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[Tapatoon (wNC YUVAIKWY LLE GUYYEVT) KAPOLOAOYIKK
pofAnuata (85% dO&vouv avaapaywytkn nAkic)
Kinon o€ peydAn nAikio

e XN-AY
Lifestyle-Autixoc tpomoc {wng

e Kdmviope, IMoyvoapxkia, 2A tomov II-XN
MeTovaoTeEUTIKO KUPO OTIC AUTIKEC YWPEC

e Pevpoatikn kopdlomaBela-2uyyevr) VOOTIUXT
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M) 2yicuocg EViUoC
Kapdiakn Trapoxn (It/min) 4.5 6.0 (+40%)
Kapdiakn ouxvérnta(bpm) 70 85 (+15%)
‘OyKog TTaApOU 70 90(+30%)
TAMN(mmHQ) 110 105 (-5%)
AAN(mmHg) 80 70(-10%)
MepipepIKEG AYYEIOKES 1600 1000 (-25%)
avTioTaoeig(dynes/cm/sec)
MveupoVvikES ayyEIaKES 119 78 (-20%)
avtioTaosig(dynes/cm/sec)
"OYyKOG TTAAOMATOG 2500 3800 (+35%)
KoAAo€IBWOUWTIKA Trieon 280 270 (-10%)
Aeg1ég KOIANOTNTEG +10%
ApI10TEPESG KOIAOTNTEG +5%




Increase (%)
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Pregnancy duration {(weeks)



10% MNTQ2H AM 2THN YMNTIA OE2H

Fetus Placenta

Copvright © 2005 by Elsevier Inc.
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AA\QYEC OTO MNXOWVLOUO TtNENG

Kunon amoteAel Katdotoom VITEPTNKTIKOTNTOC
e [lapayovreg mréng 1‘

e ITpwteivn S l,

e Emnpeacpévn ivwdoAvon

o ®Aefikn otdon (pAefodiaoToA) KAl CUUTIEST) KATW
KOIANG)



 AtoSuvapLKEC TTpoCap U

DYXIOAOTITA TOKETOY (ITONOZX, ATXOX, XYXITAYXH MHTPAY)

KAPATAKH ZYXNOTHTA T 50%
OI'KOX AIMATOX 300-400CC A0 GUGTIOOT) UNTPOG
[TAPOXH T >60%
ATl 1‘ (20 ZTAAIO)
®AEBIKH EIMIXTPO®H 1‘ Amnoovpmrigon k. koiAng (TEAOX KYHXHY)
[TEPI®EPIKEY ANTIZTAZEIX AntwAgio mAakouvta yopunAwyv R

T (TEAOX KYHIHY)
KATANAAQYH OZYTONOY X3

)



~ DuGolOAOYIKA CURTTTWHOTA KA onpeta

DUOIKK) ECETUO) *YTTEPAEPIOHOG

[epi1pepIka o1dfHATA

*AldTaCN CPAYITIOWYV

*Mn Moucikoi Péyxol Baoeig Trveupovwy

“Evrovog S1 & S2 —eupug dixaouog

« S3

*MegcOOUCTOAIKO @UONHO AP TTOPACTEPVIKA HE
ETTEKTAON UTTEPOTEPVIKA (YTTEPKIVNTIKA KUKAOQOpPIia)
*DAeBIKOG BOuBOg kal MaoTIKO UoNUA
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Q YITEPHXOKAPAIOTPA®HMA
v Mikpn ocvénon KE
v 'Hma dtdtoon kolAiwy
v "Hma Sidraomn op. KOATOU
v Mikpn mepikopdiakr cuAioyn

v Ag1ItoupyLkn avemdpKreLo
TPLYAWYIVOG
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| DOAPMAKA KAPAIATTEIAKOY
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“DOpUAKOKWVNTIKA/SUVALLKN oTNV

Kunon

Kopdoyyetoko, avammveuoTiko Kol dLOTTONTIKO:
e AvUénon 6ykov TAACHATOC, TAPOXTIC
Meiwon aABoupivng opov
Av&non oto vwdoyovo Kol TOUC TTAPAYOVTEG TIHENG
[Tieon tn¢ Katw xoiAng pAefog
Avénon tov aeplopov.
[lemtiko:
* AAAayéG 0TO UTOOTPWHA EVIUHWY NTTATOC e ouénon
Spaotnprotntag cytochrome P450 (CYP2D6 ko CYP3A4)
e Nowtio ko €peTol
e KaBuoteépnon yaotpikng 610d0ou Kol evTePIKNG OLOJ0U
Nedpko:
e Avénon vedpiknc cupotikng porg ko GFR.
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Recommendations for d;ug use in pregnancy

Recommendations

Before pharmacological treatment in preg-
nancy is started, it is recommended to

check Table 7 for clinical safety data.

In the absence of clinical safety data, it is
recommended to check the electronic drug
table (www.safefetus.com) for pre-clinical

safety data.

In the absence of adequate human safety
data, decision-making should be based on
individual drug efficacy and safety profiles,
and the available animal data, and the deci-
sion must be made together with the

patient.

Decision-making based on former FDA cat-

: : 11
egories alone is no longer recommended.

©ESC 2018

\

Manufacturers’ instructions are mainly based on the fact that drugs are not tested sufficiently
during pregnancy and breastfeeding. For this and for legal reasons, drugs are frequently

considered prohibited during pregnancy and breastfeeding.
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AMEA-ARBs
AXIIIPINH
AITOZINH
B-ANAXTOAEIZ

ANTATQOQNIXTEX CA

YXTATINEX

NITPQAH
XITTPONOAAKTONH
AIOYPHTIKA
MOPOINH

ME®YA NTOITA
YAPAAAZINH

N, i

T T S Y

EMBPYOTOZIKA- YITOITAAXIA NEOPQN
XAMHAEY AOXZEIX

KA®YXZTEPHXH ANAIITYZHX-OXI ATENOAOAH
KAPBEAIAOAH;

YITOTAXH NIOEAITIINH/BEPATTAMIAH- AIATIAZEMH
[TIOANA [TPOBAHMATA EMBPYOY

TEPATOI'ENEXH

ANTIANAPOTONOX APAXH
ATATAPAXEY HAEK/TQN, YITOOI'KAIMIA

YIIOTAXH

B
C

B/C/D/;

C/;

N W N N U N X

NAI
NAI
NAI-4h

NAI

NAI

NAI
NAI
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AAENOXINH
AMIOAAPONH

2OTAAOAH

ANTIAPPYOMIKA

KOYMAPINIKA

HITAPINH (LMWH-
UFH)

NOAC

FONDAPARINUX

o T (7

YITEP-YITO®YPEO NEOT'NO, ITPQIMOTHTA
NEYPOAOTI'IKA ITPOBAHMATA

ATAOKAINH/TIPOKAINAMIAH/KINIAINH/®AEKAINIA
AITO®YTH AITA AEAOMENA

[TEPIOPIZXMENENY ANA®OPEXY -AIMOPPAT'TA

EMBPYOITA®EIA 1°Y TPIM. (DOSE)-AIMOPPATTA
EMBPYOY - ANTENAEIZH XE TOKETO

AIMOPPAT'TA MHTEPAX
(mapoxorovOnon APTT, Anti-Xa)

Xpnion oe aArepyic coe LMWH

Civ/
Dypovia

B

C

OXI

NALI -
4h

NAI

NAI

NAI
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Table 4 Cardiac conditions at highest risk of infective endocarditis for which prophylaxis is recommended when a

high risk procedure is performed

Recommendations: prophylaxis Class* Level®
Antibiotic prophylaxis should only be considered for patients at highest risk of |E F] C
1. Patients with prosthetic material used for cardiac valve repair
2. Patients with
3. Patient@'ih congenital heart disease)
a. cyanotic congenital heart disease, without surgical repair, or with residual defects, palliative shunts or conduits
b. congenital heart disease with complete repair with prosthetic material whether placed by surgery or by
percutaneous technique, up to 6 months after the procedure
¢. when a residual defect persists at the site of implantation of a prosthetic material or device by cardiac surgery
or percutaneous technique
Antibiotic prophylaxis is no longer recommended in other forms of valvular or congenital heart disease Il C

Table 5 Recommendations for prophylaxis of infective endocarditis in highest risk patients according to the type of

procedure at risk

Recommendations: prophylaxis

A (Dental procedures
AntiBre prophbadeis should only be considered for dental procedures requiring manipulation of the gingival or

periapical region of the teeth or perforation of the oral mucosa

Antibiotic prophylaxis is not recommended for local anaesthetic injections in non-infected tissue, removal of
sutures, dental X-rays, placement or adjustment of removable prosthodontic or orthodontic appliances or braces.
Prophylaxis is also not recommended following the shedding of deciduous teeth or trauma to the lips and oral mucosa

la

Class*

Level®

B - Respiratory tract procedures™:
Antibiotic prophylaxis is not recommended for respiratory tract procedures, including bronchoscopy or
laryngoscopy, transnasal or endotracheal intubation

C - Gastrointestinal or urogenital procedures™:
Antibiotic prophylaxis is not recommended for gastroscopy, colonoscopy, cystoscopy or transoesophageal
echocardiography

D - Skin and soft tissue™:
Antibiotic prophylaxis is not recommended for any procedure
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SYMBOYAEYTIKH NPO THE KYHZHZ

Kapdioxr) extipnon mpo tne kUnong
[lapovoo katdotoon
AloTpwHATWOoN KIVOUVOU Yo Untepa —€Ppuo waote Apdm
ouvaiveonc/ emavooXedLCHOU KUNOTG LETA oTd TTANPN
EVIHEPWOT)
?AvAykn Yo xeLpoupyikT) 1 AAAN 310pOwon mpv TV KUnom
Ot aoBeveig pe kapdiokn vooo mou emibupovv 1 eivat 110N oe
kunon xpetdovrar EZEIAIKEYMENH dpovrtida

Avdykn evnuépwonc amo edpnPikn nAikic

€ TPITOPAOLN KEVTPU TO TOCOGTO TWV YUVOUKWYV LLE GUYYEVN
VOO0 pE avTEVOELET oTNV KUNoT €ivoi oxedov 50%



AVTlIoUMANLN

2 TAOUIOT) TOTEAEGUATIKOTN TG KL KIVOUVWYV oUTO T YOPT1ynomn
; OKEVAOOTH TTOV TrEPLEYOLY oloTpoyova (20pug estradiol) av
TIPOKELTOL YIX T)TTLEQ ngo’(ﬁeq Xwpic kivduvo BpopPoyeveong
AvtiouAAnmtika pe Ethinyloestradiol €youv to peyoAutepo
kivduvo BpopPwong kot avéavouv ATl
[Tpotipnon og avticuAAnmtikd tpoyeotivng (levonorgestrel-
loaded intrauterine device or oral desogestrel)

o [Tapevrepikd okevdopata Tpocsoyn o€ Papdapivn

e YKEVAOUNTO UTTOSOPLX

e Evdountple¢ ouokeveC emKXAAVUEVES e POPLLOKO
Y€ avTIoVAANYN aovdykng copper-bearing intrauterine devices
(IUDs) 1} picx d6on of 1.5 mg levonorgestrel yéoa oe 72 wpeg 1) 30-
mg Ulipristal acetate (UPA- selective progesterone receptor
modulator)

[Tpoooyn og acBeveic mov Aappfavouv bosentan yix t
TIVEULLOVIKT] UTEPTAOT) LELWVETAL T SPACTIKOTNTA TWV
OVTICUAATTITIKWV
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“ITElPWON-TEPUATIONOC KUNONG

2I€ YUVOUKEG TTOU £XOUV OAOKANPWOEL TIV OLKOYEVELX TOUG T} OF
YUVOUKEG TTOU vTEVOEIKVUTAUL 1] KUT|OT).

