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Glossary of Abbreviations 

ААN – American Academy of Neurology 

ADEM – acute disseminated encephalomyelitis  

AIDP – acute inflammatory demyelinating polyneuropathy 

ALS – amyotrophic lateral sclerosis  

Anti-MuSK – anti-muscle specific tyrosine kinase (musk) antibodies 

ASFA – American Society for Apheresis 

CIDP – chronic inflammatory demyelinating polyneuropathy 

CFS – cerebrospinal fluid 

CNS – central nervous system 

CMV – cytomegalovirus 

EBV – Epstein-Barr virus 

EFNS – European Federation of Neurological Societies 

FDA – Food and Drug Administration  

GBS – Guillain–Barré syndrome  

Hct - Hematocrits 

HIV – human immunodeficiency virus 

HSV – herpes simplex virus 

IVIG – intravenous immunoglobulin 

LDL – low-density lipoprotein cholesterol  

MGUS – monoclonal gammopathy of undetermined significance  

M S – multiple sclerosis 

NIH – National Institute of Health 

NMO – neuromyelitis optica 

OCD – obsessive-compulsive disorder 

PANDAS – pediatric autoimmune neuropsychiatric disorders associated with 

Streptococcal infections  

PV – plasma volume 

RBC – red blood cells 

RCTs – randomized clinical trials 

TBV – total blood volume 

ТМ – transverse myelitis 

TPE – therapeutic plasma exchange  

TPV – total plasma volume  

Tr – thrombocytes 

VGKC – voltage-gated potassium channels  
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 I. Introduction 

The term apheresis comes from Greek (ἀφαίρεσις), and literally refers to a 

"withdraw". Apheresis is a procedure in which blood of the patient or donor is passed through 

a medical device which separates out one or more components of blood and returns 

remainder with or without extracorporeal treatment or replacement of the separated 

component. 

According to the American Society for Apheresis (ASFA) therapeutic apheresis 

procedures included adsorptive cytapheresis, extracorporeal photopheresis, selective 

filtration, immunoadsorption, LDL apheresis, leukocytapheresis, thrombocytapheresis, red 

blood cell (RBC) exchange, rheopheresis, plasmapheresis, therapeutic plasma exchange 

(TPE), 

The terms therapeutic plasmapheresis and therapeutic plasma exchange are often used 

as synonyms in literature, therefore, in the current consensus we have accepted the concept of 

therapeutic plasmapheresis to be perceived in the sense of therapeutic plasma exchange. 

Therapeutic plasmapheresis (therapeutic plasma exchange) is a beneficial aphaeretic 

method in the treatment of a number of neurological conditions. In some of them its 

effectiveness was proven, and in others - studies are under way to eventually confirm it. 

 

II. Therapeutic plasmapheresis – definition, characteristics, principles  

Therapeutic plasmapheresis (TPE) is a process in which plasma is filtered and 

removed from the blood by replacing the removed plasma volume with a 1:1 substitution 

solution. The separation of plasma from blood cell components can be achieved by 

centrifugation or membrane filtration. 

The procedure is appropriate for removing substances >15,000 Da (antibodies, 

immune complexes, mediators of the inflammatory response, cryoglobulins, melanoma light 

chains, endotoxins, cholesterol containing lipoproteins, etc.).  

Plasma half-life determines the time needed for recovering of plasma pathogens 

levels, respectively the frequency of therapeutic courses. 

The replacement solutions may be crystalline or colloidal. Crystalloid solutions 

deliver volume, electrolytes and simple carbohydrates. Combining the crystalline solutions 

with colloids is most preferable. 

Colloidal solutions deliver volume and protein, and maintain colloid oncotic pressure. 

Human-albumin or fresh-frozen plasma is used for substitution.  

The use of Human-albumin as a replacement solution minimizes the risk of hepatitis, 

reduces the mediators of inflammation, and the incidence of allergic reactions is relatively 

low. Blood type compatibility does not need to be determined when using Human-albumin. 
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Disadvantages are related to the higher cost of treatment and the lack of coagulation factors 

and immunoglobulins in the solution. 

Fresh frozen plasma contains clotting factors and immunoglobulins but is related to a 

higher percentage of allergic reactions, there is a minimal risk of hemolytic complications 

and hepatitis C and HIV infection as well. Blood type compatibility is necessary to be 

determined. 

Infections and blood clotting problems are the most common complications associated 

with plasmapheresis. 

The preferred anticoagulant for plasmapheresis is heparin, although citrates are more 

commonly used in centrifuging devices. 

The formula for calculating the volume of plasma to be replaced is based on weight, 

height and hematocrit value (Hct). 

The amount of the exchanged plasma volume is approximately 40 ml/kg. 

A formula for calculating the plasma volume to be substituted is: Total Blood Volume 

(TBV) = weight of the patient in kg x 70 ml/kg Plasma Volume (PV) = TBV x (100-Hct%  

Example: For a 70 kg patient, the plasma volume will be: TBV = 70 kg x 70 ml/kg = 

4900 ml PV = 4900 ml x (100-41%) = 2891 ml or approximately 3000 ml. 

The expected effects of plasmapheresis are divided to: 

• short-term - clearing of circulating harmful substances (immune complexes, 

monoclonal gamma globulins, protein-binded toxins). 

