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 20% CO (5 L/min) -> RBF (1 

L/min) 

 Qp (30% hct) -> 700 ml/min 

 20% di Qp -> 140 ml/min 
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CONVEZIONE  

ULTRAFILTRAZIONE 
(SCUF) 

             

  Emodiafiltro     sangue sangue 

Ultrafiltrato/Effluente 

SCUF 

             

Hct 30% Hct 35% 

Hct 35% Hct 30% 
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2. Ultrafiltrazione 
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CONVEZIONE  

ULTRAFILTRAZIONE 
(SCUF) 

EMOFILTRAZIONE 
(CVVH) 

             

  Emodiafiltro     sangue sangue 

Ultrafiltrato/Effluente 

Reinfusione 

EMOFILTRAZIONE  
(postdiluzione) 

             

             

Hct 30% Hct 35% 

Hct 30% 
Hct 30% 
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2. Ultrafiltrazione 

3. Reinfusione 
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2. Ultrafiltrazione 

3. Reinfusione 

             

  Emodiafiltro     sangue sangue 

Ultrafiltrato/Effluente 

Reinfusione 

EMOFILTRAZIONE  
(prediluzione) 

             

             

Hct 25% Hct 30% 

Hct 30% Hct 30% 
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PRE oppure POST DILUIZIONE? 

PRE DILUIZIONE: 

 

Prediluisce il sangue 

migliorando la vita del 

filtro 

 
 
 

Riduce la clearance 

convettiva dei soluti. 

POST DILUIZIONE: 

 

La concentrazione dei soluti 

nel filtro è uguale      a quella 

sistemica. 

 

 

Emoconcentra il sangue a 

livello dei capillari del filtro 

con rischio di attivare 

ulteriormente il processo 

coagulativo. 

PRO 

CONTRO 

Flow 

Flow 

Frazione di filtrazione (prediluzione) 

Frazione di filtrazione (postdiluzione) 
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Ingresso 
Sangue 

Reinfusione 

membrana 

Proteine 
Cellule 

 

PUF 

Uscita 
sangue 

TMP = Pb - PONC - PUF 

Pressione Transmembrana (TMP) 

Ingresso 
Sangue 

Reinfusione 

membrana 

Proteine 
Cellule 

 

PUF 

Uscita 
sangue 

DP = Pin - Pout 

Pressione di Caduta (Drop Pressure) 
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DIFFUSIONE  

Membrana 

porosa 

FIBRA CAVA 

Dialisato Dialisato 

Plasmafilter 

  Emodiafiltro     sangue sangue 

Dialisato OUT/Effluente Liquido Dialisi IN 

                          

             

EMODIALISI 
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CVVHDF 

Plasmafilter 

  Emodiafiltro     sangue sangue 

EFLLUENTE* Dialisato IN 

Reinf       Reinf       

*= Ultrafiltrato + Dialisato OUT + eventuale Ultrafiltrazione Netta 
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QUALE TECNICA È  
MIGLIORE  

DELLE ALTRE?? 

CC 2012 

2012 
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CC 2012 

2012 

CC 2012 

2012 
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Crit Care 2006 

TMP monitoring 

A B 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 
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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 

TMP 

FF 
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TMP 
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 Context 
 The clearance of low molecular weight solutes during 

CRRT closely approximates total effluent flow. An efflu-
ent volume of 20–25 ml/kg/h is recognized as an accepted 
dose of CRRT in critically ill patients with AKI and rep-
resents urea clearance  [4, 6, 7] . The prescription and de-
livery of CRRT dose affects other aspects of medical man-
agement, including correction of electrolyte and acid–
base imbalance, volume control and clearance of other 
solutes and medications. Clearance of solutes such as cre-
atinine, potassium, phosphate, sodium, uric acid and am-
monia may be initially indicated based on the desired tar-
get level for the solute. However, a higher dose than 20–25 
ml/kg/h may be indicated if the target level of a specific 
solute cannot be achieved. Similarly, a higher dose of 
CRRT may be required to maintain the acid–base homeo-
stasis or to correct evolving acid–base  disturbances. 
While the default initial CRRT dose recommendation of 
20–25 ml/kg/h applies to the majority of critically ill pa-
tients, the CRRT prescription may need individualization 

and iterative reassessment with appropriate adjustments 
to achieve adequate fluid, electrolyte and metabolic bal-
ance (fig. 2).

