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H adaipeon €xel xpnoiuotmonBei otnv
KU on amo To 1960-70
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YLl TNV QVTLETWTILOT) TNG ALLOAUTLKTG VOoOU g puou atod
gvaloOntomoinueveg Rh - pntepeg



OeparevTikn adaipeon oTnv KUNon
VL0l QVTLLETWTILOT) VOOT|UATWV:

* TNG UNTEPAS (TT.Y. ATIOMUVEALVWTIKT VOOOG,
HUaoOEVELX KATT)

* TOU EUPPVOUL (TT.X. ALLOAUTIKT] VOOOG ATIO
dAAo-avoooTioinon, 2°V 1 3%V BaBuov
KOATIOKOLALOKOG QTIOKAELOMOG —cardiac
neonatal lupus)

* TNG KUNONG (0Twg coPapn) Tpwipn coPapn
npoekAapia 1y cuvopopo HELLP)

2TOX0G Bepareia KoL TOAPATACT) TOU XPOVOU
KU ONG

Ther Apher Dial, 2016. 20(6): p. 677



OeparevTikn adaipeon oTnv KUNon

» AAO-avogooTioinon evalcOnTomoinueVNS
UNTEPOG

e Cardiac neonatal lupus

* TMA (BpopPwTtikeg pikpoayyelomabeleq)

* MpoekAauyia



AAAOOVOCOTIOINOT EYKVOU

o AVTILETWTILON QALMOAUTLKT)G VOOOU VEOYVOU T
guBpvov pe otoxo tn  Meiwon  Rh
avTlowpaTwy (anti-D, anti-k, anti-c kAm) o€
OUVOUACOHO LE EVOOUNTPLEG peTayyioelg, IV IG

PADMANAEHAMN BT AL Jourmal | 205
= ['.lnlriﬁi._u'n;rfsu !ﬁj‘—W[ LEY

RED CELL ALLOIMMUNIZATION, PREVENTION AND TREATMENT

Incidence: 15% of population is EhD negative; Pregnancy: 35/10,000 Indication Procedure Recommendation  Category
live births/yr (US) Exposure to RhD ~ RBC Grade 2C I
+ RBCs exchange
Pregnancy, GA TPE Grade 2C I
<20 wks
# reported patients: =300 RCT CT Cs CR
Exposure to RhD + RBCs 0 0 0 fHi8)
Pregnancy, GA <20 wks 0 0 14(312) 29(33)

GA = gestational age; TPE is performed prior to intrauterine transfusion availability, not typically performed until GA is =20 weeks

J Clin Apher. 201934:171-354.



Cardiac Neonatal Lupus

» ZUYYEVT]G KOATIOKOIALOKOG QTIOKAELOUOG OE €£YKUOUG UE BETIKA
anti-Ro (anti-SSA) 1 anti-La (anti-SSB) rj anti-RNP

» Toavtiowpoto petadepovIaL 0To EUBPUO, CUVOEOVTAL OTA
KUTTAPO TOU [UOKaPOIoU TIPOKAAWVTAG EKPUALOT), (vwon Kal
KOTAOTPODT] KUTTAPWYV K-K KOUBOU 1] UTTAOKAPOUV SLAUAOUG
aoBeotiou tpokaAwvtag evdokdapdia lvoeAdotwon, KA rj/kat
VopWTA

» Mrmopel va dtamiotwBel 1°Y, 2°Y, 1] 3°V BalOoU K-K ATTOKAELOLOG
peTA TNV 18" eBdopdda cuvnBwg KA 1 udpwTag

> KOPTLKOOTEPOELOT, B-aywvioTeg, udposuyAwpokivn, IVIG, TPE

» Q¢ Ttwpa oev exeL avadepOel amokataotaon 3°° fabuov K-k

] Clin Apher 2019;34:171



Cardiac Neonatal Lupus

o b B A WILEY-L 22
CARDIAC NEONATAL LUPUS
Incidence: 2% anti-S5A positive mothers Procedure Recommendation Category
TPE Grade 2C I11
# reported patients: <100 RCT T s CR
0 0 4(20) 13(15)

J Clin Apher 2019;34:171



OpPOouBWTIKEC HIKpOOYYELOTIADELEC

» Opopfotevia KUNONG

° 4-11% - 20 3unvo — oTIAVLA <100.000

o ITP

° 1°1] 2° 3uNvo — dLdyvwon €€ aTTOKAELG OV

e TMA

o pregnancy specific= PEC/HELLP/AFLP
> Non specific = TTP/HUS

CINES and LEVINE BLOOD, 23 NOVEMBER 2017 = VOLUME 130, NUMBER 21



O©pOouPwWTLKN) lepoayyslondGaa
KUNoM

I T T ST
YTéptoon ++(50%)
NeupoAoylkry  +/++ +++ + +
KolA. dAyog + ++ + 4
MwAwWTILOPOG - -+ . ]
OpopPomeviae  +/++ +++ + +
MNpwrtelvoupia  ++/++ + ++ _

