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Guidelines on the Use of Therapeutic Apheresis in Clinical Practice
Evidence-Based Approach from the Writing Committee of the
American Society for Apheresis: The Seventh Special Issue

Disease TA Modality Indication Category Grade
Cryoglobulinemia TPE Symptomatic/severe I 2A
1A Symptomatic/severe I 2B
Systemic Lupus Erythematosus TPE Severe | 2C
TPE Nephritis IV 1B
Henoch-Schonlein purpura TPE Crescentic 1] 2C
TPE Severe extrarenal disease 1] 2C
IgA Nephropathy TPE Crescentic 1] 2B
TPE Chronic Progressive 1] 2C

Journal of Clinical Apheresis 31:149-338 (2016)



Category Definitions for Therapeutic Apheresis Category Description

I Disorders for which apheresis is accepted as first-line therapy, either as a primary standalone treatment
or in conjunction with other modes of treatment.

Il Disorders for which apheresis is accepted as second-line therapy, either as a standalone treatment or in
conjunction with other modes of treatment.

lll Optimum role of apheresis therapy is not established. Decision making should be individualized.

IV Disorders in which published evidence demonstrates or suggests apheresis to be ineffective or harmful.



Methodological quality of supporting

Recommendation Description evidence Implications
Girade 1A Strong recommend ation, RCTs without important limiatons or Strong recommendation, can apply to
high-guality evidence overwhelming evidence from most patients in most circomstances
observaiional studies withoul reservation
Grade 1B Strong recommend ation, RCTs with important limitations Strong recommendation, can apply to
moderate quality evidence (inconsistent results, methodological most patients in most circumstances
flaws, mdirect, or imprecise} or without reservation

exceptionally strong evidence from
observational studies

Grade 1C Strong recommend ation, Observational studies or case series strong recommendaton but may change
low-quality or very when higher quality evidence becomes
low-quality evidence available

Grade 2A Weak recommendation, RCTs withowt important limitations or Weak recommendation, best action may
high-quality evidence overwhelming evidence from differ depending on circumstances or

observational studies patients’ ot societal values

Grade 2B Weak recommendation, RCTs with important limitations Weak recommendation, best action may
moderate-quality evidence {inconsistent resulis, methodological differ depending on circumstances or

flaws, indirect, or imprecise) or patients’ or societal values

excepticnally strong evidence from
observational studies
Grade 2C Weak recommendation, (bservational studies or case series Very weak recommendations; other

low-quality or very alternatives may be equally reasonable
low-qualiv evidence



Kpvoodarpwatpia

Kpvoodatipiveg: Avoooodalpivec ol omoiec kaBlavouv otov opo otouc 4°C,

EvamoBeon oto Tolywua UIKpWV oyYELwV

P cvepyomnoinon pAeypovic (CUUMARPWLLE, CUCOWPEVON AEUKOKUTTAPWV)
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KAwikéc ekdnAwoelg Kpvoodarpvatpiog

E€aptwvtal amo tnv evanobeon Twv KpuoodalpLvwy
E€avOnua, €Akn, apBpalyiec, mepipeplkny veupomabela
JUOTNUOTIKA ayyelitida
Nedbpikn tpooBoAn: YriepmAaoTIkA ZIelpopatovedppitida
Katd thn dtayvwon: 20%
oTnv mopakoAovuBnon: 50%

30% xpovia BAaBn opydvou otoxou
15% BapLEC EMUTAOKEC

Awayvwon
lotoplko, duotkn e€€taon, 1, C3, 1 C4,

Avixvevon kpvoodatpvwyv (1-4C)

MooOTIKOC MPoodLloplopOC Kpuoaodalpvwy (Kpuokpitng)

Type | upnAotepoc kpuokpitng o oxeon ue Types I N



MeuBpavonapaywywkn ZN
MeoayyeLakn unepmniaocia,
NOBwon, SutAn mapudn,
evdoTpLyoeLlSLkn uTtepmAaoia,
Opopuol

AvooodBoplopog: I1gG, C3

: Avocoictoxnpeio:

r Makpodadya

HAektpovikd MiKpooKOmMLO:
YrievdoOnAlakec,
evooueuPpavikee,

UTTOETILONALOKEC EVOTTOBETELC



O poAog tng mAacpadaipeonc otn Oeparneia tng KpvoodalpLvatLuiog

Incidence: About 50% of patients with chromic HCV Procedure Indication Recommendation Calegory
I'PE Severe/symplomatic Grade 2A Il
1A Severe/symplomatic Grade 2B I
No, of reported patients: > 300 RCT T ('S ('R
IPE 1(37) () 24(302) NA
1A 1(17) 0 1(4) 0
2toxo¢ tn¢ PE

