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Qual’e il razionale per usare diuretici o
nell’AKI?

Riduzione fluid overload (difficolta dialisi nel neonato)

<

Aumentare diuresi

<

Aumentare flusso ematico renale (inibizione
prostaglandine deidrogenasi)

<

ridurre consumo locale di ossigeno
riducendo riassorbimento di sodio

Ma tutto cio migliora outcome nell’AKI??




The Effect of Low-Dose Furosemide in Critically Ill Patients with Early Acute
Kidney Injury: A Pilot Randomized Blinded Controlled Trial (The SPARK

Study)

J Crit Care, 2017

Reasons for Exclusion:

+ AKI capidly cezclving (a=102)
* Waed weady (n=65)

« Attending physican does not zpprove (n=45)

¢ Usgent fusozem:de of pulmonary edema
m=24

* Con=ant not obtained (a=17)

¢ Alradr eesiting furosemide infusion (n=16)

Patients Screened
n=1,219)

Reasons for Exclusion:

Patients Eligible
(n=342)

A 4

* No AKT (n=315)
» <2SIES citenr (2=190)
* Prioc RRT w ICU (a=142)

* Knouwmor suspectad slleegr to furosemide (n=43)
* Death antepited withx 24 houss (n=36)
* Rasuzatation goal: nctachicved (a=30)

Participants Randomized
(n=73)

* Confirmed or suspected pregnancy (n=10)
* No intravenou: axes: oc vanaieyr cotheter 'a=3)
* Obstructwe stinlogr of AKI (a=1)

* End-:tzge kidney dizeare or pror kdney tznsplint (n=107)

‘

Allocated to Furosemide
(n=37)
\ )

'

Allocated to Placebo
(n=36)

Did not receive study intervention (n=0)
Study inter
Lozt to follow-up (n=0)

rvention discontinued (o=7)

v

D:d not zecaeve studriaterceation (a=1)
Studr intecrention discontinued (a=3)
Lozt to follow-up (a=0)

Assessed for Pomary
Endpomt (n=37)

Assessed for Pumary
Endpoint (n=36)
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The Effect of Low-Dose Furosemide in Critically Ill Patients with Early Acute
Kidney Injury: A Pilot Randomized Blinded Controlled Trial (The SPARK

Study)

J Crit Care, 2017

Furosemide Placebo OR/Difference
Variable p-value
(n=37) (n=36) (95% CI)

Worsened AKI (n, %)* 16 (43.2) 13 (37.1) - 0.6
Cumulative fluid balance (mL) (med

877 (-515 to 2920) 2407 (-522 to 4383) -1081 (-2697 to 467) 0.2
[IQR])
Kidney recovery (n, %)** 11 (29.7) 15 (42.9) - 0.3
Time to recovery (hours) (median. IQR) 48.6 (429 -82.4) 54.6 (43.5-82.7) 4 (-33.5t019.4) 0.7
Received RRT (n. %) 10 (27.0) 10 (28.6) - 0.9
ICU death (n. %) 3(8.1) 6 (17.1) - 0.3
Hospital death (n, %) 3(8.1) 5(14.3) - 0.5
Mortality at 90-days (n, %) 8 (21.6) 11 (30.5) - 04
Received RRT or death at 90-days (n. %) 17 (46.0) 19 (54.3) - 0.5
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Association Between Furosemide
Exposure and Clinical Outcomes in a

Retrospective Cohort of Critically lli
Children

665 Assessed for eligibility

144 Excluded

0 Age of less than 28 days or more than 16 years

127 Length of stay in the PICU less than 24 h, including patients
who were transferred out of PICU, withdrew therapy, or did
not survive

9 Incomplete clinical data on fluid balance and urine volume

3 Undergoing surgery due to congenital heart disease

5 Repetitive admission to PICU

| 521 Enrolled in analysis

65 Excluded
7| Received furosemide but after AKI
’ 456 Included in analysis
222 176 36 22
Non-Furosemide/Non-AKI Furosemide/Non-AKI Non-furosemide/AKI Furosemide/AKI

Frontiers in Pediatrics, 2021
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Association Between Furosemide

Exposure and Clinical Outcomes in a

Retrospective Cohort of Critically lll

Children

AOR 95%CI P
Body weight, kg 097 0.94-1.00 0.065
Gender, male 0.80 0.46-1.40 0.432
PRISM llI, score 112 1.071.147 <0.001
Presance of mean FO >=5% 127 0.51-3.20 0.620
AKI stage 1.46 0.97-2.21 0.068
Use of Furosemide 195 1.08-3.52 0.026
No furosemide vs. furosemide P
B Standard error
PICU LOS, h 0.292 0.032 <0.001
0.233= 0.035 <0.001
Hospital LOS, h 0.145 0.033 <0.001
0.159° 0.038 <0.001

Frontiers in Pediatrics, 2021
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Ma perche i diuretici non funzionano nell’AKI?

