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Objectives

To present a reassessment of the role of plasmapheresis
In the treatment of neurologic disorders

A Acute inflammatory demyelinating polyneuropathy
(AIDP)/Guillain-Barré syndrome (GBS)

A Chronic inflammatory demyelinating neuropathy (CIDP)
A Dysimmune neuropathies

A Myasthenia gravis (MG)

A CNS demyelinating disease

A Pediatric autoimmune neuropsychiatric disorders associated with
streptococcal infection (PANDAS)

A Sydenham chorea
To present evideneleased recommendations



Background
Plasmapheresisalso known as therapeutic
plasma exchange, is a procedure that
Involves separatingthe blood, exchanging
the plasma(typically with donorplasmaor
albumin solution), and returning the other
components primarily red blood cells, to
the patient

The mechanicsof plasmapheresibave not
changed since the Introduction of
continuoudlow machines



Background (Contd.)

This guidelinesummarizegvidenceor the
usefulness of plasmapheresisin, the
treatment of neurologic disorders and
updates the previous AAN assessment
publishedn 1996

This updateemploysrevised methodology
for the development of evidencebased

guidelines



Gaps Iin Care

There are surprisingdeficienciesin. the evidence
supporting plasmapheresian a few indications,
mostnotably,MG.

A The criteria for classifying evidencein AAN guidelineshas
grown more stringentsincethe original guideline publication
thusloweringtheevidencdor MG from Level C to LevelU.

There is growing evidencefor plasmapheresis
demyelinatingdiseasesplasmapheresis currently
underutilizedn suchillnesses

A Neurologistsneedto learn next which diseasetypes respond
best to plasmapheresisand at what point in care

plasmapheresis mostbeneficial
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Definition

Plasmaphersis (From the greek Plasma -
somethingmolded aphairesis taking away) is the
removaland treatmentof blood from the body and
returnof component®f blood (i.e blood cells)tothe
bodyafterextractionof plasma

OR

Plasmapheresiss a blood purification procedure
usedto treatseveralautoimmunediseaseslt is also
knownastherapeutigplasmaexchange




PLASMAPHERESIS
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PLASMAPHERES

2) Whole blood enters the centrifuge. A
centrifuge spins rapidly, causing the
blood to separate.

Lots of people have anxiety about plasma

donation, the medical term being plasma-

pheresis, but it's actually incredibly simple

and easy! If you don't have qualms about

needles it is the perfect way to help to

those with rare diseases, contribute to

society, and make a few extra dollars. With

your pre-screening and health questionaire

approved a physician will seat you and 3) A saline solution is pumped
steralize the skin above one vein before from an IV bag and into the

inserting a needle and taping it into place. '/ A/ centrifuge.

4) Erythrocytes are collected in a
chamber where it’s held until

‘
the machine pumps it back
into the donator.
+55% Plasma
Blood plasma is the liquid ‘ }
portion of the blood.
5) The plasma is conducted

e>1% Buffy Coat through a separate tubing

: : system down to a hanging iv
The buffy coat is the important bag for collection.
stuff: leukocytes and platelets.

*45% Erthyrocytes

\ 2
Red blood cells, better referred to as ! N 1) Whole blood travels to
erthyrocytes, transports oxygen. ' centrifuge.




Purpose

In an autoimmune disease
the immune system attacks
thebody'sown tissues

In many  autoimmune
diseasesthe chief weapons
of attack are antibodies
proteinsthat circulatein the
bloodstreamuntil they meet
and bind with the target
tissue

Oncebound,they impair the
functionsof thetarget




Purpose (Contd.)

Plasmapheresiss used
to remove antibodies
from the bloodstream
therebypreventingthem
from attacking their
targets

It does not directly
affect the Immune
system'sability to make
more antibodies, and
thereforemay only offer
temporarybenefit

Plasmapheresis ma



e

ell Separator

The machineusedfor
Plasmapheresis Is
calledcell separatar

40,00,000(40 lakh)
Expirein 2to 3years [
Eachtime new setof 4
tubing and disposable&

kit is used which is | Foe
of 13,500 rupees ié-‘ - 5

Plasmapheresis ma




Procedure

Preparation

Good nutrition andplent of restmakethe procedurdess
stressful

Someof patient'smedicationsshould be discontinued
beforethe plasmapheresisession

Steps

Plasmapheresisequiresinsertion of a venous catheter,
eitherin alimb or centralvein.
Central veins allow higher flow rates and are more

convenientfor repeatproceduresput are more often the
site of complicationsgespecially bacterialinfection



Procedure (Contd.)

