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EGESZSEGES TERHESSEG

-magzat - semiallograft

-terhesség fennmaradasa érdekében immunologiai valtozasok
cél : a magzat toleralasa, a fejlodés biztositasa

-a magzat a throphoblast sejtek altal védve indul fejlodésnek
-a trophoblast sejtek MHC I, 1I-t nem expr.

felszinukon: HLA- C, E, F, G expresszalodik

-HLA-G : kulcsszerep a tolerancia kialakitasaban

TABLE 2 | Overview of recaotors for HLA-G and their ntesactional role
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Table 1. Expression of HLA class I and Il molecules at feto-maternal interface.

Fetal tissues !
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! no direct contact with maternal blood and tissues.

2 direct contact with maternal blood and tissues. ST:

syncytiotrophoblast; VT: villous trophoblast; EVT: extravillous trophoblast.
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EGESZSEGES TERHESSEG — immunoldgiai valtozasok

Th1 Th2
80 % 0% adaptiv innate
immunitas immunitas

NK sejtek - pNK szama és aktivitasa csokken
uNK termelodik -
o gatlo receptorokat expresszalnak,
o "levezénylik" a beagyazodas folyamatat
o trophoblast differencialodast +erest serkentd cytokineket termelnek
CD8+ ly aktivitasa csokken, trophoblastok invazivitasat fokozzak
CD4+ - foleg Treg sejtek, toleranciat fokozzak
Th1 cytokinek (TNFa, INF|P|, IL-2) termelése csokken
Th2 cytokinek (IL-4, 5, 9, 10, 13) termelése n6
DC -antiinflammatorikus cytokineket termelnek, Th2 iranyu differencialodast segitik
Mo, Macroph - M2 (regulator) dominal, MMP-t, VEGF-t termel, helyet csinal a spiralis artérianak

Int. |. Mol. Sci. 2020, 21, 4756; doi:10.3390/ijms21134756
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o anyai lymphocytak progesteron érzékenysége megno
o PIBF - progesteron indukalt blockolo faktor (immunmodulator)
o biomarker : a terhesség életképességét mutatja

egyeb biom: hCG, CA125, inhibinA, ActivinA, progeszteron
o a terhesség 7-37 hete kozott szintje fokozatosan emelkedik a

progeszteron szinttel parhuzamosan

o serkenti a Th2 cytokinek termelodését
o csokkenti az NK sejtek aktivitasat

« megakadalyozza a vetélést, korasziilést

SCIENTIFICREPORTS | (20205 103540 | hetps./{doiorg/20.1038)541598.020-59452 ¢
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szulés

bezigyzodas proinflmmatorikus masodik
elsé szakasz ulladas
gyulladas o
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TH2 IRANYU ELTOLODAS KOVETKEZMENYEI

BIZONYOS FERTOZESEK GYAKORIBBAK LESZNEK

AUTOIMMUN BETEGSEGEK
* influenza - lefolyasa valtozik
7x tobb hospitalisatio, 2x nagyobb halalozas

SLE, DM, Scleroderma,

« CMV - magzati malformacio ANCA asszocialt vasculitis,
Hashimoto thyreoiditis,
« VZV - sulyosabb, pneumonia is gyakoribb Sclerosis Multiplex - romlik

* Listeria monocytogenes - 20x gyakoribb RA, JIA, arthritis psoriatica javul

« Toxoplasma gondii - 2x gyakoribb, malformatio allergia (rhinitis asthma) romlik
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REPRODUKTIV SIKERTELENSEG

Szisztémas autoimmun betegségek
Gyulladasos rheumatologiai korkepek
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INFERTILITAS IMMUNOLOGIAI OKAI

ovarium elleni antitest

(FSH -, zona pellubcida ell antitest)

szisztéemas autoimmun betegsegek - NDC - APS !!
autoantitest jelenlét betegseég nélkiil

(ANA, antiC1q....stb)
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HABITUALIS VETELES IMMUNOLOGIAI OKAI

KIR - HLA-C haplotipus

anyai - KIR : A/A
apai -HLA-C: C2/C2

chr gyulladasos betegsegek
(sziszt aut., gyull rheum, autoinflamm)
APS, SLE, RA

Sjogren sy - NLE !!

vetélés
preeclampsia
fokozott kockazat

autoantitest jelenlét (betegség nélkil)
ANA, aPL, aSSA, aSSB, antiC1q ?

Th1 tipusu cytokinek tulsulya
Treg sejtek csokkent muikodeése
Fokozott CD8, NK aktivitas .......
(periféria vagy endometrium)
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APS — PATHOGENESIS - “2 lépcsos” modell

1. 2.