1. ATtopdkpuvon KpuoodoaLlpLvwy
2. Arntopdkpuvon naboyovou attiog
3. EAATTWON KUTTOPOKWVWV

4. ATTOHAKPUVON OLVOCOCU UTITAEYLATWVY

—> start exchanging at least 1 plasma volume 3 times per week for 2 to 3 weeks
using the clinical response to guide subsequent therapy




Plasma exchange for treating cryoglobulinemia:

A descriptive analysis

Study Type of apheresis Number of exchanges Replacement solution
Scarpato et al.  Plasma exchange with 1 session q15 days Mot mentioned
121 centrifugation
Auzerieet al. FPlasma exchange 1-3 plasma exchanges per week for 1-12 months Mot mentioned
116]
Cacoub et al. Plasma exchange Thrice weekly for 2 weeks, twice weekly for 2 weeks, onoe 500 mL fMluid gelation and 4% albumin
6] weekly for 2 weeks
Siami et al Cryofiltration Range 3-215 reaments None
17
Russo et al Flasma exchange vsdouble &-8 every other day Not mentioned
[4] cascade Altaton
Cohen et al. FMlasma exchange Thrice weekly for 3 weeks twice weekly for 2 weeks once B0 mLjkg replaced with egual volume
3] weelkly for 3weeks of 4% albumin or gelatin
Siami et al. Cryoglobulin filter Not mentioned None
18]
Karmochkine  Plasma exchange 1 session plasma exchanger month mean 57sessions (mnge 5% Albumin-saline solution
et al |19] 26-185)
Visco &t al Plasma exchange i4 cycles. mean 2 {range 1-b) Thrice weekly for 3 weeks Plasma andfor proiein-saline
[20) then tapered according to dinical response
Frankel of al Plasma exchange & roquired intermimtent plasma exchange for ong term, three  Not mentioned
I5] did not require long term trealment
D'Amico et al  Plasma exchange Average of 13 exchanges Not mentioned

1]

Transfusion and Apheresis 2010



Optimum Conditions for the Efficacy and Safety of Cryofiltration Apheresis: An Analysis of
Circuit Temperatures Depending on Plasma Flow Rate and Cooling Coil Lengths/Turns
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Efficacy of Cryofiltration for Treatment of Mixed Cryoglobulinemia:
A Report of Four Cases

Age, sex Mamfestations HCV Ab Therapy
42, male Nephrotic syndrome + Steroids + PEG INFa
Acute kidney injury
69, male Penpheral neuropathy 4 Steroids + PEG INFa
46, male Nephrotic syndrome 4 Steroids + PEG INFa
Acute kidney mjury
713, male Nephrote syndrome — Steroids
Skin purpura
Acute kidney injury
ik F e : .-___ .-"-. — -ﬁ'..\__. — A ~ o i .
'_ . » | L- 1= —
—1— 1 ; AL g
“"'-'--," I]“lll II I‘"ll
'" e - - - 1 W a e n w il

Ther Apher Dial 2017



Membranoproliferative glomerulonephritis (MPGN)

AEN 1TpoKeITal yia KAIVIKE d1ayvwon
ATroTeAci TTEPIYPAPN ICTOAOYIKNG EIKOVAG :
Meoayyelakn uttTepTTAaaia, evOOTPIXOEIDIKN UTTEPTTAQCIiA, DITTAR TTAPUPN TNG BACIKAG

MEUBPAVNG, HECAYYEIAKES, UTTEVOOONAIOKEG , UTTOETTIONAIOKEC EVATTOBECEIC
AVOOOO@QAIPIVWY KaI OTOIXEIWV TOU CUMTTIANPWHATOG

X = -- = ..- - _-_:_ . . . . 3 ! -:t.' -:.‘..__;-Fi‘ -.""fﬂ!I x . ‘
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Tdiopathic

Type 1 Infection
Hepatitis C and B
Type 11 Visceral abscess
Infectious endocarditis
Type 111 Shunt nephritis

Mycoplasma infection

Rheumatologic disease

SLE

Scleroderna

Sjogren syndrome

Mixed essential cryoglobulinemia with
or without hepatitis C infection

Malignancy
Carcinoma,Lymphoma,Leukemia

(B & Rectoer’s ottt Editi | Complement deficiency
renner&Rectoer’s 9 ition ey L5 s e




MNaAaiotepn Tagvopnon
1. MNpwtonadng

i. Typel MPGN
ii. Type ll MPNG J’ H diagpopd petagu tutrou | kai Il guvioTaral oTov
iii. Type Il MPGN TUTTO TWV AVOOO0-EVATIOBETEWY

Type | MPGN avocoodaipiveg (IgG, IgM) ko cupnAnpwpa (€3, C1)

