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The American Academy of Neurology 

is an association of more than 22,500 

neurologists and neuroscience profes-

sionals.  A neurologist is a doctor with 

specialized training in diagnosing, 

treating and managing disorders of the 

brain and nervous system such as Alz-

heimerôs disease, stroke, migraine, 

multiple sclerosis, brain injury, Parkin-

sonôs disease and epilepsy.  

 

A new guideline from the American 

Academy of Neurology recommends 

using plasma exchange to treat people 

with severe relapses in multiple sclero-

sis (MS) and related diseases, as well 

as those with certain kinds of nerve 

disorders known as neuropathies. The 

guideline is published in the January 

18, 2011, print issue of Neurology, the 

medical journal of the American Acad-

emy of Neurology.  Evidence-based 

guideline update: Plasmapheresis in 

neurologic disorders; Report of the 

Therapeutics and Technology As-

sessment Subcommittee of the 

American Academy of Neurology, I. 

Cortese, MD, V. Chaudhry, MD, 

Y.T. So, MD, PhD, F. Cantor, MD, 

D.R. Cornblath, MD, A. Rae-Grant, 

MD, Neurology 2011;76:294ï300.  

 

The objective was to reassess the role 

of plasmapheresis in the treatment of 

neurologic disorders.  The authors 

evaluated the available evidence 

based on a structured literature re-

view for relevant articles from 1995 

through September 2009.   

 

Plasma exchange, also known as 

plasmapheresis, is the process of tak-

ing blood out of the body, removing 

constituents in the bloodôs plasma 

thought to be harmful, and then 

transfusing the rest of the blood 

(mainly red blood cells) mixed with 

replacement plasma back into the 

body.  Plasma is the liquid part of 

blood. The solid parts are white and 

red blood cells.  In plasma exchange, 

blood is drawn from the person.  The 

plasma is separated from the solid 

parts of the blood.  It is then replaced 

with plasma from a plasma donor.  

The donor plasma is pumped into the 

person. A machine sends the plasma 

through a tube into the body.  If no do-

nated plasma is available, albumin so-

lution can be used. Albumin is an im-

portant protein in plasma.  Like any 

medical procedure, plasma exchange 

poses some risks.  It is invasive. This 

means it involves an objectðin this 

case, a tubeðentering the body. Side 

effects of plasma exchange include in-

fection and blood-clotting issues. You 

should discuss the benefits and risks of 

this treatment with your doctor. 

 

The guideline recommends doctors 

consider using plasma exchange as a 

secondary treatment for severe flares 

in relapsing forms of MS and related 

diseases. The treatment was not found 

to be effective for secondary progres-

sive and chronic progressive forms of 

MS. According to the guideline, doc-

tors should offer plasma exchange for 

treatment of severe forms of Guillain-

Barr® syndrome and for temporary 

treatment of chronic inflammatory de-
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myelinating polyneuropathy. Plasma 

exchange may also be considered for 

treatment of some other kinds of in-

flammatory neuropathies.  These types 

of neurologic disorders occur when the 

bodyôs immune system mistakenly 

causes damage to the nervous system. 

Plasma exchange helps because it re-

moves factors in the plasma thought to 

play a role in these disorders.  The 

guideline authors also looked at the 

use of plasma exchange for other neu-

rologic disorders, including myasthe-

nia gravis and pediatric autoimmune 

neuropsychiatric disorders 

(PANDAS), but there was not enough 

evidence to determine whether it is an 

effective treatment.  

 

New studies show that plasma ex-

change can help treat certain inflam-

matory diseases of the central nervous 

system.  This system is made up of the 

brain and spinal cord. These diseases 

involve demyelination. This is when 

the protective coating around certain 

nerves is damaged. The diseases also 

involve inflammation (swelling). 

 

Multiple sclerosis (MS) is an autoim-

mune disease. This means it results 

from the immune system attacking the 

body. The nerve damage from MS 

worsens over time. MS takes different 

forms. In relapsing forms of MS, 

symptoms come and go. In other forms 

of MS, the condition often gets steadi-

ly worse.  The cause of MS is un-

known. In relapsing forms of MS, 

there is good evidence that plasma ex-

change can help treat some severe 

acute flares.  However, the treatment 

should be used only for a short time. In 

inflammatory diseases that come on 

suddenly, weak evidence shows plas-

ma exchange may help when high-

dose steroid treatments have failed. 

Examples of these diseases are trans-

verse myelitis and neuromyelitis opti-

ca. Their cause often is not known. 