Amolivwon coAmiyywv (UOTEpOO'KOT[lKO( LLE TTEPLOYIKT] avaoOnoio
0€ ATOHX e 0OBaPT) TTVEVUOVIKT] UTTEPTHOT KO AQTTAPOCKOTIKA
OTO UTTOAOLTTO)

Ention¢ faoextour) ocuvtpddou

Teppatiopog tng kinong oe edoupetikd VPNAG Kivuvo ylo T
HNTEPA PETA aO oudIToN 1) € avwHoAieg eppuouv.

H yelpovpyikr p€B0d0¢ TPOTIUNTENX KAl O€ KEVIPXK TTOU UTTAPYEL
VOO TNPLEN KAPALOAOYIKT] KAl KAPOLOYXELPOUPYIKT).

H dappokevtikn €wg ) 9" eBdopdda pe 1oomg misoprostol
AvtiBlotikd yioe tov kivouvo evdountpitidog.



Etwow uaumapavwv/ﬁ/

Yotepookomnon Katn )\omapocnconncm eMIKivOUVI o€

YUVOKES |LE oo pr) TVEVY UTTEPTAOT) KA CUUTTAOKES
OUYYEVEIC KapolomdOeleg

Algyepon Twv woBnkwv eivad mpoBpopPwTikn KatdoTaon
KO HTTOPEL VAL ETTAXKEL [IE O. UTEPSIEYEPTTG TWV
woOanV(OHSS) OTIOV €XOVLE EMTAEOV SLATAPOYEC OTNV
KUKAohopix uypwv Kol NAEKTPOAUTWV

H Eéwowpoatikn) o yuvomceq mWHO class IV
avtevdeikvutal, evw kat o€ yvvaikec mWHO class 111 1y o€
YUVOUKEC TTOU ?\apBowovv QVTLTNKTIKAOT 1) SIEYEPOT) TWV
woOnkwv mpemel vo arodpevyeTou
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Genetic counselling

hereditary pulmonary arterial hypertension (PAH)
cardiomyopathies / channelopathies (e.g. LQTS)

congenital heart disease associated with genetic
abnormalities (e.g. conotruncal defects or bicuspid
valve), when the patient has dysmorphic features,
developmental delay/ mental retardation

thoracic aortic pathology



_ TToAuSUvaypn opdSo avtipeTwmiong kot tnv Konon

KapdioAoyikn & yuvaukoAoyikn e€€toon

DoPUAKEVTIKT] AYWYN-1O W AVTUTNKTIKA

Eéetdoelc
UK CEMACH REPORT
TOKE‘CéC 40% pnzpikr)c BvnoipuoTnTog
dTwyn Latpixn dppovtide
AVO(}\Y]] olo-0volLo 91] ola OLITOV GO [,o(tp u(ﬁq
OUVEPYNTIOG

2UOTNHATA TAPAKOAOUONONC

[TpodpuAaén yiax evéokapditidn;
Eidika Oepoata ppovtidag otn Aoyeia



Risk class

Risk of pregnancy by medical condition

Mo detectable increased risk of maternal mortality and
no/mild increase in morbidity.

Small increased risk of maternal mortality or moderate
increase in morbidity.

Significantly increased risk of maternal mortality

or severe morbidity. Expert counselling required.

If pregnancy is decided upon, intensive specialist
cardiac and obstetric monitoring needed throughout
pregnancy, childbirth, and the puerperium.

v

Extremely high risk of maternal mortality or severe
morbidity; pregnancy contraindicated. If pregnancy
occurs termination should be discussed. If pregnancy
continues, care as for class lll.




- WHO-I Kbnon yw

Conditions in which pregnancy risk is WHO |

* Uncomplicated, small or mild
- pulmonary stenosis
- patent ductus arteriosus
- mitral valve prolapse

VOUC

Risk

No detectable increased
risk of maternal mortality
and no/mild increased

risk in morbidity

Maternal cardiac 2.5-5%
event rate
Counselling Yes

+ Successfully repaired simple lesions (atrial or ventricular septal
defect, patent ductus arteriosus, anomalous pulmonary venous
drainage).

Care during

pregnancy

Local hospital

* Atrial or ventricular ectopic beats, isolated

Minimal follow-up
visits during

pregnancy

Once or twice

Location of delivery

Local hospital
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Conditions in which pregnancy risk is WHO Il or Il

WHO Il (if otherwise well and uncomplicated)

Small increased risk of

maternal mortality or

moderate increase in

Uuvou

Intermediate increased risk
of maternal mortality or

moderate to severe

» Unoperated atrial or ventricular septal defect

* Repaired tetralogy of Fallot

» Most arrhythmias

WHO lI-lll (depending on individual)

morbidity increase in morbidity
5.7-10.5% 10-19%
Yes Yes

« Mild left ventricular impairment

* Hypertrophic cardiomyopathy

 Moderate aortic stenosis, mild mitral stenosis

Local hospital

Referral hospital

» Marfan syndrome without aortic dilatation
» Aorta <45 mm in aortic disease associated with bicuspid aortic valve

Once per trimester

Bimonthly

* Repaired coarctation

Local hospital

11

Referral hospital

11-111



WHO-III Kbnon petplov Ewg ocoBapou kwvduvou

B — XpnieL eEeIBIKED

WHO Il

» Mechanical valve

« Systemic right ventricle

Significantly increased risk of
maternal mortality or severe

morbidity

» Fontan circulation

19-27%

* Cyanotic heart disease (unrepaired)

* Other complex congenital heart disease

Yes: expert counselling

required

aortic valve

* Aortic dilatation 40—45 mm in Marfan syndrome
* Aortic dilatation 45-50 mm in aortic disease associated with bicuspid

Expert centre for pregnancy

and cardiac disease

* Moderate left ventricular impairment (EF 30-45%)
* Previous peripartum cardiomyopathy with normal EF

Monthly or bimonthly

* Moderate mitral stenosis
* Severe asymptomatic aortic stenosis
* Ventricular tachycardia

Expert centre for pregnancy

and cardiac disease



WHO —IV

Conditions in which pregnancy risk is WHO IV

(pregnancy contraindicated)

* Pulmonary arterial hypertension of any cause

Extremely high risk of
maternal mortality or

severe morbidity

* Severe systemic ventricular dysfunction (LVEF <30%, NYHA lII-1V)

40—-100%

* Previous peripartum cardiomyopathy with any residual impairment of
left ventricular function

« Severe mitral stenosis, severe symptomatic aortic stenosis

Yes: pregnancy contrain-
dicated: if pregnancy
occurs, termination

should be discussed

+ Marfan syndrome with aorta dilated >45 mm
* Aortic dilatation >50 mm in aortic disease associated with bicuspid
aortic valve

Expert centre for preg-
nancy and cardiac

disease

» Native severe coarctation

Monthly

Expert centre for preg-
nancy and cardiac

disease
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IMopdyovreg ktvduvou dix épfpuo

NYHA III/IV

KE<40%

Kudavwon

2TevVWTIKES BAXPEC-00PTIKTIC<1,5CmM2 KOl [UTPOEISOVS <2CMm2
Xp1)on QVTIMTNKTIKWY

Komviopa

[ToAUTOKOC

M]‘]XO(V u(g’(; BOO\B[S £ (CARPREG study)

* Ouyuvaikec pe ouyyevn kopdlomadeia r} AAAN YEVETIKA KANPOVOUOUHEVN KapSLakr vOoo
NPETEL va. uTtoBaAAovtal og epfputkd nxokapdloypadnua tnv 1917-22" eBdopdda



Delivery management plan for women with cardiac disease

L= T o [ = T [ = T | g o= 3

Mode of delivery: Elective lower caesarean section/trial of vaginal delivery

Caesarean section

Anesthetic technique: Epidural v spinal v general / other

Maternal monitoring: ECG / 5a0.s / non-invasive blood pressure / invasive blood pressure

Postpartum phase: Mo oxytocin bolus / continuous oxytocin infusion (dose: ......iiiiiiiiiinenn.. )
Vaginal delivery — dilation phase

Thromboembolic deterrent stockings in labor / cardiac medication to be continued ...... ... ... ... ...

Endocarditis prophylaxis: Elective / if operative delivery

Epidural for analgesia: none / when requested / as soon as in established labor

ComMmMmMEeNTs re ane st e il e e

Maternal monitoring: ECG / Sa05 / non-invasive blood pressure / invasive blood pressure
Vaginal delivery — expulsion phase

MNormal / early assistance
Vaginal delivery — postpartum phase

MNormal management / no oxytocin bolus / continuous oxytocin infusion (dose: ... i, )
Puerperium

Intensive care ward (foratleast .................... days) / LMWH (for: ... .. days) /

Postpartum cardiac medication

A\



(DUGLOAOYLKOG TOKETOG)-KAUOOUPLKTT;

O KAXGIKOG TOKETOC €iva TPOTIUNTEOS KAOWC UTTap)EL
LLIKPOTEPT) AMWAELN KIPUATOC, KOl HIKPOTEPOC KivOUVOC
Aolpwéewv kot OpopfogpPoAnc.
[TAGyl xatakekApévn 0¢omn, Zvotnporta vtofordnong
H xaucopix :

® 0€ YUVOIKEG UTTO OVTITTNKTIKA

e og pnyovikeg BaABidec,

e oe¢ Marfan syndrome e1d1k& ectv utapyel dLdTtaon Xoptig,

® O€ N XVTIPPOTTOVHEVT) KOUPOLIKT] XVETTAPKELX

e og coPupT) LOPTIKT) OTEVWOT,

e og coPopT) TVEVLOVIKT] UTTEPTAOT.
2UVEXTIC KopdloTokoypadix
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MeTOL TOV TOKETO

[TapokoAoOnon yio 24-48 wpec.

o TV TPOANYN aplopparyiag LETE TOV TOKETO
TTPoooyn oTI¢ 800el¢ wkutokivig (2 U og 10 min
dueoa, ko 12 mU/min yix 4 h) Adyw kivdUvou
umotaongc, TpocsOnkn ntpootayAavdivine E
[sulprostone (100-500mg/h) kot misoprostol (200-
1000 mg) |, avtevdel€n n epyoueTpiv Kot 1
npootayAavdvn F Adyw ayyelocvomoonc.

