O1 Ol PAVELES, VIO TNV XAAVTEQN LATOVONGT] TOVUS
RO OYECT) TOUS UE TIS EVVOLES IOV OLVUAVOVTOL,
MOETEL VO UEAETMVTIOL OTO TAXICL TOV AVILOTOLY WV
TO.QOVOLATEMY.

Ta Eevoyhmooo #EINEVO TOQAUEVOVY «MG EYOVV»
VL0, TOV ZOAVTEQO GYOALAGUO TOVS KATA TIS
TO.QOVOLAOELS.

€ XELUEV TTOV TPOEQYOVTUL CLTTO TV LOLOL
PLpAroyoaprxr) myn, YIVETOL EVOEIXTIXY] TA0c0M)
TS OTLS OLOLPAVELES.



Emiogaon PAATTIZOV TOQOYOVIMV AT TNV 0QYOVOYEVEDT)



2TOVUC UETAALAELOYOVOUS
TOLQAYOVTES OVYHATAAEYOVTOL
wio TANOmE O YMUADY OVOLLV
TTOAAEC ALITO TLC OTTOLEC
EVTOTLCOVTOL O€ TQOPLUCL,
VEWOYIRA ROL POQUOAEVTIRA.
TEOLOVTA (7T.Y. OLOLPOQES
YOWOTIKES, CLOMUATLXOL
KURAMKOL
VOQOYOVAVOQOUES),...

Me gvyd.oLotn oourn a.pol UroQovV va
egay 0oLV amd apmuaTizd AL
voRIPaAmV, ravélac, Paviliag n.AT.
IToALES O MUATIXES EVOIOELS LTOQOVY
eniong vo. mooayfovy oo To Pevioio
(C6H6), nue aviirotaotoot) vos 1
MEQLOGOTEQMV ATOUMY TOV VOYOYOVOU,
a0 dAlo atona 1 ouaoes artoumyv. To
PevColo aroTelel #OAO OLOAVTY], AAC N
701]01] TOV YLU TOV GXOTTO CLUTO

A0 PEVYETOL YLOTI ELVOL YVMOTO
ZOOXLYOYOVO ®OL UETAALOELOYOVO,
20.0mg TO (010 %01 oL neTafolrites Tov
WIT0QOVV VO TTQOXAAECOVV
YOMUOCMUIXLES AVOUAAIES



Entopoaon uetahhaEloyovou mapdyoviao

Begin mutation



Enidpaon petalhaELoyodovou mopdyovia

End mutation



..M LVITEQLOOMNC axTLvoPoiia (PoloreTol avdueoa oTig antiveg X
®OL OTNV 0QOTT] TTEQLOYT] TOV PAOUATOGS), OL axTives X (Otav
NAEXTOOVLO. LEYAANC TAYVTNTOC TIQOOTUITTOVY O€ UETAAMKO
0TOY0, OTTO TOV UETAAMKO OTOYO EXTEUTOVTOL ARTIVES X) RO OL
ARTLVES Y (PWTOVIAL VPYNANG EVEQYELAG).

\
Avoo ocC

e p 7« e VY

xtto f)fuc




...1 VITEQLDOMNG axTLvoPoiia (PotoxeTal avaueoa oTig axtiveg X
®OL OTNV 0QATT] TTEQLOY T TOV PACUATOG), OL anrtiveg X (OTaV
NAEXTOOVLOL UEYAANC TAYVTNTOS TTQOOTLITTOVV O€ UETOAAMAKO
0TOY0, OO TOV UETAAMKO OTOYO EXTEWTOVTAL ARTIVES X) %O OL
arTLVES Y (PWTOVIOL VYPNANG EVEQYELOG).

//H\.

& ouct o us vy :
b / / Avodoc
= bodfoc
=)




To vourheotiolo aroteAOVVTOL
a0 3 OLOLPOQETIRA ETUUEQOVC
LoQLaL,

1. mevTolng (0dxy 00 UE TEVTE
droua dvBoana/oLpoCn 1 000
EuQUpoLy),

8 2. dDwodoonov 0EEOC nalL

o 3. opyavirNG alwtovyov PAong

(wovivn 1N mELdivn).



https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CE%BD%CF%84%CF%8C%CE%B6%CE%B7
https://el.wikipedia.org/wiki/%CE%A3%CE%AC%CE%BA%CF%87%CE%B1%CF%81%CE%BF
https://el.wikipedia.org/wiki/%CE%86%CE%BD%CE%B8%CF%81%CE%B1%CE%BA%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%A1%CE%B9%CE%B2%CF%8C%CE%B6%CE%B7
https://el.wikipedia.org/wiki/%CE%94%CE%B5%CF%83%CE%BF%CE%BE%CF%85%CF%81%CE%B9%CE%B2%CF%8C%CE%B6%CE%B7
https://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%83%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CF%8C_%CE%BF%CE%BE%CF%8D
https://el.wikipedia.org/wiki/%CE%A0%CE%BF%CF%85%CF%81%CE%AF%CE%BD%CE%B7
https://el.wikipedia.org/wiki/%CE%A0%CF%85%CF%81%CE%B9%CE%BC%CE%B9%CE%B4%CE%AF%CE%BD%CE%B7

Tepatoyovo elvor €vag moQAyOVTaS IOV ALOAEL
OVOUEVT) ETMOQC.0T OTO TTPMOLUO 1) OTO OYLUO
EUPOVO Ao T YOVLUOTTOINON UEYOL TOV TOKETO.
MoAoVOTL, YOVIOLOKES UETAANAEELS RO
YOWUOOMWUKES ALVWUOAES UTTOQEL VO
TTPORAAECOVV OVYYEVELC OVOUOQPIES, O
OVYHERQLUEVOC 0QO0C (TEQATOYOVO) TTEQLOQLLETOLL
0€ MEQLPAAAOVTIXOVC TTAQAYOVTEC.




