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Outline:  
Therapeutic Apheresis Medicine (TAM) 

• Historical Evidence base of TAM 

 

• TAM is (neglected) part of clinical nephrology 

 

• Challenges and Barriers to Expanding 
Knowledge in TAM 

 

• Existing Evidence Base: JCA Special Issue 
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Apheresis Medicine:  
Saint Petersburg, Russia 



Apheresis Medicine:  
Saint Petersburg, Russia 



Extracorporeal Therapies RPA 2001 

 

• Hemodialysis 

• Hemofiltration 

• Hemodiafiltration 

• Continuous renal replacement therapies 

• Hemoperfusion 

• Apheresis (TPE) 

• Immunoadsorption 

• Liver dialysis 
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Blood Purification; Size Matters 

Molecular Weight kD  

Immunoglobulin G 

160kDa; 2 LC: 23-25 kDa each; 2 HC:~53 kDa each 

BUN Cr VitB12 Β2-mic K Lig C L Lig C Album IgG 

0.06 0.113 1.355 11.8 25 50 66 160 

Small Molecules Middle Molecules 

Hemodialysis: 
Diffusion Clearance 

Hemofiltration: Convective  Clearance 

Large Molecules 

Therapeutic Plasma 
Exchange Williams ME, Balogun RA. Clin J Am Soc 

Nephrol. 2014 Jan; 9(1):181-90. 



Apheresis Technology 

• Separation of blood components 

 

• Removal of the selected component 

 

• Re-infusion of the remaining components 

 

• It allows for processing large volumes of blood to 
collect or exchange different types of cells or blood 
components.  

 



Manual “Plasmapheresis” 

          

PLASMA  REMOVAL  WITH  RETURN  OF  CORPUSCLES 
(PLASMAPHAERESIS) 

 

FIRST PAPER 
 

JOHN   J.   ABEL,   L.  G.  ROWNTREE   AND   B.  B.  TURNER 
From  the  Pharmacological  Laboratory  of  the  Johns  Hopkins  University 

 
Received  for  publication,  July  16,  1914 

 

       I.     In   connection  with   our  experiments   on   vividiffusion  with  
 a  view  to  the  ultimate  use  of   the  method  for  the  relief   of   toxae-  
 mia   the   idea   suggested   itself   to  try   the   effects  of   the  repeated  
 removal  of  considerable   quantities  of   blood,  replacing   the   plasma   
 by   Locke’s   solution  and   reinjecting   this   together   with   the   sedi-  
 mented   corpuscles. 

J. Pharmacol Exp Ther, 5:625, 1914 

J Clin Apher. 2010 00;25(5):240-249. 
Okafor C, Ward DM …. Balogun RA. 



Russkiy Vratch (Russian Physician) Journal Cover Vol. 
XIII, no. 18, 1914 (page. 637) 

J. Pharmacol Exp Ther, 5:625, 1914 

J Clin Apher. 2010 00;25(5):240-249. 
Okafor C, Ward DM …. Balogun RA. 



Back to the Future:  
Dialysis & ‘Plasmapheresis’historically linked 

• Abel J.J., Rowntree L.G., Turner B.B. On the removal of diffusible 
substances from the circulating blood by means of dialysis // Trans. 
Ass. Am. Physicians. – 1913. – Vol.28. – P.51.  

• Abel J.J., Rowntree L.G., Turner B.B. On the removal of diffusible 
substances from the circulating blood living animals by dialysis // J. 
Pharmacol. Exp. Ther. – 1913-1914. – Vol.5 – P.275.  

• Abel J.J., Rowntree L.G., Turner B.B. Some constituents of the blood // 
J. Pharmacol. Exp. Ther. – 1913 – 1914. – Vol.5 – P.611.  

• Abel J.J., Rowntree L.G., Turner B.B. Plasma removal with return of 
corpuscles (plasmapheresis) // J. Pharmacol. Exp. Ther. – 1913 – 1914. 
– Vol.5 – P.625.  

• Yurevich V.A., Rozenberg N.K. A question of cleansing blood outside of 
an organism and the vital stability of red blood cells// Russian Doctor. 
– 1914. – Vol.13, №18. – P. 637 – 639.  