EA0OTIKEC KAATOEC KOl YPTYOPT] KIVIITOTTOINOT) YL
amodpuyr BpopfoepSoAng
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AvaloOnoia/avaiynotia

Ooduik) emokANpIdI0C ocvaAynoio PELWVEL TTOVO Kol
OUUTTAOETIKT) OLEYEPOT] KL YEVIKA EIVAL KOXAY OCVEKTT)
[Slxitepa XpriOLUN O ATOUX LLE UTTEPTOON

Mmopel vat TpOKOAETEL UTTOTHOT] KO TIPETTEL VX UTTAPYEL
mopakoAovOnon edikd o€ aoBeveic e AmMOPPAKTIKEC

BA&PBec BaABiSwv
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[TpOKANON TOKETOU

2TIC 40 efdopadeC o€ OAEC TIC YUVAIKEC TTOU TTATYOUV
oo KOUPOLAKT) VOOO

misoprostol [25 mg, prostaglandin E1 (PGE1)] 1)
dinoprostone [1-3 mg 1) slow-release formulation of 10
mg (PGE2)] mpocoyr) otnv mtwon Al av gyyuBei tudpAc
OTO [LUOUTTPLO.

Mnyovikeg peBoodol pe UTTAAGVLE TPOYTIAOU TTPOTIUNTEX
o€ 00evei¢ mov Oev mpemel va meoeL ) Al

Pniién peppPopvwv kot £€yyvon wkutokivine



o2 uyyeveic kapdlomdOeleC Kot KUNOM



H obénon xapdiakng mapoyng (CO) emidevwrvel
oTEVWTIKEG PAGPeC xa duoAeitoupyia KOIAIWY, EVw 1
ueiwon mepidpepikwv avtiotdoewv (R) avédvel R to L
shunts

[otopiko ko KAVIKT) €€€TAOT [LE OTOYO ATOKAAUYM
onueiwv appuBpuioc Kol Kapd avemapkelag ova 15O EPO
oe vPnAov kivéuvou acBeveic

Hyoxkapdioypadikdc eAeyyog katd mepintwon (mévta ova
TPIUNVO TOUAGYIOTOV)

[TpoAnUn yiax evdoxkapditidy;

[TpoAnUdn PpAePoBpouPwonc oe Kudvwor, ducAeitovpyia
KolAlwv kot L to R shunts pe yprjon avturnktikwv
(LMWH)



. P
Kota tov tokeTo:
o [TpdANYn elcdd0v aepa ot PpAePikn kukAodopia
e Amoduyr wKUTOKIVNC, EPYOUETPIVIIC 0tV oruTO SUVATO.
o Amoduyn avénong PVR & peiwone SVR (avaotpodr) shunt-
vroéuyovaipio)
. %()?pgyncm O2-atpoduvapikd monitoring dixitepa o€ TOGPUKTIKES
apec
» EmoxAnpidiog avaAynoio-vwpic KATd TOV TOKETO- LELWVEL OTPEC
» XapunAdtepog oudog Sia YrofonBoupevo toketd
« AvarmAnpwon amwAgLwY aIoTog
e Kouoopik
« Marfan >45mm
« ANUn xouvpapvikwv
» Apoduvopukn aotadeix
o Ilvevpovikn vmeptoon
o XTEVWOT] AOPTIKNG
* Iapakorovbnon kot otn Aoyeio-kivduvog uPmAog
TOUAQYLOTOV YIX 10 KON NHUEPEC

=



O kivduvoc gpuPpukwy 1 veoyvikwv emimAokwv GBavel
10 18%
2.tevi mapakoAovOnon eufplov
Kivouvoc epudaviong kot 6To veoyvo ocuyyevoug
kopdlomdOeior av€nuévog-mepi to 2-3% (o€ oplopéveg
TePIMTWOELC OTTwC 0. Marfan 1) oe 6. Noonan mAncidel
50%)

e Avodutiko EpPpuikd vtepnyoypadnua

e EuPpuiko vepnyokapdioypadnua 19-22" efSopdda

e ['eveTIKOC €Aey)OC OTTOU C(UTO €IVAL XTAPAITNTO



Heritable thoracicraortic disease=

p

: HTAD

O AUPHOSUVAUIKES KO OPHOVIKEC XAAXYEC GTNV KUNOT
oUEGVOUV TOV KIVOUVO SLOYWPLOLOU

2uvnOw¢ to teAgutaio tpipunvo (50%) 1) petd tnv kUnon
(33%)

H Siapetpoc t¢ aoptng mavto EKTIHATOL GUUDWVA |LE
EMIPAVELX CWHATOC

H mapokorovOnon kata tnv eykupoouvn e
nxoxkopdloypddnuo avéAoyo pe peyebog mpofAnuoarog ( o
oofapr) SidTtaon oV Ve Kol 0€ NITio ovd 3 Unvo) Kot £wg 6
LLIVEC LETA TNV KUNOT

2tevi) mapoakoAovOnon AlT ko avtivmeptaoikr Oepareio pe
B-avaoTtoAeic
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“2uvopopo Marfan h -

Kivduvog dtoxwploplot aoptrg TO TEAEUTAUO TPIHNVO KXl KATH TOV TOKETO
* <4omm kivduvoc 1%,
* >40 mm o kKivduvo¢>10%
Katda tov toketo 1 aviovoo aoptr) ovédvel puoloAoyikd €we 2-3mm
MeydAn mBovotnta epddviong Kot 6To veoyvo
Av > 45mm omroduyn KUNong, oV 40-45mm GUVUTTOAOYLIOHOG OLKOYEVELNKOU LOTOPLKOU Kol
puBp6¢ avénong diataong
[Tpwv tnv kUnon Sidtoon S10pBwor. AkOpn Kot PETE TNV emepPPact vapyel Kivouvog

Metd tnv epddvion kunon >45mm
e AvdiamotwOel evwpig diokomn kUnong
* Avdmiotwbel >30" gfSopdda kauoapikn

e AvdmotwBel <30 efdopdda Suvartn N AToKATACTHGN LE TO EUPPUO 0T U TP KAl [LE
mOovoTNTEC AMWAELEC ePppUov >20%

Ye o Sidtaon mepi ta gomm B-ovaotoAeig+nyokapdoypadikr mapakorovOnon(TEE;)
aroduyn kOmwong, moepakoAovdnon All

ToxeTog pe Kouoapikn av >45mm Kol 0€ NIia SIATaoT 40-45mm Suvatdv GucloAoyIKOG He
nukoBiotn 0¢on kau emokAnpidio avoucHnoio.

2e Slo(wPLopO XELPOUPYEID e TUVOSO KXIGUPIKT



2TENQ2H AOPTIKH2 BAABIAA2

YTPOTNYIKEC AVTIHETWTTLONG

Airttuyn ouvnOwg

gOBAPH ZYMHTQMATIKH‘
AoVSt

UMntpwkn Ovnrotnroei7%
UEpBpuikn Ovnrotnro:32%
ECHD VEOYVO

Ye coPapn acupunmTwuatiky epooov n dok
KOTtwon¢ duoLOAOYLKN N KUNoN Yivetal KoAd
QVEKTN.

Siu et al 2001, Drenthen 2009,

4

UATAKOITH
KYHXHX
HAIOPOQXEH
BAABIAOITA®EIAX

“4 xivduvog av PG>100mmHg

-

Udappokevtikn
YWy
QAwxdeppixn
BaABidomAaotikn
UAvtikatdotaon

BoABidoag
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2TENQ2H AOPTIKH2 BAABIAA2

Oo TPEMEL VA EAEYXETAU KL T] AVIOVG K XOPTH-KIVOUVOC
Stoywplopov ot dimruyn (v >50mm)

EdOCOV CUUMTTWHATIKT) 1) GTOMLO <1,0CIM2 1) EYXELPT|OT) VX
mponyeitol. AoKIHaoio KOTTWoNC Hmopel vor ovad€i&el CUMTTWIATX

O€ OOV TTTW LOTIKOFNES PEXEIC TR KOOHIEAY O TN TA TOUG
YUUTTW AT
e XtnOoyyn-Avomvolo-Xuykonn
H kAion mieonc x2 to 3° tpipnvo
H xouocopixn) mpoodepel KaAUTEPO EAEYXO AULOSUVOLIKWY
TP OHLETPWV.
2l€ KVOVIKO TOKETO ap mAdyla Oon, vtoforOnon
[TapokoAovOnon oe ME®
Ye umepPaAPidikn otévwon ouviifw¢ KA POVOLOUEVA GUVIPOUX



/
\\7 s

.

Yrieptpodpiknn Muokapdlonabela

l'evetikn cupfouAn

ACUUTITWUATIKOL =2 KOAK OVEKTN
E£YKULOGUVI

ZUHTTTWHOTIKOL Tt fspBan
bopHOKEVTIKN T} XAAN TTPO KUN|ONG

Kwvduvog epuBpuov pikpog
B-avaotoAeic vau

Kavovikog ToKeTog, HEYAAN
TPOCO)T) OF ETMOKANPIOLO
avoucHnoia, kaoapikn oe peydn
armodpaln, o ANPn aVTITNKTIKWY

[Tpocoyn| o€ oryY€l001OTAATIKG,
amwAela aiparog, Valsalva,
WKUTOK({VI KA QVEKTT) OE PIKPEG
dboELg, OXL O€ TPOOTAYANVILVEG-WC
TOKOAUTIKO




*ETTIKTNTO VOO LOLTO TTOU
NPOUTIAPYOUV
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EmtiktnTtec BaABLOLKEC QVETIAPKELEG

KoAd aovekteg, kaBwe 1 mtwon twv mepldepkwy
OVTIOTACEWY TIC EVVOEL

'H podyvwon e&aptatot omd tn ducAeirovpyio Tne ap
KOLALxG, TNV TOavT) TVEVOVIKT) UTTEPTAOT KO TX
CUMTTTWHOT

H mpomtwon etvau ouyvr) ko xprnidet TpocoyT g OTav
UTTAPYEL EVTOVI HUEWHATWONG EKDUALOT) E PLEYAAT)
VETTAPKELX

AocOeveic pe coPapeC AVETAPKELEC |LE EMNPEATHUEVT) OP
KOLALo €lvol o€ KIivOUVOo Yo avamTuén Kop oLk C
avemapkeloG (20-25%)



—Itévwon Utpoeldoug

2UvTnpNTIK AVTIHETWTTLOT)

:T\ KOPSLUKWV cUpBapatwv HUNTEPOG
pexpt ko 70%
o YoBapdtnra MS
e NYHA t&én
H Kap&oucn QVETTAPKELX 0TO 50% otV
OTOWIO <1.0 cM2 Kot 0T0 30% av 1.5
Cm2 oTO 2° TPIUNVO KON Kol OE
OQCUUTTTWLXTLIKO XTOMLO

,r VEOYVIKWV EMITAOKWV
e [lpowpotnta
e Aurofopn
ATOKATAOTAOT) PO TOKETOU OF

CUUTTWHOTIKES YUVIKEG T) OF
QCUUTITWHATIKEG L€ OTOMLO<1,5CM2

[Tapakorovbnon avd tpipnvo oe N ko
ovor SIUNVO-Unva o€ PETPL -ooPopn

Emdeivwon NYHA katd 1-2 té€eig Adyw
bUGLOAOYIKWV XAAYWV KUNOT|G

e  KII/KX/LAP

e AppuBpuieg/avoupio/ Tupetog
Metpa
[Teploplopdg Spactnprotnrag
B-amokAsiotég
O2
Alovpnrikd
Avorog diouta
EmiokAnpidiog avousbnoia otov toketo-
monitoring-mpoooyr o€ Uypa

e  Kouoopikr o€ kapdlakKr avemdpKeL e

TIVEUL UTTEPTOOT)

