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BLOOD PURIFICATION CONCEPT BASED ON MOLECULAR SIZE/WEIGHT 

➢ SUBSTANCES TO REMOVE
➢ METHODS BLOOD PURIFICATION

CytapheresisPlasma-adsorption / Hemo-adsorption



THERAPEUTIC PLASMAPHERESIS 

➢ Extracorporeal blood purification= removal of substances with spec characteristics

• A large molecular weight (>100 kDa) 

• A prolonged half life with slow rate of formation and low volume of distribution  

• Acute toxic effect with resistance to conventionnal therapy

➢ Action: immunomodulator, rheological, « Removal Toxic»

➢ Substances: antibody, immune complexes, paraproteins, lipoproteins, toxins, 
substances (sflt1; CRP..), macromolécules…

➢ Technics: classification



Myasthenia: IgG1,3,4
GBS: IgG1,IgG3
AMR: IgG1,3-Cplt; IgG2,4
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TECHNICS OF THERAPEUTIC PLASMAPHERESIS

Centrifugation or Filtration or Adsorption

             





NON SELECTIVE THERAPEUTIC PLASMAPHERESIS (TP) 

ALBUMIN 
Iso 
osmotic/ionic

Fresh frozen plama
Single donor

Human Albumin Solvent or detergent

Volume 4-5 % 500mls
+ cristalloid NS

Iso HSA
isoosmolar

Clotting factor No clotting factor Clotting factor: 
iso except lowFVIII

Gammaglobulin No yes

Utilization Room temp, no 
blood compatible, 
rapid

Frozen storage / Blood  
group compatible

Complications Allergies
Infection
Hypotension
<2%

Citrate 7 meq/l
Allergies /Trali
Infection
5-20%



➢3 patients treated with TPE for CIDP with 
Device HF440®/Membran Granopen60® 
(Infomed, Switzerland)

➢  Monitoring Relativ Blood Volume (RBV)   
with Critline® (FMC,Germany) to evaluate 3 
protocol of HSA infusion:

- Continous infusion HSA4% (500mls=40g/l) 

- Or Infusion normal saline 25% of TPV
→ at the beginning or at the end of the session





TPE WITH 
INDICATION

OF FFP 
INFUSION

TTPai
ALF
SEVERE SEPSIS ?



Remove Plasma 

Remove 

protein

First Membrane

Second Membrane=
Fractionator 

HMW 

Albumin-rich plasma

DFPP 

Treated Plasma

Double Filtration Plasmapheresis
*T. Agishi, *l. Kaneko, *Y. Hasuo. *Y. Hayasaka, *T. Sanaka, *K. Ota, *H. Amemiya,  *N. Sugino, S. Kawai, and Yamanc

•Kidney Center, Tokyo Women's Medical Co/lege; tKawasumi Lt,boratories, Inc.; and ;/:Kuraray Co., Ltd., Tokyo, Japan.

Protein removal with size > Albumin No substitution fluid but some albumin



LDL Glycosorb: IgG specific Anti A/B

IA Semi-selectif:
Immunosorba: IgG1,IgG2,IgG4    
Therasorb Ig Omni 5: IgG, IgM, IgA, IgE, K,L
Globafin: IgG1,2,4 lower IgG 3 & IgM,IgA
Glycorex  (ProteineA): peu IgG3

Absorbent
Cartridge

PlasmaSepartor

Cartridge

Cartridge

➢ Specific substance removed with absorbent

➢ No substitution fluid but some albumin 

Clinical idto Products

Dyslipidemia Kaneka / Liposorber

Therasorb / LDL-Therasorb

Immune diseases Asahi / Immusorba PH-350

Fresenius / Globaffin

Therasorb / Ig- Therasorb

Liver support Teraklin / MARS

Fresenius Prometheus

Asahi / Plasorba BR-350

Transplantation Glycorex / Glycosorb ABO

Vitrosorb / Secorim

Sorbent  
regenerable
or for single use.

PLASMA-ADSORPTION



2023
2021



cTPE mTPE DFPP IA

Usage Common in USA Asia & CEE Asian and CEE Asia & CEE 
Germany++

Action Non selective Non selective Semi selective ± Specific

Vascular Access Peripheral veins Central access CVA / PVA CVA / PVA

Treated Plasma Volume 1-1.2 PV 1-1.2 PV 1-1.2 PV 2-2.5 PV

Plasma extraction 80% 30-35% 30-35%

Blood flows (VA++) 50-70 mls 100-200ml/min 90-150ml/min 100ml

Anticoagulant Citrate Heparin Heparin/citrate Heparin/citrate

Treatment time* Shorter (54-128 min) Longer (82-150 min) Idem TPE 360- 480 mns

IgG/IgM reduction* Equivalent* Equivalent* IgG / Fractionator Higher for IgG

COMPARISON TECHNICS
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➢ Peripheral venous access FIRST