Strong evidence shows that plasma ex-

change is not effective for treating 

chronic progressive or secondary pro-

gressive MS. There are no studies 

comparing plasma exchange to other 

treatment methods in MS. 

 

After the experts review all of the 

published research studies, they de-

scribe the strength of the evidence 

supporting each recommendation: 

Strong evidence = more than one 

high-quality scientific study. 

Good evidence = at least one high-

quality scientific study or two or 

more studies of a lesser quality. 

Weak evidence = the studies, while 

supportive, are weak in design or 

strength of the findings. 

Not enough evidence = either differ-

ent studies have come to conflicting 

results or there are no studies of rea-

sonable quality. 

 

The results of the AAN Guidelines 

for the efficacy of plasmapheresis in 

the treatment of CNS demyelinating 

disease are summarized as follows: 

 

Strong evidence: Plasmapheresis 

should not be offered for chronic 

progressive or secondary progressive 

multiple sclerosis (MS). 

Good evidence: Plasmapheresis 

should be considered for the adjunc-

tive treatment of exacerbations in re-

lapsing forms of MS. 

Weak evidence: Plasmapheresis may 

be considered in the treatment of ful-

minant CNS demyelinating diseases 

that fail to respond to high-dose cor-

ticosteroid treatment. 

Clinical context: No studies on the 

efficacy of plasmapheresis compared 

to other treatment options in MS are 

available. 

 
The evaluation, conclusions and rec-

ommendations in regard to CNS de-

myelinating disorders, other than 

MS, are based exclusively on the 

1999 Weinshenker Study.  

(Weinshenker BG, OôBrien PC, Pet-

terson TM, et al. A trial of plasma 

exchange in acute central nervous 

system inflammatory demyelinating 

disease. Ann Neurol 1999;46:878ï

886).  The following discussion, con-

clusions and recommendations are 

quoted directly from the AAN report 

in regard to the Weinshenker study of 

PLEX (p. 297): 

 

Since the previous TTA report, there 

has been an additional Class II, ran-

domized, double-blind, shamcon-

trolled trial which included 22 patients 

with acute, severe attacks of CNS de-

myelination who had failed to improve 

after at least 5 days of high-dose par-

enteral steroids.   

 

Patients were included in the trial if 

they had clinically definite or laborato-

ry supported MS or if they had idio-

pathic inflammatory demyelinating 

CNS diseases (confirmed by biopsy 

when necessary) and acute neurologic 

deficit affecting consciousness, lan-

guage, and brainstem function, or spi-

nal cord function with impairment in 

one or more of the targeted neurologic 

deficits (coma, aphasia, acute severe 

cognitive dysfunction, hemiplegia, 

paraplegia, or quadriplegia). While the 

inclusion criteria are clearly defined, 

they are broad and encompass a heter-

ogeneous group of inflammatory con-

ditions with potentially diverse under-

lying pathogenic mechanisms. For this 

reason, this study is considered Class 

II rather than Class I. In all, the study 

included 12 patients with MS, 4 pa-

tients with transverse myelitis (TM), 1 

patient with acute disseminated en-

cephalomyelitis (ADEM), 1 patient 

with Marburg variant, 2 patients with 

neuromyelitis optica (NMO), 1 patient 

with recurrent myelitis, and 1 patient 

with focal cerebral demyelination. The 

primary outcome measures were eval-

uated by masked assessment by 2 neu-

rologists (A and B) based on changes 

on standardized clinical scales for the 

targeted neurologic deficits. Treated 

patients showed a 42.1% response rate 

vs a 5.9% response rate in controls (p 

_ 0.032 according to Neurologist A 

and p _0.011 according to Neurologist 

B).   
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caring for the patient, and are based 

on the circumstances involved. Phy-

sicians are encouraged to carefully 

review the full AAN guidelines so 

they understand all recommenda-

tions associated with care of these 

patients. 

Volunteers with transverse  

myelitis or multiple sclerosis or 

NMO needed: CNS Growth Factor 

Release and Changes in the In-

flammatory Environment in Re-

sponse to Electrical Stimulation in 

Subjects with Inflammatory Mye-

lopathies.  Principal Investigator:  

Daniel Becker, MD 

The International Center for Spinal 

Cord Injury (ICSCI) at Kennedy 

Krieger Institute 
 

This research is being done to study 

the effect of Functional Electrical 

Stimulation (FES) cycling on factors 

in blood and spinal cord in people 

with history of spinal cord inflamma-

tion as seen in TM, MS, and NMO 

(non-traumatic spinal cord injury).  

