
Zaccaria Ricci
Dipartimento Medico Chirurgico 

di Cardiologia Pediatrica

Rinaldo BELLOMO | Australia 

Loreto GESUALDO | Italy 

Stuart GOLDSTEIN | USA 

Kianoush KASHANI | USA 

 

SCIENTIFIC PROGRAM ADVISORS 

 

ADMINISTRATIVE SECRETARIAT 

New Progress Service s.r.l. 

Viale Trieste 29/c | 36100 Vicenza | Italy 

f +39 0444 515824 

e-mail: npscongressi@gmail.com 

National Provider n 1257  

 

MEETING PLANNERS 

Department of Nephrology 

International Renal Research Institute Vicenza | IRRIV       

AULSS 8 Berica San Bortolo Hospital  

Viale Rodolfi, 37 | 36100 Vicenza | Italy 

t / f  +39 0444 753949 

e-mail: info@irriv.com 

Regione Veneto | AULSS 8 Berica 

Dep. of Nephrology, Dialysis and Renal Transplantation 

International Renal Research Institute Vicenza | IRRIV 

San Bortolo Hospital | Vicenza | Italy 

             

GENERAL INFORMATION 

LANGUAGE The official language is English.    

VENUE The course will be held at the Convention Center of IEG, 
Viale dell’Oreficeria,  Vicenza (Italy), in June 12th - 14th, 2018. 

REGISTRATION The registration fee includes: congress kit, entry to 
all scientific sessions and Exhibition/Poster area, a copy of the final 
program, refreshment breaks in the catering area, invitation to the 
Opening Ceremony on Tuesday June 12th, 2018. The registration 
fees are the following per participant plus € 20,00 for fixed charges:  

CANCELLATION POLICY SPECIAL REGISTRATION No refunds for can-
cellation and name change. EARLY BIRD REGISTRATION No refunds 
for cancellation and name change. STANDARD REGISTRATION 50% 
of the registration fee will be refunded for cancellation. LATE REGI-
STRATION No refunds for cancellation and name change. All the 
requests must be submitted by e-mail to info@irriv.com 

INDUSTRY EXHIBITION The Course will host an Industry Exhibition 
including the latest technology, equipment and products. To discuss 
sponsorship opportunities and arrangement of symposia, please 
contact the Course Secretariat at info@irriv.com. 

The exhibition will be open from June 12th to June 14th, 2018 during 
the congress opening hours. 

UEMS/EACCME | ECM | MEDTECH ACCREDITATION   An application 
has been made to the EACCME® for CME accreditation, to the Italian 
Ministry of Health (ECM) through the Continuous Medical Education 
program and to MEDTECH Committee 

 

  

  

BEST ABSTRACT AWARD CONTEST   

Send an Acute Kidney Injury or Critical Care Nephrology abstract 
by April 30th, 2018 to participate to the contest:                                 

the winner will receive € 1.000 and he/she will shoot a 
"Cappuccino with Claudio Ronco".   

       For details please visit  www.irriv.com 

Italian Exhibition Group | Convention Center 

Fiera di Vicenza  

Vicenza, Italy 
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WELCOME LETTER 

Welcome to the 36
th
 edition of the International Vicenza 

Course on Acute Kidney Injury and Continuous Renal Replace-

ment Therapies.  

36 years, what a long journey. We started with the idea of 

offering an updated course on the most important advances 

in the area of nephrology, critical care, cardiology and cardiac 

surgery. The course stands in perfect shape maintaining the 

same mission and its multidisciplinary nature. For this reason, 

the faculty is composed of more than 50 experts in the field 

coming from different disciplines and representing the top 

scientists and investigators of current literature. The 2018 

edition will be a totally new edition of the Vicenza Course.  

Brand new congress areas. 

Brand new exhibition hall.  

Brand new course structure. 

The Course will host an AKI path and a CRRT path that will be 

held simultaneously. 

A series of lectures and panel discussions will be delivered 

during the days of the course. Our task is to put together 

specialists from different disciplines in a single scientific event 

with a multidisciplinary approach to the critically ill patient 

with acute kidney injury and multiple organ dysfunction.  

Do not miss the opportunity to discuss with your peers and 

the most experienced colleagues and experts the recent ad-

vances and the basic information in critical care nephrology. 

For 36 years we have been your partner in education and 

science. Please continue to support us in our effort for a bet-

ter patient care. 

Companies and Members from the industry of the field are 

invited to join the event reserving booth and spaces in the 

exhibition area. 