• medium-term - increase in endogenous ability of macrophages to bind to 

immunoglobulins and improve susceptibility of antibody-secreting cells to 

immunosuppressive drugs. 

• long-term - long-term immunomodulation effects are expected, but still not well 

studied. 

 

III. Necessary conditions and algorithm for conducting therapeutic 

plasmapheresis  

A. Prior to conducting the procedure, the patient must: 

1. Be placed on monitor control. At least, respiratory rate and oxygen saturation, 

pulse, non-invasive blood pressure, temperature (axillary, rectal) are monitored. 

2. Have a multiple lumens central/peripheral venous catheter. 

3. To have a two-lumens high-velocity central venous catheter. 

4. Have a nasogastric probe (if needed). 

5. Have a urethral catheter (if needed). 
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6. Intubated/tracheotomized patient placed on mechanical ventilation or readiness for 

urgent intubation with possibility for mechanical ventilation in case of threatening respiratory 

failure. 

             7. The treating team must be prepared (medication and equipment) to perform cardio-

pulmonary resuscitation if necessary. 

B. General principles of TPE: 

The presence of two highly accessible accesses: a catheter leading from patient to the 

apparatus ("arterial") and another - from the device to the patient ("venous") is mandatory. 

The anticoagulant (citrate or heparin) must be added to the blood pre-plasma filter in 

order to prevent coagulation. 

The patient's blood is filtered through a porous membrane (cell separator) where the 

plasma is removed from the formed elements (erythrocytes, leucocytes, platelets). 

When high blood flow (100 ml/min), small molecules such as cytokines, as well as 

large molecules such as albumin and immunoglobulins, are easily removed from the rest of 

the blood by a factor of > 0.95. 

Then the ―purified‖ formed elements are mixed with the replacement solution (freshly 

frozen plasma, albumin solution and saline) and returned back to the patient. 

One TPE course takes an average of 2-6 hours at a plasma exchange rate of 1300 to 

3000 ml/hour, depending on the height and weight of the patient, blood viscosity and 

technical parameters. 

 

C. Key aspects to be assessed prior to initiate therapeutic plasmapheresis  

Discussion 

Indications for therapeutic plasmapheresis should be considered based on the 

diagnosis and the history of the current disease, taking into account the results of published 

studies and the specific risks to the patient from the procedure. 

Interactions  

The effect of therapeutic plasmapheresis on comorbidities and medications (and vice-

versa) should be considered. 

Technical issues 

The technical aspects of therapeutic plasmapheresis such as type of anticoagulant, 

replacement solution, vascular access, and volume of whole blood processed (e.g., number of 

plasma volumes exchanged) should be addressed. 

Therapeutic plan  

Total number and frequency of therapeutic plasmapheresis procedures should be 

addressed. 
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Clinical and laboratory parameters 

The clinical and/or laboratory parameters should be established to monitor 

effectiveness of the treatment. The criteria for discontinuation of therapeutic plasmapheresis 

should be discussed whenever appropriate. 

 

Timing and Location 

The acceptable timing of initiation of therapeutic plasmapheresis should be 

considered based on clinical considerations (e.g. medical emergency, routine etc.).  

The location where the therapeutic plasmapheresis will take place should be also 

addressed (e.g. intensive care unit, operating room, etc.). If the timing appropriate to the 

clinical condition and urgency level cannot be met, a transfer to a different facility should be 

considered based on the clinical status of the patient. 

 

D. Specialists and equipment required: 

TPE is conducted predominantly under intensive treatment. Conducting the procedure 

requires prior discussion and co-implementation by a specialist in Neurology and a specialist 

in Anesthesia and Intensive Care. 

The procedure should be carried out with a modern extracorporeal blood purification 

device with the possibility of high-volume plasma exchange and the highest levels of patient 

protection. The reliability should correspond to the European CE mark and the FDA 

requirements for equipment of the relevant class. 

A patient monitoring system with non-invasive monitoring of breathing and 

circulation and cardiopulmonary resuscitation equipment is required. 

 

IV. Indications for the use of therapeutic plasmapheresis in neurological diseases 

 

1. Acute inflammatory demyelinating polyneuropathy (AIDP) /Guillain-Barre 

syndrome (GBS) 

А) Severe AIDP 

ААN: On the basis of consistent findings from Class I studies, therapeutic 

plasmapheresis is established as effective for the treatment of AIDP/GBS severe enough to 

impair the ability to walk independently or to require mechanical ventilation. Plasmapheresis 

should be offered in the treatment of AIDP/GBS severe enough to impair independent 

walking or to require mechanical ventilation (Level A).   

ASFA: Therapeutic plasmapheresis in severe forms of AIDP refers to Grade 1A 

Category I and if administered after IVIG therapy - Grade 2C Category III. The results of 

several controlled studies indicate TPE treatment can accelerate motor recovery, and decrease 
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time on the mechanical ventilation. Several studies in Japan and Europe reported therapeutic 

plasmapheresis to reduce exacerbations, shortens the duration of the disease and improves the 

long-term prognosis. 

Bulgarian consensus: Indications for therapeutic plasmapheresis are present in 

patients with a reliable diagnosis and severe forms of the disease with respiratory and motor 

disorders (impossible gait) that continue to worsen, and the duration of the disease does not 

exceed 3 weeks. 