* Riduzione RBF e GFR mediante rilascio di renina
e Ridistribuzione cortico-midollare del RBF
* Favoriscono aggregazione della proteina di Tamm-Horsfall nel lume tubulare
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Diuretics in acute kidney injury

V. KARAJALA, W. MANSOUR, J. A. KELLUM
Department of Critical Care Medicine, University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

If volume status is monitored closely and opti-
mized, the use of diuretics can facilitate the tran-
sition to nonoliguric renal failure, thereby allow-
ing easier patient management in the ICU.
However, there is little evidence to suggest that
the use of loop diuretics in AKI decreases mortal-
ity, reduces the need for dialysis or the number of
dialysis sessions, limits the length of ICU/hospi-
tal stay, or increases the recovery of renal function.
Moreover, there are some data suggesting diuret-
ics under certain circumstances can be harmful.
Thus, diuretics should not be used in the preven-
tion or treatment of AKI. Furthermore, the role of
diuretics for the management of volume overload
in critically ill patients with AKI has also been
called into question. In particular, the use of renal
replacement therapy to manage volume overload
in patients with AKI, rather than the seemingly
reflex use of diuretics, deserves further investiga-
tion.
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Diuretic therapy and acute kidney injury in preterm
neonates and infants

Tahagod H. Mohamed (%) - Brett Klamer '** « John D. Mahan %2 . John D. Spencer '**# . Jonathan L. Slaughter>?’

Total NICU admissions during study period

232,724

l

NICU admission age < 7 days old

186,506

|

AKI group
2,379

GA < 37 weeks
71,621
No AKI group
69,242

N

Received diuretics
1801

No diuretics
578

AN

Received diuretics
11,075

No diuretics
58,167
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Results |
Characteristic AKI, no diuretics (n = 496)" AKI, diuretics (n = 1625)" P value®
Gestational age 31(27,34) 27 (24, 34) <0.001
22-28 weeks 163 (15%) 890 (85%)
29-36 weeks 333 31%) 735 (69%)
Birth weight (g) 1543 (1019, 2412) 986 (695, 2168) <0.001
Length of stay 36 (20,72) 99 (47, 146) <0.001
Mechanical ventilation <0.001
No 111 (68%) 53 (32%)
Yes 385 (20%) 1572 (80%)
Discharge mortality < 0.001
No 423 (26%) 1223 (74%)
Yes 73 (15%) 402 (85%)
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Medication Use in the Neonatal Intensive Care Unit

and Changes from 2010 to 2018

Rank Medication Exposure® Courses” Days of Use?
1 Ampicillin 582 602 2266
2 Gentamicin 579 649 2452
3 Caffeine citrate 153 191 4221
4 Poractant alfa 89 100 100
5 Morphine 68 82 814
6 Vancomycin 61 93 502
) |7 | Fuosemide 58 118 389
8 Fentanyl 56 69 453
9 Midazolam 47 55 421
Rank Medication Exposure® | Courses® | Days of Use? FDA Label
for Use
1 Gentamicin 897 1613 7392 Yes
2 Ampicillin 872 1032 4466 Yes
3 Caffeine citrate 866 1135 38051 Yes
4 Vancomycin 480 905 4987 Yes
5 Poractant alfa 460 556 562 Yes
) (6 | Fuosemide 455 1238 4366 No
Rank Medication Decrease in Exposure Exposure
Exposure? (2010)* (2018)*
1 Ampicillin -193.7 659.4 465.7
2 Gentamicin -180.3 652.0 471.7
3 Beractant -59.3 67.1 7.8
4 Vancomycin -33.7 79.0 453
5 Calfactant -29.1 46.7 17.6
) | Furosemide 232 72.6 49.4
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J Pediatr 2022 Jan

Table 2: Medications Most Commonly Used in the NICU Ranked by Exposure

Table 3: Medications Most Commonly Used in the NICU for ELBW Infants Ranked by

Exposure

Table 8: Greatest Absolute Decrease in Exposure Between 2010 and 2018
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Diuretic use, acute kidney injury, and premature infants: the call
for evidence-based guidelines

Jeffrey Segar’ (® - Jennifer G. Jetton?