FES cycling is a method of applying 

low level electrical currents to the leg 

and buttock muscles to cause the 

weakened or paralyzed muscles to 

contract and produce a cycling mo-

tion of the legs. The FES cycling in 

this study will be done through a de-

vice called the RT300-SL Cycle Er-

gometer (RT300).  The goal of this 

study is to determine which amount 

of FES biking is the optimal dose to 

result in the best recovery.  There is 

no monetary compensation.  There is 

no cost to the participants.  No medi-

cal insurance is required.   
 

The study requires adults (18 or old-

er) with TM or MS or NMO at any 

level who are willing and able to 

come to Baltimore for 3 weeks to en-

roll and participate in this trial.  Peo-

ple would be randomized into 1 of 4 

groups receiving differing amounts 

Conclusions. Based on a single Class 

II study, plasmapheresis is possibly ef-

fective for acute fulminant CNS demy-

elinating diseases (including MS, 

ADEM, NMO, and TM) that fail to re-

spond to high-dose corticosteroid 

treatment. Because the study included 

subgroups of patients with demyelinat-

ing diseases, it is not possible to deter-

mine if plasmapheresis is more or less 

effective in patients with different de-

myelinating diseases.  
 

Recommendations. Plasmapheresis 

may be considered in the treatment of 

fulminant CNS demyelinating diseases 

that fail to respond to high-dose corti-

costeroid treatment.... 
 

The AAN report makes the following 

critically important recommendations 

for future research as focused on the 

CNS demyelinating disorders other 

than MS. 
 

1. For all indications, the optimal plas-

ma exchange protocol (number of ex-

changes and volumes exchanged) re-

mains to be established through future 

research. 
 

6. The role of plasmapheresis in fulmi-

nant demyelinating CNS disease that 

has not responded to first-line treat-

ment with corticosteroids will need to 

be confirmed. Individual demyelinat-

ing diseases (e.g., NMO, MS, TM) 

should be addressed separately in fu-

ture studies to clarify the role of plas-

mapheresis in each (p. 298). 
 

The AAN included the following dis-

claimer in their materials.  This is an 

educational service of the American 

Academy of Neurology. It is designed 

to provide members with evidence-

based guideline recommendations to 

assist the decision making in patient 

care. It is based on an assessment of 

current scientific and clinical infor-

mation and is not intended to exclude 

any reasonable alternative methodolo-

gies. The AAN recognizes that specific 

patient care decisions are the preroga-

tive of the patient and the physician 

of FES biking per week and with and 

without electrical stimulation.  Spinal 

fluid and blood will be taken at the be-

ginning of the study and at the end of 

the 3 week period.   
 

For additional information or to enroll 

in the study, please call the ICSCI 

Clinical Research Coordinator at (443)

923-9235 or email clinicaltri-

als@spinalcordrecovery.org.  Please 

be prepared to leave a detailed mes-

sage, including the name of the study 

you are interested in and your contact 

information so that you can receive a 

confidential message in response.  You 

may also visit the ICSCI website at 

www.spinalcordrecovery.org.  The 

specific link to the study description 

is: www.spinalcordrecovery.org/

NA_00041441.php 

 

Risk Factors for Acute Idiopathic 

Transverse Myelitis 
 

Johns Hopkins is currently enrolling 

new and recently diagnosed patients 

with idiopathic acute transverse myeli-

tis (IATM) to study risk factors for the 

disease.  This is a study conducted in 

collaboration with investigators at the 

Johns Hopkins Bloomberg School of 

Public Health, the Johns Hopkins 

Transverse Myelitis Center, and U.S. 

Food and Drug Administration, under 

the auspices of the Centers for Disease 

Control and Prevention.  
 

In this exploratory study, patients will 

be asked to complete a questionnaire 

detailing demographic, socioeconomic 

data, information regarding illness and 

underlying diseases, medications, im-

munizations, travel history and other 

physician visits in the preceding 24 

months prior to the onset of idiopathic 

acute TM.  
 

Interested patients should contact the 

study coordinators: Yandong Qiang 

(301-827-1087), Mari Griffioen (410-

955-2955), Mr. Howard Choi (410-

502-5202), and Ms. Maureen Mealy 

(410-502-8672). Principal Investiga-

tor, Neal Halsey MD (410-955-6964). 

Recruiting for Studies 
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Reprinted with permission from Neurology.  Neurology is a copyrighted publication of   

Wolters Kluwer Health  (Lippincott Williams & Wilkins).  

William F. Schmalstieg and Brian G. Weinshenker 

Neurology 2010; 75; S2 
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