B) Mild AIDP 

AAN: For milder AIDP/GBS, in which ambulation is preserved, plasmapheresis is 

probably effective, based on a single Class I study. Plasmapheresis should be considered in 

the treatment of milder clinical presentations of AIDP/GBS (Level B). There is insufficient 

evidence to demonstrate the superiority of TPE over the IV immunoglobulin (IVIg) 

administration when treating milder AIDP/GBS. 

 ASFA: Therapeutic plasmapheresis refers to Grade 1A Category I and if 

administered after IVIG therapy – Grade 2C Category III  

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

indicated.  

 

2. Chronic inflammatory demyelinating neuropathy (CIDP). 

 AAN: Based on two Class I studies, plasmapheresis is established as effective in the 

short-term treatment of CIDP. The beneficial effect is not sustained, with worsening 

beginning 1–5 weeks after last plasmapheresis treatment (Level A). 

ASFA: Therapeutic plasmapheresis refers to Grade 1B Category I. 

EFNS: TPE provides a short-term effect after which a rapid worsening of symptoms 

might occur. This may require a maintaining plasmapheresis treatment and/or other 

immunomodulatory therapies (steroids, IVIG). 

Bulgarian consensus: Combined Prednisone and plasmapheresis treatment is 

indicated in case of lack of improvement even after four weeks of Prednisone treatment, or 

when patient continue to worsen or develop side effects. It is performed twice a week for 3 to 

6 weeks, and then repeated, depending on the patient's worsening. 

 

3. Dysimmune neuropathies 

А) Immunoglobulin A (IgA) and immunoglobulin G (IgG) monoclonal 

gammopathy of undetermined significance (MGUS) 

ААN: Plasmapheresis is probably effective in IgA- and IgG-MGUS–associated 

polyneuropathy, based on one Class I study (Level B).  
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ASFA: The administration of TPE in paraproteinemic demyelinating neuropathies 

IgG/IgA refers to Grade 1B Category I. 

Bulgarian consensus: Therapeutic plasmapheresis is considered not effective. 

 

B) Immunoglobulin M (IgM)-associated MGUS, Waldenstrom’s 

macroglobulinemia 

AAN: On the basis of one Class I and one Class III study, plasmapheresis is probably 

not effective in polyneuropathy associated with IgM-MGUS. Plasmapheresis should not be 

considered in the treatment of polyneuropathy associated with IgM-MGUS (Level B). 

ASFA: TPE indication refers to Grade 1C Category I for the treatment of IgM-

associated MUGS, Grade 2C Category III for multiple myeloma, and Grade 1B Category I 

for Waldenstrom’s macroglobulinemia. 

Hyperviscosity syndrome developed with Waldenstrom’s macroglobulinemia is 

successfully affected by the use of TPE. Despite the lack of Category I evidence to support 

the effect of TPE on hyperviscosity, a series of cases have been reported for 40 years in favor 

of positive treatment outcomes. 

Bulgarian consensus: Therapeutic plasmapheresis is considered not effective. 

 

4. Myasthenia gravis 

AAN: Because of the lack of randomized controlled studies with masked outcomes, 

there is insufficient evidence to support or refute the efficacy of plasmapheresis in the 

treatment of myasthenic crisis (Level U) or myasthenia gravis prethymectomy (Level U). 

Despite that fact plasmapheresis is used at many medical centers for these indications. 

ASFA: Indications for the use of therapeutic plasmapheresis in moderate to severe 

myasthenia gravis forms refers to Grade 1B Category I, and to Grade 1C Category I for 

myasthenia gravis prethymectomy. 

 TPE is used principally to remove circulating autoantibodies, although both 

seropositive and seronegative patients respond to TPE. TPE is especially used in myasthenic 

crisis, perioperatively for thymectomy, or as an adjunct to other therapies to maintain optimal 

clinical status. TPE works rapidly; clinical effect can be apparent within 24 hours, but may 

take a week. The benefits will likely subside after 2–4 weeks, if immunosuppressive therapies 

are not initiated to keep antibody levels low. TPE may be more effective than IVIG in 

patients with MuSK related MG. TPE may be more effective if initiated earlier in the hospital 

course. IVIG and TPE appear equivalent in the literature. Clinical trials have reported on the 

use of TPE prior to thymectomy. Most studies have shown improved patient outcome with 

routine use of TPE but other studies have shown equivalent outcomes with selective TPE use 

in patients at high-risk for postprocedural prolonged intubation.  
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EFNS: TPE is recommended in severe myasthenia gravis treatment or in preparation 

for thymectomy (Level B). IVIG and TPE are effective in the treatment of exacerbations 

(Level A). The onset of improvement is within the first week and the effect lasts for 1– 3 

months. There are no adequate randomized controlled trials, but many case series report 

short-term benefit from plasma exchange in myasthenia gravis, especially in myasthenic 

crisis. The NIH consensus of 1986 states that  TPE can be useful in strengthening patients 

with myasthenia gravis before thymectomy and during the post-operative period. It can also 

be valuable in lessening symptoms during initiation of immunosuppressive drug therapy and 

during an acute crisis (Class IV evidence). Repeated TPE is not recommended as a treatment 

to obtain a continuous and lasting immunosuppression in myasthenia gravis (Level B). 

