiazide 25 12.5-100
Metolazone 25 2.5-10
Indapamide* 25 255
Potassium-sparing diuretics ¢
+ACEi/ | -ACEi/ |+ACEi/ |-ACEi/
ARB ARB ARB ARB
zg:;‘r”e‘:('f:?“e’ 125-25 |50 50 100-200
Amiloride 25 5 5-10 10-20
Triamterene 25 50 100 200

ESC Eur Heart Journal 2012
WWW.SFAR-LECONGRES.COM
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Cardiologie — Insuffisance Cardiaque Aigue et chronique

Table 16 Doses of diuretics commonly used to treat Recommendations for the treatment of hypertension in patients with symptomatic HF (NYHA functional class 11-1V)
heart failure (with and without a preserved ejection . .
and LYV systolic dysfunction

fraction, chronic and acute)

Diuretics Initial dose (mg) Usual daily dose (mg)
Loop diuretics Recommendations ‘ Class* ‘ Level® ‘ Ref€
Furosemide 2040 40-240
Bumetanide 05-1.0 1-5 Step 1
Torasemide 510 10-20
Thiazides” One or more of an ACE inhibitor (or ARB), beta-blocker; and MRA is recommended as first-, second-, and third-line
Bendroflumethiazide | 2.5 25-10 therapy, respectively, because of their associated benefits (reducing the risk of HF hospitalization and reducing the risk | 87, 108-111
Hydrochlorothiazide 25 12.5-100
Metolazone 25 25-10 Of Prematu @ death)'

Indapamide® 25 25-5
Potassium-sparing diuretics ¢ Step 2

-ACEi/ ~ACEi/ -ACEi/ ~ACEi/ P e . . + . . P e . . . " = N

e B Y IES A thiazide diuretic (or if the patient is treated with a thiazide diuretic, switching to a loop diuretic) is recommended
Spironolactone/ 1255 |50 % 100200 when hypertension persists despite treatment with a combination of as many as possible of an ACE inhibitor (or ARB), | -
eplerenone beta-block 4 MRA.
Amiloride 25 5 510 10-20 eta-blocker; an "
Triamterene 25 50 100 200 Step k]

Amlodipine is recommended when hypertension persists despite treatment with a combination of as many as possible | - 188. 189

The effects of diuretics on mortality and morbidity have not of an ACE inhibitor (or ARB), beta-blocker; MRA, and diuretic. !

been studied in patients with HF, unlike ACE inhibitors, beta-

el e, el (RS (ere] Gidier iretimeniad), (Risavey Gl Hydralazine is recommended when hypertension persists despite treatment with a combination of as many as possible

relieve dyspnoea and oedema and are recommended for this C o . . | A 114-116

A o= - of an ACE inhibitor (or ARB), beta-blocker, MRA, and diuretic.

reason in patients with signs and symptoms of congestion, irre-

spective of EF. — - . , - ) ,,

P Felodipine should be considered when hypertension persists despite treatment with a combination of as many as lla . 204
possible of an ACE inhibitor (or ARB), beta-blocker, MRA, and diuretic.
Moxonidine is NOT recommended because of safety concerns (increased mortality). B 203
Alpha-adrenoceptor antagonists are NOT recommended because of safety concerns (neurohumorsal activation, fluid - 202, 206,
retention, worsening HF). 207

ESC Eur Heart Journal 2012
WWW.SFAR-LECONGRES.COM



e @ (% Sl 03] e Autres contextes*
©

The effects of diuretics on mortality and morbidity have not
Chad e been studied in patients with HF, unlike ACE inhibitors, beta-

blockers, and MRAs (and other treatments). However, diuretics
e relieve dyspnoea and oedema and are recommended for this
reason in patients with signs and symptoms of congestion, irre-
spective of EF.

ESC Eur Heart Journal 2012
WWW.SFAR-LECONGRES.COM
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Néephrologie — IRC et IRA

Medication Choices

8.1.4-1.

8.1.6-1.

Simultaneous use of an ACE inhibitor, ARB, and/or
renin inhibitor is potentially harmful and is not recom-
mended to treat adults with hypertension. (COR /I
Harm, LOE A)

For initiation of antihypertensive drug therapy, first-
line agents include thiazide diuretics, CCBs, and
ACE inhibitors or ARBs. (COR I, LOE ASR)

Diuretics
Recommendations
1. We recommend against loop diuretics given solely for
the prevention of acute kidney injury (Grade 1B).
2. We suggest using diuretics to control or avoid fluid

overload in patients that are diuretic-responsive
(Grade 2D).

Kramer AJKD 2017

Joannidis ICh 2017
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Comment utilisez-vous les diurétiques?

Sevrage VM

Surcharge hydro-sodée

Insuffisance rénale oligurique

Hyperkaliemie
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Table 2. Furosemide Dose, Fluid Intake, Fluid ¢

Liberal

74.27+7.48 (133)
72.46:6.65 (146)
65.28:6.49 (140)
80.74+10.23 (129)
73.06:8.41 (119)
58.20+6.68 (106)
51032431 (87)

N o v A woN e

Day Furosemide

Conservative

mg/24 hr (no. of patients)

148.94:8.52 (312)
157.35:8.91 (304)

166.90+10.01 (269)
154.25:10.61 (228)
164.7112.06 (197)
158.87:13.45 (165)
127.86:11.61 (137)

‘Table 3. Main Outcome Variables.