(+atlpatouplia)
LTs(ALT/AST)  +/++ -+ + F++
LDH + +++ +/++ +++
olat/yn Tméng  -/+ - - +++
ALLOA. avaLp + +[+++ +[++ +
ADAMTSI3 K <10% >20-30% >30%

CINES and LEVINE ELOOD, 23 NOVEMBER 2017 - VOLUME 130, NUMBER 21



Journal w
o s .24 WILEY

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

The Eighth Special Issue

Journal w PADMANA
—I—Wl L EY—" Clinical Apheresis ...45E4

TABLE 1 (Continued)

Discase TA modality B EE32 LIESE. L Cate f Grade
Thrombotic microangiopathy, @ B
thrombotic thrombocytopenic

purpura (TTP)

J Clin Apher 2019;34:171



Journal w
o s .24 WILEY

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

The Eighth Special Issue

NI « ' PADMANABHAN BT AL
J—WI LEY—‘I[ Bl Apheresis ... "E"‘
Hemolvsis, elevated liver enzymes Postpartum
and low platelets syndrome Anteparium

(HELLFP Syndrome)

J Clin Apher 2019;34:171



Journal
Clinical Apheresis ... ﬁq| WILEY

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

The Eighth Special Issue

TABLE 6 Diseases considered for new fact sheets in 2019

Disease

Alzheimer’s disease
Antisynthetase syndrome
Autoimmune myofasciitis
Composite tissue transplantation
Fulminant meningococcemia
Mechanical red cell hemolysis
Methemoglobulinemia
Necrotizing myopathy
Pancreatic transplantation

Platelet transfusion allorefractoriness

Pre-eclampsia

Recurrent pregnancy loss

J Clin Apher. 201934:171-354.



[MpoekAauia - oplopog

4-5% TtayKoOopiwG — 50.000 unTpLkoi Bavatol
MNpwtogpdavilouevn umtéptaon (>20M €fS) kal AeukwUaTOoUPIA T
duoAeltoupyia opydvou - oTd)oU (NmaTtog-eykedAAov), cUpPPWVA UE Ta
kpttrpta ACOG 2013
«Zofapri» mpoekAapPion OTaV UTIEPXEL 1 1) TIEPLOCOTEPA ATIO TO AkOAoLB

Table 2. Criteria for diagnosis of PEC

Criteria

PEC is defined by the onset of hypertension beginning after 20 wk of gestation,
which may or may not be accompanied by 1 or more of the following “severe
features™

(1) Thrombocytopenia (<100 x 1III'E'.-'L]

i2) Impaired liver function or injury (liver transaminases elevated to twice the
normal concentration)

(3) New-onset renal insufficiency (serum creatining >1.1 mg/dL or doubling of the
baseline creatinineg in the absence of known renal disease)

(4) Pulmonary edema

(5) Mew-onset cerebral or visual disturbances

(6) Persistent systolic blood pressure = 160 mm Hg or diastolic blood pressure
= 110 mm Hg

These criteria are based on recommendations by the Amercan College of
Obstetricians and Gynecologists and the Task Fore on Hypertension in Pregnancy. =



[MoBoyevela tpoekAappiog

o [EVETIKOL, QYYELOYEVETLKOL, OOMLKOL, pETABOALIKOL
KO(L VOOOAOYLKOL TIPAYOVTEG EVEYOVTOL OTNV
naBoyevela

* YYNAEG CUYKEVIPWOELG AVTL-0YYELOYEVETLKWV
(sFLT1) kot younAeg mpo-ayyeloyevetikwv (VEGF,
PIGF) mapayovtwyv amoteAoUV BLOOEIKTEG NG
EYKALPNG OLAYVWOTG KL TIPOYVWOT)G NG
TpoEKAOUPLNG, AN KoL BEPATIEVTIKOUG OTOYOUG

o [eveTikn avaAuon £6elée 0tL aAAayeg otn Fms-like
tyrosine kinase-1 (FLT1) oyetiCovtal pe tpo-
KAWL



MoaBoyevela mpoekAaupiag

* [MAakouvTloKkn OUCAeLToupyia (ZTaoLo |)
KO UNTPLKO cUvOpopo (2taoto )



