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Acute kidney injury: to dialyse or to filter?
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GLOMERULO RENALE - FILTRAZIONE DELL'URINA PRIMARIA

Arteriola afferente ’
(sangue in ingresso) = Arteriola efferente

e =
_a— - o (sangue in uscita)

Capillari glomerulari
(alta pressione idrostatica Capsula di Bowman
favorisce la filtrazione) \ .

\ Foglietto parietale L/min)
\

(epitelio pavimentoso semplice)

Foglio viscerale
(podociti)

Cellule mesangiali

v 20% di Qp -> 1. I/Imin

COSA VIENE FILTRATO

Passano liberamente: |

* Acqua

* Elettroliti (Na*, K*, CI', HCO)

* Glucosio

* Aminoacidi

* Urea |

+ Altre piccole molecole ‘
|

URINA PRIMARIA
IN FORMAZIONE

Filtration
Rate

Rappresenta circa il 20%
del flusso plasmatico renale

NON passano:
* Cellule del sangue
* Proteine plasmatiche
(es albumina, globuline)

Tubulo prossimale
(riceve |'urina primaria)

v 20% CO (5 Limin) -> RBF (1

v Qp (30% hct) -> 700 ml/min

Glomerular

Membrana

porosa
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Fase 1: Stato Iniziale del Paziente

4
g/dL | mg/dL

L'ometto ha un corpo composto da 9
quadratini (9 dl). La concentrazione di
creatinina in ogni quadratino & di 4 mg/dL,
per un contenuto totale di 36 mg.

Fase
1. Inizio
2. Ultrafiltrazione

Fase 2: Ultrafiltrazione (Rimozione)

Un quadratino di liquido viene rimosso
dal corpo. Rimangono 8 quadratini e la
concentrazione resta invariata a 4 mg/dL,
ma il contenuto totale di creatinina
scende a 32 mg.

Riepilogo dei valori numerici durante il processo.

Volume Totale (Quadratini)
9dl
8dl

Concentrazione Creatinina Contenuto Totale Creatinina
4 mg/dL 36 mg
4 mg/dL 32mg

al T prevensione,Cuns. nnovazions 52,0

(ANSA DI HENLE)
DELL'URINA FILTRATA

==> Filtrazione glomerulare
Nel glomerulo il plasma viene filtrato
nella capsula di Bowman formando
Furina filtrata (= 20% del flusso plasmatico rendle]

Riassorbimento tubulare
Lungo il tubulo renale, acqua e soluti i
vengono fiassorbiti nel sangue peritubulare,
mentrei ifiut fimangono nel lume tubulare

RIASSORBIMENTO TUBULARE

e formeranno I'urina finale

COSA VIENE RIASSORBITO?

Potassio

®
@ Bicarbonato
S

- Glucosio / Aminoacidi
(nel tubulo prossimale)

@ Urea (in parte)

)

RAMO DISCENDENTE SOTTILE
(permeabile all'acqua)

(impermeabile all'acqua)

L'acqua esce per osmosi
verso l'interstizio midollare
iperosmotico.

Arteriola  Arteriola
afferente  efferente
| |

|
i
1
!

@ Riassorbimento di acqua

{ h

| ~N

A '
\Capsula | |
di Bowman I
Urina filtrata

CORTECCIA

RENALE

MIDOLLO

ESTERNO

dell'interstizio
midollare

(aumenta verso
il basso)

== Dal LUME TUBULARE al SANGUE PERITUBULARE
(riassorbimento)

Riassorbimento passivo di NaCl
verso ['interstizio.

®O

Riassorbimento di NaCl %
— P

RAMO ASCENDENTE SOTTILE 1

| tramite trasportatori

| @@ |

| Riassorbimento attivo di NaCl

|
| Riassorbimento attivo di NaCl i

() secrezione di k'

IN SINTESI NELUANSA DI HENLE

|+ it ramo discendente riassorbe acqua
« liramo ascendente riassorbe NaCl

collettore e la concentrazione dell'urina

==p Dal SANGUE PERITUBULARE al LUME TUBULARE
(secrezione)

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori.
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Frazione di Filtrazione i

La percentuale di ultrafiltrato prodotta al minuto
rispetto al flusso plasmatico.