2018 Jul;14(7):433-440. doi: 10.1038/s41584-018-0032-6.

Reumatologiai és Immunologiai Klinika Dr Végh Judit PhD

Intenziv Terapias Osztaly féorvos



OAPS — PATHOGENESIS - B2GPI szerepe

Int J Mol Sci. 2023 Feb 6;24(4):3195. doi: 10.3390/1jms24043195.

Vasoconstrictio - A prostacyclin gatlasa révén

Thrombosis - A chorion bolyhok ereiben, vagy a spiralis artériakban

Implantacié gatlasa - A syntitiotrophoblast felszinén Ph. serin expresszalodik,
ehhez kotodik a b2GPI, majd az aPL-AT.

et

Gatolja a trophoblast invaziojat, az implantaciot
és a placenta hormon termelését.

2018 Jul;14(7):433-440. doi: 10.1038/s41584-018-0032-6.
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OBSTETRIC APS - PATHOGENESIS

Uj szerepldk is szerepet

jatszanak az OAPS

patogenezisében, beleértve

- az extracellularis
vezikulakat,

- a mikro-RNS-eket

- és a neutrofil
extracellularis csapdak
felszabadulasat.

D'lppolito S, Barbaro G, Paciullo C, Tersigni C, Scambia G, Di Simone N._Antiphospholipid Syndrome in Pregnancy: New and Old Pathogenetic Mechanisms. Int J Mol Sci. 2023 Feb 6;24(4):3195. doi: 10.3390/ijms24043195.
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https://pubmed.ncbi.nlm.nih.gov/36834614/

OAPS PATHOPHYSIOLOGIA

aPL - TLR- gyulladas
trophobl+endothel+immunsejtek
complement-MAC-sejthalal
eNOS inactivatio, ROS termelés
B2GPI-B2GPI komplex

aPL leukocyt adhesiot indukal,
neutrophil infiltratiot general

thromboinflammacio
coagulacios kaszkad aktivacio

J. Clin. Med, 2022, 11, 675, https:/ /doi.ong/10.33%0/jem11080675
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Clinical Criteria

1. >3 consecutive miscarriages before week 10 of gestation
2. At least one fetal loss after week 10 of gestation
3. At least one premature birth before week 34 of gestation due to
OAPS ; : g
PE/eclampsia or placental insufficiency

Laboratory criteria

1. Two LA positive tests at least 12 weeks apart
2. Two IgG or IgM aCL positive tests at least 12 weeks apart
3. Two IgG or IgM ap2GPI positive tests at least 12 weeks apart

Clinical criteria

1. Two consecutive unexplained miscarriages of well-formed embryos
2. Three or more non-consecutive miscarriages of well-formed embryos
3. PE/eclampsia after week 34 of gestation or at puerperium
OMAPS 4. Placental abruption
5. Late premature birth
6. Premature rupture of membranes
7. Unexplained recurrent implantation failure in in vitro fertilization *

Laboratory criteria

Fulfil the laboratory criteria described for OAPS

Clinical criteria

Fulfil the clinical criteria described for OAPS

Laboratory criteria
NC-OAPS

1. Positivity for LA, aCL or ap2GPI only detected once
2. Low positive IgG/IgM aCL or ap2GP1 titers
3. Persistent positivity for non-criteria aPL, including IgA-aCL and ap2GPI
4. Resistance to Annexin A5 anticoagulant activity
5. Thrombocytopenia
* Failure of at least 3 embryo transfer of good-quality embryos. aCL: IgG/IgM anticardiolipin antibodies; aB2GPlL:
IgG/IgM antip2-glycoprotein I antibodies; aPL: antiphospholipid antibodies; LA: lupus anticoagulant; OAPS: ob-

stetric antiphospholipid syndrome; NC-OAPS: non-criteria OAPS; OMAPS: obstetric morbidity antiphospholipid
syndrome; PE: pre-eclampsia.
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Gold Standard therapy in LMWI;OA—O? mg /kg/day ( prophylac.tlc dqse) since
e positive pregnancy test combined with

spontaneous pregnancy loss: : .
: ; preconception daily LDA at least one month before Z
recurrent miscarriage /fetal loss starting attempts for a new: pregnancy. O A PS KEZE LE S

LMWH 0.4-0.6 mg/kg/day since estrogens are started

Gold Standard Therapy in assisted in the substituted cycle (or 14 days prior to the transfer,

reproductive techniques (ART) if not), combined with preconception LDA, at least one
month before starting ART

Women with a previous history of
thrombotic APS or thrombosis that
appeared during pregnancy

LMWH 1 mg/kg/12 h since the thrombotic event,
combined with LDA.