Membranoproliferative Glomerulonephritis Type |
Glomerulus Viewed by Light Microscopy (left) and
Immunofluorescence Microscopy (right)

Immunofiiuvorescence
microscopy showing immune

Thin capillary wall Thick capillary wall complex deposits in
] capilary walls




NaAawdtepn Tagvopnon
1. MNpwtonadng

i. Typel MPGN
ii. Type ll MPNG J” H diagpopd petagu tutrou | kai Il guvioTaral oTov
iii. Type Il MPGN TUTTO TWV AVOOO0-EVATIOBETEWY

Type Il MPGN Mévo cupnAipwpa (C3)

Dense Deposit Disease (Membranoproliferative
Glomerulonephritis Type I1) Glomerulus Viewed by Light
Microscopy (left) and Immunofluorescence Microscopy

(right)

Imcreased cells
Mormal Glomerulus

Intense staining for
complement (C3)

Thin capiflary wall Thick capiflary wall




HISTORICAL
CLASSIFICATION MPGN type |

MPGN type Il, or dense
deposit disease (DDD)

MPGRN type I

Mesangial prolifer-
ation with mesangial

Diverse glomerular

MIC ég;‘sl::TnFnr interpasition and histology with or
GBM duplications without MPGN pattern
(MPGN pattern)
Mesangial and Mesangial and
M%Eggggg\r subendothelial intramembranous highly
deposits electron-dense deposits
IMBLMO- GEaﬁ.:mDIrgG C3 alone C3 alone
FLUORESCENCE |gM, C1

MODERN
CATEGORIES

MPGHN type |

MPGMN pattern,
usually with membranous
features

Mesangial, subendothelial,
subapithelial, and/or
intramembranous deposits

/\

C3 with 1gG
andior

/ igh, C1

MPGHN type Il




Awapopikn Atayvwon petagv DDD kat C3 Nephropathy

1. Khwikd swkéva: TAN, awpatoupia, AsukwpatoupiotNS

2. OTTTLKO HLKPOOKOTILO: QVETTAPKEC yia A/A
3. HAEKTPOVLKO HLKPOGKOTILO:

DDD - BM C3N — untevé0ONALOKEC, LECAYYELAKEC EVATIOOECEC
4. Evepyomnoinon evaAAaktiking 0doU cuunAnpwpoartog (AP)

T C3N  DDD Controls
c3 Wi W ke
C3d ™rT ™M «o
‘ C3Nef T ™T kb
et matin Acquired: Autoantibodies Factor B \L\L\L \L\L\L KCI)
- 3 Ners Bb Wi W ke
E:iz:: II-L including allzle variants Factor B C5 \L\L\L \L\L\L KCI)
Factor B C5a ™1 K

Re C5b-9 M T <

CFHRs




MAacpadaipeon o DDD/C3 glomerulopathy
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Tdiopathic

Type 1 Infection
Hepatitis C and B
Type 11 Visceral abscess
Infectious endocarditis
Type 111 Shunt nephritis

Mycoplasma infection

Rheumatologic disease

SLE

Scleroderna

Sjogren syndrome

Mixed essential cryoglobulinemia with
or without hepatitis C infection

Malignancy
Carcinoma,Lymphoma,Leukemia

(B & Rectoer’s ottt Editi | Complement deficiency
renner&Rectoer’s 9 ition ey L5 s e




Hrtatitiéa C

HCV Has Broad Global Prevalence

W ko dats auailabk

1.

2.

o v opow

ZUCTNMOTLKA VOOOC - EEWNMATIKEC EKONAWOELC

AEPUOTIKEC

(porphyria cutanea tarda, lichen planus)

Opoapvntiki apOpitda

. Zokxapwdnc Arafitng tumouv Il

NepdoinmepnAaoTIKA VOO LOLTOL
Kpvoodatpwvarpio

IMELPOAMATLKA VOO Lot

Nepinov 40% twv aacBevwv avantuooouv = eEwnnatikn EKdRAwon



2N oxetilopevec pe HCV Aoipwén

MeTapooXeUHEVOG vEDPOG

Autox0Oovec vedpol: ) ,
NpwLEG EMLITAOKEG

- MepBpavonapaywyiki ZN 54% , ,

) ) ) OpopPotikn pkpoayyelonadesia
-EoTlaKN TUNUATLKN OTIELPAUATOCKANPUVON 24%
_MecayyELoDTEpTAATTIKA IN 18% Oteia omelpapatonddsla LOoXEULATOC
_ME“Bpavd)énq >N 4% 'Oll)ll.lsq ETtthAOKE'Q
-lvidwbnc IN MeuBpavomapaywykni ZN
-Avoootaktoeldng 2N Mepppavwdng N
-IgA vedpomnaBela