SPECIAL 

REGISTRATION 

  

Special rate for:                                     

- 30 years old or younger                             

(Born after January 1st, 1988)                                

-  ex Vicenza/Irrivian Fellows               

This registration is possible only by sending an 

 € 300            

Tax included 

  

 

 EARLY BIRD  

REGISTRATION 

  

Until February 28th, 2018                      

(online only)                                               

Please note that with this registration it will 

not be possible to change name or cancellation 

after submission. Please note that the packag-

es must be payed only by bank transfer 

1 x € 450        

Tax included 

10 x €400   

Tax included 

 STANDARD 

REGISTRATION 

  

From March 1st until April 30th, 2018  

(online only)    

Please note that the packages must be payed 

only by bank transfer 

1 x € 600           

Tax included 

10 x € 550  

Tax included 

 LATE 

REGISTRATION 

  

From May 1st until June 8th,  2018                                                                   

(online only)                                              

Please note that the packages must be payed 

only by bank transfer 

 1 x € 700   

Tax included 

 10 x € 650 

Tax included 

 ON SITE 

REGISTRATION 

  From June 12th, 2018                         

(credit card only)  

 € 800              

Tax included 

ISCRIZIONE 
La partecipazione al Corso è gratuita previa iscrizione 

obbligatoria al seguente link:           

   https://npselearning.it/  

Sono disponibili  posti 
 
 

ATTESTATO di PARTECIPAZIONE 
L’attestato di frequenza verrà inviato a tutti                               

i partecipanti a  conclusione del corso 
 
 

ECM 
Sono stati 

r

ichiesti i  crediti formativi per 
Infermieri, Infermieri Pediatrici, Tecnici Perfusionisti 
Cardiovascolari, Medici Nefrologi, Medici Intensivisti, 

Medici Pediatri, Medici Internisti e  Biologi 
L’attestato ECM verrà inviato a tutti c o loro di cui sarà 
possibile rilevare la presenza certif

i
cata all’incontro e 

che avranno compilato correttamente i question ari 
richiesti.
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•Paziente di 6 mesi, 5 kg (ex-prematuro 25 
settimane, 550 g alla nascita)

•Disfunzione ventricolare destra severa e 
segni ecografici di pressione polmonare 
elevata (possibilmente sistemica)

• In terapia cronica con diuretico e 
vasodilatoatore polmonare e antiaggregante

•RICOVERO PER BRONCHIOLITE e quadro 
febbrile (39 C°)





•Creatinina basale 0.8 m/dl, PCR 25 mg/dL
•Necessità di intubazione e ventilazione
•Riempimento fluidico per ipotensione con 
sovraccarico (F.O.) del 8%
•Antibiotico-terapia empirica con 
vancomicina e pip/tazo
•Richiesto cateterismo per valutazione 
ipertensione polmonare e/o angio TC
•Diuresi < 1 ml/kg/h



AWARE: 1.5% of admitted patients (no neonates, no 

cardiac surgery)

AWAKEN: 1% of admitted neonates (no cardiac

surgery)

PICANet: 2.9% of admitted patients (from 0 to 8.6%)

DMCCP: 2% (1.3-2.5%, including ECMO patients)



Non-Infant Specific 3rd/4th generation CRRT



Infant-Specific/Adapted Devices

Cardio Renal Pediatric 
Dialysis Emergency 

Machine (CARPEDIEM)

Newcastle Infant 
Dialysis and 

Ultrafiltration 
System (NIDUS)

Aquadex FlexFlow





Pediatric patients
in the range of 2-10 kgs

(approximate BSA of 0.15–0.5 m2)

DESIGNED BY THE INTERNATIONAL RENAL RESEARCH INSTITUTE (2011)





EVOLUZIONE DEL PROGETTO

2011: PRODUZIONE DEL PRIMO 
PROTOTIPO

2014: PRIMO TRATTAMENTO
2014-2019: PUBBLICAZIONE DI 13 

lavori e successivo sviluppo
2015: Pubblicazione del libro
2020: APPROVAZIONE FDA



Lancet, May 2014

Creatinine: 0.5   2.0                      1.4               0.6                                              1.59         
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PCCM 2019



Adult VS Miniaturized Pump

Garzotto F et al, PCCM 2019

The 3 roller 

miniaturized pump

significantly optimized

flows of 5 Fr bilumen

catheters within the 

safety area (green)