> Pharmacol Toxicol. 1988 Apr;62(4):236-8. doi: 10.1111/j.1600-0773.1988.tb01879.x.

Teratogenicity and in vitro mutagenicity studies on
nonoxynol-9 and -30

O Meyer 1, P H Andersen, E V Hansen, J C Larsen

An increase in the incidence of extra ribs and dilated
pelvic cavity in their foetuses was interpreted as a
consequence of a toxic effect of high doses of NP-9.
No clear cut effect was observed when pregnant rats

were dosed epicutaneously with up to S00 mg of NP-
9/kg/day



> Birth Defects Res A Clin Mol Teratol. 2015 Jul;103(7):644-7. doi: 10.1002/bdra.23396.
Epub 2015 Jun 23.

Using the electronic medical record to refer women
taking category D or X medications for teratogen and

contraceptive counseling

Sheila K Mody 1, Jennifer Wu 2, Marla Ornelas 3, Colleen Kernahan 23, Elizabeth Salas 3, Kelly Kao 3,

Robert Felix 3, Christina Chambers 3

Among the participants using contraception, >34 %
used condoms, >9% used withdrawal, >3% used the

diaphragm



® ALBavoin (otvomvev )

® Av0a.0TOAE(C TOV EVCUUOU UETATQOTNG TNG AYYELOTEVOIVGC
o AvtLOupeoelona GpAQ AR

® Y YnAec 000€LS Prtapivne A

e ALoBVAOOTIAPECTOOAN

e BaAmpoind o&v

e OaALoouion

elooTETLIVOLVY)

e Koptinootepoelon

e Kovuapivind mopdymya.

OAI'BLO Review > Curr Pharm Des. 2006;12(12):1531-41. doi: 10.2174/138161206776389804.
® Y 000QYVUQOG

Teratogenic and developmental effects of lithium

James J Giles 1, John G Bannigan

The results of various studies including cohort, prospective,
retrospective and small number case reports indicate that
lithium 1s a "weak" teratogen in humans.



Folate deficiency has a well-established
teratogenic effect, leading to an
increasing risk of neural tube detects.

Review > JPregnancy. 2012;,2012:295083. doi: 10.1155/2012/295083. Epub 2012 Aug 5.

Periconceptional folate deficiency and implications
in neural tube defects

JSafi 1, L Joyeux, G E Chalouhi



[O10iTeQn mooooy yoeltiLeTaL 0Ty Yopiymon
KATOLOV GVTIPLOTIXOY OTY) OLGQHELD. TG

xumonc. H rouueBomotun xau ot covhgovo-

110E 000UV “ONTOYOVLOTIH” € TC

05 (70U €lvoL anaguiTyTo oTov O|ucTiopy @ daily dose of 400 mg trimethoprim
DNA 70, RNA / ¢! for 7 days significantly lowered

. - ) il UTET]Q%OW e u?;etg & serum folate levels in healthy study
HOMOLEG AVONOMES, participants.

Randomized Controlled Trial > Am J Ther. 2016 Mar-Apr;23(2):e382-7.
doi: 10.1097/MJT.0000000000000372.

The Effect of Trimethoprim on Serum Folate Levels
in Humans: A Randomized, Double—Blind, Placebo—
Controlled Trial

Kasper Meidahl Petersen 1, Kasper Eplov, Torben Kjaer Nielsen, Espen Jimenez-Solem,



[Ow0iTegn moocoy yoeldletaL oty yogiymon  Sulfonamides are considered
wimowy aviiflotiudy oty Oudgrewe myg  Pacteriostatic and appear to act by

/ : \ inhibition of bacterial biosynthesis of
wunog. H rouedongiu 4 ot 00vAQOVG:- folic acid, which is needed for cell

p(f)eg 6@0\)\/ “OWI(XY(DVLOIL%(/X” [ETC Q)UM\L%(/) growth, at least in those bacteria that

/ , , are sensitive to sulfonamides.
0cU (TTOV ELVOIL (XIBOLQ(XLH]IO 0Tov OXT]M(XILOMO Because humans rely upon dietary

(L RNA) YOl vm']@?;(xv Evf)a(EELg YL()L folic acid, they are usually resistant
%(/U[OLEQ OW(D}LO(ME C | to the adverse effects of inhibition of

folate synthesis.
Sulfonamides

No authors listed

In: LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet]. Bethesda (MD):
National Institute of Diabetes and Digestive and Kidney Diseases; 2012.
2017 Dec 5.

