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Evyaproties:

[o1odtepeg svyapioties oTOVS KOONYNTES THG TPIUEAODS ETITPOTHG THS OITAWUOTIKAG HOD
gpyooiog k. EvOburo Aepororn, Hiia Zivilapa koi lwavvy Zrepavion, yia vy ouépiotn

vmootHpIln kou KaBoonynon KoTd T O10PKEIN. THS EKTOVIONS THS TOPODOAS EPYATIOS.

Oa froy wopddnym vo uny avapepln othy o10pkn DTOGTAPICH TV Yovidy uov kal’ oin v

Topeio Hov aTny Yvawor.
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Iepiinyn:

Ewooywyn: Tlpoceara dedopéva vrootnpilovyv v mbavr) cOvdeot ¢ TpoekAonyiog

LE TNV EUPAVIOT] VEVPOLOYIKMV EAAEIUATOV OTN UETETELITO (O

210y0¢: H depevvnon g GLOYETIONG TNG TPOEKAQUIaG He TovV Kivouvo peTémettal

eUPaviong avolog, PacilOUeVol 6TO GOHVOAO TV MG TMPO. ONUOGIEVUEV®Y OEOOUEVOV.

MéBooor: Tlpaypotomombnke GLOTNUATIKY] OVOCKOTNGN Kol WETE- avéAvon g
Tpéyovcag PifAloypapiag, cOpPOva LE TIG KaTevduvinpieg odnyieg Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) kot tov Cochrane Handbook for

Systematic Reviews of Interventions.

Amoteiéouora: Xovolka tpelc peréteg kar 2.309.946 yuvaikeg UHE 1GTOPIKO
TPOEKAQUYIOG GLUTEPIEANPONGOY otV  Tapovoa  pHeTa-peAET. Aev  mopatnpnonke
OTOTIOTIKA GMUOVTIKT] GUGYETION UETOED TNG TPOEKAQUYING 1) TNG VAEPTAGIKNG VOGOL TNG
KUMGONG KAl TNG Gvolag omolaommote aittoroyiag (p=0.14 kon p=0.29 avtictoyn). Avribeta,
aVaOEIYONKE OTUTIOTIKA GNUOVTIKY GLGYETION UETAED NG TPOSKAUUWING KOl TNG UETERELTA

eupaviong dvolog ayyelokng arttoroyiog tovg (HR: 2.60; 95%CI: 2.03-3.33; p <0.001).

2Lvurepdopora: To 16TOPIKO TPOEKAUUYING AVEAVEL TOV KIVOLVO EUQAVIONC OYYELOKNG
dvorog. Ot acBeveic ovTEG avapéveTol va. @PEANB0LV 0md TOV TPOSVURTOUOTIKO EAEYYXO Y10
TPOIUN CLUTTOUATE, GVOLG, ETITPETOVTAG TNV &ykoupn Oldyvmon kot Bepameio. Qot1dc0,
e€artiag OPKETMOV TEPLOPICUDY TNG UEAETNG, €ivol ovoyKaio 1 ONUOGIELGT TEPIGGOTEP®V

SedOUEVMV AVTIOTOLYEC TPOOTTIKEG UEAETEC GEIPAC.

AgEa1s- kKhewouwa: Iposkiapyia, veptacikn vocog Knong, dvola, YVooTikd eAAeipoTa
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Abstract:

Backgrount: Novel data support a possible correlation between preeclampsia and

congenital dysfunction.

Aim: To investigate the association between preeclampsia and late onset of dementia,

based on current literature.

Methods: A systematic review of the literature and a meta-analysis was conducted
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines and the Cochrane Handbook for Systematic Reviews of Interventions.

Results: Overall, three studies and 2.309.946 women were included in the present meta-
analysis. There was no statistically significant difference between history of preeclampsia or
pregnancy hypertension disease and any type of dementia (p=0.14 and p=0.29 respectively).
On the other hand, there was a statistically significant difference between history of

preeclampsia and vascular dementia (HR: 2.60; 95%CI: 2.03-3.33; p <0.001).

Conclusions: History of preeclampsia increases the risk of vascular dementia. These
patients are expected to benefit from screening for early symptoms of dementia allowing
early diagnosis and treatment. Due to several limitations, though, further large cohorts are

required, in order to elucidate the association between preeclampsia and dementia.

Keywords: Preeclampsia, pregnancy hypertension disease, dementia, congenital

impairment
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1. T'eviké pépoc:

H Swmpnon m¢ vontikng vyelog tov atdéumv aroteiel peilovo 6toyo tmv
ocvotnudtov ™¢ Anuocwog Yyelag, €dotepa yioo tov Avtikd koOouo, Omov To
TOGOGTO TV ATOUMY NAIKIOG HEYIAVTEPNC TOV 65 etV cvveymdg avéavel. H avadeién
TOPOYOVIOV TOL ERNPEALOVY TN UETENELTA, VONTIKN VYEID TOV OTOU®MV KOl 1] OTOPLYN
TOVG OmOTEAEL €va, PacIKO Pruo TNV TPOANYY VELPOAOYIKAV KATUCTAGE®V OTMG M

avola.

Evd 1o poteutikd 16topikd (ap1Bpdc ToKET®V, EMTAOKES KATE TN SIOPKELL TG
KOMONG Kol NG Aoyelog KTA) £&xel oap®dC CLOYETICOEl HE TNV EUEAVION
KAPOLOyYEWKDY Kol HETAPBOMKOV VOS|UAT®Y, 1] GLGYETION TOV UE TN VONTIKN VYeia
nmapopével axoun acagng [1]. Ta owetpoydva dradpapatilovrag onUovTiKo poAo 6T
Bloynueion Tov VELPIKOL GLGTNUATOS KOl TN Agrtovpyio Tov eykepdiov [2-4]. Xto
yeyovog autd Paciotnke N KEVIPIKY| 1060 GLGYETIONG TOV OVATUPAYMYIKOD 1GTOPIKOD

OTN HEGO KU HOKPOTPOOEG N VONTIKTY VYEIQ TOV YUVAIKOV.