Blood is initially takenout of thebodythrougha
needleor previouslyimplantedcatheter

The cathetens two way, oneis usedto withdraw
blood from the body and other is ‘usedyto
Introduceplasmasubstitutanp a t 1| ladyt 0 S

Anticoagulants alsogivenduringthe procedure

First blood passedhroughthe air filter, if airis
presentn bloodit is filtered here

Then blood entersinto ball(centrifuge) Plasma
IS then removed from the blood by a cell
separatar

When the blood Is enteringin the ball, at the
sametime someair of ball is collectedin air bag




Procedure (Contd.)

After sometimewhenball becomedull of
cells the machinetakesa breakand blood
cellsarereturnedbackto the body andair
IS returned backfrom the airbag. to

theball.
Now 1 cycleis completed

Same process IS repeated again
and again and mostly 8 to 10
cyclesarerequired

Extractedplasmals discarded

In femaledessno. of cyclesarerequired

The whole procedureis repeateds times
but on alternatedays




Plasmapheresis Procedure
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Double Filtration Plasmapheresis (DFPP) treatment diagram
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Plasmapheresis Procedure
(Contd.)

procedureswvailable are:

DiscontinuousFlow Centrifugation Only one veneuscatheter
line is required Approximately300ml of bloodis‘temoevedat a
time andcentrifugedo separat@lasmafrom bloodcells

ContinuousFlow Centrifugation Two venouslines are used
This methodrequires slightly lessblood volumeto be outof the

body atanyonetime.

Plasma Filtration: Two venouslines are used The plasmais
filtered using standard hemodialysissquipmentIt requiresless
than 100ml of bloodto be outsidethe bodyatone time.




Indications

Major

Guillain-Barré Syndrome (GBS)
Myasthenia Gravis (MG)

Chronic Inflammatory
Demyelinating Polyneuropathy
(CIDP)

Thrombotic Thrombocytopenic
Purpura/TTp

Idiopathic thrombocytopenic
purpura/ ITP

Dermatomyositis
Good pasteur o0s

Multiple Sclerosis (MS)

Minor

Hyperviscosity syndromesgryoglobulinemia,
Paraproteinemia

Wegener's granulomatesis

LambertEaton Syndrome

Antiphospholipid Antibody Syndrome (ARS
or APLS) Microscopic polyangiitis

After transplantation of kidney

Behcet syndrome

HIV -related neuropathy

S Y Nctaveld Bifase in infants and neonates

Pemphigus vulgaris

Multiple sclerosis Rhabdomyolysis
Toxic Epidermal Necrolysis (TEN)
HELLP syndrome

PANDAS syndrome

Refsum disease



1. Plasmapheresi
Guillain T Barre Syndrofr



Plasmapheresis forGuillain 7 Barré
Syndrome

- Buzzigoli, S.B., et al., (2010)AnaesthiIntensive Care ; 38
(2) : 387- 389.

Guillain-Barré syndromeincludes acute inflammatory demyelinating
polyradiculoneuropathyacute motor axonal neuropathy,acute motor
and sensoryaxonal neuropathy,Miller Fisher syndromeand acute
pandysautonomia

Plasmaexchangewas the first treatmentin Guillain-Barré syndrome
provento be superiorto supportivetreatmentalone and intravenous
Immunoglobulinwas subsequentlyshownto be equally effective and
IS now commonlyusedasfirst-line treatment

Patientswith severeGuillain-Barre syndromemay benefitfrom plasma
exchangeafter immunoglobulintreatmentin refractorycases Plasma
exchangeshouldbe consideredearlyin Guillain-B a rsyndromecases
with axonal involvement,and in the recurrentor familial Guillain-
Barresyndromeforms. Theyalsoreportedn their studythat,a gradual
Improvementof respiratoryfunction and peripheralmuscle strength
wereobservedfterthefirst plasmaexchange



2. Plasmapheresis’
Myasthenia Gravis



Plasmapheresis for Myasthenia
Gravis

Directly removeshumoral factors such as autoantibodiesjmmune
complexescomplemenandothernonspecifianflammatorymediators

Remove3-6 liters of plasmaover severalhours Replacewith albumin
or purified proteinfraction (PPF)