Bulgarian consensus: Therapeutic plasmapheresis is indicated for treatment of severe 

generalized myasthenia gravis, myasthenic crisis, as well as stabilization of the condition 

prior to thymectomy. TPE is an adjunct method for removing circulating antibodies in 

addition to immunosuppressive and anticholinesterase therapy. 

5. Eaton – Lambert syndrome 

AAN: Lack of information. 

ASFA: The use of TPE refers to Grade 2C Category II. While no controlled trials 

exist on the use of TPE in the Eaton – Lambert syndrome, case series has suggested a benefit. 

In one series, 8 out 9 patients had increase in electromyographic muscle action potential 

while receiving TPE and immunosuppression. Reports of benefit were tempered by the 

observation that the benefit accrued more slowly than was typical in patients with classical 

myasthenia gravis. In addition, patients tended to worsen after completion of TPE if 

additional immunosuppressive therapy was not employed.  

TPE might be useful as an adjunct therapy in Eaton – Lambert syndrome with severe 

neurological deficits or rapidly worsening, and when immunosuppressive treatment is not 

possible to be administered, and IVIG treatment could not be tolerated.  

Bulgarian consensus: Therapeutic plasmapheresis might be used only as an adjunct 

therapy in case of not improving from the conventional treatment.  

 

6. Amyotrophic lateral sclerosis (ALS) 

AAN: Lack of information. 

ASFA: Multiple small series and a small controlled trial in the late 1970s and early 

1980s failed to show any benefit for TPE alone or TPE in combination with 

immunosuppressive therapy for patients with ALS (Grade1C Category IV). 

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

indicated.  
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7. Stiff-person’s syndrome 

AAN: Lack of information. 

            ASFA: Administration of TPE refers to Grade 2C Category III. Several studies report 

both positive and negative results, and a few small case series describe responses to TPE in 

conjunction with other immunosuppressive therapies. There are no randomized trial data.  

Bulgarian consensus: TPE may be used as an adjunct treatment, when standard 

pharmacological therapy provides insufficient effect.  

 

8. Wilson‘s disease 

AAN: Lack of information.  

ASFA: TPE in the treatment of fulminant hepatic failure due to Wilson’s disease 

refers to Grade 1C Category I. 

Fulminant hepatic failure due to Wilson’s disease is characteristically accompanied by 

hemolytic anemia and multiorgan failure (crisis) and is nearly always fatal without liver 

transplantation. In this scenario, TPE can be beneficial as it can rapidly remove significant 

amount of copper and could be used as a bridge to liver transplantation or eliminate the need 

for urgent transplantation. 

Bulgarian consensus: TPE is a beneficial method in the management of fulminant hepatic 

failure with or without multiorgan failure due to Wilson’s disease and could postpone the 

need for urgent liver transplantation. 

 

9. Multiple sclerosis (MS) 

А) Chronic progressive or secondary progressive MS 

AAN: For chronic progressive or secondary progressive MS, plasmapheresis is 

established as ineffective based on consistent Class I evidence. Plasmapheresis should not be 

offered for chronic progressive or secondary progressive MS (Level A). 

            ASFA: Administration of TPE in progressive forms of MS refers to Grade 2B 

Category III. Multiple randomized controlled trials demonstrate small to no benefit of TPE in 

conjunction with other immunosuppressive drugs in patients with chronic progressive MS. It 

is not clear whether the cost and potential adverse effects of TPE outweigh the potential small 

benefit. 

In chronic progressive MS, TPE could be a long-term therapy, if shown to be of 

benefit, with tapering as tolerated. 

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

recommended. 

B) Relapsing forms of MS 

AAN: Plasmapheresis as an adjunct therapy is probably effective for management of 

exacerbations in relapsing forms of MS, based on a single Class I study. Based on a single 
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Class II study, plasmapheresis is possibly effective for acute fulminant CNS demyelinating 

diseases (including MS) that fail to respond to high-dose corticosteroid treatment.   

Plasmapheresis should be considered for the adjunct treatment of exacerbations in 

relapsing forms of MS (Level B). No studies on the efficacy of plasmapheresis compared to 

other treatment options in MS are available. 

ASFA: With acute CNS inflammatory demyelinating disease unresponsive to steroids 

TPE administration refers to Grade 1B Category II. 

TPE has not been specifically studied in Relapse-Remitting MS. TPE has been 

reported to be used for MS patients who were treated with natalizumab and developed 

progressive multifocal leukoencephalopathy for the purpose of removal of natalizumab. 

EFNS: TPE is probably effective in a part of severe relapse patients, who do not 

respond to methylprednisolone and the use of TPE should be considered in that cases (Level 

B). Only 1/3 of the Relapse-Remitting MS patients, however, respond to TPE.  

Bulgarian consensus: ТPE is considered as a second-choice therapy in a severe 

relapse of MS and when a lack of effect of the steroid course administered was present.  

When progressive multifocal leukoencephalopathy occurred, an urgent restore of the 

immune effector response by regaining the possibility of migrating leukocytes through the 

blood-brain barrier suppressed by natalizumab is necessary to be obtained. This could be 

achieved by therapeutic plasmapheresis, which reduces the saturation of α4 integrin. 