Barriers: Known and Imagined 

• Multidisciplinary: child of many parents 

• Expensive clinical trials 

• “Sham” Procedures: a no no 

• End points (and surrogates): not always clear 

• Biomarkers: not available for many 

• Injudicious, non-evidence based use 

• Non-standard/No measure of quality (CAP FACT) 

• Physiology/Pathology is not static 

 

 

 

Balogun RA. Semin Dial. 2012 Mar-Apr;25(2):113 

 



Family Practice 
Pediatric Medicine 
Medical Oncology 
Anesthesiology 
Nurse Practitioners 
Orthopedic Surgery 
Emergency Medicine 
Infectious Disease 
Physicians Assistant 
Gastroenterology 
Pain Management 
General Surgery 
Urology 
Pulmonary Disease 
Cardiology 
Diagnostic Radiology 
Allergy/Immunology 
Critical Care 
Multispecialty Group 
Endocrinology 
General Practice 

 

 

Therapeutic Apheresis:  
Why should  I care? 

adapted from AMA/Specialty Society RVS Update Committee Database 2009 – V1 c. Robert Weinstein 



Contributions American Society for Apheresis 

• Publication of standards for: 
– Documenting apheresis procedures 

– Qualifications of allied health staff performing apheresis procedures 

– Qualifications for physicians overseeing apheresis procedures 

• Development of apheresis requirements for the CAP Laboratory 
Accreditation Program 

• Advocacy for apheresis patients and practitioners 
– Clarification of CMS coverage guidelines 

– Review of insurance company coverage policies 

• Publication of evidence-based guidelines for the use of apheresis 
in clinical practice  - five editions 
– Sixth edition is in preparation 



What is the Special Edition of the Journal of 
Clinical Apheresis? 

• Journal of Clinical Apheresis 
– Presents work in all aspects of basic and clinical research, practical 

applications, emerging technologies and regulation in apheresis and 
related fields including hematology, nephrology, neurology, 
rheumatology, transplantation, cellular therapies, blood banking, 
transfusion medicine and others.  

– Impact factor of 1.933 

• Special edition is published every three to seven years 
– Seeks to provide a comprehensive review of the literature of the use of 

apheresis to treat disease 
– Seeks to objectively evaluate the science supporting or refuting the use of 

apheresis to treat disease 
– Seeks to provide practical recommendations 



Why was the Special Issue of the Journal of 
Clinical Apheresis created? 

• Dearth of randomized controlled trials of the use of 
apheresis 

• Between 1976 and 1999*: 

– 592 published articles on the use of apheresis 

– 85 published randomized controlled trials 

• Quality of apheresis literature is limited 

– For some diseases ONLY case studies or small series 

• Need for evidence-based guidance 

*Shehata N, Kouroukis C, Kelton JG. A review of randomized controlled trials using 

therapeutic apheresis. Transfus Med Rev 2002;16:200-229. 



Barriers: Known and Imagined 

• Multidisciplinary: child of many parents 

• Expensive, clinical trials 

• “Sham” Procedures: no no 

• Injudicious, non-evidence based use 

• Non-standard/ No measure of quality (CAP, 
FACT….) 

• Physiology/Pathology is not static 

 

 

 



What is the Special Edition of the Journal of 

Clinical Apheresis? 

• Journal of Clinical Apheresis 
– Presents work in all aspects of basic and clinical research, practical 

applications, emerging technologies and regulation in apheresis and 
related fields including hematology, nephrology, neurology, 
rheumatology, transplantation, cellular therapies, blood banking, 
transfusion medicine and others.  

– Impact factor of 1.933 
 

• Special edition is published every three to seven years 
– Seeks to provide a comprehensive review of the literature of the use of 

apheresis to treat disease 
– Seeks to objectively evaluate the science supporting or refuting the use 

of apheresis to treat disease 
– Seeks to provide practical recommendations 



• 1986 - Edited by Dr. 
Harvey Klein 

• 1993 – Edited by Dr. 
Ron Strauss 

• 2000 – Edited by Dr. 
Bruce McLeod 
– ASFA Categories first 

introduced 

– 53 clinical indications 
categorized 

History of the Special Edition of the Journal of 

Clinical Apheresis 



History of the Special Edition of the Journal 

of Clinical Apheresis 
• 2007 – Edited by Dr. Zbigniew 

Szczepiorkowski 
– Fact sheet format introduced 

– Strength of evidence for the use 
of apheresis provided 

– 72 clinical indications 
categorized 

• 2010 – Edited by Drs. Beth Shaz 
and Zbigniew Szczepiorkowski 
– Category III definition revised 