Avtnkrika oe pAefokopPo pe
autopatn nxoavtibeor, oe peydro ap
KOATTIO KoL Kapd. AVETIAPKELD, TEPAV

TNG KOATIIKNG HOPHAPUYTG



/ 000OeTIkEC BaAPL

Mnyovikég BlrotpooOetikec

° Avénuévog kivouvog * Oyt oavTimnKTikd
Opoppoepfolng * ExduAion pe to xpovo,

* Kivduvog yto epppuo amnd ETTITAYUVOT |LE KUT)OELC
KOUHOPIVIKX * Avaykn ylo emovemep oo

* AvOekTIKOTEPEC




' AVTITNKTIKG:
e Bapdapivn

e 1° TPIUNVO TEPATOYOVOC — l,sninsSa Vit. K
eEAPTWHEVWY TTAPAYOVTWV TNENC 0TO €UPpLo

« “EpBpuomddeia Kovpadivng”
o AHOBOAE'C *IKEAETIKEC SuoTTAQOLEC
e UFH (dev mepvd oo mAakouvra) =Nanwua) vorepnor 130%)
e 1° Tpipnvo: amoduyn epPpvonadeiac —“EAeyyog pe APTT
» LMWH: (8ev mepvd a6 mAakovvta) —~AN
XPHXIMOITOIH®OYN dvo d6oeic koOnpueptvd-
gAeyxo¢ anti-Xa 4-6 h petd ava 15 nueEPEC e aTOYO
1,0-1,2

e H yoprynon aomipivng dev mpoodepel



Mnyavikec mpooBetikec BaABLdec

Mntépa ‘EppBpuo

Opoupwon 4% 0% 33% AmoBoAn >25% >25% >25%
Odvarog 2% 4% 15% EpBpvomdbeir 6% 0% 0%

+ 22 0% 0% 2% Avopodic KNZ 1% 0% 0%

JTokeTog umo xovpapvikd 21%
gvloKpavIX alpoppayia

Oran Thromb Hemost 2004
Abildgaard Thromb Res 2009
Barbour Am]J Obst Gyb 2004




Woman with mechanical valve and LOW dose VKA
(warfarin <5 mg/day or phenprocoumon <3 mg/day or acenocoumarol <2 mg/day)
who contemplates pregnancy: Pre-pregnancy counselling - Continue VKA antagonist until pregnant

.

PREGNANT

1t Continue VKA, monitor INR
2nd/3rd
trim.
36
weeks
36 hrs before
planned
delivery

©ESC 2018



Woman with mechanical valve and HIGH dose VKA
(warfarin >5 mg/day or phenprocoumon >3 mg/day or acenocoumarol >2 mg/day)
who contemplates pregnancy: Pre-pregnancy counselling - Continue VKA antagonist until pregnant

v

PREGNANT
y 6-12 €39

. In-hospital change In-hospital change to

i continue ¥ gﬁ,e“;:;‘;t;;{b',”“ to iv. UFH aPTT =2x control)| OR LMWH 2-daily, close
(Ila)a monitoring (11a)*®
In-hospital change from
2nd/3rd Continue VKA, monitor INR LMWH/UFH to VKA (lla). Continue LMWH 2-daily
trim. at least 2-weekly (ll1a) When on target INR, monitor close monitoring (lIb)®
INR at least 2-weekly

36
weeks

36 hrs before
planned
delivery

©ESC 2018

Delivery

LMWH: - starting dose for LMWHis 1 mg/kg enoxaparin and 100 IU/kg for dalteparin, twice
daily in-hospital daily anti-Xa levels until target, then weekly (1); -target anti-

Xa levels: 1.0-1.2 U/ml (mitral and right sided valves) or 0.8—1.2 U/ml (aortic valves) 6 hours
post-dose (l); -pre-dose anti-Xa levels >0.6U/ml (lib).



Ertavevapén HETA TOV TOKETO

6-12 WPEC LETH TOV TOKETO Kl €HOTOV OEV UTTAPYEL
apoppayio-nmapivin xwpic bolus 1 LMWH oe¢
TPOPUANKTIKT) 000

Emtopevn nuepa koavovikn 000N LLE ETOVOYOPTTYN O
KOUHOXPIVIKWY, GUYYXOPTYNON YLX 5 NUEPES €w¢ otou INR
>2,0



/X/

KAPAIOAOTI'TKA TNMPOBAHMATA
[1OY AEN INMPOYTAPXOYN TH2
KYHZHZ AAAA EMOANIZONTAI
KATA THN KYH2H
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Alotatikn puokapdlonabela

2UY VA 10100 C 1 HET oTTO PHUoKaPAITION
2UYVA 1 OLdkpLom otd puokoapdlomaBela tne Aoyeiog
adUVaTN

H xiOnon xoxa avektn e kKivouvo emideivwong
QUOAEITTOUPYINC Op KOIA ™' 1aC KOl KAPOLXKTIC OVETTAPKELG

[Tapdyovreg kivouvou eivou KE <40% ko cupntwpdra
NYHA III/IV

H otywyr) t¢ KapSiloKT¢ avETAPKELNC TPETEL VX
TPOCAPLOOCTEL e JLOKOTTT)
AMEA/ARBs/ARNIs/MRAs/ivabradine .

B-avaotoAeic, Sloupntikd, vitpwdn/vdpaAadlivn
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MYOKAPAIOINAGEIA TH2 AOXEIA2
[d1omaBnc dtotaporym)

Euddvion Sveiertovpyioag ap kotioc (KE<45%, TAAAK
2,7CmM/M2) UE€ CUUMTTWUNTO KAPSIAKNG AVETAPKELNG

AVENUEVA VATPLOUPTTIKA TTEMTIOLX

TeAevtaioc unvoc KUNONC £WC Kl 5 HIVEC LETA.
Aldyvwon €€ atoKAEIGHOU RAATC TTPOUTTAPYOUCHC 1] AN
QUTIOG KOPOLOKT)C AVETTAPKELNG



———
~MYOKAPAIOMAGEIA THX AOXEIAZ

1/2500-4000 toketov¢ (HITA) vs y10

(Artny) Hapdyovreg kKivdvvou

Ymotpomr) ato 20% TwV YUVOUKWYV TTOU
BeAtiwoav to KE, xat oto 45% ovtwv :
mov dev PeAtiwOnkav (opucda pe :
Bovdtoug) -
'EAeyxoc votpomng edbedpeiag peta amd  ©
SUVALIKT) uTtEpTYOKAPSLOYpadic; :
XopnAo KE (<45%) pe amovoia

votpomn ¢ ebedpeioc GUUPBOUAT

atopuyr) vEXC KUTOT|G

HAwio> 30 £tn(55%)
[Toyvoapkia
[ToAUToko¢ (58%)
Moipn duAn
[ToAUSupun xUnon
Yreptaon(42%)

ToxoAutikn Oepoaeia pe
B-aywvioTég



XYMIITQOMATA

90
80
70
60
50
40
30
20

10

ITPOINQXH

l

KEAK>50%

4

51%

l

Eppévovoa
duoAeitovpyia

4

41%

l

Metapooyevon Oavarotl

4

4%

l
!

2%
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Aywyn KA
 Yéparadivn+vitpwdn :
* Alovpntika Toxetog
o B-omoxAsiotéc e Kavovikog eKTOG orv umtdpyel

CUHOSUVOULKT) eTTLBApUVON
e EmiokAnpidioc avaioOnoia

e Monitoring akopn Kot
emepPatikd

* AaktuAitida
o Avumnkrikd (av KE<35%)
e Awxtnpnon SO2>95%

e Ivétpoma (levosimentan) sos
Oyt B-Sieyépteg (SoBoutapivn,
adpevadivn, Somapivn)

e NI Ventilation

e Evdoaptikn avtAix

e bromocriptine (2.5 mg twice
daily for 2 weeks, followed by
2.5 mg per day for 6 weeks).
2UVOUAOHOG TtdvTa ple LMWH oe
nmpodUAaén




[ AHF during pregnancy J
Induction of lung maturation (>23 weeks + 5 days)
initiated without delaying patient transfer to tertiary center

v

[ Meeting of the Task force for AHF in pregnancy

goal: <15 minutes —Members: cardiologist, obstetrician, neonatoloqist,
anesthesiologist, cardiac surgeon, operating room coordinator

Y

( Status and prognosis of the foetus

)
v v

Foetus non-viable ) ( Foetus

)

v v

Delivery ) [

foetal status

Parents' wish; maternal and j

l :

v

:

Maximal advanced AHF therapy

C Pregnancy continued J

Supportive psychotherapy

J C Delivery )

i

'

Maximal advanced
AHF therapy

Monitoring mother/
foetus
Tailored HF therapy
Consider advanced
AHF therapy

©ESC 2018



2YNAP

YTEPANIOTI'PADPIA

®POMBOXH
21%

ATIO®PAKTIKH___—
ZCI)N O/ AIAXQPI2XMO
4340 > 16%
___ ®YZIOAOTIKA

AITEIA 29%

H oppuovikég aAlayEc pokaAdoUv aAlayeg oto otedaviaio Siktuo, o€ cuvbuaouO LE TNV
avénUevn SLATUNTLKY TAON KoL OE UTTOKELUEVN vopuwdn duomAaoia, SLaTopaxES
OUVOETIKOU LoToU podlaBetouv os otedaviaia emelcodla
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~“O=EA STEDANIAIA SYNAPOMA

Mo nAkic; 35 €11

2uvN0wg To 3° TPIUNVO 1] LETA TOV TOKETO.

[ToyVoopkeg YUVAUKEC LE TTAPAYOVTEC KIVOUVOU GUXVOTEPX
Ovnrotnta <10% (4o pn YKUES)

UV N 00VOY VW PLOT) CURTITWHATWV

Avtipetwmion opota (6x1 otativeg, AMEA)

PCI Bepoaneio exAoyng-kepkidikn TpooméAaon (o€
nonSTEMI cuvtnpnuixn aywyn av n acBeviic otabepr))-bare
metal stent >DES

AxtivoPoAia pe mpootaoio kotAldg kot pdyng(1/8oooo Ca)

O toketdg mpoTInoTEPO 2 EBJ0OpASES petd amd OXX pe
TpoTipnon o€ GpuoloAoyIKO



= ’
Tlpoumapyxovoa 2N

Ovyvvaikeg pe mpoumapyovoa 2N o€ avénpevo Kivouvo
(Bvnrotnta 0-23%)
EmutAoxéc epPpuov/veoyvou oto 30%

Avvartn n xunon epoocov KE edo ko amovaoia
UTTOAELTTOLEVNC LOYOULLIOG KoL 12 H1)VeC HeTd oo OXX pe

TPOCGAPHOYT] PAPUAKEVTIKNC AYWYNC



APPYOMIE2 KAl KYH2H

!