Outcome
Death at 60 days (%) 255
146:05

tiatorfree days
from day 1to day 287

1CU-free daysi

Days1t07

Days 11028

09:01
13.4:04

Supplemental Figure 1.Cumulative Fiuid Balence

cal

Strategy P Value
284 030

121:05 <0001

06:01 <0001

12:04 <0001

[

G

=== Ventilation m ni
geplimme 909 oe paris
. MAP =60 mm Hg without vasopressors
Measured intravascular pressure (mm Hg) MAP (except dopamine =5 pg/kg/min)
<60 mm Hg
Cvp PAOPG oraneed for | Average urinary output <0.5 ml/kg/hr | Average urinary output =0.5 ml/kg/hr
any vasopressor
(e iopar.mr.le Ineffective Effective Ineffective Effective
= Mg/_dg/mm), Circulation Circulation Circulation Circulation
consider cor- . o o o
Coneatve| e |t bl | cbecaes | St | ot | coducnde | crdacnde
trat trat trat trat ) - ) -
strategy strategy strategy strategy of shock first or cold, mottled or absence of or cold, mottled or absence of
skin with capillary- | criteria for ineffec- | skin with capillary- | criteria for ineffec-
refilling time >2 sec| tive circulation |refilling time >2 sec| tive circulation
1 Vasopressorf |3 KVO IV =S 11 KVO IV 15 KVO'TV
Rl L Fluid bolusF Dobutamine? Dobutamine® FurosemideB134
FurosemideB124 FurosemideB1.3:4
>13 >18 >18 >24
4 KVO IV 8 KVO IV 12 KVO IV TO RVO 1V
Range 2 Dobutamine® Furosemide®124 | Dobutamine? FurosemideB134
9-13 15-18 13-18 19-24
R 3 2 Fluid bolus® 5 Flyid bolusC 9 Fluid bolus€ 13 Fluid bolus€ 17 Liberal
ange Vasopressorf KVO IV
18 Conservative
4-8 10-14 8-12 14-18 e
6 Fluid bolus® |10 Fluid bolus® |14 Fluid bolus¢ |19 Liberal
Range 4 fluid bolus
20 Conservative
<4 <10 <8 <14 KVO IV

WIWIW.SFAR-LECONGRES.COM
ARDS network NEJM 2006
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Table 2. Furosemide Dose, Fluid Intake, Fluid ¢

Day Furosemide

Liberal Conservative

mg/24 hr (no. of patients)
74.27+7.48 (133) [148.94x8.52 (312
72.46+6.65 (146) | 157.35+8.91 (304
65.28+6.49 (140) | 166.90+10.01 (269)
80.74+10.23 (129)| 154.25:10.61 (228)
73.06+8.41 (119) | 164.71+12.06 (197)
58.20+6.68 (106) | 158.87:13.45 (165)
51.03+4.31 (87) | 127.86+11.61 (137)
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Table 2. Furosemide Dose, Fluid Intake, Fluid ¢

Day Furosemide
Liberal Consenvative
mg/24 hr (no. of patients)
74274748 (133)  148.94:852 (312)
72.46:6.65 (146)  157.35:8.91 (304)
65.28:6.49 (140)  166.90+10,01 (269)
80741023 (129) 154.25+1061 (228)
73.0648.41(119)  164.71+12.06 (197)
58.20:6.68 (106)  158.87+13.45 (165)
5103:431(87)  127.86+1L61 (137)

Table 3. Main Outcome Variables.*

Conservative Liberal
Outcome Strategy Strategy
Death at 60 days (%) 255 284
Ventilator-free days 14.6:0.5 12.1:0.5

from day 1 to day 28§

ICU-free days
Days1to7 0.9:0.1 0.6:0.1
Days 1to0 28 13.4+0.4 11.2:0.4

Proportion of Patents

o To ) ) o % &
Days

Figure 3. Probability of Survival to Hospital Discharge and of Breathing
T Lt ” ;

P Value
0.30
<0.001

<0.001
<0.001

dw 9% aw J0
Seytembie 909
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Supplemental Figure 1.Cumulative Fluid Balance

mL
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Ventilation meécani

Day

CFB ©&—6— ALVEOLI
B[ Conservative

& = =2 ARMA 6 ML
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Table 3. Main Outcome Variables.*

Outcome
Death at 60 days (%)

Ventilator-free days
from day 1 to day 287

ICU-free days
Days 1to 7
Days 1 to 28

Conservative
Strategy

25.5
14.6+0.5

0.9+0.1
13.4+0.4

Liberal
Strategy

28.4
12.1+0.5

0.6+0.1
11.2+0.4

P Value
0.30
<0.001

<0.001
<0.001

WIWIW.SFAR-LECONGRES.COM
ARDS network NEJM 2006
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Table 2. Furosemide Dose, Fluid Intake, Fluid ¢

Day [
Liberal

mg/24br (no.

