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Therapeutic Plasma Exchange: 

Rationale as a Technique for Blood 

Purification 

 Substance to be removed is sufficiently 

large (>15,000 daltons) so as to make 

other, less expensive techniques 

unacceptably inefficient (ie hemofiltration, 

high flux HD) 

 Substance to be removed must have a 

comparatively long half life 

 Substance to be removed is acutely toxic 

and/or  resistant to conventional therapy 



Immunoglobulin removal with 

standard plasma exchange 
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Cascade Filtration: Issues for Discussion 

 

What are the advantages/disadvantages of CF? 

Consider safety of plasma supply, etc 

 

Is there a cost advantage for CF? 

 

What disease states are candidates for cascade 

filtration (CF)? 

 



Cascade Filtration: Issues for Discussion 

 

What are the advantages/disadvantages of CF? 

Consider safety of plasma supply, etc 

 

Is there a cost advantage for CF? 

 

What disease states are candidates for cascade 

filtration (CF)? 

 

 



Replacement fluids:  

Albumin and FFP 

 Allergic Reactions 

 Infections 

 Cost 



Albumin as replacement fluid 

in TPE 

 No risk of viral transmission 

 

 Very low risk of anaphylactoid  reactions:           

7/60,000units (Ring  and Messner; Lancet 

466,1977) 

 

 Contaminants such as aluminum may 

accumulate with  high volume exchanges in pts 

with renal failure 

 

 



Plasma factor depletion with 

albumin replacement 

 Depletion coagulopathy 

 Immunoglobulin depletion 

 Other factors? 



Kaplan & Halley, 

Kidney Int. 1990 



Risk of transfusion-transmitted viral 
infections per unit transfused 

 
HIV:                      1–2⁄1,000,000 

Hepatitis C virus:                    1–2⁄1,000,000 

Hepatitis B virus:                    1⁄200,000 – 1⁄500,000 

 
Estimates are for the United States and assume the use of modern 

screening tests. 

 

Stramer et al. N Engl J Med 351:760–768, 2004 

Stramer et al. SLArch Pathol Lab Med 31:702–707, 2007 

Dwyre et al. Vox Sang 100:92–98, 2011 

 



Complications of Plasmapheresis 

 (9 studies, >15,000 treatments) 
Mokrycki & Kaplan, Am J Kidney Dis 23:817, 1994 

 Urticaria             0.7-12 % 

 Paresthesias          1.5-9 

 Muscle Cramps  0.4-2.5 

 Dizziness                <2.5 

 Headaches             0.3-5 

 Nausea                   0.1-1 

 Hypotension       0.4-4.2 

 Chest pain           0.3-1.3 

 Dysrhythmia       0.1-0.7 

 Anaphylactic     00.3-0.7
  

 Rigors                    1.1-8.8 

 Hyperthermia        0.7-1.0 

 Bronchospasm       0.1-0.4 

 Seizure                 0.03-0.4 

 Pulmonary edema  0.2-0.3 

 Myocardial ischemia    0.1 

 Shock/MI               0.1-1.5 

 Hypoxemia / PE           0.2 

 CNS ischemia       0.03-0.1 

 Hemorrhage                  0.7 
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                      Cost of Albumin in U.S. 
 

5% (250 mL): $60.00                     =$720 for 3 Liters 
Solution (Albumin Human Intravenous) 

5% (250 mL): $75.00 

25% (50 mL): $64.50 

Solution (Albuminar-25 Intravenous) 

25% (50 mL): $112.50 

Solution (Albuminar-5 Intravenous) 

5% (250 mL): $112.50                          = $1344 for 3 Liters 
Solution (Albutein Intravenous) 

5% (250 mL): $113.94 

25% (50 mL): $108.00 

Solution (Buminate Intravenous) 

5% (250 mL): $111.10 

25% (20 mL): $44.44 

Does your secondary plasma filter cost more or less than albumin? 