HdL
I i
AR AARAAAAAS 'H Hl
W ” “ {“Mh U} ‘11 }!"tl,’l}‘m” '{ MM[} w |!I|‘f’l|~1; i ? il



“APPYOMIES KAl KYHSH

AloOnpa TOAPWY —KOIVO CUUTITWL

e 50% extakteg kolAlakeg o Holter, avénon 25% HR oto 3° tpipnvo
KodonBeig
Kinon w¢ appuBpioroyiko vmoéotpwpa

* katexoAapwvoaupia, cvénon HR-CO, avdnon kapdiakwv dykwy,
ouUVALTONLOTIKO-0pLOVIKO Stress

Aidvidiol Oavarol pmopel va umokpuTTOUV ppuBpLice
[Tpoooxn o€ opyovikn kapdlomaBelx

2¢ yuvaikeg ov Aapfdvouv 11on avtappubpikd cuyva Adyw
aAAQYTIG OYKOU KATAVOUTG Kot KXTAUBOALGHOU GOopUAK®wY
OUTOTEAEGHATIKOTI T HELWVETAL

AmokAgiop0¢ eEKAVTIKWY Tapayovtwy (Bupeoeidomabeio-
AOLUWEELT-CUOPPAYIX-TIAEKTPOAUTIKEG SIXTAPOYED)



Oepareia
o Ddappoka

o Oderog-Znuix
o AvtiappuOpika kAdon C
« NAI: Adevoaivn, g—owactoka , Otyo&ivn, coTaAOAN, PeparmopliAn,

TTPOKOUVOLION, AtldoKaivn, KIvISivn

e HAextpikn Kapdioovaraén
o AodaAng pe moapokoAovBnon epBplov
o Y€ MPOYXWPNUEVT EYKUHOGUVI TOaVE avayKT) SLLowAVWon S Adyw
KIvdUvoU elopodnong kot op TAdylo 0¢om yia koaAutepn pAePixn
emiotpodn
o Y€ KOATIKT] LOPHoPUYT N €VOELEN TWV AVTITNKTIKWY OTIWE GTOV YEVIKO
TANBuopo (edbdoov dev utdpyouv Tapdyovteg KIvdUvou
CHA2DS2VASC score <2 8gv umtdpyel AOYog Yop1iynomng Xxpoviwg
TAPA [LOVO GTNV avaTodn)



Consult cardiologist

Consultation with multidisciplinary team including arrhythmologists at specialized centre X

Mode and location of delivery as advised by obstetricians X

Caesarean delivery recommended

Monitor cardiac rhythm (telemetry, external rhythm monitor) (x)
Intravenous line X

Arterial line

Prepare for intravenous administration of adenosine X

Prepare for intravenous administration of a beta-blocker X

Prepare for intravenous administration of selected antiarrhythmic drugs

External cardioverter defibrillator at site X

Delivery at thoracic operating theatre

Prepare for transfer to cardiac intensive care unit post-partum if needed

©ESC 2018



» ANANHWH

e Avo (wec!!

e O¢on 15-30° ap Oon avovndng

o Kapdiakeg paAdéeic o vPnAotepn Ogon

e AutokoAAnta patch yux ti¢ amvidwoelg

e MikpOtepol evOOTpayELKOl CwANVEC 0,5-1 No

e Ca avumnapyel mBbovotnta dnAntnpiconc oo Mg

e Emelyouoo UGTEPEKTOUN-KOUOXPIKT
e 5MinN PETA arrest
» <20 ePfSopadec Oyl
e 20-23 eOoMAdEC UNTEPQL
o >24 eBSopadeg pnrepa moudi / .
3




Yreptoon

Adopovv oxedov to 5-10% Twv KUNjoewv

[TpoPANpa avénuevng voonpotntag kot Ovnrotntog
untepag ko epPfpuov (petwpevn avamruén, tpdwpn
yévvnon, 6&varoc)



P
YINEPTA2H KAl KYH2H

XPONIA YTTEPTAZH (1-5%)
o [Ipoimapyel kinong 1 epdavifeton <20m efSopada
o [Tapapével ouvrBwe kot 6 eBIOASEC LETA TOKETO, oV Kol
dpecA yLor ALYEG UEPES LETA TOV TOKETO UTOPEL VO UTTOXWPTOEL
o 'Hmia ywpic BA&PBec opycvwv atdywv dev xpetdletou Ospaein
edpOooOV <150/100

e Mmopel va GUVUTTEPYEL NTTLX TIPWTEVOUPILX, EVW OE TTEPITTWOT)
VATTTUENG TTPWTEVOUPING HETE TNV 20" eBdopdda ovopaletol
XPOVIX e cUVUTTAPEN UTTEPTAOTC KUNOEWC

e Eviote TO MPWTO TPIUNVO pic )T TTPOUTTAPYOUCK UTTEPTAOT) VAL
dloAdBel Adyw g o twong tng All

e Auvénuévog kivouvog epdavionc mposkAopdiog 10-20%



“YMEPTAZH KAI KYHSH

YITEPTAYH KYHXHZX (6-7%)

e Metd Vv 20" eBdopada Ywpic coPapt) mpwTevoupia N
onueia TpoekAoppiog

e [Ipoowpivi didyvwon vmoywpel Hetd oo 6 efSoOUASEC
LLETAX TNV KUN oM

o Avénuevog xivduvog mposkAappiog (15-40%) youto
TTAVTA EAEYYOC

e Oeparmeia NTLOC UTEPTAONC HELWVEL TNV TLOXvVOTNTA
edAvionc coPapng UmEPTAONC



YREPTAZH KAI K

Kotd tnv eykupoouvn petpnon All 2 popec/efdopada

Metpnon

Hyot korotkoff V (e€adpdvion)

Ko ot duo axpa

210 voc kapdLds otnpLl{OpEVO TO XEPL

AgpoBaraog katdAANAog

Hpepn-&exovpaotn

Oyt xade toau-toryopo mpv

YSpapyupikd -evoaAdakTikd nAeKTpoviKd fpoyiova mioTomonpéva yloti eviote
vroektipovv All

Metpnoelq oto omitt

Holter AIT a16miota

'Hmia 140-160/90-110, coPBapr) >160/110

Métpnon mpwrtevoupiog pe dipstick kot albumin : creatinine ratio (ACR) av
>30 mg/mmol pétpnon olpwv 24wpov

Metpr) 0‘1’% pProxnuikwy detktwy opydvwy Gtox)wv, TAPOyOVTWY KIvdUvou (Nratikd,

OUPLKO O

U, vedpIKN] AEITOUPYLX, YEV AUPATOG

Yrepnyoypadnpo kapdidg-vmepnyoypadpnpo vebpwv



\ /

—Oeparela

Tuvaikeg pe Tpoumdpyxovoa UEPTHOT) Kot GUCIOAOYIKE Opyova
oTOXOUG ouy VA Oev Ypetdlovtal aywyn Adyw pelwong tng All oe
duoloroyika emimedx

2€ NI TPOUTIApYOUSaL UTTEPTAOT) <150/95 Xwpis PAdPeg opydvwy
oTOXwV deV ypeLdletan Oepaein
2g UTEPTLOT) KUNonG 1) o€ Urapdn PAXB@VY 0pydvwy oTOXwY
evapén aywyng emi All >140/90
Aywyn pe pebuivromna, AapmeTaAoAn, videdimivi KOpLa,
SoupnTiKd Oxt AGyw Trg TEPIMTWOTG TNG peiwong oykou
T[)\O(GL[O(IOC oTnv mpoekAopia.
€PLOPLOPOC ANYPNC AAXTOC, o€ TayUoapKeS amobUYT| HEYAAN
ugnon B (>7Kg)
Xopnyncn] okevaopdtwv Ca (1.5-2 g/day, orally) og yaunAn
TPOSANYN

Aspirin 8omg to fpddu ard tny 12" efSoUASA GE LOTOPIKO
TPWIUNG TpoekAxpiag 1 cvé€npévou Kivduvou mpoekAoppiog

[TapokoAoVOnomn avartuéng KunpHotog



Drug

Class

Initial dose

Drug doses for oral treatment of hypertension in pregnancy

Usual effective
dose range

Maximum total
daily dose

/

Methyldopa

Labetalol

Nifedipine extended
release®

Hydralazine

NOTE: Due to reflex
tachycardia,
monotherapy with
oral hydralazine is
not recommended;
hydralazine may be
combined with
methyldopa or
labetalol if needed as
add-on therapy

Centrally acting
alpha-agonist

Combined alpha-
and beta-blocker

Calcium channel
blocker

Peripheral
vasodilator

250 mg two to three
times daily, increase
every two days as
needed®

100 mg two times
daily, increase by
100 mg twice daily
every two to three
days as needed

30 to 60 mg once
daily as an extended
release tablet,
increase at 7 to 14
day intervals

Begin with 10 mg
four times per day,
increase by 10 to 25
mg/dose every 2 to
5 days

250 to 1000 mg in
two to three divided
doses

200 to 800 mqg in
two divided doses

30 to 90 mg once
daily

50 to 100 mg in two
to four divided doses

3000 mg

2400 mqg

120 mg

200 mg":‘“

* The full hypotensive effect of an initial dose or adjustment of methylodopa may not occur until after 2 to 3 days of
continuous use.

+ Use of immediate release nifedipine (oral or sublingual) is not recommended because it may cause significant rapid
decreases in blood pressure.

M Chronic hydralazine doses above 100 mg daily are associated with an increased risk for developing lupus
erythematosus, particularly in women and slow acetylators; ascertainment of acetylator status is recommended before
increasing dose above 100 mg per day in many countries.
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>oPBapn umeptaon

>160/110 ITovta Oepameia

Elcoywyr) 0To vVOoGOKOWELO otV >170/110

Oepoameia e evOOPAEPLoL AAUTETAAOAT, UOpaAXLIVI) Kol
videdmivn, pebuAvtona

EvéodAePia Oepameia av umeptaoikny eykedaromddela,
aupoppayic, OITO, mpoekAapioa

2e OITO evdodAePro vitpwdn

Apeon peiwon 25% e 6ToOx0 <160/100 TIC EMOUEVEC WPEC
ATOTOUN HELWOT) TOPEL VO TIPOKAAETEL TTPOPBAT | LOTA

QULXTWOTNC TOU eUPpUoU , eVw eviote oe mpoekAappio Adyw
Lelwonc evOoayyelokoU OYKou pUmopel va cup el umdtoon
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- Aboelc evOobAEBLWV DOPUAKWVY

Hydralazine, 5 to 10 mg IV over 2 minutes. If systolic BP = 160 mm Hg or
diastolic BP = 110 mm Hg after 20 minutes, administer an additional 10
mgq IV. If above threshold BP after an additional 20 minutes, switch to IV
labetalol.#" May use constant IV infusion at rate of 0.5 to 10 mg per hour.#?