Stop LDA J. Clin. Mad, 2022, 11, 675, https:/ /doi.org/10.33%0/jcm11030675
Presence of severe thrombocytopenia LMWH 0.2 mg/kg/day in the case of OAPS
(less than 20,000 platelets) or presence LMWH 1 mg/kg/day in thrombotic APS
of mild-moderate bleeding Monitor total platelet count

Monitor anti-factor Xa activity

Reduce the LMWH dose that was administered and
discontinue aspirin. Monitor anti-factor Xa activity

Presence of mild-moderate renal
failure (GFR 1545 mL/min)

monthly
LMWH 0.2 to 0.8 mg/kg/day (prophylactic dose
Presence of extreme weights (less adjusted to body weight), since positive pregnancy test
than 40 kg or greater than 120 Kg) combined with preconception LD., Monitoring

anti-factor Xa activity monthly.

APS: antiphospholipid syndrome; ART: assisted reproductive techniques; GFR: glomerular filtration rate; LDA:
low-dose aspirin; LMWH: low molecular weight heparin; OAPS: obstetric antiphospholipid syndrome.
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ANTIFOSZFOLIPID SZINDROMA

Entry Criteria® Additive clinical and laboratory criteria®®
At least one documented™ clinical criterion listed below (domains 1-6) Do not count a clinical criterion if there is an equally or more likely explanation than APS.
plus Within each domain, only count the highest weighted criterion towards the total score.
A positive antiphospholipid antibody (aPL) test = : e . -
(a lupus anticoagulant test, or moderate-to-high titers of aeticardiolipin or anti-B.-glycoprotein-I antibodies [IgG or IgM]) O N e S e
BT ) S Sk
within three years™ of the clinical criterion D1. Macrovascular (Venous Thromboembolism [VTE]) | D2. Macrovascular (Arterial Thrombosis [AT])
VTE with a high-risk VTE profile'’ 1 AT with a high-risk CVD profile' 2
‘y VTE without a high-risk VTE profile®’ 3 | AT without a high-risk CVD profile 4
If absent, do not attempt to classify as APS - If present, apply additive criteria ’ D3. Microvascular D4. Obstetric

Suspected (one or more of the following) 2 >3 Consecutive pre-fetal (<10w) and/or 1

Livedo racemosa (exam) early fetal (10w 0d -15w 6d) deaths

Livedoid vasculopathy lesions (exam)

Acute/chronic aPL-nephropathy (exam or lab) Fetal death (16w 0d — 33w 6d) in the absence of 1

Pulmonary hemorrhage (symptoms and imagin . .
24 ge (symp ging) pre-eclampsia (PEC) with severe features or

Established (one of more of the following) 5 placental insufficiency (PI) with severe features

Livedoid vasculopathy (pathology'®)

MAGASAB B S P E C I F I C ITAS Acute/chronic aPL-nephropathy (pathology'®’) PEC with severe features (<34w 0d) or PI with 3

Pulmonary hemorrhage (BAL or pathology'”) severe features (<34w 0d) with/without fetal death
Myocardial disease (imaging or pathology) PEC with severe features (<34w 0d) and PI with 4

A LACS O N YA B B S E N S IT I v I TAS Adrenal hemorrhage (imaging or pathology) severe features (<34w 0d) with/without fetal death

DS. Cardiac Valve D6. Hematology
Thickening Thrombocytopenia (lowest 20-130x107/L)

]
(V)

Vegetation 4
Laboratory (aPL) domains and criteria'® Weight
D7. aPL test by coagulation-based functional assay D8. aPL test by solid phase assay (anti-cardiolipin antibody
(lupus anticoagulant test [LAC)) [aCL] ELISA and/or anti-f,-glycoprotein-I antibody
|ap.GPI] ELISA [persistent])
Classify s }(S)T[:L SC?RE h iFth Positive LAC (single — one time) 1 Moderate or high positive (IgM) (aCL and/or a§,GPI) 1
assify as AnupA ospholipid Syndrome for research purposes 1 thereare . Positive LAC (persistent) 5 Moderate positive (IgG) (aCL and/or aB.GPI) 4
at least 3 points from clinical domains AND at least 3 points from laboratory domains High positive (I2G) (aCL or a,GPI) s
g and af 7

High positive (IgG) (aCL and af,GPI)
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ANTIFOSZFOLIPID SZINDROMA

MAGASABB
SPECIFICITAS

ALACSONYABB
SENSITIVITAS
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NEONATALIS LUPUS SZINDROMA

anti-SSA/Ro, anti-SSB/La (anti-RNP)

tunetegyuttes
16-28 héten
seropozitiv anya
(tlinetmentes lakossag 3 %-a)