1 7427748 (133) 14894852 (312)
2 72465665 (146) 157.35:891 (304)
36528649 (140) 166.90:1001 (269)
4 807441023 (129) 15425:1061 (228)
S 73.064841(119) 164.71:12.06 (197)
6 58208668 (105 1588751345 (165)
7 5103:431(87) 127861161 (137)

Table 3. Main Outcome Variables.*
Conservative

Outcome Strategy

Death at 60 days (%) 255

Ventilator-free days 14.6:0.5
from day 1 to day 28§

ICU-free days

Days1to7 0.9:0.1

Days 1t0 28 13.4:0.4

Supplemental Figure 1.Cumulative Fiuid Balence

Liberal
Strategy

284
12.1+0.5

0.6:0.1
11.2:0.4

P Value
0.30
<0.001

<0.001
<0.001

dw 9% aw J0
Seytembie 909
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Ventilation mécanique

1.0
. Alive, liberal strategy
0.9+ =
084 T Alive, conservative strategy
Breathing B ————
*3 L= without T -
(7] . - ———
B g assistance, - " Breathi o .
IS ———— e P reathing without assistance,
% 05| strategy S liberal strategy
c . / -
% / //
S 0.4 v
Q. / /
o a4
a 0.3 /7
i/
v
0.2+ ,/ /
I/
III//
014
/
0.0 T T T T | |
0 10 20 30 40 50 60
Days
Figure 3. Probability of Survival to Hospital Discharge and of Breathing
without Assistance during the First 60 Days after Randomization.

WIWIW.SFAR-LECONGRES.COM
ARDS network NEJM 2006
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Table 1. Characteristics of the Patients at Baseline

Study Group, Mean (SD)

Acetazolamide Placebo
Characteristic (n =187) (n =193)
Age,y 69 (10) 69 (11)
Men, No. (%) 131 (70) 141 (73.1)
SAPS Il score? 49.4 (13.9) 50 (15.1)
SOFA scoreP 7.2 (3.1) 7.1 (3.2)
BMI 27.2 (8.0) 26.7 (9.1)

WWIW.SFAR -LECONGRES.COM
Faisy JAMA 2016
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Table 1. Characteristics of the Patients at Baseline

Study Group, Mean (SD)
Acetazolamide Placebo

Characteristic (n=187) (n=193)
Age,y 69 (10) 69 (11)
Men, No. (%) 131 (70) 141 (73.1)
SAPS Il score® 49.4 (13.9) 50 (15.1)
SOFA score® 7.2 (3.1) 7.1(3.2)
BMI 27.2 (8.0) 26.7 (9.1)

No.atisk

Cumulative Ventilated, %

HR, 114 (95% €1, 091-1.42); Log-rank P= 24

0 48 95 144 192 240 288 336 384 432 430 528 576 620 672

Total Length o Invasive Mechanical Ventilation, h

Acetazolamide 187 168 119 8 60 44 28 19 14 13 11 7 7 6 5

Placebo

193178 137 108 73 51 39 33 20 16 13 9 8 5 4

Sertambie )09

PALAIS
DES CONGRES
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Ventilation mécanique

Table 2. Clinical Outcomes and Serious Adverse Events®

Variable

Group, Median (Interquartile Range)

Acetazolamide
(n =187)

Placebo
(n=193)

Between-Group Difference

(95% ClI)

P Value

Primary Outcome

Duration of invasive ventilation, h

136.5 (68.7 to 234.7)

163 (86.2 to 242.9)

-16.0 (-36.5 to0 4.0)

.17

Secondary Outcomes®

Daily

Serum bicarbonate change, mEq/L

Paco, change, mm Hg
pH change

Pao,:Fio,-ratio change, mm Hg

Respiratory rate change, cycle/min

Tidal volume change, mL
Volume-minute change, L/min
Weaning duration, h
Spontaneous breathing trials, d
Tracheotomy, median (range), d
Endotracheal intubation, No. (%)

Use of noninvasive ventilation after
extubation, No. (%)

Successful weaning, No. (%)

-0.3(-1.0t0 0.4)

-0.5(-2.0t0 0.8)
0 (-0.01 to 0.02)
7.8 (-1.5 to0 20.5)
0.1 (-0.8to 1.0)
4.1 (-7.1t028.0)
0.2 (-0.2t00.8)

18.7 (3.0 to 46.5)
1(1to2)
0 (0to 21)

187 (100)
62 (33.1)

118 (74.7)

0.3 (-0.2to0 1.3)

-0.2(-14to01)
0.01 (0 to 0.02)
3.5(-5.2t0 13.9)
0.3(-0.3to 1.4)
3.8(-8.6t0 19.4)
0.2 (-0.1 to -0.6)

22.0 (3.0 to 44.3)
1(1to2)
0(0to9)

192 (99.5)
72 (37.3)

127 (78.4)

-0.8 (-1.2 to -0.5)
-0.3 (-0.8t00.2)

-0.01 (-0.01 to -0.0)

4.6 (0.6 to 8.6)
-0.3 (0.7 t0 0.0)

1.3(-4.2t0 7.5)

0.0 (-0.2t00.2)
-0.9 (-4.3t01.3)

0(0to0)

0(0to0)

0.05 (-0.05 to 1.5)
-4.2 (-13.8 t0 5.5)

-3.7 (-13.1 t0 5.6)

<.001

.008
.009
.10
72
.72
.36
42
.67
.99
.39

.43

WWW.SFAR-LECONGRES.COM
Faisy JAMA 2016
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Table 1. Characteristics of the Patients at Baseline

Study Group, Mean (SD)