Labetalol, 20 mg IV initial dose. If the initial dose is not effective, double
to 40 mg and then again to 80 mg at 10-minute intervals until target BP
is reached. If systolic BP = 160 mm Hg or diastolic BP = 110 mm Hg after
the 80-mg dose, switch to IV hydralazine.*3#* The maximal dosage of IV
labetalol is 220 to 300 mg in 24 hours.AA3

Nifedipine, 10 mg oral initial dose. If systolic BP = 160 mm Hg or diastolic
BP > 110 mm Hg after 30 minutes, administer an additional 20 mg
orally. If above threshold BP 30 minutes after second dose, administer
additional 20 mg. May then administer 10 to 20 mg every 4 to 6 hours.*'



“MNposkhaudia

Eite emi xpoviag vméptaong e ovénon AlT kou epdavion
WTELVOUPIAG EITE WG TPWTOEUGAVICOHEVT) UTEPTOT) HETA TIG 20
g OOHAOEC LE TUVOOA EVPTIHOTH TTIPWTEVOUPING >300mMg/24wWPO0 N
ACR >_30 mg/mmol

To oldnpa dev eivau €1d1k0 kKaBwC epdavileTal o€ APKETEC KUT|OELC

2uvifwg o€ TPWTOTOKOUG, 08 XA, TOAVSUEG KUT|OEL,
T VUOUPKEG, TTPOTYOULLEVO ATOUIKO 1] OLKOYEVELXKO LOTOPIKO,
nNAKia >40

[ToAvopyavikr) VOOOC ayvVwoTOU AUTIOAOYIXC

Oepameia ueptaong Sev avtipetwnilet to tafopuololoyiko
atio, amAd Bepotevel TNV EMUTAOKT) TOU

H Bepameia apyilel omd o uméptaom, v o€ coapr) UTEPTAOT
xpetaleton voonAeio pe ev8odAEfiLa StxAvpara kot Bgikod Mg (Ot
owtay—CA)

O toketog eivau ouyva n Avon tov pofAnpatog, epocov to
emTpemeL N nAwia tov Kupatog(37 efSopddeg) ko evwpitepa oe
SLOTAPOYES AUPOTTAOTC KO SLUTAPOYES OPAOTC.



~ @eparneio UTEPTAONC Kot BNAQOHOG

Table 4. Matemnal Antihypertensive Medications Usually
Compatible With Breasifeeding

Splironodacions
Timolol
Verapamil

Datz ane from Rederenca 104, Dlorstics (furosamide, gdrochionoiazide,

and spironolacbone) may reducs milk preducBon. Metoprolel B classiled as
compatible with breastiesding, alfhowgh i 1= concentratad In homsan milk

Acabuiniod and atenolol should nod be usad In nursing mobhers.
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YIEPTOON META TOV TOKETO

2uyvn v 11 efdopdda

H peBuAdoma va amodetyetaun Adyw Kivouvou
EMIAOYELNC KATAOANNC

OnAaopoc dev awéavel Al

OAa ta dépoka ekkpivovTo 6TO YA GE HLIKPT)
OUYKEVIPWOT

O1yvvaikeg Tov epPAvIcoV UTTEPTAOT KUNONC
ouyvotepa epdavi(ouv o€ vex KUTOT) KXL £XOUV
oUENEVO KIVOUVo Yix xpovix vreptoon, AEE ko 2N









Abciximab

Monoclonal antibody

with antiplatelet effects

Unknown

Unknown

Inadequate human studies

e use only if potential benefit outweighs potential risk

Animal data:

® no animal reproduction studies

ACE inhibitors® ACE inhibitor Yes Yes? (maximum of 1.6%) | Contraindicated
e renal or tubular dysplasia, oligohydramnios, growth retardation, ossification dis-
orders of skull, lung hypoplasia, contractures, large joints, anaemia, intrauterine
foetal death
Acenocoumarol Vitamin K antagonist Yes Yes (no adverse effects Embryopathy (mainly first trimester), bleeding (see discussion in section 5)
reported)
Acetylsalicylic acid Antiplatelet drug Yes Well tolerated No teratogenic effects
(low dose) e there is insufficient clinical experience regarding the use of doses between
100—500 mg/day
Adenosine® Antiarrhythmic No No No foetal adverse effects reported (limited human data)
Alirocumab Lipid-lowering drug Yes Unknown No human data: not recommended
(monoclonal antibody)
Animal data:
® no adverse effects on foetal growth or development in rats and monkeys
e maternal toxicity in rats
e weaker secondary response to antigen challenge in the offspring of monkeys
Aliskiren Renin inhibitor Unknown Yes (secreted in rat milk) [ No use in first trimester; contraindicated in second and third trimesters

e see other RAAS blockers

Animal data:
® no evidence of embryofoetal toxicity or teratogenicity at doses <600 mg/kg/day
in rats or 100 mg/kg/day in rabbits
e fertility, pre-natal development, and post-natal development were unaffected in
rats at doses <250 mg/kg/day. The doses in rats and rabbits provided systemic
exposures of 1-4x and 5x MRHD
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Ambrisentan Endothelin receptor Unknown Unknown (contraindi- Contraindicated
antagonist cated during ® no human data
breastfeeding)
Animal data:

e teratogenic in rats (> 15 mg/kg/day) and rabbits (= 7 mg/kg/day). In both species,
abnormalities of lower jaw, hard/ soft palate, heart and vascular malformation,
thymus and thyroid abnormalities, ossification of the basisphenoid bone, dis-
placement of the umbilical artery

Amiloride Diuretic (potassium- Yes Yes (secreted in rat milk) | Inadequate human data
sparin
paring) Animal data:

® no harm to foetus in teratogenicity studies in rabbits (20 RHD) and mice (25x
RHD)

® no impaired fertility in rats (20x RHD)

® decreased rat pup growth and survival (5x or higher RHD)

Amiodarone Antiarrhythmic Yes Yes Thyroid insufficiency (9%), hyperthyroidism, goitre, bradycardia, growth retardation,
(Class Ill) premature birth
ARB (sartans) ARB Unknown Unknown Contraindicated

e renal/tubular dysplasia, oligohydramnios, growth retardation, ossification disor-
ders of skull, lung hypoplasia, contractures, large joints, anaemia, intrauterine
foetal death

Penicillin, ampicillin, | Antibiotics Yes Yes No foetal adverse effects reported

amoxicillin, erythro-

mycin, mezlocillin,

cephalosporins

Vancomycin, imipe- | Antibiotics Unknown Unknown Limited data

nem, rifampicin,

teicoplanin

Aminoglycosides, qui- | Antibiotics Unknown Unknown Foetal risk: use only when benefit outweighs risk

nolones tetracyclines

Apixaban

Anticoagulant

Transplacental passage
in ex vivo studies of pla-
cental transfer

Extensive secretion into
rat milk with the parent
drug as the major

component

No human data: not recommended

Animal data:
e no direct/indirect reproductive toxicity in animal studies
e no foetal malformation in rodents

e increased maternal bleeding incidence in rodents




Atenolol® Beta-blocker (Class Il) Yes Yes Hypospadias (first trimester), birth defects, low birth weight, bradycardia and hypo-
glycaemia in foetus (second and third trimesters)
Beraprost Prostacyclin analogue Unknown Unknown No human data
Animal data:
e no lethal or teratogenic effects in rats (<2.0 mg/kg/day) or rabbits (<1 mg/kg/
day)
Bendroflumethiazide | Diuretic (thiazide) Yes Yes Inadequate human data
Bisoprolol Beta-blocker (Class II) Yes Yes Foetal bradycardia and hypoglycaemia
Bosentan Endothelin receptor Unknown Unknown Contraindicated
antagonist e no human data
Animal data:
e teratogenic in rats (> 60 mg/kg/day; 2 x MRHD), malformations of the head,
mouth, face, and large blood vessels; increased stillbirths and pup mortality (60/
300 mg/kg/day; 2 and 10 MRHD)
e no birth defects in rabbits (<1500 mg/kg/day)
Bumetanide Diuretic (loop) Unknown Unknown Inadequate human data
Animal data:
e in rodents, no teratogenicity with oral application
e no teratogenic effects with i.v. application (rats/mice: 140 x MRHD)
e moderate growth retardation and increased incidence of delayed ossification of
sternebrae in rats (at 3400x oral MRHD; not seen at 1000 oral MRHD)
Cangrelor Antiplatelet drug Unknown Unknown No human data
e Animal data:
e no malformations in rat or rabbit, no teratogenicity
e foetal growth retardation in rats (at 5x less than the MRHD)
e increased incidence of abortion and intrauterine losses, and foetal growth retar-
dation in rabbits (12 MRHD)
Carvedilol Ahnno/Peta-blocker Yes (data from rats; no | Yes No adequate human data

human data available)

e (datain rats,
increased, no human
data)

e (increased mortality
at 1 week post-par-
tum in neonates from

rats

e bradycardia and hypoglycaemia in foetus

e use only if potential benefit outweighs potential risk

Animal data:
e increased post-implantation loss, decrease in foetal body weight, and delayed
skeletal development in rats (50x MRHD). No developmental toxicity in rats at
10x MRHD




e treated with >10x
MRHD last trimester
through

e day 22 of lactation)

@ increased post-implantation loss in rabbits (25x MRHD). No developmental
toxicity in rabbits at 5x MRHD

Clopidogrel Antiplatelet drug Unknown Yes (secreted in rat milk) [ No adequate human data
Animal data:
® no impaired fertility or foetotoxicity in rats (65x MRHD) and rabbits (78x
MRHD)
Colestipol, Lipid-lowering drugs Unknown Yes (lowering fat-soluble | May impair absorption of fat-soluble vitamins, e.g. vitamin K — cerebral bleeding
cholestyramine vitamins) (neonatal)
Dabigatran Anticoagulant Transplacental passage | Unknown No human data
in ex vivo studies of pla- ® use not recommend during pregnancy unless clearly necessary
cental transfer
Animal data:
e female fertility: decrease in implantations/increase in pre-implantation loss
(plasma exposure five-fold higher compared with patients)
® decrease in foetal body weight and embryofoetal viability in rodents (plasma
exposure 5- to 10-fold higher compared with patients)
@ increased maternal bleeding (vaginal/uterine) in rodents
Danaparoid Anticoagulant No No Limited human data
Animal data:
® no impaired fertility or foetotoxicity in rats (8.7x RHD) and rabbits (6 x RHD)
Digoxin® Cardiac glycoside Yes Yes? Serum levels unreliable, safe
Dihydralazine Vasodilator Unknown Yes Maternal side effects: reflex tachycardia, headache, tachyphylaxis
@ lupus-like symptoms (maternal/ foetal)
Diltiazem Calcium channel No Yes® ® possible teratogenic effects

blocker (Class IV)