MeoayyeloUmepnmAaotikn IN

-OpouUBwWTLKA HLKpOAyYELOTIABELO ) , ,
, , Eotiakn TUNMATIKA OTELPAUATOOKARpUVON

-Ayyetitida pe vedpLkn) CUUUETOXN

, , De novo cryoglobulinemic glomerulonephritis

-Alapeon vedpitda

Zuox€tion Ue TV vtepdepovn

» MPGN tUmnov | oxetil{opevn Otela amoppupn HooxEVKATOG

ue Kpuoodatpwatia Tomou Il Crescentic omelpapatovedpitidba

Nephrol Dial Transplant (2007) 22: 1840-1848



NMaBoyévela Tng otreipapatikng TTPooBoAng oe HCV Aoipwén

1. Apeon evanoBeon tou Lov oto VEPPLKO TIAPEYXUUQ
2. Mn-avoooAoyLKNAG attloAoyiog

3. Evano0son avoocoGUMTAEYLATWY

4. Kpvoodarpwvatpia

HCV Moipwén: 36-54% kpuvoodatpvarpio MC type i, 1l
ouvnOwg monoclonal IgMk

Kpuvoodarpwarpio: 80-90% oxetiletal pe HCV Aoipwén



Oepanevutikn nPoocyylon vedppiknc ntpooBoAnc o HCV Aoipwén




EASL Recommendations on Treatment of Hepatitis C 2016
European Association for the Study of the Liver

» AcBeveic pe HCV kol coBapéc eEwnNMATIKEC EKONAWOELG, OTIWC MLKTA

Kpuoodatpwvatpiao | onelpapatonadeia: AHeon Evapén ovILKNG aywyn¢
» AVOOOKATOOTOATLKN aywyn?
rituximab, corticosteroids, cyclophosphamide, plasma exchange

Multidisciplinary team

Mucleoaitiids

Cytopiasm NSSA inhibiors  hibitors New direct acting antiviral agents (DAA)

Protaiss Ledyoasvir Sofosianair Maary-
P Bl inhibitors ~ Dackatasvir Mencitabing npucleosillide

-* | ‘& "'-.__ inhibitors 1 A q AR 1
NS2 J] | ] P2 i Elvall EMaPKNG N OVTUK Oywyn 1 OITOLTELTOL Kot

“ i ) @) et OLlVOGOKOTOOTAATLKA aywyn?
] ! [ | — n aywyn:
. ; ‘ »Kpuoodatpwvartpio

pr

e »ITELPOMATIKA VooHuaTa

|.LI'I'III'|""'|




KDIGO Clinical Practice Guideline for Glomerulonephritis

Treatment of HCV-associated Glomerulonephritis

»Treatment should be focused on reducing or eliminating HCV replication,
and reducing the formation and glomerular deposition of HCV containing
immune complexes (including cryoglobulins).

»There is very low—quality evidence to suggest that patients with
HCV-associated GN and severe kidney manifestations require

additional treatment with immunosuppression

and/or corticosteroids and/ or plasma exchange.



KDIGO Clinical Practice Guideline for Glomerulonephritis

Treatment of HCV-associated Glomerulonephritis

5.2: We recommend that patients with HCV-associated glomerular disease be
treated for HCV (1A).

5.2.1: We recommend that patients with HCV related glomerular disease showing
stable kidney function and/or non-nephrotic proteinuria be treated initially with

DAA (1C).



KDIGO Clinical Practice Guideline for Glomerulonephritis

2018 Treatment of HCV-associated Glomerulonephritis

5.2.2: We recommend that patients with cryoglobulinemic flare, nephrotic syndrome, or

rapidly progressive kidney failure be treated, in addition to DAA treatment, with

immunosuppressive agents with or without plasma exchange (1C).

5.2.3: We recommend immunosuppressive therapy in patients with histologically active HCV
associated glomerular disease who do not respond to antiviral therapy, particularly those
with cryoglobulinemic kidney disease (1B).

5.2.3.1: We recommend rituximab as the first-line immunosuppressive treatment (1C).



2UoTNHATIKOC EpuOnuotwdnc AUKOC

Table 2 - Systemic Lupus International Collaborating Clinics criteria for classification of systemic
lupus erythematosus (2012)

CLINICAL CRITERIA IMMUNOLOGICAL CRITERIA
1. Acute cutaneous lupus 1. Anti-Muclear Antibodies
2. Chronic cutaneous lupus 2 Anti-dsDMA antibodies
3. Oral ulcers 3. Anti-Sm antibodies
4. Mon-scarming alopecia 4. Anti-phospholipid antibody
D synovitis in 2+joints, and early D Low complement
moming stiffness B. Direct Coombs test + in the absence of
f. serositis (Pleuntis OR pericarditis) haemolytic anaemia
i Renal disorder {urine PCR or 24h
collection representing 300mg/24 h)
8. Meurologic disorder
(Fits/psychosis/depression)
9. Haemolytic anaemia
10.  Leucopaenia
1. Thrombocytopagenia

Classification requires four criteria sequentially, including one clinical and one immunological, or

biopsy-proven lupus nephritis with a positive antinuclear antibody or anti-double-stranded DNA
antibody.