Ewova 1: Alkmperidpoon peradod
EYKEPOAOD KO OVOUTOPOY®YLKOV
EVOOKPIVIKOD GUGTILOTOG
(mpocapuocuévo omd: Morrison JH,
Brinton RD, Schmidt PJ, Gore AC.
Estrogen, menopause, and the aging
brain: how basic neuroscience can
inform hormone therapy in women. J
Neurosci. 2006 Oct 11;26(41):10332-
48. doi: 10.1523/JNEUROSCI.3369-
06.2006.)

- cB

ESle”\U Somatic targets
Progesterone ~——————————= (reproductive tract, breast,
bone, muscle, etc.)
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H 610 fiov abBpototikn £kBeon 610 O16TPOYOVE, GLUTEPIAUUPOVOUEVOY TOPAyOVI®OV
Omwe M OWPKEIL TNG OVOTOPAYMYIKNG TEPLOOOVL (OO TNV suunvapyn &g v
euumvoTavon), 0 oplBUOS TOV KUNGEWMY, 1 NMAKIO KOTA THV TPDTN EYKLUOGULYN Kol M
dbpkela. Tov OnAacpov, &yovv afloloynbel oe oyéon He TNV UETEMETO VONTIKN
Aertovpyio tov yovoukdv [5-7]. Emutiéov, ot Karim et al. [8] avagépouv oT1 pia
TEAELTOIO, EYKVUOGUVT] HETA TV NAKio TV 35 etdv cvoyetiletal OeTikd pe T AEKTIKY
uwvniun kol pe Tt vontikn vyeie. Ot Asrtovpywkéc oAAUYEC TOL EYKEQPAAOL TOL
TPOKAAOVVTOL KOTA TNV O18pKEIN TG EKBEGNC TOL OPYOVICUOD GTO O1GTPOYOVA KATE TNV
AVOTOPAYOYIKT TEPI000 TNG YUVAIKAG KoL TIC KUNGELS £XOVV avapepBel OTL ETPEPOLY O

Blov amoteréopata, 110iTEPA OGOV OPOPA TN LVIUN Ko TG pudbnon [9].

Bpoyvapdbeopa, 1 eykopocivn exnpedlel T Hviun, UEIOVOVTOG TN AEKTIKN LU
avéxinong [10]. H vocog tov Aktoydiuep €xel cvoyetiobel pe tnv moAvtokio Kot ot
YOVAIKEG OVTEG epPdvicay TN vOco oe wkpotepn Niakia évoapéng [11-12]. Tevikdrtepa
VIAPYOVY OVTIKPOVOUEVO, amoTeEAécpata ot O01ebvn PiAoypagia, KaBOG GAAN peAétn
GLGYETIGE TOV 0BPOIGTIKO apPlOUO UNVOV TG KLOPOPIOG UE TPOSTOUTEVTIKY dpdon EvavTl
tov Ahtoyauuep [13]. H etepoyéveln TV amoTEAECUAT®MV EMEKTEIVETUL KUl OTIC UEAETEC
7OV SIEPELVOVY TN GYECN UETOED TOL OPIOUOD TV TOKETMV KOl TNG UETEMELTO, VONTIKNG
Aertovpyiog. ITo cuykekpiuéva, pio KiveCikn peAét oepdc [7] avédeiée 6Tl o LIKPOTEPOC
apBUOC TOKETOV £xEl GLOYETIOOEL e KAADTEPT VONTIKY Agttovpyla, eved avtiBeta yio
Kavadlkn avtiotoym perétn [S] 6ev avédeiée kamola cvoyétion. EmmAéov, 1 atokio £xet
oLoyeTIchEl pe pikpOTEPT HEl®ON TG VONTIKNG Asttovpyikomntag [14-15], evd avtifeta
TPOCQUTES UEAETEG EYOLV OVAOEIEEL TN GLGYETION UETOED 1GTOPIKOV EVOG TOLAAYLIGTOV

TOKETOU Kol KAAVTEPWV EMOOGEDV OGO APOP TN Ui U Kot T puabnon [16].

Enuthokég katd tn d1dpKela TG KONGNG Omm¢ 1 VAEPTAGIKY| VOGOE TNG KONGNG KUl O
cakyop®ong dwfntng kimong, ov Kol EYOouv UEAETNOel €VPEMC ®C TPOYVOGCTIKOL
TOPAYOVTEG EUPAVIONS KAPO1UYYEINKNG Kot LETAPOMKN G VOGOL ot petémetto (mn, udévo
N exAopyia Kot mpoekAapyio yovv ueretBel oe oxéon pe ) vontikn Asttovpyla [15].
H vreptacikn vocog tng kumong &xel ovoyeticbel pe v mbovornta Ovnrotntag
oxetillouevn ue Altoydipep [17], dedopéva mov dev emPefordbnray amd avrictoym
oAovOIKY| pehétn [18]. Emmpdobeta, 10 16T0piKd vagpTacng KOMong Exel GLOYETICOEL Ue

EUPAVIoT peTEMETO. MAOG UEIMONG TOV VONTIKOV Asttovpylidv kot avowe [19].
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AvTioTol 0, OMEIKOVIOTIKES AAAOIDGELS, KUPIMG TN AEVKT] OVGIN TOL EYKEQPUAOL, £YOLV
mapoTnPeNOel ot yuvaikeg pe 16topikd mpoekhayiog ko exhopyiog [20-21]. Térog,
GAAEC GLVNBELS EMITAOKEG TNG KUNGNG, OMME 0 GUKYap®ONG O1aPnINg KNong, 0ev Exouvv
ueAetnOel emopk®g aKOUN, OV Kol KOTOIEG UEAETEC EYOVV GLGYETIGEL TOV TEAEVLTOIO UE

UEIMUEVT] VONTIKY Asttovpyia [22-23].
2.2: Meprypa@i] TOL TPOTELVOPUEVOV £PYOV:
21001 NG TAPOVGUC EPYOUCIOG ATOTEAOVV:

1. H ovaokdémmon tng oebvoic PipAloypapiag oxetikd pe tn oyEom TOL HOIELTIKOV
1GTOPIKOD HE TOV UETEMELTO KIVOUVO EUQAVIONC UETEMEITO UEIOUEVIC VONTIKNG
Aerrovpyiog.