® use only when benefit outweighs risk

Animal data:
® embryo and foetal lethality in mice, rats, and rabbits (4—6x RHD), and abnor-
malities of the skeleton, heart, retina, and tongue
® mice, rats, or rabbits: reductions in early individual pup weights and pup survival,

prolonged delivery, and increased incidence of stillbirths
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Disopyramide Antiarrhythmic Yes Yes? Uterine contractions
(Class I1A) e use only when benefit outweighs risk
Animal data:
® no teratogenicity
e decreased implantation sites, decreased pup growth and survival (20xx RHD)
Dronedarone Antiarrhythmic Yes (data from animals; | Yes (data from animals; Not recommended: limited human data
(Class Ill) no human data no human data available)
) Animal data:
available)
® reproductive toxicity (post-implantation losses, reduced foetal and placental
weights, and external, visceral and skeletal malformations)
Edoxaban Anticoagulant Unknown Animal studies show Contraindicated:
excretion in breast milk; ® human data: Hokusai-VTE study: 10 cases with exposure in first trimester, for
contraindicated in up to 6 weeks. Results: six live births (four full term and two pre-term), one first
breastfeeding trimester spontaneous abortion, and three elective terminations
Animal data:
e reproductive toxicity (gallbladder variations, increased post-implantation losses
(49-65x MRHD)
e vaginal haemorrhage at higher doses in rats/rabbits
Enoximone Phosphodiesterase Unknown Unknown Inadequate human studies
inhibitor e use only if necessary
Eplerenone Aldosterone antagonist Unknown Yes (data from animals; Inadequate human data
no human data available) e should be used during pregnancy only if clearly needed
Animal data:
@ no teratogenic effects in rats or rabbits (exposures up to 32 and 31 times the
human AUC, respectively);
® decreased body weight in maternal rabbits
® increased rabbit foetal resorptions and post-implantation loss at the highest
administered dose
Epoprostenol Prostacyclin analogue Unknown Unknown Inadequate human data
Animal data:
e no impaired fertility or foetal harm in rats (2.5x RHD) and rabbits (4.8 x RHD)
Evolocumab Lipid-lowering drug Yes (data in monkeys; Unknown Inadequate human data

(monoclonal antibody)

no human data

available)

® not recommended

Animal data:
e no adverse effects on foetal growth or development in monkeys

® reduced T cell-dependent antibody response in monkeys immunized with KLH
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Ezetemibe

Lipid-lowering drug

Yes (data in rats and
rabbits; no human data

Unknown (increased

plasma concentration in

Inadequate human data
® use only when benefit outweighs risk

available) nursing rat pups) Ariralldata

e no evidence of embryolethal effects in rats and rabbits

® increased incidence of common foetal skeletal findings in rats (at ~10x the
human exposure at 10 mg/day)

e increased incidence of extra thoracic ribs in rabbits (at 150 the human expo-
sure at 10 mg/day)

e combination with statins in rats and rabbits during organogenesis results in
higher ezetimibe and statin exposure

Fenofibrate Lipid-lowering drug Yes Yes Inadequate human data
® use only when benefit outweighs risk
Animal data:

® embryocidal and teratogenic in rats (7—10x MRHD) and embryocidal in rabbits
(9x MRHD)

e in rats (9x MRHD before and throughout gestation): delayed delivery, increased
post-implantation loss, decreased litter size, decreased birth weight, 40% survival
of pups at birth, 4% survival of pups as neonates, 0% survival of pups to weaning,
increase in spina bifida

e increase in foetal gross, visceral, and skeletal findings in rats (10x MRHD on day
6-15 of gestation)

e delayed delivery, 40% decrease in live births, 75% decrease in neonatal survival,
decreased pup weight in rats (7x MRHD from day 15 of gestation through
weaning)

e abortions in 10-25% of dams (9-18x MRHD), death in 7% of foetuses (18x
MRHD).

Flecainide Antiarrhythmic Yes Yes® Inadequate human data
(Class IC)

Animal data:

e teratogenic effects (e.g. club paws, sternebral and vertebral abnormalities, pale
hearts with contracted ventricular septa) and an embryotoxic effect (e.g.
increased resorptions) in one breed of rabbit (New Zealand White) but not in
another (Dutch Belted) (4x MRHD)

® no teratogenic effects in rats or mice (at 50 and 80 mg/kg/day, respectively), but

delayed sternebral and vertebral ossification at high dose in rats




Fondaparinux Anticoagulant Yes (maximum of 10%) | Yes (excreted in rat milk) | Inadequate human data
e use only when benefit outweighs risk
Animal data:

e studies in rats/rabbits: subcutaneous doses up to 10 mg/kg/day in rats (about
32x RHD based on body surface area) and at subcutaneous doses up to 10 mg/
kg/day in rabbits (about 65x RHD based on body surface area) revealed no evi-
dence of impaired fertility or harm to the foetus

e should not be prescribed to pregnant women unless clearly necessary (see also
discussion in section 11)

Furosemide Diuretic (loop) Yes Well tolerated; milk pro- | Oligohydramnios
duction can be reduced e inadequate human data
® use only when benefit outweighs risk
e monitoring of foetal growth is recommended
Animal data:
e unexplained maternal deaths and abortions in rabbits (2, 4, and 8 x MRHD)
e increased incidence and severity of hydronephrosis in mice and rabbits
Gemfibrozil Lipid-lowering drug Yes Unknown Inadequate human data
Animal data:

e rats: increase in stillborns, slight reduction in pup weight, increased skeletal varia-
tions, and, rarely, anophthalmia (0.6 and 2x RHD)

e rabbits: decreased litter size (1 and 3 x RHD) and increased incidence of parietal
bone variations (3 RHD)

Glyceryl trinitrate Nitrate Unknown Unknown Bradycardia, tocolytic
Animal data:
e rats and rabbits (with nitroglycerin ointment): no teratogenic effects
Heparin (low molec- | Anticoagulant No No ® Long-term use: less osteoporosis and thrombocytopenia than UFH, increased
ular weight) risk of maternal bleeding (see discussion in section 3 for use during pregnancy)

e Human data: retrospective cohort study with 693 live births: no increased risk

of major developmental abnormalities
Animal data:
® rats/rabbits: no evidence of teratogenic effects or foetotoxicity
Heparin Anticoagulant No No Long-term use: less osteoporosis and thrombocytopenia than UFH, increased risk

(unfractionated)

of maternal bleeding (see further discussion in section 3 for use during pregnancy)
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Hydralazine Vasodilator Yes Yes (1%)° e maternal side effects: lupus-like symptoms, foetal tachyarrhythmia
e see also section 10 on hypertensive disorders
Animal data:
e teratogenic in mice (20-30x MRHD) and rabbits (10-15x MRHD): cleft palate,
malformations of facial and cranial bones
® no teratogenicity in rats
Hydrochlorothiazide | Diuretic (thiazide) Yes Yes; milk production can | Oligohydramnios
be reduced e impaired foetal—placental perfusion, foetal and neonatal effects like icterus, dis-
turbance of electrolyte balance, and thrombocytopenia
lloprost Prostacyclin analogue Unknown Unknown Inadequate human data
e use only when benefit outweighs risk
Animal data:- rats: shortened digits of the thoracic extremity in foetuses and pups at
a dosage of 0.01 mg/kg/day in Han-Wistar rats (these alterations are considered to
be haemodynamic alterations in the fetoplacental unit and not teratogenic)
No such digital anomalies or other gross structural abnormalities in Sprague-
Dawley rats or monkeys In Sprague-Dawley rats, iloprost clathrate (13% iloprost)
significantly increased the number of non-viable foetuses at a maternally toxic oral
dosage of 250 mg/kg/day, and in Han-Wistar rats it was found to be embryolethal in
15 of 44 litters at an i.v. dosage of 1 mg/kg/day
Indapamide Diuretic (thiazide) Yes Unknown Inadequate human data
® use only when benefit outweighs risk
Animal data:
® no evidence of impaired fertility or foetal harm in rats, mice, or rabbits (6.25x
RHD), and unaffected post-natal development in rats and mice
Isosorbide dinitrate Nitrate Unknown Unknown Bradycardia
Animal data:
e dose-related increase in embryotoxicity (excess mummified pups) in rabbits at
70 mg/kg (12x MRHD)
Isradipine Calcium channel Yes Unknown Inadequate human data

blocker

e potential synergism with magnesium sulfate may induce hypotension

Animal data:
® in rats and rabbits, significant reduction in maternal weight gain; no teratogenic-
ity (up to 150x MRHD)




Ivabradine le-channel blocker Yes (transferred to pla- | Yes (animal studies show | Inadequate human data
centa in rats) excretion in breast milk; e contraindicated
contraindicated in .
breastfeeding) Animal data:

e exposure close to therapeutic doses showed a higher incidence of foetal cardiac
defects in the rat and a small number of foetuses with ectrodactyly in the rabbit
drug of choice for hypertension

e intrauterine growth retardation (second and third trimesters), neonatal brady-
cardia and hypotension (used near term), hypoglycaemia

Labetalol o/ B-blocker Yes Yes® Animal data:
e rats and rabbits (4x or 6 x MRHD): no foetal malformations
Levosimendan Calcium sensitizer Unknown Yes (animal studies show | Inadequate human data
excretion in breast milk) ]
Animal data:

e generalized reduction in the degree of ossification in rat and rabbit foetuses,
with anomalous development of the supraoccipital bone in the rabbit

e administration before and during early pregnancy decreased the number of cor-
pora lutea, implantations, and pups per litter, and increased the number of early
resorptions and post-implantation losses in the female rat (effects were seen at
clinical exposure levels)

Lidocaine Antiarrhythmic Yes YesP Foetal bradycardia, acidosis, central nervous system toxicity
(Class IB) ]
Animal data:
e reproduction studies in rats (6 x RHD): no evidence of harm to the foetus
Macitentan Endothelin receptor Unknown Yes (animal studies show | Contraindicated
antagonist excretion in breast milk) ® no human data
Animal data:

e teratogenic in rabbits and rats at all doses tested, cardiovascular and mandibular
arch fusion abnormalities

e reduced pup survival and impairment of reproductive capability of offspring (6x
RHD during late pregnancy/lactation)

Methyldopa Central alpha-agonist Yes YesP Mild necnatal hypotension

e no teratogenic effects in recently published prospective observational cohort

study (first trimester exposure, n = 261), but higher risk of pre-term birth®®®

Animal data
e mice (16.6x MRHD), rats (1.7x MRHD), and rabbits (3.3x MRHD): no evi-
dence of foetal harm
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Metolazone Diuretic (thiazide) Yes Yes Inadequate human data
e use only if clearly needed
Animal data:

e treatment of male rats prior to mating with untreated females: birth weight of
offspring was decreased and the pregnancy rate was reduced in dams mated
with males from the 10 and 50 mg/kg groups

Metoprolol Beta-blocker (Class II) Yes Yes® Bradycardia and hypoglycaemia in foetus
Animal data:
® rats: no evidence of teratogenicity
Mexiletine Antiarrhythmic Yes Yes? Inadequate human data
(Class 1B) e foetal bradycardia
@ use only when benefit outweighs risk
Animal data:
® rats, mice, and rabbits (4x MRHD): no evidence of teratogenicity or impaired
fertility, but increase in foetal resorption
Milrinone Phosphodiesterase Unknown Unknown Inadequate human data
inhibitor
Animal data
® in rats/rabbits, no teratogenicity after oral or i.v. application
Nadolol Beta-blocker (Class I) Unknown Yes Foetal bradycardia and hypoglycaemia
Animal data:

e evidence of embryo- and foetotoxicity was found in rabbits, but not in rats or
hamsters, at doses 5-10x MRHD; no teratogenic potential was observed in any
of these species