Arthritis Rheum 2012



NaBoyévela tou ZEA:

AvoAetrtoupyio Tou AVOGOAOYLKOU ZUCTNLOTOC

1. Alatapoyr TnG AMOTMTWOoNG, KUTTAPLKOG Bavatog, Epdavion mupnvikwy avilyovwy
2. AtwAeLla avoooAoyLkng avoxris, Evepyomoinon B-Aepudokuttdpwy,

T paywyr avtoaviicwpatwy, T-B-cell interactions

------- O , ,
s %a@.”)”' 3. AnpLoUpYyi0 OVOGOCUUTIAEYLATWV
.._.1\_/"— "
organetes dntegrate” 4. Evepyotoinon 6evépltikwv kuttdpwy apaywyrj INF-a
The cell shrinks A
Chromatin condenses A _ , ,

-qi:id/g/g’“;‘gll' 5. Mapaywyn kuttapokivwv (IL-8, INF-a, TNF-B, IL-18, IL-1[)
ol i

. QI;:C_J /—_f-ﬁ. 7 ’ V4

ponefl ApPoptosis .. e 6. EvandBeomn avooooUpTIAEYUATWYV O€ TIEPLPEPIKA
Membrane continues to bleb
’ Opyova-oTOYOouG
Ne \ ¥ V4
iefingtion ; 7. Evepyomoinon cupmAnpwpatog

ok )

Apoptotic badies form

Macrophages phagocytose
apoptotic bodies



NaBoyévera tng Nedppitdog tou ZEA:

Anpovpyia AvooupmAeypdtwyv = Type || avoooloykn avtidpaon

L]

DA specifi
8 ool ‘

Basemar
ITRE TR

Crons-rencting lgh
anti=ceDNA antibodies

T haelpor call
specific for
Higt e

Inhere
‘ dviE b ane anbigen

[ ]

Autalogous
nUEbOAOTES

Lunigs Kineys

Cither argans

Anploupyio AVTLIOWHATWY EVOVTL TUNUATWY Tou DNA
(anti-DNA)

AlaoctavpoUpevn avtidbpaon Ye oToLXEL TOU
OTtELPAATOC (evTaKktivn, Aapwvivn)

EvamoBeon o vedppad, mveupoveg, AAAa opyava

Am J Pathol 2016



NaBoyévera tng Nedppitdog tou ZEA:

Anpoupyio Avoouumeypatwyv = Type Il avoooAoyikn avtidpaon
Anpoupyia anti-DNA avtliowpATwyv

W IC: IgG-Ag — evepyormoinon C
Cal el

:‘““m"”1 CATRRI. DMA specific > evamnobeon oto oneipopa
- B cell

" lgG anfibodies that
MRS bind nucleosomes
o -

Anapaitntn npoindbeon:

Evepyomnoinon tou BAFF

HLA Il histona peptide A

FcyR o€ alpomotintika KotTapa

T hishper cidl
specihc for

Histones Tertiary lymphoid structures (TLSs)

2ucowpevonT cells oto vedppo Am J Pathol 2016



KAWVIKEC EKONAWGCELC

* ApBpalyiec, apOpitidec 96%

e AEPUOTIKEC EKONAWOELC
E¢avOnpa 70%
Alomekia 19%
PwrtoevaicOnocia 44%

* Opoyovitldeg 47%

* Nedpikn cuppeToxn 30-50%

* JTOMOTLKA EAKN 17-27%

* KN2 15-22%




KAWIKEC EKONAWOELC

¢ SUCTNMUATIKEC EKSNAWOELC Neuptko suotnpa

. , , , ETUANTITLKEG KPLOELG
(epmupeto, anwAela Bapoug, kakouyia)

YUvdpopo Guillain-Barre
* MUOOKEAETIKO cUOTNUOL

Aonmtn unviyyitda
(apBpalyiec, puaAyieg, aonmtn VEKpwon)

MNepldeplki povoveupitda

SWAN NECK DEFORMITY AyyeLokO eyKEDOALKO EMELCOOLO

Flexed

Hyperextended — DIP Joint ALLOTIOLNTLKO cuoTnua
TP Joint

\_ ,.l * Avaiuio

* Aeukomevia - Aspdormevia
* OpopPormevia

AvtldwodoALTLdLKO cuVOpOoo

OpoupwTtikn BpopBormeviki mopdupa (TTP)



