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ABSTRACT 

Systemic iautoimmune idiseases ibased ion ian iimmune ipathogenesis iproduce iautoantibodies iand icirculating iimmune icomplexes, iwhich 
icause iinflammation iin ithe itissues iof ivarious iorgans. iIn imost icases, ithese idiseases ihave ia ibad iprognosis iwithout itreatment. 
iAutoimmune idisorders iare ia igroup iof ipoorly iunderstood idiseases iin iwhich ithe ibody ifails ito idistinguish ibetween iself iand inon- iself 
iwhich icould iresult iin idamage ito ithe iself. iOral imucous imembrane imay ibe iaffected iby ia ivariety iof iautoimmune imucocutaneous 
idiseases isuch ias ipemphigus, ibullous ipemphigoid, imucous imembrane ipemphigoid, ilichen iplanus, ierythema imultiforme, iSteven 
iJohnson isyndrome, iepidermolysis ibullosa, ilinear iIgA idisease ietc. iThese idiseases i(commonest ibeing ipemphigus) icannot ibe icontrolled 
iin isome icases, ieven iwith ivery ihigh idoses iof isystemic icorticosteroids iand iimmunosuppressive iagents. iIn isuch icases iplasmapheresis 
iis ione iof ithe imost ieffective itherapeutic imethods ito ideplete isera iof iimmunoglobulin, iincluding ipathogenic iautoantibodies. iThe iaim 
iof ithis ireview iis ito idescribe iplasmapheresis ias ian iadjunct itherapy ifor ioral iautoimmune idisorders. 

Keywords: iautoimmune idiseases, iplasmapheresis, ipemphigus, ilichen iplanus, ierythema imultiforme, iSteven iJohnson isyndrome, 
iepidermolysis ibullosa, ilinear iIgA idisease 
 

Article Info: Received 30 March 2019;     Review Completed 06 May 2019;     Accepted 10 May 2019;     Available online 15 May 2019 

Cite this article as: 

Gupta K, Plasmapheresis in Management of Oral Autoimmune Disorders, Journal of Drug Delivery and Therapeutics. 
2019; 9(3):658-660     http://dx.doi.org/10.22270/jddt.v9i3.2905                                                  

*Address for Correspondence:  

Dr Kanupriya Gupta, MDS- Oral Pathology, PhD Research Scholar & Senior Research Fellow, Division of Oral Pathology, 
Faculty of Dental Sciences, IMS, BHU, Varanasi- 221005, India 

 

 

INTRODUCTION 

Autoimmune idisease ioccurs iwhen ian iadaptive iimmune 
iresponse iis itriggered iinappropriately iagainst iself- 
iantigens, iantigen icannot ibe icleared iby inormal iimmune 
iprocesses iresulting iin ia isustained iimmune iresponse, 
ichronic iinflammation iand iinjury ito iinvolved itissues. 
iOral imucocutaneous idisease ican ibe idivided iinto itwo 
igroups iintraepithelial iand isub iepithelial iulcerations. 
iVarious itreatment imodalities iof ithese idisorders iutilize 
isystemic isteroids ior iimmunosuppressive iagents. iWhile 
ieffective ithese itreatments iare ilimited iby iserious iside 
ieffects iand/or ilag itime ibefore ithey ibecome ieffective. 
iRecently, iplasmapheresis ihas ibeen iused isuccessfully iin 
itreating iseveral idiseases ibelieved ito ibe icaused iby 
icirculating iantibodies. 

Plasmapheresis iis iderived ifrom ia iGreek iword imeaning 
ito itake iaway iby iforce. iThe iterm iwas ifirst iused iby 
iAbel iin i1914 iin ihis ireport ientitled, i"Plasma iremoval 
iwith ireturn iof icorpuscles i(plasmapheresis)" iwherein ihe 
ireported ithat ilarge iamounts iof iplasma icould ibe 
icollected ifrom ian ianimal iif ithe ired iblood icells iwere 
ireturned1. iPlasmapheresis iis ia iprocedure ithat iinvolves 
iseparating ithe iblood, iexchanging ithe iplasma i(typically 

iwith idonor iplasma ior ialbumin isolution), iand ireturning 
ithe iother icomponents, iprimarily ired iblood icells, ito ithe 
ipatient. iAlthough idiscovered iin i1914, ithe iconcept iof 
iplasmapheresis iwas ifirst itried itherapeutically iin iman 
iin ithe iyear i1959. iMichael iRubinstein iwas ithe ifirst 
iperson ito iuse iplasmapheresis ito itreat ian iimmune-
related idisorder iwhen ihe isaved ithe ilife iof ian 
iadolescent iboy iwith ithrombotic ithrombocytopenic 
ipurpura i(TTP) iat ithe iold iCedars iof iLebanon iHospital 
iin iLos iAngeles2. 