 

10. Acute fulminant CNS demyelinating diseases – neuromyelitis optica (NMO; 

Devic’s disease), transversal myelitis (TM), and acute disseminated encephalomyelitis 

(ADEM) 

AAN: Based on a single Class II study, plasmapheresis is possibly effective for acute 

fulminant CNS demyelinating diseases (including MS, ADEM, NMO, and TM) that fail to 

respond to high-dose corticosteroid treatment.  Because the study included subgroups of 

patients with demyelinating diseases, it is not possible to determine if plasmapheresis is more 

or less effective in patients with different demyelinating diseases.  

Plasmapheresis may be considered in the treatment of fulminant CNS demyelinating 

diseases that fail to respond to high-dose corticosteroid treatment (Level C).  

ASFA: Therapeutic plasmapheresis refers to Grade 2C Category II. TPE should be 

considered for patients with severe ADEM, who respond poorly to steroid treatment or in 

whom it is contraindicated. Additionally, IVIG is also used and is reserved for patients who 

do not respond to corticosteroids. 

With NMO exacerbations therapeutic plasmapheresis refers to Grade 1B Category II, 

and if administered as a maintaining therapy – to Grade 2C Category III. TPE might be used 

during exacerbations of NMO, or when a steroid treatment resistance occurred.  
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TPE, combined with steroid therapy may be an essential part of the treatment of NMO 

relapses and prevent debilitating disability. TPE is a relatively safe and effective complement 

therapy for NMO, which can modify the short-term prognosis of the relapse if given early 

enough in the treatment course. TPE has shown efficacy regardless of NMO-IgG status. The 

next steps suggest conducting of large multi-center trials to validate the therapeutic procedure 

and determine the optimal therapeutic window. 

Bulgarian consensus: TPE might be used as an adjunct therapy in case of resistance 

to the conventional treatment. 

 

11. Paraneoplastic autoimmune neurological syndromes. 

ААN: Lack of information. 

ASFA:  The use of TPE refers to Grade 2C Category III. TPE cannot be considered 

standard therapy for autoimmune paraneoplastic neurologic syndromes. TPE often lowers 

serum but not CSF antibodies and few patients have had convincing improvement after TPE. 

Patients with acquired neuromyotonia and antibodies directed against voltage-gated 

potassium channels (VGKC), or patients with anti-Tr antibodies may be more likely to 

respond to TPE, though many of them do not have malignancy.  

Bulgarian consensus: The use of therapeutic plasmapheresis is not recommended. 

 

12. Pediatric autoimmune neuropsychiatric disorders associated with 

streptococcal infection (PANDAS) 

А) PANDAS 

AAN: There are inadequate data to determine the efficacy of plasmapheresis in the 

treatment of acute obsessive-compulsive disorders (OCD) and tic symptoms in the setting of 

PANDAS (one Class III study). 

ASFA: TPE in the treatment of PANDAS exacerbations refers to Grade 1B Category 

I. The mechanism for the benefit of TPE is not clear, as there is a lack of relationship between 

therapeutic response and the rate of antibody removal. 

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

indicated.  

 

B) Sydenham’s chorea 

AAN: There are inadequate data to determine the efficacy of plasmapheresis in 

Sydenham’s chorea (one Class III study), and insufficient evidence to support or refute the 

use of plasmapheresis in the treatment of Sydenham’s chorea (Level U) 

ASFA: The use of TPE refers to Grade 1B Category I. 

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

indicated.  
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13. Focal Chronic encephalitis (Rasmussen’s encephalitis, CMV, EBV, HSV 

encephalitis) 

AAN: Lack of information. 

АSFA: TPE was used only once in a patient with Rasmussen’s encephalitis, and 

refers to Grade 2C Category III. 

Bulgarian consensus: The administration of therapeutic plasmapheresis is not 

indicated.  

 

V. Recommended plasma exchange and number of treatment courses for each 

neurological disease according to the ASFA-guidelines, 2013 

 

 Acute inflammatory demyelinating polyneuropathy (Guillain-Barre 

syndrome)  

            Volume treated: 1–1,5 TPV  

Frequency: Every other day оr according to the assessment of the clinical/laboratory 

presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: 5-6 TPE over 10-14 days are 

recommended, or until a clinical effect is achieved. 

Note: The typical TPE strategy is to exchange 200–250 ml plasma per kg body 

weight over 10–14 days. This will generally require 5–6 TPE procedures with 5% albumin 

replacement. 

Relapses may occur in approximately 10% of patients 2–3 weeks following either 

treatment with TPE or IVIG. When relapses occur, additional therapy, usually TPE, can be 

helpful. In AIDP patients with axonal involvement, TPE has been reported to be of greater 

potential benefit than IVIG. 

 

 Chronic inflammatory demyelinating polyneuropathy 

Volume treated: 1–1,5 TPV  

Frequency: 2–3 /week until improvement, then taper as tolerated. 

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

TPE provides short-term benefit but rapid deterioration may occur afterwards. This 

may necessitate maintenance treatment, with TPE and/or other immunomodulating therapies, 
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which should be tailored to the individual patient. The frequency of maintenance TPE may 

range from weekly to monthly. 

 

 Dysimmune neuropathies  

Volume treated: 1–1,5 TPV  

Frequency: Every other day  

Replacement fluid: albumin, plasma 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

The typical course is 5–6 treatments over the course of 10–14 days. Patients with 

demyelinating polyneuropathy may be treated at any time in their course (including patients 

referred up to 4 years after onset of symptoms). Long term TPE or slow tapering off TPE can 

be considered.  