– Recommendation grades for the 
use of apheresis provided 

• 2013 – Edited by Drs. Beth Shaz 
and Yossi Schwartz 
– 78 Clinical 

indicationscategorized 



Guidelines on the Use of Therapeutic 
Apheresis in Clinical Practice- Evidence-Based Approach 

J Schwarz, Z Szczepiorkowski, M Delaney, J Winters, M Linenberger, Y Wu, R 
Balogun, A Padmanabhan, M Williams, BH Shaz  
  

Background: The JCA Special Edition has been published since 1986; starting in 2007 the frequency of 
publications went from 7 to 3 years reflecting the increasing evidence and continued refined process of 
evaluating evidence and categorizing apheresis indications. Methods: The JCA Special Issue Writing 
Committee’s goals for the new edition were to: review and revise all fact sheets; add new fact sheets; revise 
the process for ASFA categories assignment to increased consistency; and create a searchable database of 
reviewed articles. Committee consisted of 10 members from diverse fields (membership was determined 
through application review process). Diseases for which therapeutic apheresis is used in the published 
literature were reviewed by a primary author who drafted a ‘fact sheet’ which consisted of enumerating and 
qualifying the literature; incidence, description, management of disease; rationale, technical notes, volume 
treated, replacement fluid, treatment frequency and duration for therapeutic apheresis; and references. 
Second committee member reviewed, followed by outside specialist review of the fact sheet then the 
indications were categorized and graded.  Categorization and grading definitions were the same as 2010, but 
application to each disease was applied more specifically and consistently. Results: 78 diseases were 
categorized into 150 separate grades/categories (range 1-4 per disease) up from 70 diseases and 122 
separate grades/categories. The committee decreased the category for 8 indications, increased category for 
7, decreased grade for 19 and increased grade for 4. Notable changes were age related macular 
degeneration, dry, using rheopheresis and heritary hemochromatosis using erythrocytapheresis went from 
category III to I and grade 2B to 1B. New fact sheets include Henoch-Schonlein purpura (plasma exchange 
(PE) III/2C), heparin induced thrombocytopenia (PE precardiopulmonary bypass III/2C, thrombosis III/2C), 
IgA nephropathy (PE crescentic III/2B, chronic progressive III/2C), lipoprotein a hyperlipoproteinemia (LDL 
pheresis II/1B), sudden sensorineural hearing loss (LDL apheresis III/2A, rheopheresis III/2A, PE III/2C), toxic 
epidermal necrolysis (PE III/2B) and voltage gated potassium channel antibodies (x,x). Conclusion: The JCA 
Special Edition continues to be expanded and refined as well as provide useful information to inform 
practitioners about the evidence of using therapeutic apheresis for a wide range of diseases and disease 
states. 

 

Committee consisted of 10 members from 
diverse fields (membership determined 
through application review process)  

published literature reviewed by primary 
author, who drafted a ‘fact sheet’ qualifying 
the literature 

incidence, description, management of 
disease; rationale, technical notes, volume 
treated, replacement fluid, treatment 
frequency and duration for T A & references 



5th EDITION OF ASFA 

SPECIAL ISSUE 2010

ASSIGN 7-10 ENTITIES TO 

EACH COMMITTEE 

MEMBER 

COMMENTS FROM TWO 

REVIEWERS

CATEGORY AND 

RECOMMENDATION 

GRADE ASSIGNMENT AT

FACE TO FACE MEETING 

OR CONFERENCE CALL

DRAFT II

FINAL FACT 

SHEETS

FINAL 

VERSION

MANUSCRIPT COMPILED

REVIEW BY INDEPENDENT 

REVIEWERS FOR SELECT 

FACT SHEETS

DRAFT I

LIST OF 

DISEASES

REVIEW OF PREVIOUS 

ASFA INDICATIONS 

(ADDITIONS/DELETIONS 

AS INDICATED)

DRAFT II 

WG

RESOURCES

PUBMED

FACT SHEET TEMPLATE

REVIEW BY THE 

COMMITTEE

DRAFT III

The Production Process   



2013 Fact Sheet Structure 

• Disease name 

• Incidence 

• Condition 

• Procedure 

• GRADE 
Recommendation 

• ASFA Category 

Special Issue, Clinical application of Therapeutic Apheresis,  

5th edition, Journal of Clinical Apheresis 2010;25:83-177  



Traditional ASFA Indication Categories for 

Therapeutic Apheresis (II-IV Special Issues) 

Category I Standard and acceptable. Primary therapy or first-line adjunct. Usually 
based on well-designed randomized controlled trials or broad base of 
published experience. 