Acetazolamide Placebo

Characteristic (n=187) (n=193)
Age, y 69 (10) 69 (11)
Men, No. (%) 131 (70) 141 (73.1)
SAPS Il score® 49.4 (13.9) 50(15.1)
SOFA score” 7.2 (3.1) 7.1(3.2)
BMI 27.2 (8.0) 26.7 (9.1)
‘Table 2. Clinical Outcomes and Serious Adverse Events®
E
Acetazoamice Placebo Between-Group iference
Variable (n=187) (n=193) (95%C1) P Value
Pimary Outcome
Duration of invasive ventilation, h 136.5 (68.7 to 234.7) 163 (86.2 to 242.9) -16.0 (-36.5 to 4.0) 17
Secondary Outcomes®
Daly
Serum bicrbonate chnge, mEa/L. 03 (10t04) 03021013 0812005 <ot
Paco change, mm g 05 (201008) 02(1400D 03(-081002) 2
PpH change 0(-0.01t0 0.02) 0.01 (0 t0 0.02) ~0.01 (-0.01 to -0.0) .008
Pao,:Fio,-ratio change, mm Hg 7.8(-151020.5) 35(-521t013.9) 4.6 (0.6 t0 8.6) 009
Respiratory rate change, cycle/min 0.1(-0.8to 1.0) 0.3(-03t01.4) -0.3(-0.7 to 0.0) 10
Tidal volume change, mL. 4.1(-7.1t028.0) 38(-8.6t019.4) 13(-42t07.5) 72
Volume-minute change, L/min 0.2(-0.2t00.8) 0.2 (-0.1t0 -0.6) 0.0(-021002) 72
Weaning duration, h 18.7 (3.0t0 46.5) 22.0(3.0t044.3) -0.9(-43t013) 36
Spontaneous breathing trials, d 1(1to2) 1(1to2) 0(0to0) 42
Tracheotomy, median (range), d 0(0to21) 0(0to9) 0(0to0) 67
Endotracheal intubation, No. (%) 187 (100) 192 (99.5) 0.05 (-0.05 to 1.5) 99
Use of noninvasive ventilation after 62(33.1) 72(37.3) -4.2(-13.8105.5) 39
‘extubation, No. (%)
Successful weaning, No. (%)° 118 (74.7) 127 (78.4) -3.7(-13.1t0 5.6) 43

PALAIS

s2==| Ventilation mécanique

Figure 2. Kaplan-Meier Curves for the Cumulative Probabilities of Being Weaned Off Invasive Ventilation

No. at risk

Cumulative Ventilated, %

100

¢
o
1

D
o
1

N
o
1

N
o
1

0

HR, 1.14 (95%Cl, 0.91-1.42); Log-rank P=.24

Placebo

Acetazolamide

0

48

96 144 192 240 288 336 384 432 480 528 576 624 672
Total Length of Invasive Mechanical Ventilation, h

Acetazolamide 187 168 119 89 60 44 28 19 14 13 11 7 7/ 6 5
193 174 137 108 73 51 39 33 20 16 13 9 8 5 4

Placebo

WWW.SFAR-LECONGRES.COM
Faisy JAMA 2016
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TABLE 1. BASELINE CHARACTERISTICS

Usual Care Group BNP-guided Group
(n=152) (n=152)
Age, yr 65 (52-74) 66 (55-76)
Sex, male 102 (67.1%) 93 (61.2%)
McCabe class
0 96 (63.2%) 93 (61.2%)
1 48 (31.6%) 42 (27.6%)
2 8 (5.3%) 17(M 2%)
] SAPS Il at ICU admission 44 (34-56) 43 (34-54)
= SOFA score at ICU admission 7 (4-9) 7 (4-9)
: Duration of invasive mechanical ventilation before inclusion, d
Median (IQR) 4.4 (2.7-1.8) 5.0 (3.0-9.1)
SR Mean (SD) 6.5(5.7) 7.5(7.6)
A e Diuretic treatment on the day before randomization 64 (42.1%) 64 (42.1%)

Mekontso- Dess%%ﬁ?ﬁw So17™"
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TABLE 1. BASELINE CHARACTERISTICS

T R
Age,yr 65 (52-74) 66 (55-76)
Sex, male 102 (67.1%) 93(61.2%)
M(ncah = 96 (63.2%) 93 (61.2%)
1 48 (31.6%) 42(27.6%)
2 8(5.3%) 17(11.2%)
‘SAPS l at ICU admission 44 (34-56) 43(34-54)
‘SOFA score at ICU admission 749 7(49)
Dnaa:::;:é;qﬂ;)awe ‘mechanical ventilation before inclusion, d :z:é ;;7 A ;28 :;g 0
A o ey bt i e e TABLE 2. FLUID MANAGEMENT DURING WEANING
Usual Care Group (n = 152) BNP-guided Group (n = 152) P Value
Patients with at least one daily BNP value = 200 pg/ml during weaning, n (%) 105 (69.1%) 100 (65.8%) 0.541
Patients treated at least once with furosemide during weaning, n (%) 108 (71.1%) 124 (81.6%) 0.031
Patients treated at least once with acetazolamide during weaning, n (%) 33 (21.7%) 65 (42.8%) <0.0001
—laticnis.tealed.at least once with any diuretic dudng.weaning..n0.6) 11.0.(72.42%) 127.(33.6%) 0.019
Cumulative furosemide dose during weaning, mg 0.003
Median (IQR) 70 (0-160) 118 (23-229)
Mean (SD) 180 (544) 180 (231)
Average daily furosemide dose during weaning, mg <0.0001
Median (IQR) 14 (0 to 40) 40 (9 to 78)
Mean (SD) 30 (50) 47 (41)

Group
_NUsual weaning
_IT1BNP-guided weaning

P=0.022 (Breslow test)

Patients successfully extubated (%)