 

 Waldenstrom’s macroglobulinemia 

Volume treated: 1–1,5 TPV  

Frequency: Daily. 

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: TPE is applied daily until 

acute symptoms resolved – usually 1-3 procedures needed. 

Empirically established maintenance is one procedure every 1-4 weeks depending on 

the clinical course. 

 

 Myasthenia gravis  

Volume treated: 1–1,5 TPV  

Frequency: Daily, or every other day, оr according to the assessment of the 

clinical/laboratory presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

A typical induction regimen consists of processing 225 ml/kg of plasma over a period 

of up to two weeks but smaller volumes process can be beneficial. The number and frequency 

of procedures depends upon the clinical scenario. Some patients may require long-term 

maintenance TPE. 

 

 Eaton-Lambert syndrome 

Volume treated: 1–1,5 TPV  
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Frequency: Daily, or every other day. 

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

Treatment should continue until a clear clinical and electromyographic response is 

obtained or at least until a 2–3-week course of TPE has been completed. 

Note: Clinical improvement may not be seen for the 2 weeks or more after initiation 

of plasma exchange therapy. This may be due to the slower turnover of the presynaptic 

voltage gated calcium channel compared to the postsynaptic acetylcholine receptor.  

 

 Stiff-person’s syndrome 

Volume treated: 1–1,5 TPV  

Frequency: Every 1–3 days, оr according to the assessment of the clinical/laboratory 

presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

A series of 4–5 plasma exchanges performed over 8–14 days should effectively 

deplete IgG. Repeat series of TPE can be employed empirically if there is an objective 

clinical improvement that is followed by a relapse of symptoms. 

Note: TPE should be used as an adjunct with standard pharmacological therapy. 

 

 Wilson’s disease 

Volume treated: 1–1,5 TPV 

Frequency: Daily, every other day, оr according to the assessment of the 

clinical/laboratory presentation.  

Replacement fluid: plasma, albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

The reduction in serum copper in most case reports had been achieved rapidly and 

maintained after the first two treatments.  

Note: Replacement of the patient’s plasma with fresh frozen plasma provides 

additional coagulation factors and rapidly corrects coagulopathy.  

A combination of plasma and albumin is also possible.  

Use of albumin alone will worsen coagulopathy   

 Multiple sclerosis 

Volume treated: 1–1,5 TPV  
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Frequency: Relapse: 5–7 over 14 days, or according to the assessment of the 

clinical/laboratory presentation.  

                      Progressive forms: Weekly, or according to the assessment of the 

clinical/laboratory presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: until a clinical effect is 

achieved. 

Note: In acute MS relapse unresponsive to steroids, 5–7 TPE procedures have a 

response rate of approximately 40-50%. Studies have found that early initiation of therapy, 

within 14–20 days of onset of symptoms, is a predictor of response. However, response still 

occurred in patients treated 60 days after the onset of symptoms.  

In chronic progressive MS, TPE could be a long-term therapy, if shown to be of 

benefit, with tapering as tolerated. 

 

 Acute disseminated encephalomyelitis (ADEM) 

            Volume treated: 1–1,5 TPV   

Frequency: Every other day, оr according to the assessment of the clinical/laboratory 

presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: 3-6 treatments, or until a 

clinical effect is achieved  

Note: In most published literature, response was noticeable within days, usually after 

2–3 exchanges. If improvement is not observed early in treatment, then it is unlikely a 

response will occur. 

There is no clear standard based upon which to make recommendations as to the 

optimum use of TPE in ADEM yet. 

In the largest case study, TPE achieved moderate and marked sustained improvement 

in 50% of the patients. Factors associated with improvement were male sex, preserved 

reflexes and early initiation of treatment. 

 

 NMO (Devic’s disease) 

Volume treated: 1–1,5 TPV  

Frequency:  Acute: Daily, or every other day. 

                     Maintenance: variable 

Replacement fluid: albumin. 
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Duration and discontinuation/number of procedures: The majority of studies 

performed 5 procedures on average for acute NMO exacerbation, but ranged from 2–20 

procedures. 

 

 Paraneoplastic autoimmune neurologic syndromes 

Volume treated: 1–1,5 TPV  

Frequency: Daily, or every other day, or according to the assessment of the 

clinical/laboratory presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: 5–6 procedures over up to 2 

weeks, or until clinical effect is achieved. 

Note: TPE cannot be considered standard therapy for autoimmune paraneoplastic 

neurologic syndromes. 

 

 PANDAS, Sydenham’s chorea 

Volume treated: 1–1,5 TPV  

Frequency: Daily, every other day, or according to the assessment of the 

clinical/laboratory presentation.  

Replacement fluid: albumin. 

Duration and discontinuation/number of procedures: Five or 6 procedures over 7 

to 14 days, or until a clinical effect is achieved. There are no data on any benefit of repeated 

treatment. 

 

 Rasmussen’s encephalitis 

Volume treated: 1–1,5 TPV 

Frequency TPE: 3–6 TPE over 6–12 days, or until a clinical effect is achieved, if 

necessary, may be performed at intervals of 1–2 weeks or up to 2–3 months. 

Replacement fluid: albumin. 

Note: Immunosuppressive medications may increase the interval between courses. 