KAWIKEC EKONAWOELC

e Afpua

Malar rash- meploplopevn xpovikr SLapKeLa-

QOwTtoevaloBnoia — ofeia R xpovia-

AlokoeldEc e€avOnua — xpovo e€avonua-

A/A amo Sltokoeldr) AUko

‘EAKN OTOMOTOC, YEVETLKWY OPYOAVWV

Qawopevo Raynaud

Livedo reticularis, TnAayyelektaoieg

ANoTrteklal

e Ayyeutidiko eEavonua




KAWIKEC EKONAWOELC

AVAMVEUOTIKO ocUoTNHA
MAevpitida, MAevpLTIK cUAAOYN
Mveupovitida

[MVEVUOVLKN UTTEPTOON

Aldpeon TVEVOVLKN vwon
Mvevpovikn epuBoAn
Complement-mediated pulmonary leukoaggregation
KapdiLayyelako cvotnpa

Nepwkapdititda, Muokapbditdba




Nedpkn npocBoAn oto ZEN

KAWLKECG EKONAWOELG

AevKwpOTOUPLAL 100% Mpwipo gdpnua 20-50% aoBevwv
Nedbpwoikd ocuvOpouo 45-65% Owipo evpnpa - Eviihikeg 60%

NMoudia 80%
MLKpOOKOTILKA alpatoupla 80% ]

(oTa TpWTA 3-5XpOVIA)

MoKpOOKOTILKI alLpatoupia 1-2%
Meilwon GFR 40-80%
Otela vedpLkn avemapKeLa 1-2%

‘ Aev cupBadilouv ol KAWVIKEC EKONAWOELC LE TN
Baputnta tng vedpplknc mpooBoAng

Cameron JS, JASN 1999



ISN/RPS Classification (2004)

21aodio l:

21aodio ll:

21aoio lll:

21adio lV:

210010 V:

210010 VI:

EAGXIOTEG MECAYYEIOKEG AAAOIWOEIG
Meoayyelok UTTEPTTAQCIO

EoTiok utrepTTAacTIKA ZN
(<50% oTteIpapdaTWY)

AlaxuTtn utreptrAaoTikfi ZN
(=>50% oTtreIpapdTWY)

MeuBpavwdng ZN

KaBoAIK ) KAl puvon CTTEIPANATWV



Stage IV
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Focal proliferative
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Class IV:
Diffuse proliferative









Membranous nephropathy




AvTI-@WOo@OAITTIOIKO ZUVvOpopo (APS)

» MNpwtonabé&c

» AguTEPOTIOOEC
2EN
Lupus like syndrome
Peupatosldnc apbpitida
Yuvdpopo Sjogren
JUOTNUOTIKA OKARpUVON

Avti-dwoPoAnidika aviicwpoata (aPLs)
* Lupus anticoangulant

* Anticardiolipin antibodies (aCLs)
Anti-B2 glycoprotein antibodies (af2GPlI)



KAwikn ewkova

ALaTopayEC TWV apayovVIwyY TNENC
MpooBoAn ayyeiwv — epBoAn n BpopuBwon-

aptnpieg — GAEPeG
LEYAAoU — HLKpoU peyEBoUC

Awayvwon
(touAaxtotov 1 KAWVIKO + 1 epyaotnploko)
KAwika: OpoppoepPolika enetcodia, TTP

AuTtopatec amoBoAEg

Epyaotnplakd: LA, anti-CLs, anti-B2GPI
O©popPorevia, alOAUTIKA avoLpia




Ne@pikn TTpooBoAnR oto APS:

» EpPoAn n Bpopfwon veppikng aptnpiag
» OpoupwrTikn MIKpoayyeloTrTadela (TMA)

»ApTnpiakn YTrEpraon

»Emmdcivwon TS VEQPIKNG AsiIToupyiag, Asukwuatoupia




1980:
1983:
1992:

1998:

2000:
2003:

2010:
2016:

NMAaopadaipeon oto ZEA

>50% epdavilav PeAtiwon og OAec TI¢ ekdNAwoELC Tou 2ZEA peta amo PE

nipwtn RCT pe 6 cuvedpieg PE (4L, os 2 efdopadeg) XWPLC ELVOIKA amoTeAEoHATA
Nedpitda tou AUkou: xwpic Stadopd otnv EkBacn otav npootednke otnv aywyn podl pe CS+Cyclo
PE: katnyopia IV otn vedpitida tou AUkou