  CRRT delivered dose can also result in the clearance of 
unintended solutes, potentially contributing adverse 
events. CRRT can cause significant electrolyte derange-
ments due to removal of solute from the blood without 
adequate replacement  [17, 18] . Both hypophosphatemia 
and hypokalemia frequently complicate prolonged treat-
ment. While initial phosphate removal may be indicated 
to achieve a biochemical target, continued removal can 
result in hypophosphatemia  [6, 7, 19, 20] . Hypophospha-
temia has been associated with respiratory muscle weak-
ness, delayed ventilator weaning, myocardial dysfunction 
and rhabdomyolysis, as well as with other complications. 
Analogously, initial potassium removal may be indicated 
but continued removal can predispose to hypokalemia 
and cardiac dysrhythmias.

  CRRT dose may also impact nutritional parameters 
and vital medication dosing. Since the CRRT readily 
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  Fig. 2.  Precision CRRT delivery. CRRT dose should be dynamic 
and adapted to changes in acuity, physiology and metabolic profile 
of critically ill patients. For example, patient A has pneumonia and 
oliguric AKI. The CRRT dose is increased from the default of 
20 –35 ml/kg/h after 24 h due to the development of a hypercata-
bolic state characterized by sepsis and increasing serum urea con-
centration. The next day, the patient’s condition improves and urea 
control is achieved. The CRRT dose can now be reverted to 20 ml/
kg/h. By day 3, the patient receives nutritional support which con-
tributes to increasing serum urea concentrations at a CRRT dose of 
20 ml/kg/h. This would again require dose modification. Alterna-

tively, patient C has diuretic-resistant congestive heart failure and 
fluid overload. Following initial CRRT prescription primarily for 
fluid removal, solute clearance exceeds demand due to residual kid-
ney function. Accordingly, the patient’s CRRT dose is reduced to 
15 ml/kg/h. By day 2, the patient’s urine output decreases and se-
rum urea concentration increases. In this circumstance, the pre-
scribed CRRT dose can be increased to achieve the new solute con-
trol target. Finally, patient B is critically ill and is admitted to ICU 
following surgery. This patient achieves steady state solute control 
without the need for modification with the default CRRT dose of 
20–25 ml/kg/h. Reprinted with permission from www.ADQI.org. 
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CCM 2017 

10% FB 

CCM 2019 

MAKE: all-cause 

mortality, RRT-

dependence, 

inability to 

recover more 

than 50% of 

baseline eGFR (if 

not on RRT) up to 

90 days following 

hospital 

discharge  

401 critically ill 

adults requiring 

CRRT for AKI 



Materiale formativo SIAN, la riproduzione integrale rappresenta una violazione 

della legge sul diritto d’autore 

05/05/2026 

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

fonte di provenienza e gli autori. 19 

NET ULTRAFILTRATION 

Net volume of fluid 

removed from the patient 

by the machine per unit 

of time 
 

VERY DIFFERENT FROM 

FLUID BALANCE! 

Nat Rev Nephrol 2021 
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1616 patients from 3 ICUs and 2 countries 

• The net ultrafiltration (NUF) rate was the 

dominant fluid variable (−67.7 mL/h; SD 75.7)  

• residual urine output (−34.7 mL/h; SD 54.5),  

• crystalloid administration (48.1 mL/h; SD 44.6),  

• nutritional input (36.4 mL/h; SD 29.7) 
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We evaluated the effect of accelerated RRT 

initiation on cumulative fluid balance over 

the course of 14 days following 

randomization using mixed models after 

censoring for death and ICU discharge.  

2738 had available data on baseline fluid 

balance and 2716 (92.8%) had at least one 

day of fluid balance data following 

randomization.  

Over the subsequent 14 days, 

participants allocated to the 

accelerated strategy had a 

lower cumulative fluid balance 

compared to those in the 

standard strategy (4509 (− 728 

to 11,698) versus 5646 (0 to 

13,151) mL, p = 0.03) 
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lower cumulative fluid balance 
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CONCLUSIONI 
La conoscenza dei concetti di base del trasporto dei 

soluti è la base fondamentale necessaria prima di 
approcciare ogni terapia dialitica continua….  

Anzi, terapia di sostituzione renale continua (CRRT)  
 

CVVHD->Dialisi->Diffusione – NO FRAZ FILTRAZ 
CVVH->Emofiltrazione->Convezione (che è alla base 

anche dell’ultrafiltrazione) – DEPURAZIONE 
MOLECOLE PESO MOLECOLARE MAGGIORE 

CVVHDF-> compromesso 
UF NETTA -> rimozione/prevenzione di fluid overload 