Role iof iplasmapheresis iin iautoimmune idiseases 
iTherapeutic ibenefit iof iplasmapheresis iis ibelieved ito 
iresult ifrom ithe iremoval iof ipotential ipathologic 
isubstances, iwhich imay iinclude iauto iantibodies, 
icirculating iimmune icomplexes, icytokines, ior itoxins i3,4. 
iOther ifactors, iwhich imay ihave ia itherapeutic irole, 
iinclude ienhanced iclearance iby ithe ireticuloendothelial 
isystem iin iimmune icomplex-mediated idiseases i5,6, 
istimulation iof ilymphocyte iclones ienhancing ithe ieffect 
iof icytotoxic itherapy i7,8, iand ireplenishing ia imissing 
ifactor iby iplasma iinfusion i9,10. 

Difficulties iencountered iwhile iperforming iplasmapheresis 
imay itrigger iincrease iin iantibodies iwhich ipartially 
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ireplace iand isometime iexceed ior iovershoot 
iplasmapheresis ilevel. iTwo idifferent iprocesses iare 
iinvolved iin ithis irebound i11,12. 

The ifirst iprocess iis iminor iand ipeaks irapidly iin i24 ito 
i48 ihours. iIt iis idue ito iPassive idiffusion iof iextracellular 
iimmunoglobulin iback iinto ithe icirculation. iIt ireplaces 
iabout ihalf iof ithe iIgG iand iperhaps i20% iof ithe iIgM 
ithat ihas ibeen iremoved. iThis irebound icannot ibe 
ialtered ibecause iit iis ia iphysical iphenomenon. iIt icannot 
icause ian iovershoot iin iserum iantibody ilevels iand iit 
ican ibe iovercome iby irepeated iplasmapheresis. iA 
ipractical iimplication iof ithis imechanism iis ithat iit iis 
ibest ito ispace iplasmapheresis itwo idays iapart ito iallow 
ifull ire-equilibration iof iantibody ilevels ibetween 
iprocedures. 

The isecond iprocess iis ia ifeedback imechanism ithat 
iregulates ithe iserum ilevel iof ispecific iantibodies. 
iDepletion iof iserum iantibodies ias iinduced iby 
iplasmapheresis istimulates ia iburst iof inew iantibody 
isynthesis ithat ireplaces iand iusually iovershoots ithat 
iwhich ihas ibeen iremoved. iThis ifeedback imechanism 
iwas ifirst idescribe iin ianimals iand ithen idocumented iin 
ihumans 13,14. iThe ieffect iof ithis imechanism ion iplasma 
iantibody ilevels iis islower iat ionset ibut imuch igreater iin 
imagnitude. iAntibody ilevels ipeaks ione ito itwo iweeks 
ifollowing iplasmapheresis iand iat ithat ipoint ican ibe 
isubstantially iabove ipre-depletion ilevels. iThis irebound, 
iwhich iresults ifrom inew iantibody isynthesis, ican ibe 
iblocked iby ipreventing iB icell isynthesis12,15. 

Thus ithe iability iof iplasmapheresis ito ireduce iantibody 
ilevels iwill idepend ion ithe ibalance ibetween ithe irate iof 
inew iantibody isynthesis iand ivolume iand ifrequency iof 
iplasma iremoval. iTo ishift ithe ibalance iin ia ifavourable 
idirection, iit iis icritical ito iperform iplasmapheresis 
iintensively iand ito isuppress inew iantibody isynthesis. 

The irebound iin iantibody ilevels itriggered iby iantibody 
idepletion ican ibe isuppressed iin ianimals iby 
iCyclophosphamide12 iand imore ieffectively iby 
icombination itherapy iwith iCyclophosphamide iand 
iCystosine iarabinoside15. iMany iauthors ihave isuccessfully 
iused iCyclophosphamide ior iAzathioprine iin idoses iof 
i100 ito i150 img/day iin ihumans. iSmall idoses iof ithese 
idrugs ishould inot ibe iused ias ithey ican iselectively 
iinactivate isuppressor16 icells iand ienhance iestablished 
iantibody iresponse ito iantigen17. iThe irebound imay ialso 
ibe isuppressed iby ihigh idoses iof iPrednisolone. 