Int. J. Mol. Sci. 2021, 22, 9281. https:/ /doi.org/10.3390/ijms22179281

NLE legsilyosabb komplikacioja MAGZATI SZiVBLOCK (CHB)
1 eset / 15-20.000 sziilés

aSSA poz anya - 1-2 %

aSSA+aSSB poz anya - 3%

aSSA > 50 UI/L CHB risk 5 %

aSSA poz anya + korabbi NLE baby - 10-20 %

Dg 18-26 hét kozott
10 éves korig 86 % tulélés
70-80% PM implantatio

Reumatologiai és Immunologiai Klinika

Int. J. Mol. Sei. 2021, 22, 9281. https:/ /doi.org/10.3390/ijms22179281

KARDIALIS NEONATALIS LUPUS

magzati szivblokk -I-1I-11l. foku AV blokk
myocarditis
DCM
endocardialis fibroelastosis N
szivelégtelenség
hydrops

irreversibilis.

valvularis abnormalitasok

Dr Végh Judit PhD
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MAGZATI SZIVBLOCK PATHOPHYSIOLOGIA G AB 5 FeRn s alb

transplacentaris transp.: 16-22 hét - 10 % 1gG

finally

leading to fibrosis

candidate fetal or environmental
factors

Dr Végh Judit PhD
foorvos
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MAGZATI SZIVBLOCK KEZELESE

aSSA > 50 UI/L CHB risk 5 %
SZURES !
magzati sziv echocardiographia (16-18 héttol)

- 400 mg HCQ / nap végig a terhesseg alatt (PREVENTIV!) FUTURE
- szteroid- azatioprin - IVIg - autoimmun betegek ustekinumab - IL12, 1L-23 inh
macrophag aktivacio
o INF secretio
Il - 1l AV block, myocarditis, CM
- fluorozott steroid - ANTITEST TITER CSOKKENTESE
dexamethason 2-8 mg/nap A PLACENTAN VALO ATJUTAS GATLASA
ATJUTOTT AT HATASANAK CSOKKENTESE
+ , , ,
Vig 1 gr/ttkg GYULLADASGATLAS
+ PEX 2-3000 ml /Zalkalom (TLR, MACROPHAGOK)

beta-agonistak (salbutamol)
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EK

29

40

27

33

24

29

28

28

ANYA DG

Sjogren sy

2019

Sjogren sy

2018

Sjogren sy

2018

Sjogren sy, SLE

2013

KORABBI NLE

32.hét- LAV

exit

23.héten lll.AV-exit

delagil+imuran

NLE FELISMERES

19.hét

2022.

20.hét

2022

22.hét

2019

21.hét

2020.
21.hét

2021

23.hét

2022

23.hét

2019

22.hét

2020

NLE TUNET

DD,

II-111.fokd AV block

11.foku AV block

lIl.foku AV block

lll.foku AV block

lll.foku AV block

myo-pericarditis

myocarditis

I1l.foku Av block

SEROL.

aSSA : 100

RNP poz

aSSA:56

asSSB:41

aSSA,:101,

aSSB:104, aCCP,

ANA 968

aSSA:115
aSSA:141,

asSSB:138,

aDNA:227

aSSA:127,

asSSB:104

aSSA +++

aSSB+++

ANA++

aSSA:157

KEZELES

Clexane (5)
2x1 Plaquenil (19)
4 mg Dexamethason (17)

90 gr IVIg 2 hetente (19.)
2x1 Plaquenil (20)

4 mg Dexamethason (20)
60 gr IVIg/2 hét (20)

4 mg Dexamethason (22)
Clexane 0,4 ml (22)

50 gr IVIg /2 h(22)
4 mg Dexamethason (21)
70 gr IVIg/2 hét (22)
16 mg Medrol (17)
1x1 Plaquenil (17)

60 gr IVIg/2 hét (23)

1x1 Plaquenil (13)

60 gr IVIg/2 hét (25)

250 mg Delagil (0)
75 mg Imuran (0)
100 mg ASA, (0)

4 mg Dexamethason (23)

50 gr IVIg/2 hét (26)

4 mg Dexamethason (22)

60 gr IVIg (26)

MAGZAT SORSA

37.héten sectio c,

PM- (L)

37.héten sectio c.