2TAO0L0 | TTAAKOUVTLIOKO GUVOPOLO

» ABNPOCKANpUVON KOL OTEVWOT OPTNPLWV KOL OPTNPLOAIWY

» O&€lal LVIOOELOTG VEKPWOT) AYYELXKWYV TOLXWHATWYV WE drnon
atto adpwdn KUTTAPA

» ATTWAELA PUCLOAOYLKNG «PEVOO-AYYELOYEVEDTG» TOU TIAAKOUVTA
He ouvodo oyaipia kot otaBepd avénpeva HIF1a

» AuEnNuEVO 0&elOWTIKO stress e avénon ROS, peiwon HO1 kaut
avénon TNFa

» AvoooAoyLkn dlatopayn:

(A) Duotoroyikn) TpodoPAdotn ekppaet HLA-C popia mou aAMnAemdpouv pe
urtodoxe killer-Ig-like (KIRs) mou ekppadovtan ota pntpika NK. Kamotot HLA-C
kat KIRs tUmoL ouyvétepol og ME

(B) Awatapoym) oto Tipodih T-cell (umtepoyn T helper 1 Kot Twv oXeTI{OPEVWVY
TNF kat IFNy (evw k¢ uttepgyouv ta tUTou 2 helper T cells)

(I') evepyoTioinon cupumAnpwpatog (C5a) aAAd kot TG EVOANAKTLKTIG 060U



210010 I MNTpLIKO GUVOPOLO

> MntpLlko cuvopouo
= Atayutn evooBnAtlakn BAaPBn og dpyava
OTO)YOUG (eEykEDAAO — NTTAP)
= STIELPOMATIKY EvOoONAlwon (e&dAeldn
TTOOO0ELOWYV TIPOCEKPOAWYV Kl OLATAPOXT]
OXLOHOELOOUG OLODPOAYOTOG)

= Alatapoyr) KUKAOPOPOUVTWYV AYYELOYEVETIKWV
rapaydviwy (avénon sFLT1 kat peiwon VEGF
kot PIGF)

= Ynieptoon (Un evepyototnevo RAAS)

napouoio AT1-AAs, yapnAd emtimeda NO ka
avénueva ET1
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[MoBoyevela mpoekAapuiag

Genetic factors Pre-existing risk factors Immunological factors
(FLT1 SNPs and (chronic hypertension, diabetes ([dNK cells and T cell
trisomy 13) and antiphospholipid antibodies) imbalance)
L > Shallow placentation - J
Stage | l
{first and ed . .
Reduced placental perfusion ,. Intrauterine
ts rE::n_? Erg ers) (ER and oxidative stress) growth restriction

T Circulating sFLT1and sENG
Stage Il 1 Circulating PIGF and VEGF
(third » Other factors (e.g. obesity,
trimester) pro-inflammatory factors
and AT1 autoantibodies)

“— Systemic vascular dysfunction, capillary leak and vasospasm

/

* Proteinuria * Coagulation * Angiotensin |l

abnormalities (HELLP) sensitivity
* Cerebral oedema (eclampsia) * Hypertension

# Glomerular

endotheliosis

Nat Rev Nephrol, 2019. 15(5): p. 275



PoAo¢ sFLT1 otnVv mpoekAauia

Endothelial

cell

VEGF and PIGF signalling Inhibition of VEGF and PIGF signalling
Vascular homeostasis Endothelial cell dysfunction
Healthy pregnancy Pre-eclampsia

Nat Rev Nephrol, 2019. 15(5): p. 275



Oepateia TTpoeKAApPIOG

* Movadikn amoTeAeopaTIKT) OepaTtieia o
TOKETOC

* Mopia tou decpevouy tov sFLT 11 (sFLT2
igands)

» [ovidlakn) Bepameia (RNA interference
pased)

* Mikpopoplakol avaoToAelg Ty sildenafil
oV 0pa otV 000 tou cGMP

» AoTilpivn, avTL-0&ELOWTIKOL TIOPAYOVTEG,
OTOTIVEG (LEAETT) sStAmP)




MoekAappia kal adaipeon

* Adaipeon aVTL-OYYELOYEVETIKWV OUCLWV
(sFLT1) 1 /ka Aimomipwteivwv

Removal of Soluble Fms-Like Tyrosine Kinase-1 by
Dextran Sulfate Apheresis in Preeclampsia

J Am Soc Nephrol 27: 903-913, 2016



Table 1. Characteristics of women undergoing apheresis treatment(s)

Gestational Age (GA)

sFlit-1 (pg/ml)

P/C ratio (g/g)