PMID: 31643703 Bookshelf ID: NBK548382



Holate 1s an essential nutrient,
important in DNA and RNA
synthesis, DNA methylation,
hematopoiesis, and possibly normal
neuronal function. Physiologic
requirements are higher in pregnancy
because of increased hematopoiesis and
fetal and placental growth. UpToDate
2022



Neural tube defects (NTDs)
have complex and
multifactorial etiologies 1n
which both genetic, life style
and environmental factors
appear to be mvolved.
Chromosomal anomalies can
be associated with NTDs,

representing up to 16% of
1solated NTDs.

NTDs occur when the
neural tube does not close
properly. The neural tube
forms the early brain and
spine. These types of birth
defects develop very early
during pregnancy, often
before a woman knows
she 1s pregnant.

The two most common
NTDs are spina bifida (a
spinal cord defect)

and anencephaly (a brain

defect). CDC 2020



https://www.cdc.gov/ncbddd/spinabifida/facts.html/
https://www.cdc.gov/ncbddd/birthdefects/anencephaly.html

NTDs occur when the TN unvLyyoxijin, ow pivryyes moofdihovy uéom
neural tube does not close  £vOg avolypatog g omovoviris otiing. H

properly. The neural tube UNVLYYOxI] A7) OEV TEQLEYEL OTOLYEIO TOU
VEVQIXOU OVOTNUOTOS 1Ol UITOQEL XAL VO, LNV

forms the early brain and , 1> ,
roAVOTTTETOL OLTTO Oépue.. Ta dtoua pe

spine. These types of birth UNVLYYOrNAY WTOQEL va £xouv eAdyLoTa 1)
detects develop very early 06500 cuprrduara.

during pregnancy, often >t nushounveyyoxnin, o votiolog puehoc N
before a woman knows LEQLKAL VEVQLKC. OTOLYEID TOV, elval exTeDELUEVQL

she is pregnant. LECW €VOG AVOLYUOTOS TG OTTOVOUALXTG OTNANG,

The two most common LE ATTOTEAECUQL, TV LEQLKT] 1] OMKT] TTOLQAAV O] RO
: . 00PaQES OO TILES OLATAQAYES TEQLOY DV TOU

NTDs are spina bifida (a OMUATOG ROATW OO TO ETMUITEOO TOV AVOLYUATOG

spinal cord defect) TNC OTOVOVALUNG OTNANG.
and anencephaly (a brain

defect). CDC 2020



https://www.cdc.gov/ncbddd/spinabifida/facts.html/
https://www.cdc.gov/ncbddd/birthdefects/anencephaly.html

Several observations support the view
that genetic factors are involved 1n
NTDs formation: first, an increased risk
in some ethnic groups (e.g., Irish and
Mexican) and second, the high
recurrence risk for siblings of affected
individuals.



In addition to genetic factors,
environmental influences such as
maternal obesity, and maternal
nutritional status have been related to
NTDs. Particularly, 1t has been
suggested more than 50 years ago that

maternal folate status 1s associated with
NTD risk.



Periconceptional folic acid
supplementation decreases the
occurrence and recurrence of neural
tube defects. It 1s recommended for all
ftemales capable of becoming pregnant,

particularly those planning to conceive.
UpToDate 2022



Birth Defects Res A Clin Mol Teratol. Author manuscript; available in PMC 2016 Oct 19. Published in final edited
form as: Birth Defects Res A Clin Mol Teratol. 2010 Oct; 88(10): 779-790. doi: 10.1002/bdra.20704

PMCID: PMC5070114 | NIHMSID: NIHMS822454 | PMID: 20706996

Understanding Diabetic Teratogenesis: Where Are We Now and Where Are We Going?

Sheller Zabihi and Mary R. Loeken’




MAZIKOX
INPOXYMIITCMATIKOX
(SCREENING) I'TA THN
ANIXNEYXH TOY XAKXAPQAH
AIABHTH THX KYHXHX



Mntowxog owapnne

O LVeOUMVOEENQTMUEVOS

OO 0QMOTS OLAPN TS TS UNTEQAS
WTOOEL VO TTOOKAAECEL LEYOAN
TOLALALOL CUYYEVOY OVCUOO0PLOY,
XUOLMS TOU XAOOLOYYELOXOV UL TOV
OXELETIXOV CVOTI|UATOC.



20Upwva ue To Aueornavind KoAléyo
Moaouevtnowv now I'vvournoloymv
(American College of Obstetricians and
Gynecologists/ ACOG), mQEmeL vaL YIVETOL
otTouaTLxt Yoo ynomn 50 g SLaAuaTog
YAVOCNC (O0%LUOLOLOL POQTLONG UE
vAurOCN-Glucoze Load Test [GLT] 1
glucoze challenge test [GCT]) »nat uétomnonm
TNG TLUNG TNS YAULROCNC 0TO (PAEPLKO)
atpo pioe mpao. uetd (Beckmann et al 2002,
Son et al 2010).