Nesiritide Recombinant B-type Unknown Unknown Inadequate human data

natriuretic peptide

e use only when benefit outweighs risk

Animal data:




e rabbits (70x RHD): no adverse effects on live births or foetal development

Nifedipine

Calcium channel

blocker

Yes

Yes® (maximum of 1.8%)

Tocolytic; sublingual application and potential synergism with magnesium sulfate
may induce hypotension (mother) and foetal hypoxia

e clinical studies: first trimester: (n = 34 and n = 76): no teratogenic effects*****
e however, increased perinatal asphyxia, caesarean delivery, prematurity, and

intrauterine growth retardation

Animal data:
® rodents, rabbits, and monkeys: embryotoxic, placentotoxic, teratogenic, and foe-
totoxic effects: stunted foetuses (rats, mice, and rabbits), digital anomalies (rats
and rabbits), rib deformities (mice), cleft palate (mice), small placentas and
underdeveloped chorionic villi (monkeys), embryonic and foetal deaths (rats,
mice, and rabbits), prolonged pregnancy (rats; not evaluated in other species),
and decreased neonatal survival (rats; not evaluated in other species)

Nitroprusside

Vasodilator

Yes (animal studies in
ewes, crosses the pla-

cental barrier)

Unknown

Inadequate human data
e use only if needed

Animal data:

® no adequate, well-controlled studies

e foetal cyanide levels were shown to be dose-related to maternal levels of
nitroprusside

® in pregnant ewes, metabolic transformation led to fatal levels of cyanide in the
foetuses; infusion of 25 pg/kg/min for 1 h in pregnant ewes resulted in the death
of all foetuses, infusion with 1 pg/kg/min for 1 h delivered normal lambs

e effects of administering sodium thiosulfate in pregnancy, either alone or in com-

bination with sodium nitroprusside, are unknown

Phenprocoumon Vitamin K antagonist Yes Yes (maximum of 10%), Coumarin embryopathy, bleeding (see discussions in sections 3 and 5)
well tolerated as inactive
metabolite

Prasugrel Antiplatelet drug Unknown Yes (studies in rats have | Inadequate human data

shown excretion in breast
milk)

Animal data:
® no malformations in rats and rabbits
e at very high dose (>240:x RHD), effects on maternal body weight and/or food
consumption, and a slight decrease in offspring body weight (relative to con-
trols), was documented
e in pre- and post-natal rat studies (240x RHD), maternal treatment had no effect

on the behavioural or reproductive development of the offspring




Procainamide Antiarrhythmic Yes Yes @ Unknown (limited experience)
(Class I1A) e No animal data
Propafenone Antiarrhythmic Yes Unknown Unknown (limited experience)
(Class IC)
Animal data:
e rabbits (3x MRHD) and rats (6 x MRHD): embryotoxic (decreased survival)
e rats (1x MRHD): increases in maternal deaths, and reductions in neonatal sur-
vival, body weight gain, and physiological development at 4 x MRHD
Propranolol Beta-blocker (Class II) Yes Yes® Bradycardia and hypoglycaemia in foetus
Animal data:
e rats (1> MRHD): embryotoxicity (reduced litter size, increased resorption
rates) and toxicity (deaths)
e rabbits (5x MRHD): no embryo or neonatal toxicity
Quinidine Antiarrhythmic Yes Yes® Thrombocytopenia, premature birth, eighth nerve toxicity
(Class IA)
Ranolazine Irga-channel blocker Unknown Unknown Inadequate human data
Animal data:
@ signs of embryonal and maternal toxicity at doses <400 mg/kg/day (2—2.7 x
MRHD) in rats and 150 mg/kg/day (1.5-2x MRHD) in rabbits, misshapen ster-
nebrae and reduced ossification in offspring; these doses in rats and rabbits
were associated with an increased maternal mortality rate
Riociguat Guanylate cyclase Unknown Yes (present in rat milk) | Contraindicated
stimulator ]
Animal data:
® rats: teratogenic and embryotoxic, increased rate of cardiac ventricular septal
defect at 8 x MRHD, increased post-implantation loss at 2xx MRHD;
e rabbits: increased abortions (4xx MRHD) and foetal toxicity (13x MRHD)
Rivaroxaban Anticoagulant Yes Yes (data from animals Inadequate human data

indicate secretion in milk)

® contraindicated

Animal data:
® in rats: embryofoetal toxicity (post-implantation loss, retarded/progressed ossifi-
cation, and hepatic multiple light-coloured spots), increased incidence of com-
mon malformations, and placental changes observed at clinically relevant

concentrations; maternal haemorrhagic complications
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e in rabbits: increased incidence of post-implantation pregnancy loss, decreased
number of live foetuses, and decreased foetal body weight (doses: 4> human
exposure of unbound drug)

e in pre-/post-natal rat studies, reduced viability of the offspring at doses toxic to
the dams was documented

e intrinsic risk of bleeding

Sacubitril/valsartan Angiotensin receptor Unknown Yes (excreted in the milk | Contraindicated
neprilysin inhibitor of lactating rats) e can cause foetal harm
e sacubitril: inadequate human data
Animal data:
® rabbits: decreased foetal body weight and skeletal malformations (5.7x MRHD)
e rats: no embryofoetal toxicity or teratogenicity at 2.2x MRHD
e valsartan: renal or tubular dysplasia, oligohydramnion, growth retardation, ossifi-
cation disorders of skull, lung hypoplasia, contractures, large joints, anaemia, and
intrauterine foetal death
e sacubitril/valsartan: rats/rabbits: increased embryofoetal toxicity, low incidence
of foetal hydrocephaly with maternally toxic doses, cardiomegaly (rabbits) at
maternally non-toxic doses, foetal skeletal variations (rabbits)
e adverse embryofoetal effects are attributed to ARBs
Selexipag IP-receptor agonist Unknown Unknown Inadequate human data
Animal data:
e rats: no adverse developmental effects in the foetus up to 47:x MRHD, slight
reduction in foetal and maternal body weight at the high dose
® rabbits: no adverse developmental effects in the foetus up to 50x MRHD
Sildenafil Phosphodiesterase Unknown Unknown Inadequate human data
e 5 inhibitor
i Animal data:
® no teratogenicity, embryotoxicity, or foetotoxicity in rats (20 MRHD) and rab-
bits (40 MRHD) during organogenesis
Sotalol Antiarrhythmic Yes YesP Bradycardia and hypoglycaemia
(Class IIl)

Animal data:
® no teratogenic potential in rats (9x MRHD) and rabbits (7x MRHD)
® rabbits: a high dose of sotalol hydrochloride (6 x MRHD) produced a slight
increase in foetal death, likely due to maternal toxicity

e rats (18 x MRHD): increased number of early resorptions




Spironolactone Aldosterone antagonist Yes Yes (1.2%); milk produc- | Antiandrogenic effects, oral clefts (first trimester)
tion can be reduced e inadequate human data
Animal data:

e mice (dose below the MRHD): no teratogenic or other embryotoxic effects

e rabbits (dose approximately MRHD): increased rate of resorption and lower
number of live foetuses

e rats (200 mg/kg/day): feminization of male foetuses; exposure during late preg-
nancy (50/100 mg/kg/day) led to dose-dependent decreases in ventral prostate
and seminal vesicle weights in males, and enlarged ovaries and uteri in females

Statins’ Lipid-lowering drugs Yes Unknown Congenital anomalies
Tadalafil Phosphodiesterase type Yes (in rats) Yes (in rats) Inadequate human data
5 inhibitor
Animal data:

e rats and mice (up to 11x MRHD): no teratogenicity, embryotoxicity, or foeto-
toxicity. One of two studies in rats showed decreased post-natal pup survival (at
doses >10x MRHD)

Ticagrelor Antiplatelet drug Unknown Yes (excretion shown in | Inadequate human data
rat milk) e not recommended during pregnancy
Animal data:

e rats: minor developmental anomalies at maternal toxic doses; rabbits: slight
delay in hepatic maturity and skeletal development at maternal non-toxic doses

e rats/rabbits: slightly reduced maternal body weight, reduced neonatal viability
and birth weight with delayed growth

Ticlopidine Antiplatelet Unknown Yes (in rats) Inadequate human data
Animal data:

e mice (200 mg/kg/day), rats (400 mg/kg/day), and rabbits (up to 100 mg/kg/day):

no teratogenic potential
Torasemide Diuretic (loop) Unknown Unknown Inadequate human data

e contraindicated

Animal data:
e no foetotoxicity or teratogenicity in rats (at 15x human dose of 20 mg/day) or
rabbits (at 5x human dose of 20 mg/day); decrease in average body weight,

increase in foetal resorption, delayed foetal ossification at 4 (rabbits) and 5x

(rats) higher doses




—

Treprostinil Prostacyclin analogue Unknown Unknown Inadequate human data
® use only if needed
Animal data:
® rabbits (subcutaneous) at dose higher than RHD: increased incidence of foetal
skeletal variations
Triamterene Diuretic (potassium- Yes Yes (excretion shown in | Inadequate human data
sparin animal milk
paring) ) Animal data
® no foetal harm in rats (at 6 x MRHD)
Urapidil Ahnno-1-blocker/5- Unknown Unknown Inadequate human data
HT14 agonist
Vardenafil Phosphodiesterase type Unknown Yes (in rats) Inadequate human data
5 inhibitor
Animal data:

@ rats (100x MRHD) and rabbits (20x MRHD): no teratogenicity, embryotoxicity,
or foetotoxicity; retarded physical development of pups in rats at 1 (= MRHD)
and 8 mg/kg/day

Verapamil oral Calcium channel Yes Yes® Well tolerated
blocker (Class IV) ) )
Animal data:- rabbits (oral, 1.5x RHD): no teratogenicity; rats (oral, 6x RHD): no
teratogenicity, but embryocidal, retarded foetal growth and development, and
hypotension
Verapamil i.v. Calcium channel Yes Yes? i.v. use is associated with a greater risk of hypotension and subsequent foetal
blocker (Class V) hypoperfusion
® see verapamil oral
Vernakalant Antiarrhythmic Unknown Unknown Inadequate human data

Animal data:
e rats: malformations (misshapen/absent/fused skull bones including cleft palates,
bent radius, bent/misshapen scapula, constricted trachea, absent thyroid, and
undescended testes) and increased embryofoetal lethality at exposure levels

higher than the single i.v. dose in humans




® rabbits: increased number of fused and/or additional sternebrae (at the highest

tested dose)

Vorapaxar Antiplatelet drug Unknown Yes (excretion shown in | Inadequate human data
rat milk) ]
Animal data:
® rats/rabbits: no defects in embryofoetal development (rats: 56 x RHD; rabbits
26x RHD)
e transient effects on sensory function and neurobehavioural development in pups
at 67x RHD
® decreased memory in female pups at 31x RHD
e pre- and post-natal studies: rat pups had decreased survival and body weight
gain (at 67 x RHD)
Warfarin Vitamin K antagonist Yes Yes (maximum of 10%), | Coumarin embryopathy, bleeding (see discussion in sections 3 and 5 for use during

well tolerated as inactive
metabolite

pregnancy)




