ABSTRACT

Introduction

The volume of literature pertinent to healthcare is growing at an increasing rate with nearly one
million articles on research involving human subjects are published each year. With the ever-
increasing of published studies, scientists turn into systematic reviews and meta-analyses to
summarize the evidence, using multiple related studies for a single research question. There
are tens of thousands of systematic reviews already published, but their production is still
increasing at a phenomenal rate. Even though systematic reviews have become a very popular
type of research study that increased the scientific knowledge and inform clinical and policy
decision making, their credibility is under threat as most appear to be either not useful or of
uncertain utility. The problem is that the majority are unnecessary, inaccurate or misleading
due to biases in the methodology and selective reporting of results, or they address questions
that have no clinical value. The increase in the number of systematic reviews, along with
escalating demand from policy makers for rapid reviews of research, has emerged an evolving
scientific discipline, and a newer form of synthesis, umbrella reviews. An umbrella review is a
new method that provide a comprehensive assessment of the body of information that is
available on a given topic using the evidence from multiple systematic reviews and meta-
analyses. This assessment is fundamental not only for understanding the reliability of an

evidence-base but also serves as the foundation for clinical and public health recommendations.

Aims

Towards further expand the mapping and the critical evaluation of research evidence across
published literature of clinical identities with a large impact on the perinatal epidemiology
field, we aimed first to systematically appraise the evidence across published systematic

reviews and meta-analyses on the risk factors and/or interventions for preeclampsia and



gestational diabetes, and second identify whether any interventions or fields of risk factors

include epidemiological credible evidence.

Methods

In three separate umbrella reviews, all major electronic databases were searched using
appropriate terms towards identifying eligible systematic reviews and meta-analyses
examining associations between risk or protective factors for preeclampsia and gestational
diabetes, respectively, and pharmacologic and non-pharmacologic interventions for
preeclampsia prevention. For each meta-analysis we estimated the summary effect size by
random-effects and fixed-effects models, the 95% confidence interval and the 95% prediction
interval. We also assessed the between-study heterogeneity expressed by 12, evidence of small-
study effects (large studies had significantly more conservative results than smaller studies)
and evidence of excess significance bias (too many studies with statistically significant results).
We further applied standardized methodological criteria to evaluate the epidemiological

credibility of the statistically significant associations.

Results

Fifty-eight eligible meta-analyses of observational studies were identified providing data on
130 putative risk factors associated with preeclampsia. Sixty-five (50%) associations had
nominally statistically significant findings at P<0.05, while sixteen (12%) were significant at
P<10. Sixty-five (50%) associations had large or very large heterogeneity. Evidence for
small-study effects and excess significance bias was found in ten (8%) and twenty-six (20%)
associations, respectively. Oocyte donation vs spontaneous conception was the only non-
genetic risk factor that presented convincing evidence for an association with preeclampsia.

Across the statistically significant genetic risk factors (P<0.05), only PAI-1 4G/5G



polymorphism was supported with strong evidence for a contribution to the pathogenesis of

preeclampsia.

Twenty-nine eligible meta-analyses of randomized controlled trials were identified, providing
data on 57 pharmacologic and non-pharmacologic interventions for preeclampsia prevention.
Twenty-four (42%) associations had nominally statistically significant findings at P<0.05,
while only 10 (18%) were significant at P<103 under the random-effects model. Sixteen (28%)
associations had large or very large heterogeneity. Evidence of excess significance bias was
found in 15 (26%) associations. After applying our classification criteria, the following three
interventions were classified as Class | level of evidence including low dose aspirin <16 weeks

of gestation for preterm preeclampsia, diet and nutrition counselling and dietary interventions.