Number at risk
Usual care 152 39 2 15 2 9
BNP-guided 152

Mekontso-Dessap AJRCCV 2012
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TABLE 1. BASELINE CHARACTERISTICS
e
Age, yr 65 (52-74) 66 (55-76)
;:,C:l\;le(m 102 (67.1%) 93 (61.2%)
0 96 (63.2%) 93 (61.2%)
: S 20
s Cmsin S S TABLE 3. MAIN OUTCOMES
Duration of invasive mechanical ventilation before inclusion, d
Median (IQR) 442778 50(309.1)
DireE ey e et ata PR Usual Care Group (n = 152) BNP-quided Group (n = 152) P Value
Time to first extubation, h
R Median (IQR) 47.7 (22.9-124.8) 39.8 (20.0-72.4) 0.019
Mean (SD) 92.8 (110.2) 70.6 (106.8)
Time to successful extubation, h
Median (IQR) 58.6 (23.3-139.8) 42.4 (20.8-107.5) 0.034
Mean (SD) 112.2 (147.1) 86.2 (127.9)
Time to successtul weaning from invasive and noninvasive ventilation, h
Median (IQR) 74.4 (31.7-160.5) 49.3 (21.9-140.6) 0.051
Mean (SD) 134.3 (187.6) 107.1 (141.0)
Ventilator-free days from randomization to Day 14, d
Median (IQR) 9.7 (2.3-12.9) 12.0 (6.5-13.1) 0.026
T Mean (SD) 8.2(5.2) 9.3 (4.9)

Group
04 _IUsual weaning
_I"1BNP-guided weaning
p=0.022 (Breslow test)
02+
00
T T T T T
o o 2 E) “© w0 &
— Days after randomization
Usual care 152 30 2 15 2 s 6
BNP-quided 182 2 2 16 kil 10 8

Mekon tso-Desgzg’%ﬁ'ﬁw So17™"
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TABLE 1. BASELINE CHARACTERISTICS \°
Usual Care Group BNP-guided Group ~ U,0
< 08
(n=152) (n=152)
°
Age, yr 65 (52-74) 66 (55-76) o
Sex, male 102 (67.1%) 93 (61.2%) et
McCabe class [+
0 96 (63.2%) 93(61.2%)
1 48 (31.6%) 42(27.6%) g
2 8(5.3%) 17(11.2%) -
SAPS Il at ICU admission 44 (34-56) 43(34-54) ><
SOFA score at ICU admission 7(49) 7(49) 016 —
Duration of invasive mechanical ventilation before inclusion, d w
Median (IQR) 44(27-78) 50(3.09.1) >§
Mean (SD) 65(5.7) 75(16) —
Diuretic treatment on the day before randomization 64(421%) 64 (42.1%) =1
s
] G
a roup
8 04 [TUsual weaning
o v . .
2 | |BNP-guided weaning
e o e R e g S p=0.022 (Breslow test)
Cumulative furosemide dose during weaning, mg. 0003 :
e el HE % 0.2
by S 50 o
0,0
Time o fist extubation, h I I I I I I I
r"'lfl‘ifi’fm.mmm 92.8(1102) 70.6 (106.8) 0 10 20 30 40 50 60
i
i Jtorrws pmews oo : Days after randomization
i e o > Doy 1414 g i Number at risk
e ) oresn o
Mean (D) 82(52) 93(49)

Usual care 152 39 22 15 12 9
BNP-guided 152 32 21 16 11 10

© o

) - Mekon tso-Des?%‘?Kﬁ@'%ﬁ%&o -
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Survival
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Surcharge et pronostic

Adjusted Survival Curves
Fluid Balance Quartiles 12 hours

Sepsis

B Adjusted Survival Curves
Fluid Balance Quartiles Day 4

i 1.0 A —— 1st quartile
— 1st quartile « 2nd quartile
' 2nd quartile 3rd quartile
3rd quartile w4 th quartile
= 4th quartile 0.9 -
©
=
= 0.8 A
—
>
)]
0.7 =
0.6
05 1 1 | 1 |
! ! ' ' ' 5 10 15 20 25
5 10 15 20 25
Baye Days
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TABLE 3. Baseline Patient and Injury Characteristics

Variable

Average (range) or %

Total patients
Age (yr)
Weight (kg)
Total body surface area (TBSA) burn
Total full-thickness burn
Inhalation injury
Time to admission postinjury (hr)
Admitted on ventilator
Apache II score
Initial base deficit
Burn mechanism (%)
Flame
Flash
Other
Gender (male) (%)

72
40.6 (18-86)
80.6 (49-124)
44.5 (20-90)
30.7 (1-90)
42%
3.4 (0-12)
57%
20.1 (6-36)
4.5 (=9 to 15)

76
11
13
71

Brulé

TABLE 7. Effect of Proportion of Fluid Above Volume

Predicted

Outcome

OR (95% CD)*

ARDS
0% —-25% above predicted
>25% above predicted
Pneumonia
0% —25% above predicted
>25% above predicted
Multiple organ failure
0% —25% above predicted
>25% above predicted
Bloodstream infections
0%—25% above predicted
>25% above predicted
Death
~ 0%-25% above predicted
>25% above predicted

0.52 (0.17-7.3)
1.69 (0.48-5.9)

0.71 (0.23-2.1)
5.67 (1.1-29.9)

0.94 (0.24-3.7)
1.6 (0.38-6.6)

1.12 (0.17-7.33)
2.91 (0.51-16.5)

0.42 (0.08-2.5)
5.33 (1.4-20.4)

*Reference: less than or equal to predicted volume.