If procedure is prolonged, how much more will you pay the apheresis nurse? 
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Cryoglobulinemia 

 Despite lack of randomized, controlled 

trials, there is a general consensus that 

plasmapheresis is useful for rapid removal 

of cryoglobulins.  

 Concomittant hepatitis C infection may 

render chemotherapy problematic. 

 Some patients may respond to 

plasmapheresis alone. Ferri et al. Nephron 

43, 246, 1986 





Hepatitis C associated cryoglobulinemia 
presenting with RPGN eight months after 
successful suppression of viral load with 
interferon 

Creat 

mg/dL 



Cryoglobulin Removal with Therapeutic 

Plasma Exchange (TPE) 

DATE IgM 

mg/dL 

Crycrit % 

Day 1 pre TPE 

         post TPE 

294 

97 

8% 

Day 2 pre TPE 

         post TPE 

119 

61 

 

trace 





Valbonesi et al Int J Artif Organs, 1983 



Waldenstrom’s 

Macroglobulinemia 

 Funduscopic abnormalities 

in hyperviscosity 

syndrome include dilated 

and tortuous retinal veins, 

giving a "sausage link" 

appearance(8) 

 Other retinal lesions 

include hemorrhages, 

exudates and papilledema 



Clinical Manifestations of Waldenstrom’s Macroglobulinemia  
Garcia-Sanz R et al. Br J Haematol 2001 Dec;115(3):575-82 

        Anemia/fatigue 80% 

Bleeding 23% 

Fevers, Night sweats, Weight loss: 23% 

Neurologic symptoms 27%  

Distal, symmetric, and slowly progressive sensorimotor peripheral 

neuropathy causing paresthesias and weakness   

Lymphadenopathy 40%, hepatomegaly or splenomegaly30%, and 

hepatosplenomegaly(25%) 

 

Hyperviscosity related symptoms due to increased levels of 

IgM (31%) 

Loss or blurring of vision, nystagmus, ataxia, tinnitus, 

sudden deafness, diplopia, vertigo, headache, dizziness 



MW: 900,000 daltons 



Date IgM 

Mg/dl 

Viscosity (1.1-

1.8 centipoise) 

Day 1 

Tpe 1 

5887  

3141 

4.22 

2.2 

Day 2 

Tpe 2/Rituxmab 

3893 

1644 

2.17 

1.52 

Day 3 2690 1.6 

Day 5 

Tpe 3 

4074 

1748 

2.71 

1.41 

Day 6 

Tpe 4 

2378 

1204 

1.65 

1.13 

Day 7 1994 1.36 



Hyperviscosity syndrome: efficacy and comparison of 

plasma exchange by plasma separation and cascade filtration 

in patients with immunocytoma of Waldenstrom’s type: 
Hoffkes, HG et al. Clin Nephrol, 1995, May 43(5):335-8. 
 

Conventional plasma exchange and cascade filtration was compared at 

random in cases of hyperviscosity syndrome due to immunocytoma of 

Waldenström's type (n = 11/group). 

 

Conventional plasma exchange decreased plasma viscosity by 48%; 

cascade filtration was less effective (26%), correlating with a smaller 

decrease of IgM (conventional plasma exchange 42% vs cascade 

filtration 27%). The profile of other plasma proteins studied did not 

change significantly with either treatment. In conclusion, we could not 

demonstrate a superior effect of cascade filtration as compared to 

conventional plasma exchange in the treatment of hyperviscosity. 



TPE for Hyperlipidemia  



Turnberg, Gut 13:1972 

Lipid apheresis for 

primary biliary 

cirrhosis 





                          Kaplan:  Trans ASAIO 36, 1990 



Single plasma volume exchange in Primary Biliary Cirrhosis
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Cascade Filtration: Conclusions 

CF is an elegant method of removing large 

molecules while minimizes the amount of 

replacement fluid required. 

 

Advantages: less risk of allergic reactions and 

“depletion” syndromes. Possibly lower cost. 

 

Disadvantages: Possibly more expensive and 

longer procedures. 

 