Twenty-one eligible meta-analyses of observational studies were identified, providing data on
43 putative risk factors associated with gestational diabetes mellitus (GDM). Thirty-eight
(88%) associations had nominally statistically significant findings at P<0.05, while only 14
(32%) were significant at P<10°® under the random-effects model. Eighteen (42%) associations
had large or very large heterogeneity. Evidence for small-study effects and excess significance
bias was found in three (7%) and four (9%) associations, respectively. Only five risk factors
presented convincing evidence for an association with GDM: vitamin D deficiency, low vs.
normal BMI (cohort studies), BMI ~30-35 kg/m? vs. normal BMI, BMI >35 kg/m? vs. normal

BMI, and hypothyroidism.
Conclusions

The results from this PhD thesis suggest that the evidence in the field of risk factors or
interventions for preeclampsia and GDM, suffers from the presence of large between-study
heterogeneity and statistical biases, that threat their validity and hind the identification of robust
risk factors or interventions. Although a large proportion of meta-analyses reported nominally

statistically significant associations, only a minority of these associations provided convincing



evidence without indications of bias. Oocyte donation vs spontaneous conception and PAI-1
4G/5G polymorphism (recessive model) show the strongest consistent evidence for a
contribution to the pathogenesis of preeclampsia. Vitamin D deficiency, low vs. normal BMI,
moderately and severely obese vs. normal weight, and hypothyroidism show the strongest
consistent evidence for GDM development. These risk factors represent a starting point for
further etiopathological research, improvement of the prediction of preeclampsia and GDM,
and identification of the women at high risk. From the available interventions for preeclampsia
prevention, early administration of low dose aspirin in women with preterm preeclampsia, diet
and nutrition counselling and dietary interventions had the strongest epidemiologic evidence
suggesting their effectiveness. We believe this evaluation of research evidence that includes a
robust hierarchical classification of the published evidence and its interpretation can be used to
inform decision-making to support clinicians, public health professionals, regulatory officials,

and policymakers.



IHHEPIAHYH

Ewayoym

O 6ykog ¢ Pproypagiog mov oyetiCetan pe v vyeio aEAVETAL Le EKTANKTIKO pLOUO, HE
TePImoOv €val EKATOUUVPLO EMONUOAOYIKA ApBpa Yia Tov avOpmmo va, dnpocievoviot Kaoe
xPOvo. Adym TtV avEavOLEVOV ONUOGIEVUEVOV HEAETMV, Ol EMICTNUOVEC GTEPOVTOL GTIC
OUOTNUOTIKEG OVOOKOTMNGOES Kol UETO-OVOADGELS YL Vo, Gvvoyicovv T dedouéva,
YPNOUOTOIDVTOSC TOAAATAEG CYETIKEG UEAETEC YL UIOL CLYKEKPYULEVT] EPEVVNTIKY EPDTNOT).
Méypt onpepa vLapyovy dekAdES YIAMAdEG cLOTNUATIKES avaoKonoes. [Top' dla avtd N
apaywyn toug eEaxorovbel va avEaveton pe ekmAnKTiKo puiud. Av kot Oempodvtor Eva ToAD
ONUOPIAEG €100G EpELVNTIKNG LEAETNG TOV AOENGE TNV EMGTNOVIKT] YVAOOT KOl GUVEPOAE GTN
Myn KAMVIKOV KOl TOMTIKOV amo@dcemv, 1 oSomotio tovg dwokvPedetor kabdg 1M
TAELOVOTNTO ALTAOV ep@avileTon va givon gite un ypnoun, eite acaenc. To mpoPinua etvar 6T
N mAeoyneio TOV GLGTNUATIKOV ovackomnoewv gival micovalovoa, ovokpng n
nopamAavn Tk e&ottiog TV HepoAnyidv 61t LeBodoAoyia Kol TG EMAEKTIKNG AVAPOPIS TV
amotelecpdTov 1N enedn e€etdlovv media mov dev Exovv KAwvikn onuacio. H avénon tov
aplBpoy TOV GULOTNUOTIKOV 0VOCKOTNCE®MV, KAOMG Kot 1 HeYAAN (fTnom epeuvnTik®v
OVOGKOTNGEWMY amd TOVG LIEVOVVOLS YEPOUENG TOMTIKNG, £xovV avadeietl Eva eEeMOGOEVO
EMOTNHOVIKO KAADO, KO i vedTepn popen obvheong g Bipioypagiog, «umbrella reviewss.
Avt n véa péBodoc Tapéyel por OAOKANPOUEVT AELOAGYNON TOL GLVOAOL TOV TANPOPOPLDY
nov givan dtbécipa Yo va GuYKeEKPLUEVO BEpa, XPNOILOTOIOVTOS dEGOUEVA OO TOAAATAES
GUGTNUOTIKEG OVOCKOTMNOES Kot peTa-avaidoelc. H a&oddynon avt) sivor Bepeiiddovg
onuaciog Oyt LOvo yio TNV KaTovonon g aSomotiog og PAong 0e00UEVMV, OALY KOl OC