Kiein Ann™Surg 20607
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Table 3 Primary disease
Table 6 Results of logistic regression analysis assessing odds of

Primary disease Total 113 patients death based on degree of fluid overload at CRRT initiation
Number % of total patients ;. .o Odds ratio  95% CI p-Value

Heart disease 41 36.3 - ]

Primary renal disease 6 5.3 Univariate analYSIS

Bone marrow transplant 12 10.6 Method 1 fluid overload 1.056 1.025, 1.087  0.0002

Oncologic disease 10 8.9 Method 2 fluid overload 1.044 1.019, 1.069 0.0005

y?tab(?hc ; Zé Method 3 fluid overload ~ 1.045 1.022, 1.07  0.0002

Liver disease 15 133 Multivariate analysis’

Sepsis without underlying disease 8 71 Method 1 fluid overload 1.04 1.00, 1.07 0.0529

Congenital diaphragmatic hernia 5 4.4 MethOd 2 ﬂU.ld OVCrload 1.03 099, 1.07 00829

Other 6 53 Method 3 fluid overload 1.03 0.99, 1.06 0.1

Selewski ICRI2011"
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832 patients receiving mechanical
ventilation while net-even or

Table 2 net-positive and/or with signs of fluid
Parameter Historical cohort (n=273) Intervention cohort (n=91) p value
— overload

Starting dose (mg) 20 0-40) 20 0-40) 0003

Day one total daily dose (mg) ® 20 40-60) 80 @0-120) <00001

Day two total daily dose (mg)® 0(0-40) 80 (00-120) <00001

Day three total daily dose (mg) ° 0(0-20) 0(0-80) 00007

Total cumulative dose (mg)® 80 (40-200) 240 (120-420) <00001

741 patients excluded

e 25 with diabetic ketoacidosis or
hyperosmolar hyperglycemic state

Table 3 Clinical outcomes

pram— 257 ss7em o * 6 with rhabdomyolysis
iy By = e 219 with acute renal failure
e o e * 10 with anuria -
B L s e 65 with comfort care orders
57009 7089 oss2 e 2 for active pregnancy - . z R s
e e @ * 93 for mechanical ventilation 1,756 lllst(?rlcal patients receiving
wten oo duration <48 houtrs mechanical ventilation while
e 284 for active shock net-even or nctﬁp(_)snlvc and/or
* 73 for chronic trachcostomy with signs of fluid overload
Safety outcomes
Bolus administration after furosemide” 4(15) 00 0576
Vasopressor administration after furosemide® 65 (238) 19 (209) 0566
Tachyarrhythmia® 50(183) 15 (164) 0693
In-hospital mortality” 44(16.1) 5(55) 0008
RRT receipt in ICU® 1762 00 <00C "
RRT dependence at discharge® 14(51) 0 0025 h .
e S P o 91 patients in Jil it wing
Hypernatremia® 1969 19 209) 0001 ﬁnal Col]ort . W}tl] 231.
Metabolic alkalosis” 3(1) 10 1000 l]lStOrlCle patlcllts

gissel Critcal EhE BT 75>
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Table 3 Clinical outcomes

405
65 (238)
50 (183)
44(16.)
17 62)
1461
62 (227)
0
1969
300

0@
19.209)
15 (164)
55
0@
0@

22 (242)
363)
19209)
100

0576
0566
0693
0008
<000
0025
0775
0015
0001

1,000

4

PALAIS

=== | Diurétiques et pronostic

Table 2 Pharmacotherapy

Parameter Historical cohort (n=273) Intervention cohort (n=91) p value
Furosemide dosing
Starting dose (mg) 40 (20-40) 40 (40-40) 0003
Day one total daily dose (mg) ¢ 40 (40-60) 80 (40-120) < 00001
Day two total daily dose (mg)” 0 (0-40) 80 (20-120) <0.0001
Day three total daily dose (mg) ° 0 (0-20) 0 (0-80) 0.0007
Total cumulative dose (mg)” 80 (40-200) 240 (120-420) < 00001
Bissel Crtical 4TG5
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Table 2 Phamacotherapy

Fistorica ohort =273

ntenenton cbort n=51) piake

 dose (mg) *
Day two total dal dose ()’
Day hree toal daly dose (mg)©

Totl cumdative dos (mgf

Safety outcomes
Bolus administration after furosemide

Vasopressor administration after furosemide®

Tachyarthythmia®

In-hospital mortality”

RRT receipt in ICU°

RRT dependence at discharge
Acute kidney injury”
Hypokalermia®

Hypernatremia®

Metabolic alkalosis”

0004
]
004
000

-0

405
65 (238)
50 (183)
44(16.)
1762
1461
62 (227)
0
1969
300

[

a0 -12) <om0i
a1 <on0i

00007

2401204201 <om0t

0@ 0576

19.209) 0566
15 (164) 0693
55 0008
0@ <000
0@ 0025
22 (242) 0775
363) 0015
19209) 0001
100 1,000

PALAIS

=== |Diurétiques et pronostic’