2. H peto-avaivon Tov 0e00UEVOV TOL GULGYETICOVV TO 16TOPIKO TPOEKAQUWING Kot

VIEPTAGIKNG VOGOV TN KUNGNG UE TOV UETENELTA KIVOLVO EUPAVIOTG GVOL0C.
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3. E10k0 pépoc:

2voyéTion TG TPOSKAIGUWIOS UE TH HETEMEITA EUPAVIOY AVOlAG: ZVOTHUOATIKI
avaokonnen tyg fiffiroypagios ko ueTa-avaivci.

3.1: Ewcayoy

H mposkiopyio amoterel pio TOAGLGTNUOTIKY O10TAPAYT] TTOL XOPaKTNPIleTal Ao
TNV TPOOSEVTIKN EUPAVICT] VTEPTACNG GUVOOEVOUEVTC LLE TPOTEIVOLPI 1)/KaL O1ONUATA KATE
™ Odpkeln Tov debtepov Hieol g KOnong 1 Kotd tn Aoxeior [24]. H evoobniakr kot
ayyelokn dvceAsrtovpyia dadpapatiCovv évav poro KAEdl oty Tabopucloloyia TG VOGOU
[25-26]. EmmAéov, M ayyelokn dvciettovpyio mTov cuvdéetarl e T voco, Oev meplopiletat
uUovVo KaTd TN S10pKELN TG KONONG KOl TNG AoYElNG aAAG OEdOUEVA UEAETMV KATUOEIKVOOLY
OTL Ol yuvaikeg UE 10TOPIKO Tposklouyiag eu@oviCouy avénuévo kivouvo UETEmELTA

EUPaVIoN G VITEPTACNC, S0P T, KPSy YEINKNG VOGOL KOl EYKEPUMKOV ENE1600imv [27-28].

Aopfdavovtag voyn v ayyeloky @Oon tng mposkiouyiog, mpdoeata Ocdouiva
vroopiCovy v mBavi] oLVOESN TNG TEAELTOIOG HE TNV EUPAVIOY VELPOAOYIKOV
eMeldrov ot peténerta (on. [To ocvykekpyuéva, n wposkhapyio £xel cLuoyeTIctel pe
QLTOOVOPEPOUEVT] UEIMON TNG VONTIKNG AEITOVPYIKOTNTOC, YEYOVOC oL emPefaidveTon Kot
amo peAETEG TOL cvoyeTiCovy TV mposkAapyia pe PAAPec ot AevKN EYKEPAAIKY| OLGIN TTOV
amekoviCovtal ot HoyvnTikny Topoypagio Ko oyetilovial Pe eyKeQaAlkn atpoio okdun
Kol OEKOETIEC HETA TV eu@dvion ¢ mpoekAapyiag [29-30]. EmmAtov, 1o yovidio STOX1
IOV €YEL GLOYETIOOEL UE emPPEREIR Ot TPoeKAapyia, vrepekepdletal oty Oy vOco

Adltoydapep [31].

H vreproocikr| vocog g kumong agopa mepimov 1 otig 10 gykbovug kon Exel eniong
GLGYETIGOEL e TN UETETEITA EULPAVION KAPOLXYYEINKTC VOGOV, YWPIG Vo lval akoun coens 1
oLVOEC TNG UE TNV UeTémera eu@dvion dvowag [17,32]. Avo peybheg HeAETEC GEPAC
(kooptn) avédeléay mePLopIcUEVN oxéon UeTald Toug [33-34] kot pior PEAETN TOCKOVTOV-
HopTOpOV KatéAnée OTL M TPOTN {ow¢ oyetiletar pe v TpOUN GAAL Oxl Oyiun vOco

Adltoydauep [35].
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Baoc1{opevol 6ta avemtépm, TpayuaTomolionke 1 Tapobco GUGTNUATIKY GVUGKOMTNON
KOl HETO- OVOAVOT, UE OKOTO TN OEPEVYNON TNG CLGYETIONG TNG TPOSKAQUWING UE TOV
kivduvo peténctta epedviong dvolog, Pacilouevol 6To GUVOAD TV MG TP ONULOGIEVUEVOV

dedopévav.

3.2: Yka kar pé6ooot
lpwtdxorio Tng uerémg

H moapoloa peta-avéivon mpayuatomomdnke cSOUQOVO HE TIS KATELOLVTNPIEG
oonyieg tov Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) ka1 tov Cochrane Handbook for Systematic Reviews of Interventions [36-37] .
Kozainkrike onueio

Q¢ TPOTUPYIKO KATAANKTIKO OTUELO TNG UEAETNG OPIGTNKE 1 EKTIUNGN TOL KIVOUVOL
EUPAVIONG UETEMEITA, (VOlOG OMOONTOTE  QITIOAOYIOG O€  YUVOIKEC UE  1OTOPIKO
apoekiapyioc. o v extiunorn tov peténeita Kivohvou EUQAVICNC GVOlUG OTOONTOTE

artoroyiag ypnoipomombnke o delktng Hazzard Ratio (HR).