H eEétaon yivetow ywolc va €xel mponynOel
VNOTELQ TNG YUVALROAS AAAG 1) YUVOirO, LETA T
POQOTLOT), OEV TTOETEL VAL PAEL UEYOL VO, YIVEL 1)
UETEMOM TNS YALHOCNG. TLuég YAurolne =140
mg/mL amoutovV TEQULTEQW EAEYYO TNS 0LoOEVOUC
(ue oonLuaolo avoyNe YAUROCNC-ROUTUAT)
YAUROCNC) Yot avgdvetol N mbavotnTa yio ZA.
ALyOTEQO OUYVA, WG OQLO YONOLUOTTOLOVVTOL TLUEG
vAuroCnc =130 mg/mL. Me to 0pto Twv 130 mg/mL
elvolL EVVONTO OTL ETUTVYYAVETOL KOAVTEQ
evaloOnoia Tov TeoT (AAAA XELROTEQT ELOLLOTNTA).



We use =135 mg/dL as the cut-off for a
positive test because our patient population
1s at high risk for development of GDM.
...there are limited data regarding the
clinical benefit of this cutoff...(UpToDate
2022)



e aobevelc ue mauedyovtec «LvOUVOU, 1) EEETAON
vivetal otig 16-20 epfooudoes evi oe aoBeveic
YWELC TTAQAYOVTES KLIVOUVOU, 1] OOXLUAOLO. VT
vivetow ovvnOwe pueta L Twv 24 naol 28
epooudomv tne vvmong (Riskin-Mashiah et al 2010,
Son et al 2010, Iatpaxnc 2011a) OLOTL N U avoym
OTN YAUROCN EXONADVETAL, YEVIXA, UETA. ALTTO QLUTT)
TV NArio ®imong (Beckmann et al 2002). Me tov
TEOTO AVTO, 00 AVLYVEVLTOUV TTEQLITTWOELS 2A, TTOV
aAALOC Ba OLEPEVL YOV TNV EYHOLOT OLAYVOOT).



H AAT umopet va yiver pe olmon ®oWtvAn wg
oLayvwotixt ueEbooocg tov ZAK (ywolic va mponynOet
screening) Ue Tr 0N ynomn 75 g yAurolne Uetd oo
VNOTE(D. 2€ 0TTOLALOT)TTOTE NALKLOL KU OGS, UETA ALTTO
YoM YNom 75 g yYAuroCne amd 1o oTOu, OLAYVWOon
>AK (gestational diabetes mellitus) WroQEL vau YIVEL OTLC
YUVOIRES TTOV £YOVV HATTOLO AITO TA ArOAOVOQ
®OLTNOLOL: YAUROCT TAdouaTtog o€ vioteto =292 mg/dL
ol <126 mg/dL 1) wa wpa petd =180 mg/dL 1) 0v0
wEec uetd =153 mg/dL €wg 199 mg/dL (Coustan &
Jovanovic 2012, World Health Organization [WHO]
2013, Durnwald 2018).



YmevOuuiCeton OTL OLyvmon
COXY0.O0MON OLOPN TN RATA TNV
®inon (diabetes mellitus in
pregnancy), OJimws KoL OTOV YEVLXO
TANOvouO, YiveTow O€ TINES
vAuxroCnc vnorteiog =126
mg/dL...N o€ TyuES yYAvrocng
>200 mg/dL nera Tuyaio

METONO1).

...a diagnosis of overt
diabetes can be made at
the 1nitial prenatal visit if:

eFasting plasma glucose
>126 mg/dL or

e A1C =6.5 percent (48
mmol/mol) using a
standardized assay or

eRandom plasma
glucose =200 mg/dL
UpToDate 2022



KE®. 67/ ZAKXAPQAHZ AIABHTHZ 561

Atdryvwon éxoniov oo tn umoel
VO YUVEL OTLS YUVOIRES TTOV £YOVV
OTTOLOOTTTOTE A0 TA AXOAOVO
XOLTNOLOL OTNV TTQWTT TTQOYEVVITIXT
Tovg emtoxnePn: 'AvnoCn mhdouotog
o€ vnoteto =126 mg/dL (éva «mohond»
®OLTNELO) 1 YAUROCUALWUEVT) OlL-
woopoupivn (HbAlc) =6,5% (emiong
YVWOTO ®OLTNOLO) 1] O€ TV O
UETEN 01 YAVROLN MAdonatog =200
mg/dL

...a diagnosis of overt
diabetes can be made at
the 1nitial prenatal visit if:
eFasting plasma glucose
>126 mg/dL or

o A1C =6.5 percent or
eRandom plasma
glucose =200 mg/dL
UpToDate 2022



We prefer the two-step approach because fewer patients
are diagnosed and managed as GDM, without an
increase in adverse outcome.

The first step has the practical advantages that fasting is
unnecessary and only one blood sample 1s required.

A minority of patients need to undergo the second step.



Screening for 568  BIBAIO MAIEYTIKHE I'. M. IATPAKH

Gestational diabetes mellitus
(GDM)

Candidates — In the United
States, universal screening

...1 OLAYVWOT) WITOQEL
VO YIVEL UE TOV

appears to be the most practical OHOLOLXO ’
approach. If a risk-factor-based TOOCVUTTMUATLAO
screening approach is used, 90 ELEYYO OLMV TV
percent of pregnant people in the EYHVWV YUVOLLDV. . .