Table 3 Clinical outcomes

Parameter

Historical cohort (n=273) Intervention cohort (n=91) p valu
Clinical outcomes

72 h fluid balance (mL)? 265 (—2283-3025) — 2257 (— 5676-920) < 0.00
48-h fluid balance (mL) ¢ 309 (- 1267-2434) — 1799(— 3884-1092) < 0.00
24-h fluid balance (mL)? 101 (- 963-1622) —692 (- 1833-697) 0.0002
Ventilator-free days (days) ¢ 19 (10-22) 20 (15-23) 0.098
Overall adverse event®® 74 (27.1) 37 (40.6) 0.015
Ventilator days (days) ¢ 8 (5-13) 5 (5-12) 0441
Furosemide to extubation (hours) ¢ 70 (24-147) 58 (23-122) 0.282
Re-intubation rate” 57 (20.8) 17 (18.6) 0.652
ICU-free days (days) ¢ 17 (7-21) 19 (13-22) 0.030
ICU days (days) “ 8.6 (6.2-13.5) 8.1 (59-12.8) 0.513
In-hospital mortality 44 (16.1) 5(5.5) 0.008

Bissel Critical ¢tité&2B2E-ONGRES.COM
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Table 2 Phamacotherapy

Fistorica ohort =273

ntenenton cbort n=51)

Day onetoa daly dose g

Day two total dal dose ()’

Dayth ose (mg)*

Totl cumdative dos (mgf

Table 3 Clinical outcomes

00040
]
004
000
-0

0l
a0 -12)
-2
00080
240020420

[
<om0i
<on0i
00007

<omot

Parameter Historical cohort (n=273) Intervention cohort (n=91) p val

Ciinical outcomes
72h fluid balance (mL)* 265 (—2283-3025) = 2257 (— 5676-920) <000
48-h fluid balance (mL) ¢ 309 (~1267-2434) —1799(- 3884-1092) <000
24+ fluid balance (mL)” 101 (- 963-1622) —692 (- 1833-697) 00002
Ventilator-free days (days) * 19(10-22) 20 (15-23) 0098
Overall adverse event* 7471 37 (406) 0015
Ventilator days (days) 8(5-13) 5(5-12) 0441
Furosemide to extubation (hours) 70 (24-147) 58 (23-122) 0282
Re-intubation rate” 57 208) 17(186) 0652
ICU-free days (days) * 17 (7-21) 19 (13-22) 0030
ICU days (days) * 86 (62-135) 81(59-128) 0513
In-hospital mortality” 44(16.) 5(55) 0008

PALAIS

Safety outcomes
Bolus administration after furosemide®
Vasopressor administration after furosemide®
Tachyarrhythmia®
In-hospital mortality®
RRT receipt in ICU®
RRT dependence at discharge®

4 (1.5

65 (23.8)
50 (18.3)
44 (16.1)
17 (6.2)
14 (5.1)

0(0)

19 (20.9)
15 (164)
5(5.5)
0(0)

0 (0)

0.576
0.566
0.693
0.008
< 0.0(
0.025

Acute kidney injury”
Hypokalemia®
Hypematremiab

Metabolic alkalosis

~ - = ~ ~

62 (22.7)

19 (6.9)
3(1)

22 (242)
3(33)
19 (209)
1(1.1)

0.775
0.015
0.001
1.000

Bissel Critical ¢tité&2B2E-ONGRES.COM
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Design

« Etude multicentrique

« Randomisee-controlee

« Simple aveugle

 Critere ppal: diminuer l'inflation hydro-sodée

» Criteres secondaires: tolérance (rein, coeur, métabolique) / efficacité

WIWIW.SFAR-LECONGRES.COM
Cinotti Critical care 2021
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Protocole
* Ventilation mecanique invasive = 24 heures

« Sevrage NAD

 [nflation poids: Augmentation = 3% par rapport au « poids sec »

 Intervention: Furosemide ou autre diuretique QSP poids sec jusqu’au
sevrage de la VM
« Contréle

Cinotti Critical care 2021
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942 patients assessed for eligibility |

Not randomized (n=771)

420 did not meet inclusion criteria
57 refused to participate

75 included in another study

219 other reason

171 randomized patients

Control Group. N=89 Intervention Group. N=82

5 patients excluded

1 intubation after admission

1 without 3% of weight increase
1 with FiO2 > 60% at inclusion
1 chronic kidney disease

1 with catecholamine infusion

Day 28 (N = 89) Day 28 (N =77)
13 patients dead in the ICU 10 patients dead in the ICU
3 patients dead during hospitalization No patients dead during hospitalization
v Day 60 (N =73) Day-60 (N = 66)
3 patients dead in the ICU 1 patient dead in the ICU
1 patient dead during hospitalization 2 patients dead during hospitalization
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Démographie

Genre F/H

5
>

> > >
E

BPCO

Diurétiques au long cours
Diabete

Sepsis/choc septique
Détresse respi
Trauma

Cinotti Critical care 2021 EER/AKI avant inclusion

28 (31.4%)
42 (47.2%)
7 (7.9%)
27 (30.3%)

N=89 N=77
66 [60 - 74] 66 [58 - 72]
28(31.5%) / 61(68.6%) 16(20.8%) / 61(79.2%)
53 [45 - 59] 52 [41 - 58]

7 [5-10] 8 [6-10]
25.5[22.6 - 29.2] 28.4 [25.5 - 34.5]
13 (14.6%) 5(6.5%)

10 (11.2%) 5 (6.5%)

3 (3.4%) 1(1.3%)

11 (12.4%) 8 (10.4%)

9 (10.1%) 11 (14.3%)

21 (27.2%)
33 (42.9%)
6 (7.8%)
21 (27.3%)

RES.COM
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Controle Intervention Difference
N=89 N=77 95% IC