CTs pe Betwka amoteAéopata os TTP tou ZEA, kuPeAdikn alpoppayia,

ocUVOpopO uTtEpyAoLaTnTOG, Kpuoodatpvatpia

ouvduaopoc PE+CyA: Udeon cupnmtwpatoAoyiag, eAattwong doong CyA

PE o coBapéc emumAokeg tou ZEA: BeAtiwon tng mpooBoAng tou KNZ,

HuacOévela Gravis

IA: BeAtiwon KAWIKAG ElkOvVaC Kat eEAdttwon tou SLEDAI score

IA, PE: eykupoouvn, avOEKTLKN vOOOG



Proportion Surviving

The New England
Journal of Medicine

©Copyright, 1992, by the Massachusetts Medical Society

Volume 326 MAY 21, 1992 Number 21

A CONTROLLED TRIAL OF PLASMAPHERESIS THERAPY IN SEVERE LUPUS NEPHRITIS

Epmunp J. LEws, M.D., Lawrence G. Hunsicker, M.D., Suu-Ping Lan, MA., M.P.H.,
RicuarD D. RonbE, B.S., aNDp Joun M. LacHiN, Sc.D., For THE Lupus NEPHRITIS
CoLLABORATIVE STUDY GROUP*

MoAukevtpikn Tuxatomotnpevn HeAETN o€ 86 acOeveic pe Nedppitida tou ZEA otadio IV
46 acBeveic: Pred+Cyclo
40 a.oBeveic: Pred+Cyclo+PE (12 cuvebpiec oe 4eBSopadec)
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Incidence: 15-50/100,000/yr Indication Procedure Recommendation Category
Severe TPE Orade XC Il
Nephnitis TPE Grade 1B v
No., of reported patients: > 300 RCT CT CS CR
Severe 1200 1(4) 14(128) > 50
Nephnitis 478) 2(114) b( 160) I6(11)




1 cuvedpia IA
J 18G (75%)
J anti-dsDNA
J GM-CSF

J IL-10

J CD4+/CD71+

J C3a, C4a

J LA, anticardiolipin

T™C3,C4

Avooonpocopodnon

| IMMUNOADSORPTION

& e lg-Therasord®, Globatfin®,
Immunosorba®, Immusorba®,
Salesarh®, IMPH-350%,
Lupusor®

| Plasma
| adsorber*2

Reﬁlaoeme-nt fuid

Inot mandatong: e saling Pump

Il P

Ay NS
Specific removal of fgG, induding
disease-specific ABs {L.e. ant-tsDMA,
AN, antiphosphalipid AB)
ANAL
Anticardiclipin AB |
Lupus anticoagulant )
Anti-VRT 101 AB*7|

e

ii“}ﬂ} xfgjqb
UJW,:

Reduction

of circulating

immune complexes

T Lupusert® column

MAacuadaipeon

PLASMA EXCHANGE |

ANAL
Antiphospholipid AB |
Thyroglatulin AB |

Thyraid peronidase 48 )

Depletion of most plasma proteins,
including immunoglobulins and
coagulation components, but also
discase-specific ABs (e anti-tsDNA,
ANA, antphaspholipid A8

=
o Plasma Weaste
pump
= L J
Pump  Replacement fluld imandatory):
_-l s crystalioidicolloid (i.e albumin
g -~ _ o frash frozen plasma®3)
l‘\.:: i
JL& h e './|/

Tt

e

ﬁ,,d-ﬁ SN
Kx

Reduction

of drculating

immune complexes

"3 Fresh frozen plasma has to be added when pre-plasma
exchanne fibrinagen levels are less than 100 mgidl

2-4 ouvebpiec PE
Jlgs

J CIC,

4 ANA,

J anti-dsDNA

J anti-cardiolipin
4 CD4*IL-4*

J CD4*L-10*

J CD40L

MTregs
M Complement R1



Rapid reduction of antibodies and improvement of disease activity by immunoadsorption

in Chinese patients with severe systemic lupus erythematosus

52 aoOeveig pe ZEA o€ KaBg group
, CS+Cyclo :
104 aoBeveic pe TENA 22 Negpiioa Tou 2 EA
10 OpoppoTrevia
CS+Cyclo+lA 10 NeupoyuXIaTPIKEC BIATAPAXES

A 10 MNepikapdiTida
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; : J T Clin Rheumatol 2016



MAaocpadaipeon, Avooonpoopodnon os ZENA

1" avoooKaTaoTAATIKN EMLAOYA ? 0).(|
Taxewc e€eAtcoopuevn ZN? XQPIZ ENAPKH ZTOIXEIA
2EN pe coBapéc EMUTAOKEG? NAI
2EN avOekTIKOC otn Bepanceia? NAI

AvtidpwoPpoAumidiko Zuvdpopo o eykupoouvn?  NAI
Nat pe kaAa amoteAéopata, o€ APS kalt
o€ anti-Ro, anti-La tou npokaAoUv KOATTOKOLALOKO OTTOKAELOMO OTO VEOYVO