Baom Yo GLGTAGELS TOL APOPOVV TN dNUAGLO LYETD.



X16y)01

[Tpoxeévov va Otevpuvlel mepatépm M YopTOYPAENON Kol 1 KPLtikny oa&loAdynon
ONUOCIEVUEVOV  EPEVVNTIKOV OTOEIMV o6& KMVIKA 7edlo pe HeEYAAN emidpacrn otnv
TEPLYEVVNTIKY EMONMOAOYiIQ, 1 Topohoa epyocio. GTOXEVEL, TPMOTOV GTN GULGTNUOTIKNY
a&loAOYNoN TV OTOWYEIOMV Omd CLOTNUOTIKEG OVOCKOTNOELS KOl UETO-OVOADGELS TOV
eEetalovv GVoYETioES LETAED TAPUYOVIMV KIVOUVOL KOl TAPEUPACEDV Y10 TNV TPOEKAQYin
Kol TOV SN KOMomnG, Kot 0E0TEPOV, VO, TPOGOLOPIGEL TNV EMONUIOAOYIKT EYKVPOTNTO TOV

TPOTEWVOUEVOV TOPEUPAGEDVY 1 TV TESTI®V TOPAYOVTOV KIVOHVOUL.

Mé0od0oL

Ye 1peig Eeymplotéc avackonnoelg (umbrella reviews), 0leg ot GNUOVTIKEG NAEKTPOVIKEG
Baceig dedopévav Exovv epeuvnBet pe T ypnon KatdAAnAov Opwv €161 OGTE VO EVIOTIGTOVV
Ol GUGTNUOTIKEG OVOCKOTNGELS KOl UETO-OVOADGELS OV OVOPEPOVV GULGYETICELS UETAED
TapayOVTOV KIvOOVOD Yol TV TpoekAayio Kot Tov 010N KUNoNG, Kot QOPLAKOAOYIKAOV Ko
U1 QOPUAKOAOYIK®V TapeUPAcemy Yo TNV TpOANYT g TposkAapyiog, avtiototyo. ['a kdOe
HeTa-0vOAVOT eKTIUNoapE TO péEyeBog e entdpaong e TePiANYNS TOL OMOTEAEGLOTOC, TO
95% odaotpata epmotoovvng kot To 95%. dbotnua tpoPieync. Extyunoape emiong v
ETEPOYEVELDL LETAED TOV UELETOV OV eKPPALeTol omd To 12, evieilelg emdpaoemv Aoym Hikpig
peAétng (Heydleg peAéteg elyov GTATICTIKG CNUOVTIKG O GLVINPNTIKG OTOTEAEGUATO GE
oxéon He MKPOTEPEG UEAETEC) KO VLEEPUETPNG HEPOANWING (CLGTNUATIKA GEAALOTA).
Tomomomuéva.  peBodoroyikd kptiplo  gpappoécTnKay €16t dote va  afoloynfel 1

EMONUOAOYIKT] E£YKVPOTNTO TOV GTATICTIKE GIULOVTIKOV GTOYEIDV.