Recommendations for performing plasmapheresis 

It iis iadvisable ito iperform iplasmapheresis ithree itimes 
iper iweek iremoving i1.8 ito i2 ilitres iof iplasma iper 
iprocedure iand iadding ione iunit iof igamma iglobulin ito 
ithe ireplacement ifluid iat ithe iend iof ieach iprocedure ito 
imaintain inormal ilevels iof iimmunoglobulin. iAzathioprine 
ior icyclophosphamide iat ia idose iof i50mg itwice ia iday 
ito ithree itimes ia iday iis iused ito iminimize irebound iin 
iantibody ilevels. iCorticosteroid idose ican ibe ileft 
iunchanged18. 

Applications iof iplasmapheresis iin ivarious ioral 
iautoimmune imucocutaneous idisorders: 

Plasmapheresis ihas ibeen isuccessfully itried ias ian 
ieffective itherapeutic imodality iin: 

1. Pemphigus ivulgaris 

2. Pemphigus ifoliaceous 

3. Bullous ipemphigoid 

4. Cicatrical ipemphigoid 

5. Erythema imultiforme 

6. Dermatitis iherpetiformis 

7. Toxic iepidermolysis ibullosa 

8. Linear iIgA idisease 

9. Paraneoplastic ipemphigus 

 

Contraindications 

1. Patients iwho icannot itolerate icentral iline iplacement. 

2. Patients iwho iare iactively iseptic ior iare 
ihemodynamically iunstable. 

3. Patients iwho ihave iallergies ito ifresh ifrozen iplasma 
ior ialbumin idepending ion ithe itype iof iplasma 
iexchange. 

4. Patients iwith iheparin iallergies ishould inot ireceive 
iheparin ias ian ianticoagulant iduring iplasmapheresis. 

5. Patients iwith ihypocalcemia iare iat irisk ifor 
iworsening iof itheir icondition ibecause icitrate iis 
icommonly iused ito iprevent iclotting iand ican 
ipotentiate ihypocalcemia. 

 

COMPLICATIONS 

Plasmapheresis iprocedures iare irelatively isafe; ithe 
ioverall iincidence iof iadverse ieffects, iwhich iare imostly 
ireversible, iis iabout i4.75%. iNotable iside ieffects iinclude 
itransfusion ireaction, iurticarial ireaction, iand icitrate-
related inausea iand ivomiting, imostly iin ipatients 
ireceiving idonor iplasma. iVasovagal ior ihypotensive 
ireactions iare imore icommon iin ineurologic ipatients ithan 
iin ihematologic iand irheumatologic ipatients. iDeath iis 
irare iand iis iusually irelated ito ithe iunderlying idisease19. 

 

CONCLUSION 

Plasmapheresis iis ia ivaluable itreatment iin ipatients iwith 
iautoimmune idiseases iin iwhich iall iother itreatment 
imodalities ihave ifailed. iHence iit ican ibe iemployed ias ia 
itreatment iof ichoice iin icertain iautoimmune idiseases 
iinvolving ithe ioral icavity iin iwhich ithe iadverse ieffects 
iof iother itreatment imodalities ioutweigh ithe itherapeutic 
ieffects. 

 

REFERENCES 

1. Helen iE, iKambic, iYukihiko iNosk iet ial. iPlasmapheresis: 
iHistorical iPerspective, iTherapeutic iApplications, iand iNew 
iFrontiers. iArtificial iOrgans. i1993;17(10):850-881. 

2. Wallace iDJ. iApheresis ifor ilupus ierythematosus. iLupus. 
i1999; i8(3):174-180. 

3. Shumark iKH, iRock iGA. iTherapeutic iplasma iexchange. iN 
iEngl iJ iMed. i1984; 310:762- i71. 

4. Tesar iV, iJelinkova iE, iMasek iZ, iet ial. iInfluence iof iplasma 
iexchange ion iserum ilevels iof icytokines iand iadhesion 
imolecules iin iANCA ipositive irenal ivasculitis. iBlood iPurif. 
i1998; 16(2):72-80. 

5. Lockwood iCM, iWorlledge iS, iNicholas iA, iCotton iC, iPeters 
iDK. iReversal iof iimpaired isplenic ifunction iin ipatients 
iwith inephritis ior ivasculitis i(or iboth) iby iplasma 
iexchange. iN iEngl iJ iMed. i1979; 300(10):524- i30. 

6. Low iA, iHotze iA, iKrapf iF, iSchranz iW, iManger iBJ, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cotton%20C%5BAuthor%5D&cauthor=true&cauthor_uid=154062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=154062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=154062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schranz%20W%5BAuthor%5D&cauthor=true&cauthor_uid=3983532
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manger%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=3983532


Gupta et al                                                                                                                Journal of Drug Delivery & Therapeutics. 2019; 9(3):658-660 

ISSN: 2250-1177                                                                                    [660]                                                                                    CODEN (USA): JDDTAO 

iMahlstedt iJ, iWolf iF, iKalden iJR. iThe inonspecific iclearance 
ifunction iof ithe ireticuloendothelial isystem iin ipatients 
iwith iimmune icomplex imediated idisease ibefore iand iafter 
itherapeutic iplasmapheresis. iRheumatol iInt. i1985; 5(2):69- 
i72. 