Category II Generally accepted as supportive or adjunctive to more definitive 
treatments. Not primary, first-line therapy. Randomized controlled studies 
in some, but usually small series or case studies.   

Category III Suggested benefit; evidence not sufficient to establish efficacy or to clarify 
the risk:benefit or cost:benefit ratio.  Controlled trials show conflicting 
results; anecdotal reports too few or variable to support consensus. IRB 
protocol or last resort 

Category IV Controlled trials have not shown benefit; anecdotal  reports have been 
discouraging. Apheresis discouraged. Research protocols only (IRB-
approval needed)  

adapted 

from: 

Strauss RG et al. J Clin Apher 1993;8:189-94 

McLeod BC. J Clin Apher 2000;15:1-5 

Szczepiorkowski ZM et al. J Clin Apher 2007;22:96-105 

Revision of ASFA Indication Categories  V-
VI edition (with examples) 

First-line therapy: primary stand-alone treatment or in conjunction with 

other modes of treatment.  

Acute Guillain-Barré Syndrome; Myasthenia Gravis 

Second-line therapy: stand-alone treatment or in conjunction with other 

modes of treatment. 

Acute disseminated encephalomyelitis 

Optimum role of apheresis therapy not established. Decision making 

should be individualized.  

TPE for sepsis and multi-organ failure 

 

Published evidence indicates apheresis to be ineffective or harmful. Seek 

IRB approval.  

Plasma Exchange for Rheumatoid Arthritis 

Likely Grade 1 

Likely Grade 1 

Likely Grade 2 

Grade 1 or 2 

(A, B or C) 

(A, B or C) 

(A, B or C) 

(A, B or C) 



Highlights of the 2013 Special Issue  
 

• Compilation of all fact sheets for disease entities which were 
assigned ASFA categories I, II, III and IV 

 

• 78 diseases/medical conditions are categorized 

 

• In-depth clinical view  

 - If apheresis is used in more than one clinical setting in the same 
disease state, each is treated as a separate indication and is assigned 
a recommendation grade and category 

 Example: Solid organ transplantation  

  

    - When needed, diseases divided into more than one Fact Sheets,  

 Example: Sickle Cell Disease acute & non-acute  



It Takes a Nation… 

2 Mike Linenberger 1 Meghan Delaney 
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Yan Wu 

3 Jeff Winters  
4 

Anand Padmanabhan 
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Ziggy Szczepiorkowski 
10 

Yossi Schwartz 
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Rasheed Balogun 
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Beth Shaz  

7 

Mark Williams  



Additional Facts about the 2013 Guidelines  

• Internationally recognized 

– Translated into Spanish and Russian 

– Adopted and endorsed by the Spanish Hematology 
Society 

• Utilized by third party payers for determining 
coverage of apheresis procedures 



It Takes a Nation… 

2 Mike Linenberger 1 Meghan Delaney 

5 

Yan Wu 

3 Jeff Winters  
4 

Anand Padmanabhan 

6 

Ziggy Szczepiorkowski 
10 

Yossi Schwartz 

8 

Rasheed Balogun 

9 

Beth Shaz  

7 

Mark Williams  



JCA 2013 Committee Denver CO Fall 2012 



Future Directions for the Guidelines  

• 7th edition of guidelines to be published in June of 2016 
• Expansion of references reviewed in creating the fact sheets 
• Guidance for the use of apheresis in additional disorders 

including: 93 conditions being considered. Seattle, next week 
– HELLP (hemolysis, elevated liver enzymes, low platelet ct) 
– TMA, complement-mediated TMA, metabolism-mediated TMA, 

coagulation-mediated TMA 
– Shiga toxin-mediated (ST-HUS) 
– Hemophagocytic lymphohistiocytosis/ hematophaocytosis syndrome 
 

Expansion of translation into other languages (6th Issue) 
– Spanish and Russian 
– Simplified Chinese 
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Email address 

 

 

• rb8mh@virginia.edu 

 

 

• rabalogun1@yahoo.com 
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