United States would have at least
one risk factor for glucose
impairment during pregnancy.
UpToDate 2022



Screening for

Gestational diabetes mellitus (GDM)
Moreover, consideration of risk factors
1s a poor method for identifying patients
who will have an abnormal glucose
tolerance test (GTT) because as many as
20 percent of pregnant people diagnosed
with GDM have no risk factors.
UpToDate 2022



Screening for

Gestational diabetes mellitus
(GDM)

If diabetes has not been identified
previously (eg, before pregnancy or
early in pregnancy), then screening
for gestational diabetes using a
standard approach (one step or two
step) 1s recommended at 24 to 28
weeks of gestation.

UpToDate 2022



Screening for

Gestational diabetes mellitus
(GDM)

The International Association of
Diabetes and Pregnancy Study
Groups, the American Diabetes
Association (ADA), and the American
College of Obstetricians and
Gynecologists suggest targeting early
pregnancy screening for individuals
at increased risk of undiagnosed type
2 diabetes...

KE®.67/2AKXAPQAHZ ATABHTHX

569

Screening for

Gestational diabetes
mellitus (GDM)

ZNUEQA, OUOTIVETAL OL
YUVOIXES IE TTULQOYOVTES
ZLVOUVOU VO
VTTOPAALOVTOL OLTTO VOIS
0€ (TTQOCVUTTMUATLXO)
eleyyo AK...



KE®.67/2AKXAPQAHZ ATABHTHXZ 569

Screening for Screening for
Gestational diabetes mellitus Gestational diabetes
(GDM) mellitus (GDM)
ZNUEQA, OUOTIVETAL OL
YUVOIXES IE TTULQOYOVTES

Negative glucose tolerance test 21IvOUVOU Va

(GTT) — Patients WiFh negative 75 or voBdAhovTaL 0o voic
100 gram oral GTT in early o€ (TIQOOV UITTOUATIXO)
pregnancy are screened for GDM at éhevyo AK zaw av autdc
24 to 28 weeks of gestation. e(VOlL 0OV TIXOS, VO

ETTOVOLOUPAVETOL OTLS
24-28 epoond.osc.



As the human genome 1s further
explored, it 1s likely that multiple
genetic variations at different loci
will be found that confer varying
degrees of predisposition to type 1
and type 2 diabetes.

UpToDate 2022



Numerous common
polymorphisms/the presence of two
or more variant forms of a specific
DNA sequence (approximately 100
have been 1dentified to date) weakly
contribute to the risk for or
protection from type 2 diabetes.



The genes encode proteins that cause
alterations 1n several pathways leading to
diabetes, including pancreatic development;
insulin synthesis, and secretion; amyloid
deposition 1n beta cells, and cellular insulin
resistance.

UpToDate 2022



Monogenic causes of type 2 diabetes represent
only a small fraction of cases and commonly
inherited polymorphisms individually
contribute only small degrees of risk for, or
protection from, diabetes. Most of the genetic
risk for type 2 diabetes results from complex
polygenic risk factors.

UpToDate 2022



Categories of abnormal glucose tolerance in cystic fibrosis

Fasting plasma

Category glucose before
test
Normal glucose <100 mg/dL

tolerance (NGT)

Plasma glucose 2

hours after

ingestion of 1.75

g/kg glucose

<140 mg/dL

Clinical outcomes

In general, clinically
stable

Indeterminate <100 mg/dL <140 mg/dL

glycemia with a mid-
point peak >200
mg/dL

Impaired glucose <100 mg/dL 140 to 200 mg/dL

tolerance (IGT)

Clinical impact
unclear but evidence
suggests increased
risk of morbidity

CFRD without fasting <126 mg/dL
hyperglycemia

=200 mg/dL

CFRD with fasting =126 mg/dL
hyperglycemia

CFRD: cystic fibrosis-related diabetes; OGTT: oral glucose tolerance test.

OGTT not necessary

Increased morbidity
and mortality



Evoeyouevn paxrpompoeoun
«TEQATOYOVOC» EMMOQAON TOV
VITOOVEEOELOLOUOU



O voBvpeocotonog (Vo) oev
elva EOROAO VO, OLOYVWOTEL RATA TNV
®UMNOT1, AOY® TOV OTL RATTOLES ATTO TLG
eEXONADOELC TOV (rE€QOOC Pdooug,
£UROAT HOTTWOT]) AVAUEVOVTOL WG
QITOTEAEOUAL TGS KVNONG. 2TLS
EXONADOELC TOV VITOOVEEOELOLOUOU
nepL aupavovtol 1 evoocdnoic oto
®QVO TEQLPAANOV

AEV VITAQYEL ONOPMVI VLA TO Screening for asymptomatic
vEVIXEVUEVO screening Yio. V0O hypothyroidism is controversial

®oTd TV »Unon (Ross 2020a). UpToDate 2022



2.2. YroOvpeoedotonog

[evind, mc vrorAvinog
vrodvoeoeLdLoN0C 0QLCETAL
«Broynund» 1 TEQIITTMON RATA. TNV
OO0l VITAPYOVV GUGLOAOYLRA
emimeoa ehev0eonc Ovosivng (T4)
eV TO ETIMEO X TS OvO(€)oTROTIVI G
[BvpeoeldoTtpomoc opuovn/TSH] eivou
avEnuéva (Ross 2013).