Q¢ 6eVTEPEVOVTA KATUANKTIKG CNUEIN CLUREPIANPONKAY 1) EKTIUNGT TOL KIVOUVOL
EUPAVIONG UETENELTA GVOLUG OYYELOKNG OUTIOAOYING GE YUVOIKEG LE 1GTOPIKO TPOEKAQUYING
Kol 0 KIVOUVOC EUPAVIONC UETETELTA, AVOL0C OTTOOONTOTE GITIOAOYIOG GE YUVAUKEG UE 16TOPIKO
VIEPTACIKNG VOGOL TNG eykvpoohvng. o v extiunon tov 0evTePELOVIOV KATUAKTIKOV

onueimv exiong ypnowomomobnke o delktng Hazzard Ratio (HR).
Kpripio eriioyng pelstaov

Q¢ KATOAANAES Y10 VO, GLUTEPTANPOOLY 6TV TOPOVca HETA-avaAVGT BemprBnkay
OAEC Ol CLYKPITIKEG TPOOTTIKEC M OVOOPOUIKES UEAETEC TOL AVEPEPOV TPOcPacipua Kol
OYETIKA OEOOUEVA LUE TNV EUPAVION UETENELTA AVOLUG GE YUVOIKEG UE 1GTOPIKO TPOEKAULYIOS.
21 mopohoo HEAETY YPNOIUOTOMONKAY TEPIOPIGUOL OTNV YADGGH TG UEAETNC Kot UOVO

UEAETEG LLE YAMDOOW GLYYPAPNC T OYYMKE CUUTEPIEANPON GOV GTNV avdALGN.
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Q¢ KpITNP10, ATOKAEIGHOV YPNCILOTOONKAV:

Melétec oV 0eV aPOPOVY aVOPOTIVE, VITOKEIEVD,

Mn npocPdotua dedopéva

Melétec pe minbvopo <100 dropa

Melétec mov Pacilovron omv owbevtia, €TIGTOAEC TPOC TOV €KOOTI, TEPIAMYELS

oLVEOPIMV KUl EMIGTOALS.

Biprioypopixn avalntnon

H ocvomuatikny Piproypagikn avalRmnon apoyUotonombnke ypNCILOTOIOVINS TIG

aKOAOLOEC aKAOMUAiKEG PACEIC OEOOUEVOV:

+ Medline (PubMed),
+ Web of Science
4+ Scopus

Qc tehevtaia nuepounvio avalpmnong opictnke n 1" Iavovapiov tov 2022. Oleg ot

UEAETEC TTOL TV ONUOGIELOEL EOC TNV AVAOTEP® KATAANKTIKN UEPOUNVIN CUUTEPTANPON KAV

OTOV EAEYYO KOTAAANAOANTUG TOV OEGOUEV®V.

O axo6rovBo¢ alyop1Buog Tov Boolean ypnoiuomomonke:
. [preeclampsia] AND [dementia] *
*uetdppaon: [rpoekiopyio] KAT [avoa]

Emuthéov, mpaypatomombnke yeipokivtog EAEYYOC TG AIOTOC TGV AVAQPOPOV Kol

TOV GYETIKOV UEAETAOV.

Emiloyn tov pueletav xoa oviloyn twv deoouévay

ol

Metd v agaipeon Tov OmAOTVTIOV PeAeT®V, adlohoynOnKay TOGO Ot TiTAOL 060 Kal

TepMyel; Tov gpyacidyv. Kotd 1o emouevo otdolo, Ol EVOTOUEVOVCEG MEAETEC

vrefAnbnooy oe aflodoynon tov mAnpovg kewwévov. H aélohdynon g Biproypapiag, n

avdkon Tov o0gdouéveov Kot 1 agloAdynon TG mTol0TNTAS TV GUUTEPIAAUPAVOUEVDV

UEAETOV TTparypaTomomOnke aveEapmnta amd 600 doPOPETIKOVC EPELVNTEG. XE TEPIMTDOGCELS

dwpoviag petall Tmv epeuvnTdv, avalnTouVTay 1 YvOUN VO TO EUTEPOV EPELVNTY.
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O &heyyog ¢ moloTTag Kot TG HeBoOOAOYING TV SLUTEPTAUUPAVOUEVOY UEAETDV
OV TEPLEYOLY OUAO EAEYYOL Tpaypatomombnke pe faon v kAlpoaka Newcastle— Ottawa

Scale (NOS) [38].

2T0TI0TIKR 0OvaAvon

O1 avaivoelc Tpaypotonomdnkay pe tn yprion tov IBM SPSS (23" ékdoon) kot Tov
Cochrane Collaboration RevMan (éko6oon 5.4). I'a ta. cuveyr| 6edopéva ypnoomomonkay
Ol HEGEG TIMEC (TumIKN omOKAIGT)) KO Y10, TIC TOLOTIKEG HETAPANTES YPNOOTOmONKAY Ol

amoivtol apouol N.

H avédivon 1ov xatoAnktikdv omotedecudtov Paciomnke oty avdivon Tov
ocuvvoMk®v (pooled) Hazzard Ratio (HR). Oio ta avotépom vmoroyiotnkav ue Bdon Tig
katevbuvpleg odnyieg watd Cochrane [37]. Ta oamoteAéopata TOV  AvOADGE®DV

vroAoyiomkay pe tn fondeta v aviictoiymv 95% dactnudtov eumictocivig (95%CI).

Yrohoyiomkayv ta povtéra, Random (RE) and Fixed Effect (FE). To povtéio mov ev
TéAEl mapovcliomke Paciomke ota amoteAécupota tov Cochran Q eréyyov (p<0.1). H
gTEPOYEVELD. TOoOTIKOTOMONKE Ue TN ¥pnon tov 12, Q¢ Oplo GTATIOTIKNG CNUOVTIKOTNTOG

BempnOnke 1o p<0.05.
Kivovvog ovomuotikoy 00wV TV oOUTEPIAOUPOVOUEV DY UEAETWOY

H moapovsio cuomuotikdv Aab®OV 6TIC GCUUTEPTAAUPOVOUEVEG LEAETEG VTTOAOYIGTNKE

UE TNV OmTIKY emBedpron tov avrictoryov funnel plot (Tlapdptua- Zynua 1).
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3.3: Anotehéoparta

Japapd A. “MpoekAapdia kat
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A7d 11 cvomnuatikn avalnmnon ™ PiBioypagiog avayvopiomkav 183 katoypapéc

Epa 1). Akorovbug ¢ agaipeons Tov 84 SITAGTLRIOV KOTUY®PNCEDY, AEI0A0YNONKAY

Ol TEPIANYELS TOV EVOTOUEIVAVIOV KaTtaywpnoemy. Merémeira 54 ueréteg amokAsiomnkay

amo TN ocvoTnuatikny avackomnon (12 avackomoelg, 3 kepdioro PifAiov katl keipeva Tov

ek00TN Ko 35 un- oyetikd apbpa). Tuvendg, TEcoepis (4) HeAETeg cuumepleAn@Oncay STV

TaPoLGO GLGTNUATIKY avackonnon [33-34, 39-40]. E&auriag tng Kowng mpoérevonc tav 600

UEAETAOV KL TOV GYETIKA ALENUEVOL KIVOUVOL AAAAOETIKAALYN G TOV OEGOUEVOV, LOVO TPEIC

(3) ueréteg cvumepleA@bnoay otn peta- aviivon [33, 39-40].