Priming

volume

Qb

ml/min
Max 

net 

UF

Rep 

rate 

range

(ml/h)

UF 

rate 

super

vision

weight 

super

vision

AVAILABLE 

MODALITY

Fluid gravimetric 

control

Prismaflex® 
HF20

(0,20 m2)

59 ml 10-
100

none 0-500 TMP 
alarm 

≤ 7 g CVVH (pre+post), 
CVVHD, CVVHDF

±20 g immediate
Or ±60 ml/last 3 hrs

Carpediem® 025
(0,25 m2)

41 ml 2-50 1000
ml/24 h

0-600 20% 
of Qb

1 g CVVH (pre OR 
post), CVVHD 

Steps from 4 
to max 30 g

Carpediem®
015 

(0,147 m2)

33 ml 2-20 1000
ml/24 h

0-240 20% 
of Qb

1 g CVVH (pre OR 
post), CVVHD

Steps from 4 
to max 30 g

Carpediem® 
0075

(0,075 m2)

27 ml 2-15 1000
ml/24 h

0-150 20% 
of Qb

1 g CVVH (pre OR 
post), CVVHD

Steps from 4 
to max 30 g

Courtesy of S. Picca
STRICT EFFLUENT LIMITATION TO 20% BLOOD FLOW RATE!!!!!



ORIGINAL ARTICLE

CVVHD treatment with CARPEDIEM: small soluteclearance
at different blood and dialysate flows with three different surface
area filter configurations
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&

Dario Galeano1
&Stefania Aresu3
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&Stuart L. Goldstein6

&Claudio Ronco1,2,3,4,5,7
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Abstract

Background The CARdiorenal PEDIatric EMergency

(CARPEDIEM) machine was originally designed to perform

only continuous venovenous hemofiltration (CVVH) in neo-

natal and pediatric patients. In some cases, adequate convec-

tive clearance may not be reached because of a limited blood

flow. In such conditions, theapplication of diffusiveclearance

[continuousvenovenoushemodialysis(CVVHD)] wouldhelp

opt i mi ze bl ood puri f i cat i on. I n thi s study, the

CARPEDIEM™ machine was modified to enable the circu-

lation of dialysis through the filter allowing testing of the

performance of CARPEDIEM™ machine in CVVHD.

Methods Three different polyethersulfone hemodialyzers

(surfacearea=0.1 m2, 0.2m2, and 0.35m2, respectively) were

tested in vitro with a scheduled combination of plasma flow

rates (Qp= 10-20-30 ml/min) and dialysis fluid flow rate

(Qd= 5-10-15 ml/min). Three sessions were performed in

co-current and onein counter-current configuration (ascontrol)

for each filter size. Clearance was measured from the blood

and dialysatesidesand resultswith massbalanceerror greater

than 5 % werediscarded.

Results Urea and creatinine clearances for each plasma/

dialysate combination are reported: clearance increase pro-

gressively for every f i l ter proportional ly to plasma

flow rates. Similarly, clearances increase progressively with

dialysate flow rates at a given plasma flow. The clearance

curve tends to present a steep increase for small increases in

plasma flow in the range below 10 ml/min, while the curve

tends to plateau for values averaging 30 ml/min. As expect-

ed, the plateau is reached earlier with the smaller filter show-

ing the effect of membrane surface-area limitation. At every

plasma flow, the effect of dialysate flow increase is evident

and well defined, showing that saturation of effluent was not

achieved completely in any of the experimental conditions

explored. No differences (p>0.05 for all values) were ob-

tained in experiments using whole blood instead of plasma

or using co-current versus counter-current dialysate flow

configuration.

Conclusions Although plasmaflow and filter surfacegivean

important contribution to the level of clearance urea and cre-

atinine, it appearsevident that dialysateflow playsanessential

role in the blood purification process, justifying the use of

CVVHD versus CVVH in case of high dialysis dose require-

ment and/or limited blood flow rate.

Keywords AKI .CRRT .CVVHD .Neonate .PediatricRRT

AnnaLorenzin and Francesco Garzotto contributed equally to thiswork.
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K= 5 ml/min in a 3 kg pt=

100 ml/kg/h 

(considering a 100% 

saturation of the dialysate….)



TPE in pediatric CHD pts?