7. Dau iPC. iIncreased iproliferation iof iblood imononuclear 
icells iafter iplasmapheresis itreatment iof ipatients iwith 
idemyelinating idisease. iJ iNeuroimmunol. i1990; 30(1):15-
21. 

8. Hanly iJG, iHong iC, iZayed iE, iJones iJV, iJones iE. iImmuno 
imodulating ieffects iof isynchronized iplasmapheresis iand 
iintravenous ibolus icyclophosphamide iin isystemic ilupus 
ierythematosus. iLupus. i1995; 4(6):457- i63. 

9. Byrnes iJJ, iKhurana iM. iTreatment iof ithrombotic 
ithrombocytopenic ipurpura iwith iplasma. iN iEngl iJ iMed. 
i1977; 297:1386- i9. 

10. Shumark iKH, iRock iGA. iTherapeutic iplasma iexchange. iN 
iEngl iJ iMed. i1984; 3(10):762- i71. 

11. Bystryn iJC, iGraf iMW, iUhr iJW: iRegulation iof iantibody 
iformation iby iserum iantibody: iII. iRemoval iof ispecific 
iantibody iby imeans iof iexchange itransfusion. iJ iExp iMed. 
i1970; 132(6):1279-1287. 

12. Bystryn iJC, iSchenkein iI, iUhr iJW: iA imodel ifor ithe 
iregulation iof iantibody isynthesis iby iserum iantibody. 
iProg iImmunol i1971; 1:627-636. 

13. Roujeau iJC, iAndre iC, iJoneau iFabre iM, iLauret iP, iFlechet 
iML, iKalis iB, iRevuz iJ, iTouraine iR. iPlasma iexchange iin 

ipemphigus: iuncontrolled istudy iof iten ipatients. iArch 
iDermatol. i1983; 119(3):215-221. 

14. Derksen iRH, iSchuurman iHJ, iGmelig-Meyling iFH, 
iStruyvenberg iA, iKater iL. iRebound iand iovershoot iafter 
iplasma iexchange iin ihumans. iJ iLab iClin iMed i1984; 
104(1):35-43. 

15. Terman iDS, iGrarcia-Rinaldi iR, iDanneman iB, iMoore iD, 
iCrumb iC, iTavel iA, iPoser iR. iSpecific isuppression iof 
iantibody irebound iafter iextracorporeal 
iimmunoadsorption: icomparison iof isingle iversus 
icombination ichemotherapeutic iagents. iClin iExp iImmunol. 
i1978; 34(1):32-41. 

16. Di iGiacomo iA, iNorth iRJ. iT icell isuppressors iof iantitumor 
iimmunity. iThe iproduction iof iLy-1-, i2+ isuppressors iof 
idelayed isensitivity iprecedes ithe iproduction iof 
isuppressors iof iprotective iimmunity. iJ iExp iMed. 
i1986;164(4):1179-92. 

17. Gagnon iRF, iMac iLennan iIC: iRegulation iof isecondary 
iantibody iresponse iin irodents. iPotentiation iof iIgG 
iproduction iby icyclophosphamide. iClin iExp iImmunol. 
i1979; 37(1):89-97. 

18. Bystryn iJC. iPlasmapheresis itherapy iof ipemphigus. iArch 
iDermatology. i1988; 124(11):1702-1704. 

19. Saydain iG, iGeorge iL, iRaoof iS. iNew itherapies: 
iplasmapheresis, iintravenous iimmunoglobulin, iand 
imonoclonal iantibodies. iCrit iCare iClin. i2002; 18(4):957-
975.

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahlstedt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=3983532
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolf%20F%5BAuthor%5D&cauthor=true&cauthor_uid=3983532
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalden%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=3983532
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=8749568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8749568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauret%20P%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flechet%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flechet%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalis%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Revuz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Touraine%20R%5BAuthor%5D&cauthor=true&cauthor_uid=6824359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Struyvenberg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=6736750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kater%20L%5BAuthor%5D&cauthor=true&cauthor_uid=6736750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20D%5BAuthor%5D&cauthor=true&cauthor_uid=373932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crumb%20C%5BAuthor%5D&cauthor=true&cauthor_uid=373932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tavel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=373932
https://www.ncbi.nlm.nih.gov/pubmed/2944983
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saydain%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12418449
https://www.ncbi.nlm.nih.gov/pubmed/?term=George%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12418449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raoof%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12418449