Indicationsfor MG:
7 Crises
7 Prethymectomy

71 SevereMG (notin crises)wheninitiating or increasing
oralimmunosuppressiverugs

1 ChronicRx



Plasmapheresisss. IVIG For
MG

Gajdos et al., (1997); Ann Neurol
87 ptswith MG exacerbation
Randomized 3PTvs. 3or5IVIG 0.4 gm/kg
Endpointi Myasthenionuscularscoreday 15

Results’ Equalimprovementsvith both Rx:
¢ PE+ 18pts

¢ IVIG + 15,5 points

¢ p=0.65

Fewersideeffectswith IVIG (1) vs. PE(8)




SPECIAL ARTICLE

. Evidence-based guideline update:

Rl Plasmapheresis in neurologic disorders

Report of the Therapeutics and Technology Assessment
Subcommittee of the American Academy of Neurology

Table 1 Summary of evidence |

Disease Conclusion Quality

Acute inflammatory demyalinating Established effective Class|
polyneuropathy/Guilkain-Barré syndrome

Chronic inflammatory demyalinating Established effective Class|
polyneuropathy, short-termtreatment

Pheresis for

Polyneuropathy with monoclonal gammopathies
of undetermined significance

Immunoglobulin Afimmunoglobulin G Probably effective Class| M G C

Immunoglobulin M Probahly ineffective Class| .
Myasthenia gravis Recommendatlo

Preoperative preparation Insufficient evidence Class|Il n -

Crisis Insufficient evidence Class Il )
Fulminant demyslinating CNS disease Possibly effective Classll
Chronic or secondary progressive multiple sclerosis Established ineffective Class| L eve I U

Relapses in multiple sclerosis Prohahly effective Class| ( U n k n OW n )

Sydenhamchorea Insufficient evidence Class|lI

Acute obsessive-compulsive disorder and ticsin Insufficient evidence Class|Il
PANDAS

Abbreviation: P; ) atric dis ssociated

Neurology



3. Plasmapheresis folChronic
Inflammatory Demyelinatir
Polyneuropathy (CIDP)




Plasmapheresis for Chronic
Inflammatory Demyelinating
Polyneuropathy (CIDP)

Moderate to high-quality evidencefrom twa small trials
showsthat plasmaexchangeprovidessignificantshortterm
Improvementin disability, clinical impairment,and moter
nerve conductionvelocity in CIDP but rapid deterioration
may occurafterwards

Adverseeventsrelatedto difficulty with venousaccessuse
of citrate,andhaemodynamichangesrenot uncommon

They concludedthat in-depthfuture researchs requiredto
identify agentsthat will prolong the beneficial action of
plas maexchange

- Mehndirattagtal., (2015



4. Plasmapheresifor
Sclerosis




Plasmapheresis for Multiple
Sclerosis

The new AAN guidelines appear in Neurology (20110);
76(3):294-300.
recommendhatcliniciansconsiderusingplasmaexchangdor a
Bumk%_er_ cif conditions for which it has been shown to be

eneficia

In peoplewith relapsingforms of MS, the guidelinessuggesit
may be effective as a secondarytherapyfor exacerbationshat
havenotrespondedo treatmenwith corticosteroids

The guidelinessaythat plasmaexchangeamay alsobe usefulfor
severe,rapidly progressiveMS and similar disorders (acute
fulmlnantdemyellnatlngCNSdlsease)

The treatmentwas not found to be effective for secondary
progressiveMS or primary-progressiveMs.



5. Plasmapheresis for:HI\/

related Neuropathy



Plasmapheresis for HI\trelated
Neuropathy

Peripheral neuropathyfollowing HIV infection is frequently
seenamongHIV -positive, ARC- andAIDS patientswho often
complainof deblilitatingparesthesias

Sural nerve biopsiesfrom five patientsshoweddemyelination,
axonal degeneratiorand perivascularcellular infiltration. Two
of the patientshadnuclearnnclusionsandhigh ant-tCMV titer.

Plasmaexchangevasundertakeron five HIV infectedpatients
which resultedin completedisappearancef symptomsn three,
Incompleteremissionin oneandno effectin onepatient

Study finding show that the autoantibodiesagainst different
nervetissuecomponentscellular infiltration, positive effect'of
the plasmaexchangeand relapsesuggeststhat autoimmunity
may play a pathogeneticrole in some of the HIV infected
patientswith peripherahneuropathy

Salim, Y. S, et al., (1989)Jgeskr Laeger.; 3;151(27):1 744



6. Plasmapheresis foffiaxic
Epidermal Necrolysi (TEN)