1.Hyperbilirubinemia in pts already
undergoing CRRT (liver failure, neonatal
jaundice, associated liver disease)

2.Sepsis with thrombocytopenia (in anuric
patients)

3.Immuno-mediated HTx rejection



E-Mail karger@karger.com
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 Therapeutic Plasma Exchange in 
Neonates and Infants: Successful Use 
of a Miniaturized Machine 

 Enrico Vidal    a     Francesco Garzotto    b, d     Mattia Parolin    a     Chiara Manenti    d, e     

Anna Zanin    c     Massimo Bellettato    c     Giuseppe Remuzzi    f     Stuart L. Goldstein    g     
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and the Department of Biomedical and Clinical Sciences, University of Milan,  Milan , Italy;  g    Center for Acute Care 
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age. To overcome the aforementioned limitations, plasma-

pheresis was performed in both cases using a machine spe-

cifically designed for patients weighing less than 10 kg. 

 © 2017 S. Karger AG, Basel 

 Introduction 

 Therapeutic plasma exchange (TPE) is a procedure 
used to treat a variety of conditions, including many im-
munological and non-immunological diseases. In 2007, 
the American Society for Apheresis produced guidelines 
to categorize indications for TPE, and the latest version 
of these recommendations was published in 2016  [1] . 
Due to the low incidence of disorders for which TPE 
might be accepted as potential therapy in children, indi-
cations are mainly extrapolated from the adult literature. 

 Keywords 

 Plasma exchange · Infants · Therapeutic plasma exchange · 

CARPEDIEM 

 Abstract 

 Therapeutic plasma exchange (TPE) in neonates and small 

infants is a treatment method at the forefront that may be-

come a potentially life-saving procedure in a wide array of 

severe conditions. Indications for TPE in the pediatric popu-

lation have been mainly derived from adult literature, with 

neonatal hyperbilirubinemia being the most notable excep-

tion. The only alternative to TPE in small pediatric patients is 

manual blood exchange transfusion, which, however, bears 

an unacceptably high risk of severe complications. Still, tech-

nical issues due to extracorporeal circulation in neonates 

have burdened TPE so far, since machines developed for 

adults require a relatively large blood volume to operate. We 

in this study, describe our preliminary experience of TPE for 

treating 2 potentially life-threatening conditions in neonatal 

 Received: January 23, 2017 

 Accepted: March 10, 2017 

 Published online: March 31, 2017 

 Enrico Vidal 
 Nephrology, Dialysis and Transplant Unit 
 Department of Woman’s and Child’s Health 
 University-Hospital of Padova, Via Giustiniani 3, IT–35128 Padova (Italy) 
 E-Mail enrico.vidal   @   inwind.it 

 © 2017 S. Karger AG, Basel
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 E.V. and F.G. contributed equally to this work. 
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potential causes of thrombotic microangiopathy, we performed 
stool sample for shiga toxin producing  Escherichia coli , blood cul-
tures, extended virologic profile, plasma homocysteine level, plas-
ma aminoacids, and ADAMTS13 activity, all of which resulted in 
normal values. The overall picture was then suggestive for a com-
plement-mediated aHUS. Due to the abdominal condition and the 
infectious risk, no complement-blocker medication was used, but 
TPE was initiated. A 5 cm dual-lumen 5 French catheter was placed 
surgically into the right internal jugular vein, and the child started 
TPE with the CARPEDIEM machine and the Plasmart 05 filter 
( Table 1 ). The circuit was primed with 50 mL of 4% albumin, and 
a continuous infusion of calcium gluconate (400 mg/kg per hour) 
was maintained throughout the treatment to prevent hypocalce-
mia. A plasma exchange volume of 200 mL was prescribed, using 
fresh frozen plasma as replacement fluid. The blood pump rate was 
set at 10 mL/min, with an exchange rate of 1 mL per minute and a 
total session time of 3.5 h. Anticoagulation was achieved with a so-
dium heparin bolus of 20 UI/kg and continuous infusion at a rate 
of 15 UI/kg/h to maintain an activated clotting time of 180 s. He 
received 5 consecutive daily sessions of TPE, without any clinical 
or technical problem. Due to the persistence of fluid overload, the 
first 2 sessions of TPE were both followed by a post-dilution CVVH 
with the same monitor. The patient received 22 h of CRRT overall, 
with a total weight loss of 800 g. Afterwards, an increase in urinary 

output was observed, with restoration of normal fluid status, renal 
function, and blood counts. Consistent with the “pre-eculizumab 
era” aHUS guidelines  [11] , treatment was completed with other 
3 consecutive sessions of TPE, and then fresh frozen plasma was 
administered for 10 days as a bridge to eculizumab therapy.