Yymna 1: Avaypappa poiig PRISMA.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

Identification

Screening

Included

Records identified from:
Medline (n= 44)
Web of Science (n = 43)
Scopus (n = 96)

Records removed before
Screening.
Duplicate records removed
(n=824)

)

Records screened
(n=99)

Records excluded**
{n = 55)

4

Reports sought for retrieval
(n=44)

L

Reports not retrieved
(n=0}

Reports assessed for eligibility
(n=>54)

v

Reports excluded:
Review {n = 12)
Irrelevant (n = 35)
Editorials, book chapters (n =
3)

Studies included in review
(n=4j

Reports of included studies
(n=3)

From: Page MJ, McKenzie JE, Bossuyt PM, Boyiren |, Hoffmann TC, Mulrow CD. et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372'071. ggi: 10.1136/bmin7 1
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Zoyypogsig

Andolf et
al. [34]

Basit et al.
[39]

Nelander et

al. [33]

Andolf et
al. [40]

Japapd A. “MpoekAapdia kat

avoia”

Ta yopakTNPIOTIKE TOV GUUTEPIANPOEVT®VY peleTdV ansikoviloviat otov [Tivaka 1.

THivaxoc 1: XopakTnpioTikd TV ETUEPOVEC UEAETOV.

"Etog Xopa Kévrpo Torog peréTng Xpovikny | AcOgveic Badon
dnposisvong oVAAOYNG TOV nePiodog | pEloTOPIKS dsoopEvov
dgoopEvov nposkiopyiog/
GUVOMKO
dsiyno pehéTng
2017 Zoumdio | EOvum Avadpopkn 2 & 550/283.902 Total
TOAVKEVTPIKT | avdAivon (1973- Population
TPOOTTIKA, 1975) Registry and
KOTOYEYPOLUEVTIG National
Béong dedopévav Patient
Registry
2018 Aavia EBvucn Avadpopukn 37 &m 50.068 Civil
TOAVKEVTPIKT | avdivon (1978- /1.178.005 Registration
TPOOTTIKA, 2015) System/
KOTOYEYPOUUUEVT|G National
Béong dedopévav Patient
Register
2015 Youmdia | EBvum Avodpopuk 1998- 269/3232 Nationwide
TOAVKEVTPLKT 2002 Swedish
Twin
Register
2020 Youndia | EBvin Avadpopukn 20 & 52.971 Total
TOAVKEVTPIKT | avdivon (1973- /1.128.709 Population
TPOOTTIKA, 1993) Registry and
KOTOYEYPOUUUEVTIG National
Baong dedopévav Patient
Registry

Tpeig (3) amod Tic peréreg [34, 39-40] a&oroynOnkay pe entd (7) actépla, eved pio HeAET

[33] ue mévte (6) actépro pe Pdon v KAipaxko Newcastle— Ottawa Scale (NOS) [38].

(Hapaptnpa Mivaxag 1) .

To ocOvoro TV ATOU®Y TOLV GLUTEPIEANPONGAV OTN UETO-AVAALGY TEPLEAIPavE
2.309.946 yuvaikeg xar 103.308 yuvaikeg pe 16TOPIKO TPOEKAQUWING G TOVAdIGTOV Uid
komon. Ta dedopéva Kol TOV TECCAP®V UEAETMOV TPOEPYOVTOL OO £BVIKEC TOAVKEVIPIKES

Bacelc dedopévev katl e101KOTEPA oTIS 000 omd autég [39-40] xor 1 ddyvwen ¢ Gvolag
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(éxPaon) mpoépyetal amod To, avTIGTOLO EOVIKA GUOTNUATO KATAYPOPNG AOOEVELDY, EVD GTIV
tpitn perémn [33], @poypoTOomOMONKE TNAEPMOVIKY] GUVEVTELEN TOV  ATOU®Y  7TOL
mepAapuPavotay 6To €OVIKG GUGTNUO KATOYPAPNG TV OOVU®MY GYETIKG HE TO 16TOPIKO

TpoeKAaUYioG Kol 1 O1dyvmeon NG avolag TEnke and 10 OVIKO cVGTNUA KATAYPUPNC.

O ypovog mov puecordfnoe petald v €kbeon (mpoekiauyia) Kot v ékPacn (dvoia),
KaBhC ka0 ¥pdvog Tapakorovtnong twv acdevav (follow-up) petaéd TV ueAETOV O1EQEPE.
Ta emuépove OmMOTEAEGUOTO TOV WUEAETOV 7OV GLUTEPIEANPONCHY GTN WHETU-AVAALON

nopatifevron otov Hivaka 2.