Sangue
(Ingresso) :
%QFF = Q—ef *100 =

Effluente (Qef) Esempio Numerico Applicato
Parametri di Input (Esempio):

Qb: 200 ml/min; E
Ematocrito (Ht): 30%;
Flusso plasmatico (Qp): 140 ml/min.

Sangue
(Uscita)

Limite ideale: 20% Risultati del Calcolo:
Superare questa soglia aumenta il rischio Con Qef: 28 ml/min (1680 mi/h),
di coagulazione del filtro a causa FFP: 20% (su Plasma),
dell'eccessiva emoconcentrazione nelle fibre. FFS: 14% (su Sangue).
Fase 1: Stato Iniziale del Paziente Fase 2: Ultrafiltrazione (Rimozione)

]
=

JER
Eh

LS
BN
& es
L
&

mg/dL | mg/dL
L'ometto ha un corpo composto da 9 Un quadratino di liquido viene rimosso
quadratini (9 dl). La concentrazione di dal corpo. Rimangono 8 quadratini e la
creatinina in ogni quadratino e di 4 mg/dL, concentrazione resta invariata a 4 mg/dL,
per un contenuto totale di 36 mg. ma il contenuto totale di creatinina
scende a 32 mg.
Riepilogo dei valori numerici durante il processo.
Fase Volume Totale (Quadratini) Concentrazione Creatinina Contenuto Totale Creatinina

1. Inizio 9dl 4 mg/dL 36 mg
2. Ultrafiltrazione 8dl 4 mg/dL 32mg

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori. 7
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Fase 1: Stato Iniziale del Paziente Fase 2: Ultrafiltrazione (Rimozione) Fase 3: Reinfusi (Sostituzione) Fase 4: Miscelazione ed Equilibrio
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Riepilogo dei valori numerici durante il processo.

L'ometto ha un corpo composto da 9 Un quadratino di liquido viene rimosso Viene inserito un nuovo quadratino blu Il nuovo liquido si miscela con gli altri.
quadratini (9 dl). La concentrazione di dal corpo. Rimangono 8 quadratini e la nello spazio vuoto. Questo liquido di L'ometto ha di nuovo 9 quadratini, ma
creatinina in ogni quadratino é di 4 mg/dL, concentrazione resta invariata a 4 mg/dL, sostituzione ha una concentrazione di grazie al liquido pulito inserito, la
per un contenuto totale di 36 mg. ma il contenuto totale di creatinina 0 mg/dL (& completamente pulito). concentrazione di creatinina & scesa per
scende a 32 mg. tutti a 3.5 mg/dL.

Fase Volume Totale (Quadratini) Concentrazione Creatinina Contenuto Totale Creatinina
1. Inizio 9dl 4 mg/dL 36 mg
2. Ultrafiltrazione 8dl 4 mg/dL 32mg
3. Reinfusione 9dl (8+1) Mix (4 e 0) 32mg
4. Finale 9dl 3.5 mg/dL 32mg

EMOFILTRAZIONE

(prediluzione)

. @00
Ultrafiltrato/Effluente o oa®
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Hct 30%
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(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori.
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»i

PRE oppure POST DILUIZIONE?

PRE DILUIZIONE: POST DILUIZIONE:
PRO
Prediluisce il sangue La concentrazione dei soluti
migliorando la vita del nel filtro € uguale  a quella
filtro sistemica.
CONTRO
Riduce la clearance Emoconcentra il sangue a
convettiva dei soluti. livello dei capillari del filtro

con rischio di attivare
ulteriormente il processo
coagulativo.