Amoteréopato

[Teviivta oKT® HETO-OVOADGEIS UEAETOV TOPATIPNONG EVIOMICTNKAY, TOPEYXOVTOS dEdOUEVAL

vy 130 vrotiBépevoug mapdyovteg Kivobvov o€ oyéon pe v mposkiopyio. E&qvra névte



(50%) ovoyetioeig eiyav otatiotikd onuavtikd gvpnuata (P<0.05), eved povo dexaélt (12%)
ATV OTATIOTIKG ONUOVTIKEG oe eminedo onpaviikoétnrag P<108. Eéqvia mévie (50%)
OLOYETIOEIS €lyav HeYAAN N TOAD peydAn etepoyévela. EvdeiEelc emopdoemv AOY®m HiKpNG
peAETNG Ko LEpUETPNS pHepoAnyiog eviomiotnkav oe oéka (8%) kar eikoot €€ (20%)
ovoyetioels, avtiotoya. H dwped wokuttdpwv Evavtl TG QUGIOAOYIKNG CUAANYNG NTOV O
UOVOG UN-YEVETIKOG TOPAYOVTAG KIvOUVOL TTOV TOPOVGINGE TEICTIKES AMOOEIEELS OE oYEon e
™V TPoeKAoYio. AVAUEGH GTOVE CTATICTIKA CTUAVTIIKOVS YEVETIKOVS TAPAYOVTEG KIVOHVOL
(P<0.05), povo o molvpoppiopog PAI-1 4G/5G (recessive model) mapovcioce 1oyvpég

evoei&els yuo cuppoin oty maboyéveon g TposkAapyiog.

Eikoot evvéa peta-avaldoelg Toyalonompuévoy KAVIKOV JOKIUOV EVIOTIGTNKOY, TOPEXOVTOS
dedopéva yuor 57 QopUOKOAOYIKES KOl U1 QOPUAKOAOYIKESG TAPEUPAGELS Yio TNV TPOANYT TNG
npoekhapyioc. Eikoot téooepic (42%) mapepnPdoeig elyov oTOTIGTIKA GNUOVTIKE EVPTLLOTL
(P<0.05), eve poévo 10 (18%) Ntav otatioTikd onUAvTIKE 6To enimedo onpovikotntag P<10°
3. Aexoé1 (28%) cuoyeticelg eiyoy peydin | mokd peydin etepoyéveta. Evoeifelc viéppetpng
pepoAnyiog evtomiomkav ce 15 (26%) mapeufdocels. Metd v epoappoyn tov kpumpiov
tagwounong, tpelg moapeppaoelg taSivoundnkay oty “Kamyopio I” ocdpeova pe v
EMONUOAOYIKT] TOVS EYKVPOTNTA: YOUNAR 060N acmipivng <16 gfdopuddeg khnong yio Tpowpn

npoekAayio, O1oUTNTIKN GUUPBOVAELTIKY KOl SONTNTIKEG TOPEUPACELS.

Eikoot pia peta-avoldoelg LEAETOV TapaTPNONG EVIOTIGTN KAV, TOPEXOVTOS dedopéva yia 43
VROTIOEUEVOVG TTAPAyoVTEG KIvOUVOL oL oyetiCovtal pe Tov oapnn komong. Tpidvta oktd
(88%) mapdyovteg Kvovvou giyov otatiotikd onuaviikd svpriuota (P<0.05), evd povo 14
(32%) MTav GTATIOTIKA ONHOVTIKOL og emimedo onupaviikdmtog P<10®. Askaoktd (42%)
TopAyovTeg Kvouvov giyov peydin 1 mToAd peyddn etepoyévela. Evdeilelg emopacewv Aoym
LIKPNG LEAETNG Ko VIEPUETPNG Leponyiag evtomiomnkay o€ Tpelg (7%) kot téooepis (9%)

ovoyeticels, avtiotoryo. MoOvo Tévte Tapdyovieg KvoHVoy TopoLGIacaV TEIGTIKEG AmOdEiEelg



Y GLOYETION HE TOV OaPntn kdmong: avemapkewn Prrapiving D, younAd oe oyéon e
PVG10A0YKd AME (HeAéTeC K0OPTNC), AME ~ 30-35 kg/m? évavtt kavovikod AME, AME > 35

kg/m? évavtt uotodoytkol, Kot VOBV PEOEISIGHAC.