Zuyypadeis Xpovog Hazard Ratio Hazard Ratio Hazard Ratio | Zupnepdopara
napokoAoUOnong  mposkAopio- npoekAapio- Yneptaoikn
Aavolo KaBe Avola ayyelaKking | vooog
autioAoyiog outioAoyiog KOnone-
avola k&g
outioAoyiog
Basitetal. Awdpecog21.1 1.53, 3.46 - H npoekAaupia
[39] €tn (11.3-23.4) (95% Cl 1.26- (95% Cl1 1.97- ouoyetioBbnke pe
1.85) 6.10) avénpévo kivbuvo
gndaviong avolag,
Slaitepa
QYYELOKAG
attiohoyiac.
Nelander et  8-14 £1n n/a n/a 1.15, Aev mapatnpridnke
al. [33] (95% Cl 0.76 auénpévog
—-1.66) kivéuvog
gndaviong avolag
oxeTlopEeVNG UE
TV AUTo-
avadepopevng
UTIEPTAGLKH VOO0
NG KbNong .
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Andolf et 20-40 &tn 1.09, 2.43, 1.07, OL yuvalikeg pe
al. [40] (95% C1 0.97— (95% CI 1.84— (95%Cl1.26  LoTopikd
1.22) 3.21) —1.48) TIAQKOUVTLAKAG

vOOOU QVAHEVETAL
va woeAnBolv anod
avénuévo

TIPOCU UITTWLATLKO
£\eyxo yLa
QYYELAKI G Kal
mBavwce kat aAlou
TUTIOU Avola.

Svviouoypoapiec: n/a: Mn dtabéoiun minpogopic

‘Oc0 0Qopld TO TPOTOPYIKO OTOTEAEGUO, GTI| GUVOLAGUEVH OVOAVOY TNG GYEONG TNG
TPOEKAQUWYIOG UE TNV UETERELTA EUPAVION GVOLOC OTOLUONTTOTE QITIOAOYING OEV TTopaTnpEiTaL
OTOTIOTIKA GNUOVTIKY cvcyéTion tovg (Random Effects pooled-HR: 1.28; 95%CI: 0.92-1.79;
p =0.14) Eymua 2). ZOUEOVO PE To TOPUTAVE, OL YUVOIKES UE 16TOPIKO TTpoekAonyiog lyay
28% peyaAlbTepo KIVOLVO EUQAVIONC GVOl0C OMOLNONTOTE OUTIOAOYING O OYECN UE TIC

YOVOIKEG YOPIC OVTIOTOWO 10TOPIKO, ®OGTOGO 1M OlPOopPd CLTH O0&V MTUV OTATICTIKA

ONUOVTIKT).
Hazard Ratio Hazard Ratio
Study or Subgroup  Weight IV, Random, 95% CI IV, Random, 95% CI
Basitetal. 2018 47.2% 1.54[1.26,1.87] ——
Andolfetal. 2020 52.8% 1.09(0.97,1.23] +Hil-
Total (95% ClI) 100.0% 1.28[0.92,1.79] <‘
Heterogeneity. Tau®= 0.05; Chi*= 8.50, df=1 (P = 0.004); F= 88% 045 05? ] 1*5 %
Testfor overall effect Z=1.48 (P=0.14) Favours [Control] Favours [Preeclampsia]

ZyMmuo 2: FovOvoouéV] GVEADOT] TNG OYEONG TNG TPOEKACUYING UE TNV UETERELTO, EUQOVION
Gvolog OmMOONTOTE  CITIOAOYIOG. AgV TOPOTNPELTOL OTOTIOTIKG ONUOVTIKY GLOYETION  MeTadd
TPOEKAOUIOG KOl LETEMELTA EULQAvVIoNG dvotog omotadnmote  owtworoyiog (Random Effects pooled-
HR: 1.28; 95%CI: 0.92-1.79; p=0.14).

‘Oco a@opd TN GYECT TNG TPOEKAQUYING UE TNV UETERETA EUPAVION GVOLUC OYYELOKTG

aITIOAOYI0G KOTO TI GLUVOLOGUEVY] GVAALGY TOLC TOPOTINPEITOL GTATIGTIKG G UAVTIKY|
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ovoyétion petaly toug (Fixed Effects pooled-HR: 2.60; 95%CI: 2.03-3.33; p < 0.001).
(Zymua 3). To Tapamdve amoTtéAec VTOONAMVEL OTL O YUVUIKEG UE 1GTOPIKO TPOEKAUNYIOG
Exouv 2,6 QpopéC meEPIGGOTEPO KIVOUVO UETETEITA EUPAVIONC GVOLNG QYYEIOKNG QUTIOAOYIOG

CLYKPITIKA UE TIG YOVUIKEG Y®PIC avTioTOL O 16TOPIKO.

Hazard Ratio Hazard Ratio
Study or Subgroup  Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Basit et al. 2018 18.9% 3.46 [1.96, 6.10] e
Andolf et al. 2020 81.1% 2.44 [1.85,3.20] —-
Total (95% CI) 100.0% 2.60 [2.03, 3.33] B
Heterogeneity: Chi*=1.18,df=1 (P=0.28); F=15% t i

0.2 0.5 1 2 ;
S

Testfor overall effect: Z=7.58 (P < 0.00001) Favours [Control] Favours [Preeclampsial

Zymuo 3: Zovovacpévn aviivon TG OxECTG TNG TPOEKAUUWING LE TNV UETEMELTO EUOAVIOT GVOLUG
ayyewkng ortioroyiog. Topotnpeitol oToTIOTIKG GNUOVTIKY GLOYETION METASD TPOEKAUUWING KoL
petémetta, eppaviong avolag oyyelokng owworoyiog (Fixed Effects pooled-HR: 2.60; 95%CI: 2.03-
3.33;p<0.001).

Enunpocbeta, otn cuvovacuévn avéivon g oyéong UETAED TG VIEPTAGIKNG VOGO TNG
KONONG UE TNV UETEMEITO, EUPAVIOT (VOO OTOLONTOTE UTIOAOYIOG OEV TOpTPNONKE
oToTIoTIKA onuavtikn cvoyétion touvg (Fixed Effects pooled-HR: 1.08; 95%CI: 0.93-1.25; p

=0.29) (Zyfua 4).
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Hazard Ratio Hazard Ratio
Study or Subgroup Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Nelander et al. 2015 12.7% 1.15(0.76,1.74)] -
Andolf et al. 2020 87.3% 1.07[0.92,1.25] —i—
Total (95% CI) 100.0% 1.08 [0.93, 1.25] ’
Heterogeneity. Chi*= 010, df=1 (P=0.76); F= 0% 05 07 3 e )

Testfor overall effect: Z=1.06 (P = 0.29) Favours [Control] Favours [Preeclampsia]

Zymuo 4: Yovouacouévn aviiooT TG oxEoNs TG VIEPTOCIKNG VOGOL TG KUMONG UE TNV
WETEMELTO, EUOAVIOT GVOLOG OTONONOTE  OITIOAOYiRG. Agv  mopotnpeital  oTUTIOTIKA
onupovtikn cvoyétion petacd tovg (Fixed Effects pooled-HR: 1.08; 95%CIL: 0.93-1.25; p =
0.29).