¥

01.!‘ per
4

Frazione di filtrazione (postdiluzione) PN

FF= Qef/Qp*100

Qef: 28 ml/min o 1680 mi/h
FF = 28/140*100 = 20

:

Range Ottimale/=VAX 207 di @Qp e 15% di Qb

Frazione di filtrazione (prediluzione)

FF = Qef / (Qp+Qrep)*100
Es. Qb: 200 ml/min, Hct 30% = Qp: 140 mi/min
W Qef e Qrep: 28 ml/min o 1680 mi/h
\ Ve FF = 28/140+28*100 = 16

Range Ottimale = fine.a 25% dilQp 020% di'Qb

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori.
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FILTER LENGTH FILTER LENGTH
EARLY SATURATION: SUSTAINED GRADIENT:
Limits clearance efficiency. Maximizes continuous solute removal.
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(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
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QUALE TECNICA E
MIGLIORE
DELLE ALTRE??

oo g

2012

Hemofiltration compared to hemodialysis for
acute kidney injury: systematic review and

meta-analysis

Jan O Friedrich'#***", Ron Wald'*#, Sean M Bagshaw?®, Karen EA Burns'**** and Neill KJ Adhikari"*”

Blanr

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori.
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2012

Hemofiftration  Hemodialysis Risk Ratio Risk Ratio
Studyor Subgroup___Events__Total_Events _Total Weight IV, Random, 95% CI IV, Random, 95% C1
1.1.1 Similar Dose Filtration vs Dialysis
Daud 2006 [25] T 9 10 11 147%  086[0.58,127) —
Morgera 2004 (24) 6 12 6 12 B1%  1.00[0.45,223) e —
Her OMAK) 2012 [30] 22 39 20 38 143%  1.07[0.71,161) — !
Sublotal (95% C1) 60 61 351%  0.96[0.73,1.25] -
Total events 35 36

' Heterageneity Tau®= 0.00; Chi*= 061, df= 2 (P=074); F= 0%
a c u Test for overall effect Z=0.30 (P = 0.76)

1.1.2 Similar Dose Filtration vs Dialysis-Filtration
I | |e1 Chang 2009 [27) 2% 47 26 49 157%  1.04[0.72,151)
Sublotal (95% CT) 47 49 157%  1.04[0.72,151]
Total events % %
Heteragenaity: Not applicable
Jan O Fr i ey sara efec Z=022(P=082)

1.1.3 Similar Dose (Intermittent) Dialysis-Filtration vs Dialysis

Petila 2001 23] 12 2 4 17 48%  243[095,6.18) +—
Raftanarat 2012 [29) 10 27 18 33 96%  068[0.38,1.22) S

Subtotal (95% CI) a8 50 144%  122[035,4.22] e ——

Total events. 7

2
Heterageneity Tau®= 0.65; Chi®= 515, df= 1 (P= 0.02); = 81%
Testfor overall eflect Z= 0.31 (P = 0.76)

1.1.4 Filtration vs Higher Dose Dailysis Filtration

Davenport 1993 [21] 7 8 9 11 152%  1.07[073,157) —
Saudan 2006 [26] 67 102 43 104 196%  159[1.21,208) ——
Sublotal (95% C1) 110 15 348%  1.34[0.91,1.96] e
Total events. 74 52

Heteragenelty Tau"= 0.05; Chi®= 2.76, df= 1 (P= 0.10); = B4%
Testfor overall eflect Z=1.47 (P=0.14)

Total (95% C1) 265 275 1000%  1.10[0.88, 1.38] -
Total events 157 136

Heterogeneity. Tau* = 0.05, Chi*=13.96, df= 7 (P = 0.05); I*= 0%
Testfor overall efect 2= 0.87 (P = 0.38)

Testfor subgroup differences: Chit= 1,87, df= 3 (P = 0.58), F= 0%

02 05 2 ]
Favours Hemofiliration Favours Hemodialysis

Figure 2 Effect of hemofiltration vs. hemodialysis RRT on mortality. The pooled risk ratio was calculated using a random-effects model
Weight refers to the contribution of each study to the overall estimate of treatment effect. Abbreviations: Cl, confidence interval; IV, inverse
variance,