»NAaocpadaipeon: avBekTIKr) vVOoOC, POPLEC KATAOTACELC, TIVEULOVLKI QlLLOppayia
»Avooonpoopodnon: Eykupoouvn, avitdpwodoArdiké cuvépouo
AvOeKkTIK vOoOG: Mn emitevén pnepknc udeonc oe 12 uAveg  oAkn G Vdeong o€ 24 UNAVEC

Autoimmun Reviews 2015



IgA NedpponaBera

H ocuvnBéotepn popdpn npwrtonabouc IN

lotoAoyikn elkova: Meoayyelakn urtepridacia, EvamoBeoelc IgA, C3, 1gG
EvupU pacpa KAWIKWV EKSNAwoewv

(LLKPO-, LOKPOOKOTILKN alLpotoupila Ewe o0&V vedpLttdikd ocuvopouo)

Nedpkni emiBiw

i - .*1.4 3
an |




TTaBoyéveia Tng IgA vepponadeiag

1. Aiarapaxn otn yAukoQiAiwon Tng IgAl

2. Anpoupyia avooooupmAsypdatwy (FCAIR)

3. Meoayyeiakn evamoéBeon avoooouptAsypdaTtwy (CD71)

4. TotoAoyikéG ahAoiwoelg Kal KAIVIKEG ekdnAwaoeig Thg IgAN

Aberrant glycosylaton of Al in AN AVOOOOUNTAEYHaTa IgAl-IgAl

_ Vi IgAl-Ig6
R P e TgA1-sCD89
.;.'u_l--:-: ; - B | T U 5 o o . .
: e : ;" | intgan . -
» Hypogal ectosylation of [g&1 [ramana et 2l Deney e 6T} 8

* |pia1 egpregates |Koksboet 2l Am Boc Neghrol 1987)
= Mesanglal lgA1 |8 hypogalactasylabad T (b el al ddrey i HiA|




Evéeiéerc Maopadaipeonc otnv IgAN

H mAeloPpnodio twv pedetwv adopad tnv edpapuoyn PE ce RPGN (crescentic) popdn tnc IgAN

>

BeAtiwon og aoBeveic e KUTTAPLKOUC LNVOELOEIC OXNUOTIOMOUC

Control group (n = 12)

Age, vears, mean + S0

Sex, male

History, months, median (1QR)

Macrohematuria

Hypertension

SBP. mm Hg, mean & 5D

DBPF. mm Hg. mean = 51

RPGHNIARE

SCr, ymol/l, mean £ 5D

Oliguria

Proteinuria, g/day, median (I1QR)

Proteinuria >3.5 g/day

Albumin, gfl. mean = 5D

Dialysis at presentathon

Pathology
l'otal glomerali
Total crescent. %, mean + 5D
Cellular crescent, %, mean + SD
Fibrocellular crescent, %, mean £ S0
Fibrows crescent, %, median (IQR)
Cilobal glomerulosclerosis, %, mean £ 5D

INubular atrophy/interstitial fibrosis, n (%)
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Plasma Exchange as an Adjunctive Therapy for Crescentic IgA Nephropathy

PE group (n = 12}
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Plmms CSa ppimd

Plasma Exchange as an Adjunctive Therapy for Crescentic IgA Nephropathy
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Henoch-Schonlein purpura

Edappoyn PE og cuvoAka 67 acBeveic pe HSP kat RPGN ko avadEpovtal otn BiBAloypadia

Ye 27 PE w¢ povoBeparneia 21 tARpn Vdeon TNC vedPLKAC TtPOTPOANG
2 ULKPOOKOTILKH olLpotoupia
1 AeuKkwpaToUpLL
2 eribelvwon vedplknic Aettoupyiog

Ye 40 PE+avoooKATAOTOAN BeAtiwon vedplknc Asttoupylag

Edappoyn PE oe 5 acBeveic pe HSP kat alpoppayia mentikov
Ydeon peta ano 1-5 cuvedpiec PE



Guidelines on the Use of Therapeutic Apheresis in Clinical Practice
Evidence-Based Approach from the Writing Committee of the
American Society for Apheresis: The Seventh Special Issue

Disease TA Modality Indication Category Grade
Cryoglobulinemia TPE Symptomatic/severe I 2A
1A Symptomatic/severe I 2B
Systemic Lupus Erythematosus TPE Severe | 2C
TPE Nephritis IV 1B
Henoch-Schonlein purpura TPE Crescentic 1] 2C
TPE Severe extrarenal disease 1] 2C
IgA Nephropathy TPE Crescentic 1] 2B
TPE Chronic Progressive 1] 2C

Journal of Clinical Apheresis 31:149-338 (2016)



Euxaplotw yia tnv npoocoxn ocog!!!

Lupus Nephritis