The diagnosis of subclinical
hypothyroidism during
pregnancy 1s based upon an
elevated trimester-specific
serum TSH concentration
and a normal free T4
concentration.

Lockwood CJ, Magriples U. Prenatal care: Initial
assessment. UpToDate 2022



Ye £ynveg ue £éx0Mho vro® (cwEnuévny TSH & The diagnosis of overt primary

ehartouévn T4) mov 0ev avtipueTmwmiCovTal hypothyroidism is based upon a TSH above
OepamevTind, vrdeyel (METOEL AAA®YV) the population (and trimester-specific
AVENUEVOS #iVOUVOS TEoEx o iog, upper limit of normal), in conjunction with

TEOMQEOV TOXETOV, CVENUEVNG TEQLYEVVNTIXNG  a decreased (free) T4 concentration.
vooneotntag xat Bvnootntag xat YEVviens  In continuing pregnancies, hypothyroidism
TTOLOLOV UE VEVOOYWVYOMOYIXES EMTATWOELS UL has been associated with an increased risk

younho osixtn vonuooivvng (Ross 2020). Nao  of several complications, including:
onuelwBet 0TL N Tapaywyn Bvpo&ivng (T4)
atd 1O €UPEuo 0y iCeL amd TO TEAOG TOV
TEWTOU TOLUWIVOU KO OL OUYAREVTQWOELS TG
0TO £UPEVOo PTAvVOoUV 0T EMUTEDQ TOV EVIALKOL
0T1o T€AOC TNG ®UNOoNG. ITwotebeTan OTL 0L
Ovoc010LXEC OOUOVES ELVOL OVGLOOTIXES YIO,
TV ©OTAANAN avATTuEnN Tov guffovouv %ot
TV 0.VORTVET TOU XEVIOLXOU VEVOLXOV TOV
ovotnuotoc (Robson 1999).

Preeclampsia and gestational hypertension
Preterm delivery, including very preterm
delivery (before 32 weeks)
Neuropsychological and cognitive
impairment in the child

UpToDate 2022



Untreated hypothyroidism, especially when it happens during
the first trimester, can cause low IQ 1n a baby.

Problems with growth and brain and nervous system
development.

Infantile myxedema, a condition that’s linked to severe
hypothyroidism. It can cause dwarfism (less than 4 feet 10
inches as an adult), intellectual disabilities and other problems.

2022 March of Dimes



O OeQAMEVTIRES EMAOYVES YL TLS EYHVES YUVOLLES UE
rAMVIRO Ve Oupeoeldtono mov opetieton ot vooo Graves
N o€ 0CMOM Bvpeoeldnt) vOoo elval TEQLOQLOUEVES AOY®
TOV OTL 1] Ogpameio uwoeel va eivor eEmPAOPIS Yo TO
eupovo.



201000, | RO EUPOVIXT] ROL UNTOLRT EXPaon
EEAQTMVTOL OTTO TOV EAEYYO TOV UNTOLROU
vrtepOvpeoeldlouov. O oromog Tne Bepametac elvar
EAATTMWON ROL OLOTNONON TS OVYHEVTIQWONS TNG
ehev0eEMC T4 0TOV 000 TNC UNTEQOS OTOL VD TEQU.
PUOLOAOYLRAL ETLTEOQ TWV U] EYHVWV YUVOLAOV
YONOLUOITTOLOVTOS TT) Y OUNAOTEQN PAQUAREVTLAT] OOOT).



To padlevepyo Lwolo (PI) avtevoeinvuton amolvta otn
oLgoreLa tne «vumongs. O epPfouinog BUPEOELOLROS LOTOC
VITAEYEL A0 TLC 10 g 12 EOOUAOES 1AL ETTOUEVIC UITTOQEL
vo. vitootel PAGPn amo to PI.



H ¢papuoxnevtint aywyn ue
wedualoin €yeL Tov evoeyYOUEVO
®{VOUVO TEQATOYOVOU ETLOOUOTS
oto eupovo. H
mpomvAderovpaxiin OewenOnure
ACPUAECTEQT ATTO TN
ueduaCoin yuo to £ufpovo (oo
TAEVOUS TEQUTOYEVEDTGS).
[evird, emOLMHOVTOL TO.
YOUNAOTEQO OVVOTC, ETUTEOD, TWV
Gaouarwv Tov Ba OLOTNET|COVYV
TN UNTEQA O ALOPAAT) RALVIKT
HOTALOTOON.

All three antithyroid drugs have
been associated with possible
teratogenic effects, but
teratogenic effects are more
severe with methimazole and
carbimazole (completely
metabolized to methimazole)
compared with
propylthiouracil (PTU).