Bznkd

Hemofiltration  Hemodialysis Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight IV, Random, 95% CI IV, Random, 95% C1

1.1.1 Similar Dose Filtration vs Dialysis
Daud 2008 [25] 7 9 10 11 147%  086[0.58,127) —

Morgera 2004 (24) 6 12 6 12 B1%  1.00[045,223) —
Her OMAK) 2012 (30] 2 38 20 38 143%  1.07[0.71,161)
Sublotal (95% Cl) 60 61 35.1%  0.96[0.73,125)

Total events 35 36

Table 4 Clearance measurements of hemofiltration vs.

Change in clearance hemofiltration vs hemodialysis®

Molecular substance Number of trials; number of patients Effect 95% confidence P- Heterogeneity
randomized estimate interval value P

Smaller molecules

Urea (60 Da) 4 [33,36-38]; 49 +1%° -2% to +3% 0.60 0%
Phosphate (95 Da) 137518 0%° -4% to +4% 1.00 n/a
Creatinine (113 Da) 3[3337,38]; 43 +1.8%° -04% to +4.1% 0.12 0%
Uric acid (168 Da) 21[3337]; 28 +4% +1% to +7% 001 0%
Larger molecules

Vancomycin (1.8 kDa) 1335, 10 +18% +8% to +28% 0.0003 n/a
B,-microglobulin (11.8 kDa) 2[37,38]; 33 +94%° +78% to +112% <0.0001 0%
IL-1 Receptor Agonist (16-18 1[24]; 12 +779%° +24% to +153% 0.002 n/a
kDa)

Retinol Binding Protein (21.2 1[37]; 18 +42% +4% to +94% 0.03 n/a
kDa)

IL-6 (26 kDa) 2 [24,34]; 22 +6%"9 -62% to +191% 091 89%

L AL 11 U1 IR 1 001 S0 15 08 01T S Ut USGUIEIL AL AISVIBUS L1 IS 111l 13, 1t J

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori. 14
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Research

125+

1004

Percent survival

Open Access

Solute removal during continuous renal replacement therapy in
critically ill patients: convection versus diffusion

Zaccaria Ricci!, Claudio Ronco?, Alessandra Bachetoni3, Giuseppe D'amico#, Stefano Rossi4,
Elisa Alessandri', Monica Rocco! and Paolo Pietropaoli®

Crit Care 2006

—tee C\AVN
=== cwhd

TMP monitoring

Panel A: clotted prematurely
Panel B: clotted after 72 hours
TMP on y axes

Hours on x axes

1. Should we really wait for TMP
to increase up to the pressure
limit for indicating a circuit
change?

2. What is the limit?

3. Is the trend more important
than absolute levels?

Kakajiwala A, et al Ped Neph 2017

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la

fonte di provenienza e gli autori.
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» “In clinical practice, the intensivist will have to balance the desired
intensity of treatment, in particular with regard to the removal of
larger molecules, against clotting risk, filter life, and costs.”

» “Inevitably, local experience and circumstances will also influence
the choice of modality.”

> “As the current UK Renal Association guidelines put it, 'choice of
RRT modality should be guided by the individual patient's clinical
status, medical and nursing expertise, and availability of modality'.”

A. Jorres, Hemofiltration or hemodialysis for acute kidney injury? CC 2012

loi i n

> Tt D Trsntn
Acute kidney injury: to dialyse or to filter?