Surgical treatment should be taken into consideration if a lack of effect occurred.  

 

VI. Assessment criteria for the effect of therapeutic plasmapheresis  

1. Clinical criteria 

1.1   Assessment of the dynamic of the neurological status. 

1.2 Applying the established clinical tests for evaluation of the individual 

condition/clinical aspects – Manual Muscle Testing (MMT), Expanded Disability 

Status Scale (EDSS) - for Multiple Sclerosis (National Consensus on Diagnosis and 
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treatment of multiple sclerosis), GBS Disability Scale (Guillain-Barre Syndrome 

Disability Assessment Scale) (Appendix 1), Objective Assessment of Myasthenia 

Gravis Scale (Appendix 2), neurocognitive tests, etc. 

2. Electromyographic monitoring of the dynamics in the parameters 

registered in the underlying disease (peripheral nervous system disorders). 

3. Assessment of laboratory parameters dynamic. 

4. Assessment of CFS parameters dynamic (if necessary). 

5. Neuroimaging dynamic assessment (if necessary). 
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Appendix 

 

Appendix 1.  

GBS Disability Scale (Sandoglobuline GBS Trial Group, 1997):  

0. Healthy  

1. Minor symptoms or signs of neuropathy but capable of running/capable of manual 

work 

2. Able to walk without support of a stick 5 m across an open space, but incapable of 

running/manual work 

3. Able to walk with a stick, appliance or support 5 m across an open space 

4. Confined to bed or chair bound 

5. Requiring assisted ventilation for any part of the day or night 

6. Dead 

 

Appendix 2.  

Objective Assessment of Myasthenia Gravis Scale (Gajdos et al. 1993): 

Name ....................................................................... 

Age..........   Medication.......................Physician...............................   

 

Test Score Date and hour 

        

Barres test (1 score. for 10 s) 0 – 15         

Mingazzini test (1 score. for 5 s) 0 – 15         

Rising the head: 

 impossible 

 possible against own resistance 

 possible against opposition 

 

0 

5 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standing from a supine position:                       

           capable 

           incapable 

 

0 

10 
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Oculomotor disturbances: 

 diplopia 

 ptosis 

 normal 

 

0 

5 

10 

        

Eyelids closure: 

 without covering of the cornea 

 with covering of the cornea 

 signe de cils 

 normal 

 

0 

5 

7 

10 

        

Chewing:                      impossible 

                           difficult 

                           normal 

0 

5 

10 

        

Swallowing:                 impossible 

                                      difficult                 

  normal 

0 

5 

10 

        

Speech:                         impossible                          

                           hypophonia 

                           normal 

0 

5 

10 

        

Medication          

Vital capacity          

Respiratory rate          
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Appendix 3. Sample of a protocol for TPE 

 Technical Protocol for Conducting TPE 

         

Patient data…………………………………………………………………………………...2013……………………….HH:MM 

Name 

Personal number                                                        No. Med. Doc. 

Weight 

Height                                                                           Course 

Diagnosis 

Indications for TPE 

Priming                                         ml NaCl 0.9%+                         E Heparin+ 

Anticoagulant                -               ml bolus +         20 ml NaCl 0.9% bolus      (6-8 ml)V=        (4-8) ml/h 

Pre-dilution 

Substitution 

Additional medication 

 

Therapy                                                                   TPE 

Procedure parameters 

Hour 0 1 2 3 4   24 

Therapy-kind         

Blood flow ml/min         

Pre-dilution ml/h         

Dialysis flow ml/h         

Ultrafiltration speed ml/h         

Plasma balance speed ml/h         

Time HH:MM         

Transmembrane pressure mmHg         

 

Tests results  

Hour 0 1 2 3 4   24 

Blood pressure         

Pulse         

Thrombocytes         

Na         

Cl         

Ca         

Urea         

Creatinine          

Ultrafiltration %         

K         

Infusion ml/h         

Total protein g/l         

Albumin g/l         

 

Conclusion  

Plasma volume treated ………………….. 
………………….. 
………………….. 
………………….. 
………………….. 
………………….. 

l 
ml 
hh:mm 
mll/min 
ml 
% 

Plasma flow…………….ml/min 
Plasma volume………..ml 
Plasma balance….……ml 
 
Physician:…………………….. 
                   /signature/ 

Volume exchanged 

Timing 

Average speed of  ultrafiltrate 

Total volume of ultrafiltrate 

Umlimate URR 
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Appendix 4.  

Level of Recommendations for therapeutic indications, based on clinical trials reported 

outcomes, the AAN guidelines, and the ASFA guidelines. 

 

 

Classification of Evidence for Therapeutic Intervention (AAN) 

Class I: A randomized, controlled clinical trial of the intervention of interest with 

masked or objective outcome assessment, in a representative population. Relevant baseline 

characteristics are presented and substantially equivalent among treatment groups or there is 

appropriate statistical adjustment for differences.  

Class II: A randomized controlled clinical trial of the intervention of interest in a 

representative population with masked or objective outcome assessment that lacks one 

criteria a-e above or a prospective matched cohort study with masked or objective outcome 

assessment in a representative population that meets b-e above. Relevant baseline 

characteristics are presented and substantially equivalent among treatment groups or there is 

appropriate statistical adjustment for differences.  