Non evidenze su uso di diuretici nell’AKI
Riconsiderare RRT

Bundle di prevenzione AKI
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Pediatric Nephrology

Nephrocalcinosis in very low birth weight infants: incidence,

associated factors, and natural course

Jeanne Fayard'? . Pierre Pradat® - Sylvie Lorthois* - Justine Bacchetta>® . Jean-Charles Picaud™’®

Controls Cases p

N 175 920
Antenatal steroids, n (%) 164 (93.7) 84 (93.3) 0.90
GA (weeks) 27.7(26.4-29.1) 27.5(26-29.1) 0.88
BW (g) 900 (760-1140) 980 (760-1128) 0.74
Male gender, n (%) 87 (49.7) 54 (60) 0.11
Length (cm) 35 (33-37.5) 35(33-37) 0.57
HC (cm) 24.7 (23.2-26.5) 25(23.3-26.5) 0.5
Z-score BW -0.3(-1;0.1) -0.3(-1;0.1) 098

Z-score BW <-1DS, n 44 (25.1) 21(23.3) 0.75

(%)
Z-score BW <-2DS, 4(2.3) 3(3.3) 0.69
n (%)

Z-score length -0.2(-09;04) -04(-08:;0.2) 034
Z-score HC -0.2(-0.8:0.3) -0.1(-0.7;0.5) 0.25
Vitamine D intake (U/d) 781 (647-866) 780 (680-852) 0.82
Caffeine (d) 41 (31-52.8) 43.5 (30-55) 0.94
Aminoglycosides (d) 2(24) 2124 0.94
Furosemide, n (%) 102 (58.3) 63 (70) 0.06
Furosemide (d) 3(1-7) 3(1.5-8.5) 0.54
Postnatal steroids, n (%) 33 (18.9) 24 (26.7) 0.14
Postnatal steroids duration 8 (4-19) 6(3-10.8) 0.32

(d)
Parenteral nutrition (days) 13 (9-19) 12 (8-16.8) 041
Human milk (mL/day) 123 (84-225) 157 (91-237)  0.15
Formula (mL/day) 112 (12-190) 108 (16-188)  0.88
PDA treated, n (%) 65 (37.1) 41 (45.7) 0.19
Cerebral lesions, n (%) 11(6.3) 10 (11.1) 0.17
BPD, n (%) 73 (41.7) 48 (53.3) 0.16
NEC>2,n (%) 13(7.4) 0(0) 0.01
Late-onset sepsis, n (%) 77 (44) 41 (45.6) 0.81
ROP, n (%) 24 (13.7) 15 (16.6) 0.58

Published online: 28 March 2022
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OR 95%ClI p
Furosemide 1.26 [1.02-1.57] 0.035
Vitamin D (per 100 UI) 1.03 [0.86-1.25] 0.748
Total protein intake day 30 (per 1 g/kg) 0.98  [0.63—1.51] 0.922
A z-score body weight (d0-35 weeks) 1.65 [1.04-2.67] 0.038

OR, odds ratio; CI, 95% confidence interval
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Exposure to furosemide as the strongest risk factor for
nephrocalcinosis in preterm infants

Charlotte Gimpel, Alexandra Krause, Peter Franck, Marcus Krueger and Christian von Schnakenburg

Pediatrics International (2010)
(a) frusemide dose [mg/kg bodyweight]
(&)
Odds ratio (95% confidence interval) Unit P-value =
Cumulative furosemide dose 48.1 (4.0-585) if >10 mg/kg given <0.01 “6
Urinary calcium concentration 4.5 (1.14-17.7) per 1 mmol/l 0.03 4
Birthweight 1.65 (1.07-2.56) per 100 g lower 0.02 %’
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Improving the quality of neonatal acute kidney injury care:

neonatal-specific response to the 22nd Acute Disease

Quality Initiative (ADQI) conference
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Population

(National monitoring for variation in AKIl incidence)

Periodic

Acute exposure
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AKI History
Blood Pressure
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Periodic

Imaging ‘\l (
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Kidney Health Assessment (ABCD)
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T

CKD/Creatinine
Drugs/Dipstick

Medication adjustment, Minimize exposures, Message care team and patient, Monitor

Kidney Health Response (4Ms)
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