Wi i HEMOFILTRATION A

[A] 10 mg/dI
[A] 8 mg/dl
5 [Bl4mg/dl [B] 3.6 mg/dl

Reinfusion

15
Hemofilter

Ultrafiltrate T M P

Qpio0q 140 ml/min ® [A] 10 mg/dI
Qut geing 20 mi/min @ @ @ Y @ B2med FF

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori.
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Nephrol Dial Transplant (2019) 1-3
doi: 10.1093/ndlgf022

ndt @ diaest

7
Acute kidney injury: to dialyse or to filter?

Zaccaria Ricci'™, Stefano Romagnoli® and Claudio Ronco™
I C: Pediatric C: isive Care Unit
*Departm: fA shesology dl ensv e Asenca O —
Nephro |gv Dialysis and Transplantation, San a, ltal
Ttaly

i Children’s Hospital, IRCCS, Rome, Italy,

ndt

Nephrology Diayss Transpantation

@ SOLUTE A (3 kD)

@soumaaion HEMODIALYSIS
{:]1 :mﬂfl Dialysate IN
o 9’3
@
D
.i “e _
Blood in Hemofilter
y Dialysate OUT
Q004 140 mi/min @
Qo our 30 mi/min P %% ::}: :\:}r::

[A]7.3 mg/dI
[B] 4 mg/d

Blood out

TRATION

[A] 8 mg/dl
[B] 3.6 mg/dI

\'Reinfusion o @

| @gg -
- 29

TMP

[A] 10 mg/dI
D (82 mg/dl FF

4
»

" Default zone

—_——_—— -

CRRT dose (ml/kg/h)

CRRT start 1 2

Time (days)

Precision Continuous Renal Replacement e
Therapy and Solute Control

ood
Punﬁcoﬁon 2017

Patient B

—_—

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la

fonte di provenienza e gli autori.
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SCUF

Both Positive and Negative Fluid Balance May Be et/ B35
Associated With Reduced Long-Term Survival in ’
the Critically 1lI

Vikram Balakumar, MD"% Raghavan Murugan, MD, MS, FRCP, FCCM"%; Florentina E. Sileanu, MS';
Paul Palevsky, MD"%; Gilles Clermont, MD, MSc?; John A. Kellum, MD, MCCM"*

Hospital Mortality (%)

Fluid Balance Distribution (%)

The Lethality of Accumulation: Hospital mortality climbs steadily as
cumulative fluid balance crosses the 5% and 10% body weight thresholds.

wld

Fluid Overload Associates With Major Adverse
Kidney Events in Critically lll Patients With
Acute Kidney Injury Requiring Continuous Renal

Replacement Therapy CCM 2019

Connor W. Woodward, MD'; Joshua Lambert, PhD?; Victor Ortiz-Soriano, MD'; Ye Li, MS?;
Marice Ruiz-Conejo, MD*; Brittany D. Bissell, PharmD, PhD* Andrew Kelly, MS¢; Paul Adams, MD';
Lenar Yessayan, MD, MS’; Peter E. Morris, MD? Javier A. Neyra, MD, MSCS'

401 critically ill
adults requiring

CRRT for AKI

mortality, RRT-
dependence,
inability to
recover more
than 50% of

10 7

MAKE: all-cause

baseline eGFR (if
not on RRT) up to
90 days following
i | . ; ; hospital

0% 10% 20% 30% 40% dlSCharge

Predicted adjusted odds of MAKE

Fluid overload
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NET ULTRAFILTRATION

Neri ef al. Critical Care 12016) 20318
DOl 10.1186/513054-016-1483-8

Critical Care

Nomenclature for renal replacement @
therapy in acute kidney injury: basic

principles

Maure Ner'?, Gianluca Villa', Francesco Garzotto', Sean Bagshaw”, Rinalde Bellomo®, Jorge Cerda®,

Fiorenza Ferrari', Silvia Guggla', Michael Joannidis”, John Kellum?®, Jeong Chul Kim®, Ravindra L. Mehta'®,

Zacraria Flicei', Alberto Trewisani?, Silvio Marafon'?, William R. Clark'*, Jean-Louis Vincent, Claudio Ronco'”
and on behalf of the Nomenclature Standardization Initiative (NS|} alliance

Net volume of fluid
removed from the patient
by the machine per unit
of time

VERY DIFFERENT FROM
FLUID BALANCE!