Kotd v ontikn emBedpnon tov funnel plot 1oV TPOTAPYIKOV KATUANKTIKOD GTUEIOL
(ITapdptua- Zymua 1), Topatnpeitol GUUPETPIKY KOTAVOUN TOV GULUREPIANQOEVTOV

UEAETAOV MG TPOC AVTO.

2ulnmon

Ta evpiuoTa TNG TOPOVCAS GUOTNUATIKNG OVOCKOTNGONG OTL M TPOsKAUin
ocvoyetileton pe Tov Kivouvo UETEmETA sU@Aviong ayyelakng dvolwoag. ITo avoivtikd, to
1OTOPIKO TPOoEKAQIOG £xel ocvoyetTichel ue 2,6 Qopég peyoAvTepo Kivouvo eugdviong
AYYELWOKNG GVOl0g GUYKPITIKG, PE AToUO YWpic avTioToryo 16Topikd. QoTOGO, 08V TPOEKLYE
GTOTIOTIKA CNUAVTIKO OTOTEAEGLA GTN| CUGYETION TG TPOEKAQUYIOG LE TNV EULPAVION GVOl0G
kdOe artioroyiog. Emmiéov, ouykpivovtag Tov KivOuvo sppaviong dvolag kabe artioroyiog o€
YOVOIKEG UE KOl ¥®PIC 16TOPIKO LVIEPTUGIKNG VOGOV NG Kumong (ywpls mpwteivovpia), 1o

QTOTEAEGUA, TTOV TPOEKLYYE OEV NTAY GTATICTIKG GTUAVTIKO.

H eyxovpocivn ovyvd yopaxmpiletor ®¢ pio.  oTpeccoydévog  SoKIpaGiol

OVTUITPOCHTEVTIKY TOV UETETETA KIVOLVOL HIOG YOVOIKOG Y10 TV EUQAVICT] KOPOUYYELOKNS
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Kol UK poayyelokng vocov [39]. H mpoekiapyio g ermAok) TG KONGNG £XEL GLOYETICOEL e
TNV UETETEITA EUPAVIOT] EXUTAOKOV ad TO KapPdoyyelokd chotTua, BETovtag TV vadvol,
mOUVNG OLOYETIONG ME TNV EUEAVIONG Qvow avilotolywg [26-27].  H  ayyeioxn
(evooBniiakt)) ducAettovpyia kol 1 ALENUEVT] PAEYLOVAOONC avTIOPACT TOL EUTAEKOVTOL GTY|
TaBoPLGIoAOYIL TNG TTpoekAouyiag, miotebeTon 0Tt dadpapotilovy kamolo pOAo Kol GTNV
TaOOPLGIOAOYID, TG Avold, 1010iTEPA OVTH ayYeloKkng ortoroylag [41-42]. Ty avotépw
dodKacio EUTAEKOVTOL 1] 0B POCKANPLVOT] UEYGAMY KOl LIKPOV ayyeimv Kol ayyelomdOeia
OV TEMKO odnyel oe 1oyoukéG PAAPES, ayyYeloKA eYKEQUAMKA SUPPAYUOTO KOl €V TEAEL
ueimon g yvootikng Asrrovpyeiag. EmimAéoy, HeAETEC avagEPOLV OTL YUVOIKEG LE 16TOPIKO
apoekhapyiog eppaviCouv oe avénuévo Babud GAAOIDGELS TOL APOPOVY TN AELKT OVGIN TOL
EYKEPOAOL GCULYKPITIKA HE YLVOIKEC YOPIC OAVTIGTOO 10TOPIKO GE OMEIKOVIOTIKEG KOl
naforoyoavatopkég efetdoelg [43-44]. Or PAdPec omn Aevkn eyKeQOAIKY ovcio €yovv

CLGYETIGHEL LE HEIMON TOV VONTIKGOV ASITOVPYI®OV Kol vola [44].

H vocog AAtoyaulep amoteAel T o KO Hoper Gvolag, aviumpoonnebovtag To 60-
70% OA®V TOV TEPUTTOCEDY (VOLUC, EVD 1 AyYYEWKN Avola gvBuvetal mepimov yia to 15%
[45]. TIEpov ¢ ohvdeong TG TPOEKAGUYING KOl THG GvOL0C HEG® QYYEINKMDY UNYOVIGUDY,
TPOGEUTA 1| TPOTY EXEL GLGYETIGOEL e TNV TTMOGN TNG VONTIKNG AETOVPYiaG UEGH YOVIOIWV.
ITo ovykekpipéva, 1o yoviolo STOX1 mov &xel cvoyeticbet pe v Tpoekiouyia, ekppdletat
TOGO 6TOV TAAKOLVTO, OGO KOl GTOV EYKEQUAO Kol TBav®OG dradpapatifel kdmolo poAo otV
eupavion G vocov AAtoydiuep. Mio 1GopOpEY TOL YOVIOIOV 7OV EUTAEKETOL GTO
UETAPOMOUO UiaG TPOSPOUNGC HOPPNG TNG TPMTEIVIG TOL GULAOEWOVC-P, Ppebnke va