Both methimazole and PTU
probably cross the placenta with
equal transfer kinetics
UpToDate 2022



https://www.uptodate.com/contents/methimazole-drug-information?search=hyperthyroidism%20in%20pregnancy&topicRef=7884&source=see_link

Switch to PTU before trying to Periconceptional

conceive. This opti()n 1S Most supplementation decreases the

reasonable in younger women with occurrence and recurrence of
: 0\@ neural tube defects. It is

normal periods who are expected to ¢ % recommended for all females

: Cy &, < |
conceive within one to three ?’Q\\o& capable of becoming pregnant,
months © particularly those planning to

conceive. UpToDate 2022

Switch to PTU as soon as the
pregnancy test 1s confirmed. This
option 1s more reasonable for older
individuals having difficulty
concelving.



Patients taking PTU
during the first
trimester may
continue it for the
remainder of
pregnancy or switch
to methimazole at
the start of the
second trimester

6«&\. .



Women diagnosed
with symptomatic,
moderate to severe
hyperthyroidism
after the first
trimester should take
methimazole.
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More serious congenital
malformations, such as
tracheoesophageal fistulas,
choanal atresia, omphalocele,
and omphalomesenteric duct
anomaly, have been observed
with maternal use of
methimazole and
carbimazole but not PTU
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More serious
congenital
malformations,
such as choanal
atresia, have
been observed
with maternal
use of
methimazole
and carbimazole
but not PTU
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More serious OMOAAOKHAH

congenital
malformations, such
as omphalocele, have
been observed with
maternal use of
methimazole and

carbimazole but not
PTU

Koihiakoi Mugg

Agppa

Bpoxog Tou evrepou

)

/ 2AaK0G TNG KNANG

Ynodopiog Ainwdng 10T0G

MepiTovaio



Clinicians should discuss the importance of planning a
pregnancy for women with epilepsy who are of
childbearing potential at each visit. Such counseling
should include information about birth control, the
potential of antiseizure medications (ASMs) to
cause contraceptive failure, contraceptive efficacy
considering the ASM prescribed, the risks of ASMs
on pregnancy outcomes



Eminyio-Avaeminauzd ¢aopoxao.

Y 100 TtnelyTN®E OTL OL YUVALXES UE ETMAN IO, AOYETO OLTTO TN
PAQUOAXEVTIRT] AYWYT), EXOVV AVENUEVO RIVOVVO eufouinmy
AVOUAALDOV TTOV EXTLUNOMN®E OTL ELVOL OVO £WC TEOTEQLS POES
UeYOADTEQOS OO TOV YeVIRO TANOuvoud (Beckmann et al 2002,
Cunningham et al 2010, Dandade et al 2003). 201000, 1 UeTO-
avaAivon twv Fried ®ow twv ovuvepyatmv tov (2004) £0elEe OTL
OL YUVOL®ES UE emmAN Yo Tov OeV Emtavay Bepameio elyav Tov
LOLO ®{VOUVO LELCOVDV EYPOVINDV OLOLUOQTLDV TTOV YOV %L OL
W1 ETUANITTLRES YUVOAIRES LOLQTVQEC.



Emiyio-Avueminruxd ¢aopuoxo

H yvvaino mpémel va evnuepmveTaL OTL T
QVTLETUANTTTLRA GAQUONA OLEQYOVTOL TOV
TAOROVVTA ROL EYOVV OUVNTLXE TEQAUTOYOVO
o0pdon. I'a mopdioeLyua, M (i)awvm’fvn (5,5-
Siparvuivdavtotvn), mov amotehel ®xhaotnd
Gaouono oe OAEC TIC LOQDES ECTLAUNG

e piog (Beckmann et al 2002), umwopel va
OVVETTAYETOL XQOUVLOTIQOCWIUKES AVWUOAALES
(lurponedpaiio, OvouoQdLla), TVEVUOTIXY
10.OVOTEQNOT), AVOUOAES TV ARQWV, VITO-
TAOLO(0L TV TTEQLPEQLROV ALY YDV TV
OOUTUAMV 1AL TOV VUYLOV ®.ATT. OL
avouolieg avTtég mephaupdvovtal oTov
500 «euPovind ovdoouo vdavtoivicy
(Beckmann et al 2002). AvadpépeTal, emtong,
VITOAELTTOUEVT] COUOLTIXT) AVAITTVED).