PM implantatio (L)

39.héten szulés

PM- (L)

37.héten sectio, IIl.foku AV-

PM implantatio, JKH, PAH(F)

38 héten sziilés meginditas,

PM-(F)

38.héten szulés

PM- (L)

36.héten sectio c,

PM -

32.hét sectio c,

PM implantatio (F)

ANYA SORSA

SS

SS

SS

NDC

SLE

SS

SS

SS

SLE

NDC



ANYA DG KORABBI NLE NLE FELISMERES NLE TUNET KEZELES MAGZAT SORSA

Clexane (5)

32.hét- LAV h aSSA : 100 2x1 Plaquenil (19) 37.héten sectio c,

8 NEONATALIS LUPUSOS ESET / 3 EV

4 esetben Sjogren ismert az anyanal
2 esetben korabban is NLE-s magzat (exit)
NLE 19-23 hét kozott keriilt felismerésre
6 AV block + 2 myocarditis
mindenesetben: dexameth + IVIg - 1 esetben + PEX
7 esetben 36-39 hétig megtartottuk a terhességet
(32-36-3x37 - 2x38 - 39 hét)

3/8 esetben volt sziikséges PM beliltetés

50 gr IVIg/2 hét (26)

4 mg Dexamethason (22)

32.hét sectio c,

ANYA SORSA



GYULLADASOS REUMATOLOGIAI BETEGSEGEK ES A TERHESSEG

ezek a betegsegek leggyakrabban fertilis koru

nokben kezdddnek TERHESSEG HATASA A BETEGSEGRE

a betegsegek a terhesség kapcsan kiujulhatnak
mind az anyai mind a magzati komplikaciok
gyakoriak

a diagnosztika és a gyogyszerelés is nehéz
(kotott) a foetotoxikus hatasok miatt

sulyos vese-, sziv vagy idegrendszeri
érintettség esetén a terhesseg ellenjavallt
ha elengedhetetlen a foetotoxikus kezelés, a
terhesség megszakitasa indokolt

6 honap remisszio utan javasolt terhesség
TERVEZNI KELL A TERHESSEGET !!
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GYULLADASOS REUMATOLOGIAI BETEGSEGEK ES A TERHESSEG

MAGZAT ELVESZTESENEK KOCKAZATA EGYEB KOMPLIKACIOK
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EGYES KORKEPEK ES A TERHESSEG - SLE

gyakori a relapsus MONITOROZAS
a diagnoziskor fel kell mérni a reproduktiv.~ ANA, aDNA emelkedés, komplement
igényeket csokkeneés, wvvt cylinder relapsusra utal
vetélés, korasziilés 2x gyakoribb KLINIKAI TUNET KELKOL IS !
fel ev remisszio jutan jobbak az eselyek « 4-6 hetente kontroll
javulo eredmenyek: * NLE szlres
vetélées 1960-43%, 2000:-7% « thrombophylia riziko felméreés
ellenjavallt a terhesseg, ha : « HCQ kedvezo - elhagyasa relapsust
o sulyos PAH, -restictiv pulm betegseg okozhat
o szivelégtelenseg, sulyos VE « th: HCQ, STEROID, AZA, cyclosporin-A,
o aktiv betegseg tacrolimus

o nagy steroid igény .
o korabbi terhessegi komplikacio

Cyclophosphamide
- elso trimeszterben semmiképpen !
- utana csak életveszélyes v th
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EGYES KORKEPEK ES A TERHESSEG

* SJOGREN
RHEUMATOID ARTHRITIS o NLE kockazata

. PM / DM

o kis sulyu és halvaszuletések aranya

« altalaban az RA aktivitasa mérseklodik,
« 40-50 % igényel kezelés a terhesség soran

« az aktivitas csokkenése nem jar RF, aCCP nagyobb
csokkenessel * SCLERODERMA

. seronegativ terhesek gyakran keriilnek o sulyos sziv-tlid6-vese érintettség esetén a

remisszioba
 postpartum 2 évig RA pervalencia emelkedik
o shared epitop mikrokimérizmus?
o PRL proinflammatorikus szerepe ?
o Th2 dominancia lassu lecsengése ?

terhesség ellenjavallt

o renalis krizis kockazata magasabb

o microkimérizmus szerepet jatszhat a
scleroderma pathogenezisében

(pertisztdld magzati sejtek az anya testében)

o kedvezétlen kimenetel kockazata
magasabb
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GYOGYSZEREK

ES A TERHESSEG

ELS vakcina (BCG,ROTAVIRUS) nem
adhato anti TNF életideje alatt

A 3.trimeszterben antiTNF szernek
kitett magzatok 6 honapos korig ne
kapjanak ELO vakcinat

LEF “washout” cholestiraminnal: 11 napig napi 3x8 gramm, addig
ismételve, amig a LEF plazmaszintje 0,02 mg/ml ala nem csokken <
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