Patient at Admission sFlt-1/ Apheresis  GA at delivery
(weeks + days) PIGF Pre Post Change Pre Post Change volume (ml) (weeks + days)
P ) )
One Treatment
A 30*3 143 8243 7628 —7% | 15.8 6.7 —58% 1000 32*°
B 30*° 1194 21847 19,997 —8% 1.7 0.2 —B88% 1000 30*?
C 272 5647 17358 14,004 —-19% 7.9 2.5 —H8% 200 2g*?
D 273 1753 18929 14,848 -22% 1.3 1.2 — 8% 1000 28*°
E 29+4 1012 15,397  11.,740) —-24% 0.4 0.4 0% 400 30*4
F? 30" 325 35301 26259 —-26% 3.0 1.6 | —d47% 1500 32%°
Two Treatments
G 28*° 150 11,276 2800 —13% 1.7 — —_— 700 30%°
12245 10,836 —12% 3.0 — — 1000
H 25+ 1150 19550 17,3201 —-11% 119.3 7.7 —&0% 500 26"
23569 23162 —-2% | 145 9.4 | —35% 500
| 28%e &74 19019 14,955 —-21% 9.9 11.8 +19% &00 30*?
25024 20063 —-20% | 111 24 | —78% &00
J 30*° 95 7069 5161 -27% | 38 22 | -42% 700 32*1
8763 7731 —12% 2.7 24 | —-11% 1000
Three Treatments
K 28+ 245 7544 5222 —-31% 1.4 0.5 —64% 1000 31
12,928 8814 —32% 5.2 1.9 | —63% 1000
12,525 2750 —22% &.2 1.8 —71% 1000
— —

\——/



AMNeC uEBodOL adaipeonc

Treatment of very preterm preeclampsia via heparin-mediated
extracorporeal LDL-precipitation (H.E.L.P.) apheresis: The Freiburg

preeclampsia H.E.L.P.-Apheresis study
Pregnancy Hypervension 12 (2018) 136-143

» 6 eykueg pe poekAappia GE 24-27wks
» 2NMOAVTIKT LELWOT) TWV ALTILOLWV

»MNopatoon KUNonNG Katd HEGO 0po 2 wks av kal
Ta emtimeda tov sFLT1 dev petwbnkav



MpoekAapupia kot adaipeon

« [lelpapaTIKA HOVTEAD adaipEONG UE
ELOLKEG OTTAEG LOVOKAWVIKWV
AVTICWHATWY

VEGF (Vascular Endothelial Growth Factor) Functionalized
Magnetic Beads in a Microfluidic Device to Improve
the Angiogenic Balance in Preeclampsia

Hypertension. 2019;74:145.
B . C .
150 |; B Sample 400 * —‘ i‘ Bl Sample
12.5 1 : Bl C-beads L Bl C-beads
V-beads
V-beads 300+

200+

sFit-1, ., (fmol)

I
PIGF;, . (amol)

1004




KUnon kat Bepamevutikn adaipeon

* QUoLOAOYIKA 0 OYKOG TIAACLOTOG
au&AVEL aTto 1° TpiuNnvo Kal $OaveL
TEPLTIOV Ta 5lt (4700-5200 ml) oTNV 32"
eBoouada, avénon tng taéng tov 45%

» ‘'Oykog RBCauéavel amno 250 o€ 400 ml
OTO TEAOG TNG KUNOoNG (30%).

» Auéavel 0 KUKAODOPOUV OYKOG Q{LATOG
KATA 45%.

o Avatpio Adyw apaiwong— avénon
KOPOLOKNG TTIAPOYNG



EmimAokeg ©A otnyv Kunon

* Oewpeltal aoPAANG-AVETITIAEKTN
o EpTelpio KEVTpOU

» Katd ueco 0po pla cuvedpia OLAPKEL 70-
140 min

o ETiimtAokéc
> YTIaoBeoTLOLIO
> YTIOTOOM
> NOLHWEELG
> Alpoppayia

o AloToparyT) TIPAYOVTWY TENG



Mnv &exvape...

* MepLdPeplkeq PAEPEC KATA TIPOTIUN O
EVOVTL KEVIPLKWV KaBeTnpwv

* KOTA TN OLapKeELa NG Bepareiog N
€YKUVOC EQTTAWMEVN O€ aploTEPT] TTAAYLX
O€on mpog atoduyn TEOTG KATW KOIANG
PAEBOS

* ‘OyKOG TTAQGOTOG GTO 2° 3UNVO VA
npoocavénBei katd 50%



70 ITANEAAHNIO ZYNEAPIO
EAAHNIKHZ ETAIPEIAS AIMAGAIPESHS

EVYOPLOTW