UpToDate 2022



To farmeoizo o050 (BO), mov evoeinvutol yia ™ Emiyia-Avriemiroxd ¢aouoxao
Oepateia TG nENe emAnpiog (petit mal) now Twv
YEVILEVUEVIOV TOVIXORAOVIXDV HOL LVORAOVILDV
TOROEVO XMV ROICEWV, OYeTICETAL ETTIONG e
QUENUEVO HIVOUVO TE- QUTOYEVEONG, O€ OYEOT UE
AAAOL AVTLETUAT - TTTRE GAQUOKROL, RO LWTTOQEL VOl
TEOXRAAEDEL £VOL OVVOLO 0OPAQMV 1] UWKQOTEQWV
AVO UMDV YVOOTOV WG «eUPEuind ovvogouo BO»
o€ ovvOLaoUO e ROBVOTEQNOT TS AVATTTUENG
(Sabers et al 2009). H Afjymn BO o1 ouwapxrela tng
©UNOMNG, EVOYOTOLNOMNKE YLOL OUOUEVT] ETNOEEACUO
TOU Tvevpatirov mmAirov (IQ-Intel-ligence Quotient)
TV adlwv (Meador et al 2009). I'evind, 1
v001YNom tov BO mpémel va amodetyetal ot
OLAEAELA TNG ®UNONG (EXTOS AV rELOEL ATOAV TG
QTR OLLTNTO) %L VO TTQOTLUATOL 1) X0QTYN O™ GANWV
AVTLETANTTIROV pooudrnwv. H dparvofaoprrdin
(Gardenal) Bewpeitor aoparéoteen AAE noL VT
evOUveTOL YLOL AOYOYELAO 0L AULOOTOUC. OE
wxEoteE ovyvotnta (Beckmann et al 2002).




To farmooizo o050 (BO), mov evoeinvutol yia ™)
Oepametla Tng wxENe emmAnPiog (petit mal) & twv
VEVIXEVUEVOV TOVIXORAOVLADV Ol WUORAOVIXODV
TOLQOEVOLRMV REIOEWV, OYETICETAL UE AVENUEVO
®(VOUVO TEQATOYEVEDONC, O€ OYEOT e AAACL
QVTLETUANTTTRA PAQUOROL, & WTOQEL VO
TPOROAAECEL €VOL OVVOAO GOP QWY 1] WKQOTEQWV
AVOUAADV YVOOTOV WG «EUPUIRO c1VVOQOUO
BO» o¢ ovvovaoud pe xabuotépnon g
avdrtuEng (Sabers et al 2009). H Ayyn BO ot
OLAOAELOL TNG HVMNONG, EVOYOTOLT|ON®E VIO
OUOUEVT] ETNEEACUO TOV TTVEVUATLXOU TINAILOU
(IQ-Intel-ligence Quotient) Twv aLdLmv (Meador et
al 2009). H yopnynon BO mpémeL va,
ATOPEVYETOL 0T OLAQUELDL TNG RUNOMNGS (EXTOG AV
roL0el oA TS amapaitnTo) & Vo TEOTLUATOL
N L0 YNON GAADV AVILETUANTTLLOV GOAQUAKWV.
H ¢avofaoprrdain (Gardenal) Oewopeital
aoparéotepn ol & avuti) evBUveETOL YLO
AaYOYELLO HOL AUROOTOUO O WKQOTEQT
ovyvotnta (Beckmann et al 2002).

Eminyio-Avaeminauzd ¢aopoxao.

UpToDate 2022
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Y mootnoiytnre OTL M
QVTLETLANTTTLXT povoBepauteial
OLTTAOLOLACEL ®ow 1 TToAVOEQaTTElL
TOUTAAOLALEL TOV RIVOUVO UELLOVWV
ovyyevov avouoilov (Hill et al
2010). Ta €uPova ov egeteBnoav
0T OLAQHRELD TNS EPPOVOYVEVEONC OE
OVTLOTTOLO LW O LKA HAQ LAKOL TTOV
OQOVV MG AVTAYWVIOTES TOU
GUAMKOV 0EEOC elyav OLTAAGLO 1
TOLTAAOLO %{VOUVO VL0 OYLOTIEC TOV
OTOUOTOG, ROQOLOXES OLOLUOLQTLES,
ROl AVOUOAES TOV OVQOTTOLNTIXOU
ovotnuatos. H el T oA YN
Y0OTYNON PUAMHOV 0EEDC
EAATTOVEL TOL TOCOOTA TWV
OVOUOQPLOV (OEV LVOLPEQETOL
0000A0YiO OLOTLF?).

Eminyio-Avaeminauzd ¢aopoxao.

Dose of folic acid
supplementation — The
standard folic acid
supplementation dose 1s 0.4 to
0.8 mg daily. *It is not
known, however, if this dose
is sufficient for women on
antiseizure medications, or if
higher doses offer greater

protective benefits.
UpToDate 2022.



rS’VL%d, ol YUV(li%{ig 1K £J'|5l;ﬂ]lpl,,(1 Emiyio-Avueminruxza ¢aguoxo.

TOETEL VO, TTALQVOVY TOV WALQOTEQO Many antiseizure
OVVOTO 0LOUo Pooudrmy oTn

, , , medications
OLAQUELD. TN XVNONC OIS AL .
GUAALKO 0EVL (Cunningham et al polytherapy regimens
2010) av %o 1 oEla Tov, 0T also increase the risk.
OUYHRERQLUEVT TTEQLTTTWOT, UpToDate 2022.

audLoPnreitol amd aAAovg
ovyyoadpeic (Hill et al 2010). Adyw
TWV UETAPOADYV OTOV UETAPROMOUO
TOV PAQUAX®V, TTOV YOO YOUVTOL
YLOL TNV CLVTLUETMIULOT TNG ETMANYPLOC
0TN OLdERELA TS ®VUNONG, Oo TEEMEL
VO EMOLVEAEYYETOL 1) O0COAOYICL
TOVG.