4
Table 2 Fluids and flows in continuous renal replacement therapy
Flawrate Symbol  Unitef  Definitions and comments
measure

Biood flowrate Qs mi/min  Depends on:

- madality

vascular access

- hemodynamic stability of the patient
Plasma flowrate Qe mi/min Approximated as: Qe =(1 - HCT) Qg

where HCT = hematocrit
Ultrafitration fiowrate Qe mih ot volume of fluid removed in the fiter by positive TMP per unit of

time: Que = Q"+ Qa

Depends on

- tood flow rate

- fiter and membrane design

transmembane pressure (TMP)

- membrane ultrafiltration coefficient and surface area
Net ultrafiltration flowrate (A weight flowrate) QT mish Net volume of fluid removed from the patient by the machine per unit
(weight loss fiowrate) of time
Plasma ultrafiltration flow rate [ mih  Total volume of plasma removed in the plasma filter by TMP per unit of time
Replacement flowrate oFF mith Sterlle fluid replacement can be:
(Substitution flow rate) QT - upstrearn of fiter (pre-replacement, pre-infusion or pre-dilution): reduced
(Infusicn flowrate) QFETesT depurative efficiency but better filter ife

- downstream of ffter (post-replacement, post-infusion or post-diution!:

higher depurative efficiency but lower filter lfe

- both upstream and downstream of filter {pre-post replacement, pre-post

infusion or pre-post dilution): compromise between the two madalities
Replacement plasma flow rate Qon mih Replacement of plasma dewnstream of the plasma filter
Dialysate flowrats oS mih  Volume of dialysis fluid running into the circuit per unit of time
Effluent flowrate Qe mih  Waste fluid per unit of time coming from the outflow port of the dialysates

ultrafitrate compartment of the flter
Qgre = Que+ Qo= Q' + Cr , Qo

REVIEWS

Nat Rev Nephrol 2021

Ultrafiltration in critically ill patients
treated with kidney replacement
therapy

Raghavan Murugan'=, Rinalda Belloma®, Paul M. Palevsky®'* and
John A. Kellum@'2

100

50

Mortality (%)

Death from
organ edema

The Net Ultrafiltration Tightrope: Survival depends on balancing the
resolution of tissue edema against the induction of intravascular depletion.

The Zone of
Safe UF NET

Death from organ
ischemia

1.01 .75 5:2
UF NET rate (ml/kg/h)
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LABORATORY STUDY 3 OPEN ACCESS | M) Gheok e upas
The prognostic impact of net ultrafiltration intensity in critically ill
patients receiving continuous renal replacement therapy: a
multivariable and propensity-matched analysis
Lu Jin®, Peiyun Li*, Youli Tang*®, Wanheng Yin%, Fang Wang® and Ling Zhang®
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The prognostic impact of net ultrafiltration intensity in critically ill
patients receiving continuous renal replacement therapy: a
multivariable and propensity-matched analysis

Lu Jin®, Peiyun Li*, Youli Tang*®, Wanheng Yin%, Fang Wang® and Ling Zhang®

Table 1. Baseline characteristics of each UF™ intensity group before CRRT.
UF™ intensity category (72h)
1.01-1.75mlL/kg/h

Characteristics <1.01mU/kg/h (n = 193) (n=277) >1.75ml/kg/h (n = 213) p Value
Age (years) 54 (43-68) 55 (44-68) 58 (48-71) 037
Male gender, n (%) 152 (78.8%) 220 (79.4%) 138 (64.8%) <.001
Weight (kg) 70 (60-80) 70 (60-80) 60 (50-70) <.001
BMI (kg/m?) 25.1 (22.2-28.0) 25.1 (22.4-27.7) 223 (19.2-24.9) <.001