VIEPEKPPALETOL TNV OYIUN EUQAVIOT) TNG VOGOL AAtoydupep [46].
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H mopovca perétn amoterel v mPAOTN GLCTNUATIKY OVOCKOTNGN TOL TOPEYEL
dedopéva PEGH TNG CLYKEVIPMOTIKNG aviivong (pooled evidence) tov dedopévev mov
a@opoLV TN oyéomn UeTall NG TPOEKANUYING KOl TOV KIVOUVO UETEMEITO EUPAVIONC GVOL0C.
Qo61660, Katd TN Bedpnon TV TAPATAVE OTOTEAECUOTOV Oo TPETEL VO AVUAOYIGTOVUE
OPICUEVOVG TTEPLOPIOUOVE. Ady® NG @OoNG TG HeEAEC, N aélomioTio TV amoTeEAecUATOV
¢ Paciletar oty modTTA TOV cvureptrapPavouévoy peketav. H avadpoukn @ovon tov
CUUTEPTAMUUPAVOUEVDV UEAETOV HEWDVEL TNV 1oL NG oviivong. Qotdco, o eBVIKOC
TOAVKEVIPIKOG YUPOKTNPOS TOV UEAETMOV GEPAC TOL AVOALONKAY LELOVOLY GNUOVTIKG T1)
TOOVOTNTU CLGTNUATIKOV AaODV emAoyng acBevav (selection bias). O pukpdg ap1OudS Twv
SUUTEPTAUUPAVOUEVOV UEAETOV KOL 1| TOIKIAOUOPPIO. TOLC TNYN CLGTNUOTIKOV AXOOV.
Télog, M €TEPOYEVEIRL GTO YPOVO TOPUKOAOVENGNG TOV 0cBevdv amd TV £kBeon ®¢ TV

éxPaon mBovdg va emnpéale To OMOTEAEGLATA.

Younepacpata

Ta amoteAéouaTo TG TAPOVGUS EPYUCING AVAOEIKVOOLY TN GYECT] UETAED TPOEKAUYING
KOl UETEMELTO, ELPAVIONS ayyElokNE Gvolas. 'Eva avaAuTikd atouikd Kol HOELTIKO 16TOPIKS
7oL TEPLAAUPAVEL TNV TTpoeKAio, popel vo BonBnoet Tovg Y1oTpolc GTV avayvOPIoT| TOV
YOVOIKGOV DYNAOD KIVOUVOL Y1oL TNV EUQAVION OYYEWOKNG GVOlUG, Ol Omoieg Wmopel va
OEeANBoOVY amO TOV TPOCLUTTOUATIKO EAEYYO Y10 PO CLURTOUOTN TNG VOGO,
eMUTPENOVTIOC TNV E&ykaupn Odyveon kot OBepameia. Qotdco, efartiog TOV OPKETDOV
TEPLOPICUDY, avoyKaio kpivetal 1 mepartépw emPefainon TOV ovoOTEP® AmOTEAECUATOV

om0 UEYOAEC LEAETEC GEPAG LE LOKPOTEPO YPOVO TOPAKOAOVONGTG.
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Author NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE
Andolf et al. (2017) 7*
Basit et al. (2018) 7*
Nelander et al. (2015) 5%
Andolf et al. (2020) 7*
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x PRISMA 2020 Checklist

Location
Sectionand  ltem o yiist item Where
Topic # item is
reported
TITLE
Title | 1 | Identify the report as a systematic review. 10
ABSTRACT
Abstract | 2 | See the PRISMA 2020 for Abstracts checklist. 56
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. 10
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review 11
addresses.
METHODS
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were 11-12
criteria grouped for the syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other 12
sources sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.
Search 7 | Present the full search strategies for all databases, registers and websites, including | 12
strategy any filters and limits used.
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the | 12
process review, including how many reviewers screened each record and each report
retrieved, whether they worked independently, and if applicable, details of
automation tools used in the process.
Data 9 | Specify the methods used to collect data from reports, including how many 12
collection reviewers collected data from each report, whether they worked independently, any
process processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results 11
that were compatible with each outcome domain in each study were sought (e.g. for
all measures, time points, analyses), and if not, the methods used to decide which
results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and n/a
intervention characteristics, funding sources). Describe any assumptions made
about any missing or unclear information.
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including 13
bias details of the tool(s) used, how many reviewers assessed each study and whether
assessment they worked independently, and if applicable, details of automation tools used in the
process.
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) 11
measures used in the synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each 11-12
methods synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, n/a
such as handling of missing summary statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results of individual 13
studies and syntheses.
13d | Describe any methods used to synthesize results and provide a rationale for the 13
choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software
package(s) used.
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Seetion and Checklist item shite
opic item is
reported
13e | Describe any methods used to explore possible causes of heterogeneity among 13
study results (e.g. subgroup analysis, meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the n/a
synthesized results.
Reporting 14 | Describe any methods used to assess risk of bias due to missing results in a n/a
bias synthesis (arising from reporting biases).
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of 13
assessment evidence for an outcome.
RESULTS
Study 16a | Describe the results of the search and selection process, from the number of 14
selection records identified in the search to the number of studies included in the review,
ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were 14
excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics. 14-15
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. 14
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group 16-19
individual (where appropriate) and (b) an effect estimate and its precision (e.g.
studies confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among 16-19
syntheses contributing studies.
20b | Present results of all statistical syntheses conducted. If meta-analysis was done, 16-19
present for each the summary estimate and its precision (e.g. confidence/credible
interval) and measures of statistical heterogeneity. If comparing groups, describe
the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among 16-19
study results.
20d | Present results of all sensitivity analyses conducted to assess the robustness ofthe | n/a
synthesized results.
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting n/a
biases biases) for each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each 16-19
evidence outcome assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 19
23b | Discuss any limitations of the evidence included in the review. 21
23c | Discuss any limitations of the review processes used. 21
23d | Discuss implications of the results for practice, policy, and future research. 21
OTHER INFORMATION
Registration 24a | Provide registration information for the review, including register name and n/a
and protocol registration number, or state that the review was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not | n/a
prepared.
24c | Describe and explain any amendments to information provided at registration or in n/a
the protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the role of | n/a
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the funders or sponsors in the review.
Competing 26 | Declare any competing interests of review authors. n/a
interests
Availability of 27 | Report which of the following are publicly available and where they can be found:
data, code template data collection forms; data extracted from included studies; data used for
and other all analyses; analytic code; any other materials used in the review.
materials
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