6.4 [5-11.2] 1.4 [1-4.5] <0.001
-4.9[-7.4;-2.5] <0.001
(N=160)

45[-1510.5]  1.5[-2;7.7]  -0.5[-3.2;2.3] 0.7
5[0.5;11.3] 1[-2.5;45] -4.8[-7.2;-2.2] <0.001

. —p WIWIW.SFAR-LECONGRES.COM
Cinotti Critical care 2021
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Efficacite
Controle Intervention
N=89 N=77
CESY I 14 (3-22] 12 [8-21] 0.7
7[3-17] 6 [2-14] 0.2
19 [3-24] 22 [9-25] 0.3
11 (15.3%) 6 (9%) 0.3
18 [10-32] 18 [11-29] 0.4
16 (18%) 11 (14%) 0.5
36 [22-55] 32 [18-53] 0.6
20 (22.5%) 13 (16.9%) 05  pueces

Cinotti Critical care 2021
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Critéres secondaires

Tolérance rénale-métabolique

A

Natrémie < 135mmol/L (N)
Natrémi =2 145mmol/L (N)

Hypokaliémie (N)
Durée hypokaliémie (j)

Controle Interventi
N=89 N=82

22 (25.3%)
33 (37.9%)
42 (47.2%)
40 (44.9%)
51 (57.3%)
1[0-2]

30 (40%
25 (33.3%)
33 (42.9%)

40 (52%)
53 (68.8%)

1 [0-4]

il
0.2
)

0.7
0.5
0.1
0.2

WWW.SFAR-LECONGRES.COM
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Toléerance cardiaque

Controle Intervention
N=89 N=82
Cardiac rhythm troubles (N)

Atrial fibrillation 14 (15.3%) 9(11.7%) 0.5
Torsade de pointes 0 1(1.3%) 0.5
Ventricular tachycardia 2 (2.3%) 2 (2.6%) 0.9
Ventricular fibrillation 2 (2.3%) 1(2.6%) 0.9

'  WWW.SFAR-LECONGRES.COM
Cinotti Critical care 2021
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Lutte efficace contre l'inflation hydro-sodée a la phase sub-aigué en
reanimation

Intérét dans le sevrage de la VM

Données rassurantes sur la tolérance

Manque de preuve formelles sur I'efficacité des diurétiques

WWW.SFAR-LECONGRES.COM
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Figure 2. Time to Death or Dialysis From
Day of Consultation in Intensive Care Unit
Day 1 Status
No Diuretics
— — — Total Daily Furosemide Equivalent/
Total Urine Output <1.0
------ Total Daily Furosemide Equivalent/
Total Urine Output =1.0
1.00+
Diuretics, Mortality, and Nonrecovery 0751 Log Renk ¢, P00
n L n C_B
of Renal Function in Acute Renal Failure <.
»
0.25-
O,
0O 10 20 80 40 50 60
Time From Consult to Dialysis/Death, d
No. at Risk

No Diuretics 170 63 31 18 14 10

Total Daily Furosemide Equivalent/Total Urine Output
<1.0 188 73 28 21 12 9
=1.0 58 2 1 1 1 1

“Wehta TARIA 5002
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Toxicité renale??

Table 1 Baseline characteristics between groups before matching

Variables Non-diuretic group Furosemide group P value SMD
n=6269 n=7/885
AKl stage, n (%) <0.001 0.132
Stage 1 1953(31.2) 2293(29.1)
Stage 2 2715(43.3) 3908(49.6)
Stage 3 1601(25.5) 1684(21.4)
Age 67.8 (54.7,78.9) 69.9 (59.2,79.4) < 0.001 0.167
Gender, male, n (%) 3503 (55.9) 4419 (56.0) 0.844 0.003

Zhdo Crit care 2020
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Toxicité renale??

Furosemide group

Lower 95% Cl

Non-diuretic group P value HR Upper 95% Cl
Pre-matched cohort n =6269 n =7885
Primary outcome
In-hospital mortality, n (%)° 1363(21.7) 1001(12.7) < 0.001 0.63 0.58 0.69
Secondary outcomes
90-day mortality, n (%) 1981(31.6) 1673(21.2) <0.001 0.66 061 0.70
Recovery of renal function, n (%)P 2939(46.9) 4209(53.4) <0.001 1.29 121 138
Length of ICU stay, [median (IQR)] 3.91(2.8, 6.8) 4.13(29,74) 0.003 1.44 1.28 1.62
Length of hospital stay, [median (IQR)I° 9.57(6.0, 16.2) 10.08(6.8, 16.3) 0.013 1.37 1.12 1.68
Post-matched cohort n =4427 n=4427
Primary outcome
In-hospital mortality, n (%)° 974(22.0) 635(14.3) < 0.001 0.67 0.60 0.74
Secondary outcomes
90-day mortality, n (%) 1442(32.6) 1054(23.8) < 0.001 0.69 0.64 0.75
Recovery of renal function, n (%)° 2620(59.2) 2991(67.6) <0.001 144 1.31 1.57
Length of ICU stay, [median (IQR)] 4.1(2.9,7.1) 419,72 0.221 1.28 0.89 1.62
Length of hospital stay, [median (IQR)] 10.0(6.4, 16.9) 10.5(6.5, 16.4) 0.032 .71 1.04 2.85

IhE R
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* Intérét de la diminution de l'inflation hydro-sodée en réanimation

 Efficacité potentielle dans le sevrage VM

 Données rassurantes sur la tolérance

WWW.SFAR-LECONGRES.COM



