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SIX reasons why we will be slowly moving from standard RRT to MOST (Multi Organ 
Support Therapy) 



1) In 2021, It is mandatory that, in your unit,  on a regular basis, CRRT is stable, continuous (I mean really continuous!….), and effective. 

No excuse anymore! 



 
How to obtain a continuous, stable 

and predictable session ?



 
How to obtain a continuous, stable 

and predictable session ?

1) Good doctors and good nurses (team work +++) who work with protocols made from guidelines

2) Good products (CRRT machine, biocompatible circuit)

3) Good management of circuit anticoagulation

4) Filter Performance optimized over time

5) Good dialysis catheter



Correct management of the « package » (anticoag – mb/FF – catheter)

continuous, stable and predictable CRRT session

Ready to work on a more complex extracorporeal treatment session 

                 
                  





• Renal dysfunction 
+
• Respiratory dysfunction 
• Hemodynamic dysfunction 
• Neurologic dysfunction
• Liver dysfunction
 
 

= very poor prognosis 

Our patients who need CRRT are most of the time the sickest 
ICU patients = Patients with MOF

2) 



Organ Cross-talks 

Husain-Syed et al. Intensive Care Med 2018

3) 



                                AKI            Sepsis-induced AKI      Sepsis

Approx. 50% of AKI in the ICU are related to sepsis!
4) 

Hoste et al. Intensive Care Med 2015
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6) 



Past Future  

Technological progressMedical knowledge

MANY UNANSWERED QUESTIONS : 
Which patients exactly? 
Which Timing? 
How do these therapies exactly work? 
What to ultimately remove?

But be careful!
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TNF, IL-6, IL-8 (early deaths)

                      IL-4, IL-10, IL-1ra (late deaths) 

- No clinical signs of this 
immunosuppression

- Increased risk of HAI
- 70-80% of total mortality
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• High-volume hemofiltration and Cascade hemofiltration

• Plasma exchanges

• Coupled Plasma Filtration Adsorption  

• Hemoperfusion: PMX-B (Toray), Cytosorb (Cytosorbents), LPS adsorber (Alteco), 
HA330 (Jafron), HA380 (Jafron) 

• New membranes: high adsorptive hemofiltration (oXiris, Baxter) and  high cut-off 
membranes (Emic2, Fresenius Medical Care)

EXTRACORPOREAL BLOOD PURIFICATION TECHNIQUES AVAILABLE IN 2021 

Now available concomitantly to RRT!



 

Yes it is a safe therapy!

Is hemoperfusion a safe therapy regarding 
adverse events?

Context Study type Sample Size Modality Adverse Events / Safety Issues

Nemeth 2018 Cardiac Transplantation Case series
16 

(vs 16 controls)
Within CPB
Mean = 203 min

No difference in adverse events observed

Friesecke 2017 Sepsis / Cardiac surgery / Others Observational 198
With CRRT / Within CPB or 
hemoperfusion
Range from 8 to 60.8 hrs hrs

No device-associated side effect

Träger 2016 Cardiac Sx (Endocarditis)
Case series 39

(28 hist. controls) 
During CPB
Median= 132 min.

No mention of adverse events

Träger 2017 Post-CPB SIRS
Case series

16
With CRRT 
Range: 5-88 h

No mention of adverse events

Kogelmann 2017 Septic shock Case series 26
With CRRT
 

No device-related adverse events during or after 
the treatment sessions

Friesecke 2017 Septic shock Case series 20 With CRRT
No serious adverse effects of the therapy were 

observed



Asgharpour et al. BMC Nephrol 2020

- Critically ill COVID-19 patients 
- Babol University of Medical Sciences, IRAN
- Inclusion: patients with no positive clinical 
improvement after antiviral and antibacterial 
drugs
- 10 patients underwent 3 sessions of 
hemoperfusion (cartridges HA-280 and HA-
230 - Jafron Biomedical, CHINA) with CVVH 
(B.Braun)

SpO2 improved (figure)
IL-6: 139 +/- 105. to 72 +/- 65 pg/ml



Wang et al. Int J Infect Dis 2020

EBP 
= 
HA 330
+
BS 330 
+ 
Plasma exchanges

EBP

A 62-year-old male with 
severe SARS-CoV-2 
infection 



Ramirez-Guerrero et al. Blood Purif 2020

59 year old man 
EBP : HP (HA-380, Jafron biomedical) + HVHF 70 ml/kg/h



Dastan et al. Journal of Global Antimicrobial Resistance 2020

A 54 year old man

EBP: CRRT + HA 380 

IL-1: 523 pg/mL to 38 pg/ml



Rhodes et al. Intensive Care Med 2017

Evans et al. Intensive Care Med 2021
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Bidar et al. Anesth Crit Care Pain Med 2021
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TRUE STORY: Mr G, a peaceful retired grandpa…   

- Man, 68 years old, 1 m 71 – 84 kg

- Past medical history: 
High blood pressure
Mild Chronic Kidney Disease  (stable)

- Admitted to the burn ICU due to: 

- Domestic accident – Fire burn
- Total burn surface area = 50% (3rd degree = 45%)
- Face, back, thorax, upper limbs and both hands    



Mr G, a peaceful retired grandpa…   

Surgery



Mr G, a peaceful retired grandpa…   



Mr G, a peaceful retired grandpa…   

ATB won over 
sepsis each time!

Thanks… 
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      But why is he still in the ICU 5 months 
after ICU admission, under mechanical 
ventilation, vasopressors and CRRT? 

Why will he finally die?
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mHLD
       mHLA-DR : robust maker of immunosuppression 

Mr G, a peaceful retired grandpa…   

mHLA DR 10 days 
after admission

= 

2568 AB/C
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mHLA DR

  > 20 000 AB/C  = Normal
15 000 to 20 000 AB/C = Grey zone 

10 000 to 15 000 AB/C = Light immunosuppression 
5 000 to 10 000 AB/C = Moderate immunosuppression

 < 5 000 AB/C = Severe immunosuppression 
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Would an early treatment applied within 
the first days post ICU admission be able to 

avoid many sepsis, save thousands of 
dollars/euros and keep the patient alive at 

the end? 
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Linden et al. Burns 2014



Burn pigs 
• 15 pigs with 40% total body 

surface area deep burn (9 
Hemoadsorption vs 6 in sham 
group)

• 6-hour HA session or sham 
session at day 1 day 2 and day 3 

• Significant removal of IL 1b, IL 6, 
IL 10 et myoglobine by the device 
but no significant systemic or 
pulmonary reductions

Linden et al. Shock 2015

(Looking for centers interested in participating in a multicenter study on hemoperfusion in burn patients) 



Zhang et al. Medicine 2021



CONCLUSION 

1) MOST:  New concept facilitating organ support management 

2) Therapies are under scientific investigation

3) Interesting for precision, individualised medicine in the ICU

4) Strong rationale to deeply assess these extracorporeal therapies 
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