➢Doppler ultrasound venous mapping
➢Ultrasound guidance for canulation

Mean Blood Flow:
90 mL/mn



PATIENT’S COAGULATION STATE WITH THERAPEUTIC APHERESIS 

➢ Coagulation activation
• Interaction with biomaterial (FXII) 
• Clinical condition (inflammation…)

➢ Bleeding risk
• Anticoagulation’s use 

(Heparin/RCA) 
• Removal of clotting factors 

and fibrinogen

➢  ONGOING STUDY  APHERCOAG STUDY NCT 06571552
➢Evolution clotting factors & Time Thrombin Generation



➢ Unfractionated Heparin

• Systemic anticoagulation

• Prescribed units/kg

• Bleeding risk and heparin induced 

thrombopenia 

➢ Citrate Anticoagulation

• Regional circuit anticoagulation

• Prescribed with ratio of whole blood 12:1 ACD-A 

• Infusion of gluconate/chlorure Ca2+

• Risk hypocalcemia, HypoMg2+, metabolic 

Alcalosis/acidosis 

Jing Jiao et al Renal Failure 2023

ANTICOAGULATION FOR TPE





First order kinetic model without refilling

1 EVP = 63% soustraction; 1,4 EPV= 74%

Treatment: 1 to 1.5 EVP

Theoretical removal of substance with TPE

1 PV exchange = 60% reduction 

VP= 6.5% Weight x (1 –Hc) or 40 mL/kg



➢Characteristics substances for 
prescription:

• Molecular weight or size
• Distribution volume
• Transfer between compartments
• Production rate
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A Removal of pathological antibodies.

B Stimulates the proliferation of B cells and plasma cells

D Removal of immune complex 

E Removal of cytokines

F Changes in lymphocytes number

G Increased T regulatory cells and T suppressor activity

H Correction of altered T helper cell type Th1/Th2 ratio 

favoring Th1 predominance

➢ Modulation of cellular immunity ? 

PLASMA EXCHANGE IN AUTO IMMUN DISORDER



➢ Evaluation before and after DFPP on 18 healthy volonteers (Membrane Fractionator 4A)

➢ Modification of immune system

➢  Decreased: 
T Cells suppressor

➢ Increased: 
T cells helper and B cells

➢ Inchanged: 
Total T cells / Natural killer

THERAPEUTIC APHERESIS = MODULATION OF CELLULAR IMMUNITY ?





METABOLIC AND VASCULAR 
EFFECTS



Effects of lipidapehresis for 2 patients

Results:  LDLc: 60% & Fibrinogen: 22%, 

  Viscosity plasma et sang 12% et 17% 

↑ Max Blood flow +34%

↓ peripheral vasc Resit

↓ Blood viscosity

LIPIDAPHERESIS = RHEOPHERESIS



Nephrology

https://onlinelibrary.wiley.com/journal/14401797


FDA authorization= 
TPE, DFPP no, LDLapheresis

2021

➢ No Guidelines in Europe !!

JAPAN= TPE, DFPP, PA

bbbb



CATEGORY: I first line, II second line therapy 

  

GRADE 1-2: strong recommandation 

with H/moderate quality evidence

Selection of clinical Indication (91)
With Evidence Based Medicine

Updating every 3 yrs



Disease of interest  →

Literature available  →

Disease description  →

Current management  →

Rationale for apheresis  →

Typical apheresis prescription →

JCA 2026
Grade III  II



Nephrology ICU

Chronic HDI & Therapeutic Apheresis➢ Plasmapherese ≈ 900 
sessions/an

➢DFPP & TPE centri/filtration
➢ VVP /VVC: Filtration/Centrif
➢ Heparine & Citrate
➢ Pas d indication chez greffe

Reanimation

Exemple d’un service 
de Néphrologie
CHU Nimes



PATIENTS TREATED BY THERAPEUTIC 
PLASMAPHERESIS IN FRANCE ( 2012-2024)



CONCLUSION

➢  Indications: PTTai  (PHRC PEXFREE), épuration vésicules extra-cellulaire, ischémie vasculaire?
➢  Essai randomisé Plasmaphérèse Thérapeutique vs médicaments ?

GOOD-IDES-02, a global pivotal Phase 3 trial in anti-GBM) 
disease, did not meet its primary endpoint
Renée Aguiar-Lucander, CEO, Hansa Biopharma said 
“We are disappointed not to be able to provide
a new treatment option for this patient group, 
who to date have experienced
poor outcomes. Despite the deep and rapid reduction of
anti-GBM antibodies following imlifidase treatment, 
it did not result in a statistically significant outcome in this setting



THANK YOU

DU Aphérèse thérapeutique 2026-27 Université Montpellier-Nimes site de Nimes

Arenesdelaplasma.org
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