Pre-admission kidney function
Creatinine (mmol/L) 224 (152-362) 281 (182-401) 245 (154-377) .005
eGFR (mL/min/1.73 m?) 239 (15.0-40.9) 18.8 (12.8-33.2) 194 (12.7-403) .006
Fluid balance in the 24h before 1,800 ((894-2,999.3) 1,856 (995-2,737) 1,506.5 (748-2,908) 375

CRRT (mL)
Fluid overload >5%, n (%) 34 (17.6) 49 (17.7) 41 (19.2) .883
Urine output at 24h (mL) 650 (265-1,563) 575.5 (147.5-1,311.3) 490 (150-1,085) 052
Oliguria, n (%) 69 (35.8) 115 (41.5) 90 (423) .339
APACHE |l score 21 (14-27) 22 (16-28) 21 (15-27) .237
SOFA score 16 (14-18) 17 (15-19) 17 (15-18) 232
GCS score 6 (4-7) 5 (4-8) 5 (4-7) 987

Laboratory before CRRT
Lactate (mmol/L) 23 (15-43) 2(14-34) 2(13-3.1) .009
Pa0,/Fi0, 234.7 (144.5-327.6) 211.3 (146.2-303.3) 229 (156.2-312.1) 428
MAP (mmHag) 843 (76-953) 85 (75.7-94.7) 86 (753-97) .859
NT-proBNP 3,326 (993-9,412) 4,198 (1,260.3-11,262.8) 5423.5 (1,817.8-15,215) .002
TBIL 24 (13.2-52.8) 21.1 (10.8-49.4) 203 (11.6-51.4) 319
PLT 94 (53-167) 95 (53-154) 77 (43-139) 032

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
fonte di provenienza e gli autori. 20
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Current Fluid Management Practice in Critically
lll Adults on Continuous Renal Replacement
Therapy: A Binational, Observational Study

Kyle C. White®>®< Kevin B. Laupland“¢ Marlies Ostermann®

Ary Serpa Neto"9 Michelle L. Gatton® Rod Hurford® Pierre Clement®
Barnaby Sanderson® Rinaldo Bellomo™ ")

1616 patients from 3 ICUs and 2 countries
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PP iy wll 5
tpssoora/ 10,1 166/13054-022 042250 Critical Care We evaluated the effect of acceﬂé&id*RR”F
— _— initiation on cumulative fluid balance over

® the course of 14 days following

Fluid balance and renal replacement

therapy initiation strategy: a secondary analysis randomization using mixed models after

of the STARRT-AKI trial censoring for death and ICU discharge.
Ron Wald'?", Brian Kirkham?, Bruno R, daCosta™, Ehsan Ghararian®, Meill K. J. Adhikari®, 2738 had aVaiIabIe data on base”ne f|UId
William Beaubien-Souligny®, Rinaldo Belloma®’ 2, Martin P. Gallagher'®, Stuart Geldstein, Eric A L Hoste'>"%,
Kathleen D. Liu™, Javier A, Neyra'®, Marlies Ostermann'®, Paul M. Palevsky"”, Antaine Schneider'®, balance and 2716 (92 8%) had at Ieast one
SuviT.Vaara' and Sean M. Bagshaw™ B .
day of fluid balance data following
Table 2 (continued) randomization.
Quartile 1 N=685 Quartile2 N=685 Quartile3N=684 Quartile4N=684 p value for trend
Outcomes
90-day all-cause mortality 274 (40.0) 312 (45.5) 309 (45.2) 307 (44.9) 017
RRT dependence at 90 days 42 (10.2) 28 (76) 28(7.5) 29(7.8) 0.26
Ventilator-free days through day 28 18 (0-26) 12 (0-24) 12(0-23) 6(0-21) <001
Hospitalization-free days through day 90 34 (0-69) 7 (0-66) 0(0-62) 0(0-57) <001

All values expressed as medians with interquartile range or numbers (%)