YopTEPACNOT,

Ta aroteAéopato oVTNG TG SIOAKTOPIKT 1OTPPTC VITOINAMVOVY OTL TOL EPEVVITIKA GTOLYEIN
GTOV TOUEN TV TOPAYOVTI®V KIVOUVOL 1 TOPEUPACEDV Yo TV TPOEKAAYi0 Kot TOV dtofnn
KOMoNg macyovv omd TNV VmopEN UEYAANG €TEPOYEVEING UETOED TV HEAETOV, OTMOC Kol
OTOTIOTIKOV COUALATOV TOV AmELODV TNV £YKLPOTNTA TOLG Kot EUTOdILoVV TOV EVTOMIGUO
WGYLPOV TAPAYOVT®V KIvdOvoy 1 Topeppdocmv. Av kot 6€ éva HEYEAO TOGOGTO TMV UETO-
AVOADGEDV EVIOTIGTNKOV GTATIGTIKO CULOVTIKEG GUGYETIGELS, LOVO 1] LELOYN G0 VTOV NTOV
TEOTIKES Yopig evoeifel mpokatdAnyng. H dwped mokvttdpov €vavtt g QUGIOAOYIKNG
oMM YN Kot 0 ToAvpopeiopds PAI-1 4G/5G (recessive model) tapovoialovv ta ioyvpdtepa
TEWOTIKA oTotyela otV maboyéveon tng mposkiapyiag. H averdpkewa g Prrapivng D, o
YOUNAOG o€ cVYKpPLoN e TOV puGoAoYkd AME, petpiog kot cofapr| moyvcapkio £vavtt Tov
QLG1O0A0YIKOD BApovg Kot 0 VITOOVPEOEISIGLOG TOPOLGLALOVY Ta IGYLPOTEPA TEICTIKA GTOLYELDL
YL TV avartuén tov SPnTn Kdnong. Avtol ot mapdyovteg Kivduvov amotelobv £va onpeio
exkivnong yw mepatépm outiomaforoykn épevva, yw ™ PeAtioon g mpoPAEYNG ™G
npoekAapyiog Kot Tov St Kimong, Kabdg Kol Yo TNV avoyvaploT TeV YOVOUIKOV oV
draTpéyovy vYNAO kivovvo. And T1g drabéopeg TapeUPACELS Yo TPOANYT TNG TPOEKAQUYING,
N €yKopn Yopnynomn YounAng 00ong acmipivng o€ yovaikeg [e TpoOwpn TposkAouyio, M
TN TIKN GLUPOVAELTIKN KO HoUTNTIKEG TOPEUPAGELS Elxav T 1GYLPOTEPO EMLONUIOAOYIKE
OTOL(EL TTOV VTOONADVOLV TNV ATOTEAEGLATIKOTNTA TOVG. [TioTevov e OTL o 1 a&loAdynoN
TOV EPELVNTIKOV OTOYEIOV 7oV TeptlapPdavel o woyvpn tepapyikn tavounon tov

ONUOGLELIEV®V TEKUNPI®V Kot TNG EpUNVELNG TOVS, HUmopel va cupuPdAel otn ANy amo@dcemv



YL TNV LIOCTAPIEN TOV KAWVIKOV 10TPOV, TOV ETAYYEALOTIOV OTN ONUOClO LYEi, TV

PLOUCTIKOV apY®V, KOl TOV LIELOVVOV YAPAENG TOMTIKNC.