  At 2 months of age, after complete resolution of the abdominal 
condition with normalization of inflammatory markers, eculizum-
ab was started. The patient is currently receiving a maintenance 
dose of 300 mg of eculizumab every 2 weeks. His blood pressure, 
complete blood count, renal function, and urinalysis are normal. 
Antibodies to complement factor H and molecular analysis for 
complement-associated gene mutations resulted negative, but an 
increase in the amount of C5b9 on human microvascular endothe-
lial cells was found on serum sampled during the acute phase  [12] .

  The CARPEDIEM Machine 
 CARPEDIEM is a machine that is capable of performing both 

CRRTs and TPE ( Table 2 ). Three small pumps, 2 scales with a high 
accuracy, and a small extracorporeal circuit were designed to safe-
ly treat patients in the weight range of 2.5–9.9 kg. The TPE circuit 
( Fig. 1 ) is equipped with a 0.05 m 2  plasmafilter, while the total ex-
tracorporeal volume does not exceed 25 mL. The maximum al-
lowed blood flow for the TPE is 20 mL/min, with a proportional 
(10–20%) plasma flow. A continuous monitoring of the filter pres-

Table 1.  Patients’ characteristics and therapeutic plasma exchange parameters

Case 1 Case 2

Age (days of life), years 10 45
Body weight at birth, g 3,165 2,765
Body weight at TPE start, g 3,960 3,490
Indication Severe hyperbilirubinemia Atypical hemolytic-uremic syndrome
Central venous catheter

Site 4 Ch 5 Ch
Size Right femoral vein Right jugular vein
Lenght 5 cm 5 cm

TPE parameters
Replacement fluid Fresh frozen plasma Fresh frozen plasma
Replacement volume, mL 270 200
Plasmafilter (surface area) Plasmart 05 (0.05 m2) Plasmart 05 (0.05 m2)
Qb, mL/min 12 10
Exchange rate – QP, mL/min 1.2 1
In-flow pressure – PIN, mm Hg –115 to –80 –100 to –80
Out-flow pressure – POUT, mm Hg 105 to 125 55 to 75
Drop pressure, mm Hg 10 to 15 20 to 35
Alarms None None

Priming lines
Volume, mL 34 50
Solution Normal saline 4% albumin

Anticoagulation
Heparin bolus, U/kg 0 20
Heparin infusion, U/kg/h 7 15

Number of TPE sessions performed 4 5
Technical and/or clinical complications None None
Outcome Normal psychomotor development 

chronic renal failure
Normal renal function
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•Desaturazione severa (<85%) con 
peggioramento della disfunzione 
ventricolare destra e bassa gittata 
refrattaria a terapia vasoattiva

•ECMO V-A

•Necessità di proseguire la CRRT
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Connessione ECMO

TuttI i TRATTAMENTI disponibili sono applicabili

in modalità ECMO



A B
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Connessione ECMO

Tutti i TRATTAMENTI disponibili sono applicabili

in modalità ECMO



ASAIO 2019

• 48 patients CRRT during

vv-ECMO in the study

period. 

• CRRT circuit clotting was

11% in the 22 RCA + 

UFH group vs. 38% in the 

15 UFH group (p < 

0.001). -11 received both

and were exclud-

• No complication with 

citrate anticoagulation

-Clotting: increase of  

pressure across the filter (e.g. 

pressure drop > 150 mmHg) 

or presence of  visible clots

that required circuit

replacement to continue 

CRRT treatment

-Unscheduled change: before

72 hours uninterrupted

CRRT 



ARTIFICIAL-ARTIFICIAL ORGAN INTERACTION

Courtesy of dr Faeq Husain-Syed

RRT clinical alterations

RRT related benefits

• Fluid overload
control

• Inflammatory
mediators K

• Contribution to 
acidosis and 
electrolytes
normalization

RRT technical issues

• Flow turbulence
• Circuit pressures

alteration
• Malfunction of the 

system



CONCLUSIONE

• Problema cardio-polmonare in paziente pediatrico

• Sindrome cardio-renale di tipo 1 e 2

• Necessità di MULTI-ORGAN SUPPORT

• Evoluzione delle moderne piattaforme al fine di 
adattarsi alle esigenze di differenti pazienti nelle diverse 
fasi cliniche di malattia

• NECESSITA’ DI GESTIRE CRRT pediatrica con apparecchi 
dedicati e non adattati