The baseline serum creatinine level was defined as the most recent outpatient level obtained during the year preceding the current hospitalization. If this value was
not available, the lowest serum creatinine level obtained during the current hospitalization was used to establish the baseline

*The estimated glomerular filtration rate was calculated with the use of the Chronic Kidney Disease Epidemiology collaboration equation, which incorporates the
baseline serum creatinine level, age, sex, and black race

" Results for the Simplified Acute Physiology Score (SAPS) Il range from 0 to 163, with higher scores indicating mare severe disease and a higher risk of death
I' Scores on the Sequential Organ Failure Assessment (SOFA) range from 0 to 24, with higher scores indicating more severe disease and a higher risk of death

“ Bald

Wold tal CricalCare (2022126360 -
s idotora/10.1186/+13054.022 04225-0 Critical Care
RESEARCH Open Access

. ®
Fluid balance and renal replacement

therapy initiation strategy: a secondary analysis
of the STARRT-AKI trial

et L S TS e Over the subsequent 14 days,
s participants allocated to the
' accelerated strategy had a
lower cumulative fluid balance
compared to those in the
asttatle et standard strategy (4509 (- 728
to 11,698) versus 5646 (0 to

13,151) mL, p = 0.03)
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Fig. 3 The effect of accelerated RRT initiation, as compared to
standard RRT initiation, on all-cause mortality across the spectrum
cumulative fluid balance at randomization
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Started on CKRT
 Study ‘
Enroliment
— Restrictive Liberal — Table 1: Primary and Secondary Endpoints
Reinitiate Reinitiate
when when All Liberal Restrictive P Adjusted
s | s * SR Outcomes (N=97) (N= 55) (N=42) value P valueb
tolerated Initiate UFygr Initiate UFygr
PRS- atos S —— ) Primary
lean deliver: NET
@) mL/kg/h ml/kg/h fimian rate, mean (SD)° 1.95 (0.85) 2.05 (0.83) 1.81(0.86) 0.1 0.4
- 5 Mean delivered UFyer ¥ ~ B
— @B Toloratad® S ] rate, median (IQR) 1.84(1.36-2.44) 197 (141-262) 173(1.22214) 02 02
No. of participants with
Yes Yes protocol deviation (%) §(8.25) 5(9.09) 3(7.14) 0.7
| | No. of episoqeq of
e — Piatocol deviation. mean .9 (9,33) 0.11 (0.37) 0.07 (0.26)
2 UFyer 0.5 2 UFyr 0.5
mL/kg/h mL/kg/h Secondary
each hour each hour Daily fluid balance -
- including UF volume, mL, (11 55330 g) (795.65.418.37) (-545.30.40073) 03 01
median IQR)* (-611.88-440.88) (-796.65-418.37) (-545.39-490.73)
—= Tolerated® Tolarsted® = Cumulative fluid balance 379.20 387.50 -10.50
including UF volume, mL,  (-4,795.10- (-6,129.50- (-4,685.90- 0.3 0.4
Yes Yes median (IQR)" 4,908.00) 5,207.50) 4,261.30)
‘ i
Maintain Maintain
between between
0.5-1.5 mL/kg/h 2.0-5.0mL/kg/h
* Tolerance assessed by MAP 265 mmHg and systolic blood pressure 290mmHg

CONCLUSIONI

v'La conoscenza dei concetti di base del trasporto dei
soluti € la base fondamentale necessaria prima di
approcciare ogni terapia dialitica continua....

v'Anzi, terapia di sostituzione renale continua (CRRT)

v CVVHD->Dialisi->Diffusione — NO FRAZ FILTRAZ

v CVVH->Emofiltrazione->Convezione (che & alla base
anche dell’ultrafiltrazione) — DEPURAZIONE
MOLECOLE PESO MOLECOLARE MAGGIORE

v CVVHDF-> compromesso

v'UF NETTA -> rimozione/prevenzione di fluid overload

(L. 633/41). Tale legge, all’art. 70. Ogni utilizzo del materiale citare sempre la
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