Class III: All other controlled trials (including well-defined natural history controls 

or patients serving as own controls) in a representative population, where outcome is 

independently assessed, or independently derived by objective outcome measurement. 

Class IV: Studies not meeting Class I, II or III criteria including consensus or expert 

opinion. 

 

 

Classification of Recommendations according to the American Academy 

of Neurology  

(The Classification of Recommendations is in strong connection with the 

Classification of Evidence for Therapeutic Intervention)  

A (strong) = Established as effective, ineffective or harmful (or established as 

useful/predictive or not useful/predictive) for the given condition in the specified population. 

Level A rating requires at least two consistent Class I studies. 

B (moderate) = Probably effective, ineffective or harmful (or probably 

useful/predictive or not useful/predictive) for the given condition in the specified population. 

Level B rating requires at least one Class I study or two consistent Class II studies. 

C (weak) = Possibly effective, ineffective or harmful (or possibly useful/predictive or 

not useful/predictive) for the given condition in the specified population. Level C rating 

requires at least one Class II study or two consistent Class III studies. 
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U (insufficient) = Data inadequate or conflicting; given current knowledge, treatment 

(test, predictor) is unproven. Conducted studies do not meet Class I, II or III criteria. 

 

 

 

            Level of recommendations according to the ASFA 

Category I (A, B, and/or C): Disorders for which apheresis is accepted as first-line 

therapy, either as a primary standalone treatment or in conjunction with other modes of 

treatment. 

Category II (A, B, and/or C): Disorders for which apheresis is accepted as second 

line therapy, either as a standalone treatment or in conjunction with other modes of treatment. 

Category III (A, B, and/or C): Optimum role of apheresis therapy is not established. 

Decision making should be individualized. 

Category IV (A, B, and/or C): Disorders in which published evidence demonstrates 

or suggests apheresis to be ineffective or harmful. 
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Table. 1. Grading Recommendations adopted from Guyatt and coworkers 

Recommendation Description 
Methodological quality of 

supporting evidence 
Implications 

Grade 1A  Strong 

recommendation, 

high-quality 

evidence 

Randomized-controlled trials 

(RCTs) without important 

limitations or overwhelming 

evidence from observational 

studies. 

Strong recommendation, 

can apply to most 

patients in most 

circumstances without 

reservation. 

Grade 1B  Strong 

recommendation, 

moderate quality 

evidence 

RCTs with important limitations 

(inconsistent results, 

methodological flaws, indirect, or 

imprecise) or exceptionally strong 

evidence from observational 

studies. 

Strong recommendation, 

can apply to most 

patients in most 

circumstances without 

reservation. 

 

Grade 1C  Strong 

recommendation, 

low-quality or very 

low- quality 

evidence 

Observational studies or case series. Strong recommendation 

but may change when 

higher quality evidence 

becomes available. 

 

Grade 2A  Weak 

recommendation, 

high quality 

evidence 

RCTs without important limitations 

or overwhelming evidence from 

observational studies. 

Weak recommendation, 

best action may differ 

depending on 

circumstances or 

patients’or societal 

values. 

Grade 2B Weak 

recommendation, 

moderate-quality 

evidence 

RCTs with important limitations 

(inconsistent results, 

methodological flaws, indirect, or 

imprecise) or exceptionally strong 

evidence from observational 

studies. 

Weak recommendation, 

best action may differ 

depending on 

circumstances or 

patients’ or societal 

values. 

Grade 2C  Weak 

recommendation, 

low-quality or very 

low-quality 

evidence 

Observational studies or case series. Very weak 

recommendations; other 

alternatives may be 

equally reasonable. 
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Appendix 5.  

The AAN recommendations for the use of therapeutic plasmapheresis in 

neurological diseases 

Disease Conclusion Quality 

AIDP/ Guillain-Barré syndrome Established effective Class I 

CIDP – short-term treatment Established effective Class I 

Polyneuropathy with monoclonal gammopathies of undetermined significance  

IgA/IgG Probably effective Class I 

IgM Probably ineffective Class I 

Myasthenia gravis 

Preoperative preparation (thymectomy) Insufficient evidence Class III 

Crisis Insufficient evidence Class III 

Fulminant demyelinating CNS diseases  Probably effective Class II 

Chronic or secondary progressive multiple 

sclerosis  

Established ineffective Class I 

Relapses in multiple sclerosis Probably effective Class I 

Sydenham’s chorea Insufficient evidence Class III 

Acute obsessive-compulsive disorders and tics in  

PANDAS 

Insufficient evidence Class III 

 

 

 



31  

Appendix 6. 

Comparison of the most common neurological indications for the use of 

therapeutic plasma plasmapheresis according to the ASFA, AAN, EFNS (Khalife N.) 

Disease ASFA 2013 AAN 2011 EFNS 2012 

AIDP/ Guillain-Barré 

syndrome  

Category I; 

Category III – with 

administration after 

IVIG 

 

Class I As with AAN 

CIDP Category I Class I As with AAN 

Myasthenia gravis Category I Lack of evidence As with AAN 

Neuromyelitis optica  

(Devic’s disease) 

Category II; 

Category III – as a 

maintaining therapy  

Assessed together 

with relapsing 

multiple sclerosis 

As with АAN 

Relapses in multiple sclerosis Category II Class I As with AAN 

 


