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Proc jsou doporuceni tykajici se KVO a tehotenstvi
dulezita a pro¢ potrebujeme nova doporuceni.

« KVO jsou hlavni neporodnickou pfiCinou matefské umrtnosti a nemocnosti.
* Snizeni materfské umrtnosti a nemocnosti je klicovou prioritou WHO.

« Pri péci o zdravi matky a plodu je nezbytné vyvazit rizika a prinosy terapeutickych
potreb obou.

* Nedostatek prospektivnich nebo randomizovanych studii - Casto nelze z etickych
duvodu provadét - vétSina doporuceni zalozena na dukazech urovné C.

« Potfeba registru - Registr t€hotenstvi a srdecnich onemocnéni (ROPAC) a sit
European Surveillance of Congenital Anomalies

« Potreba prospektivnich studii, které by prohloubily nase porozumeéni v této oblasti.

« Od zverejnéni prfedchozi verze (2018) - nové dukazy - personalizované )
hodnoceni rizika, sdilené rozhodovani a autonomie zen, tym pro tehotné s
KVO, farmakoterapie behem téhotenstvi a laktace, specifické )
k_arﬁllovaskularnl stavy a tehotenstvi, poporodni sledovani a dlouhodobé
riziko.
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Epidemiologie

Roste pocet t€hotenstvi a porodu u zen se ziskanym, vrozenym nebo dédicnym KVO

- vy8Si vék pri prvnim t€hotenstvi, rostouci po€et Zen s VSV v reprodukénim véku,
zvysujici se vyskyt KV komorbidit.

4% téhotenstvi komplikovano KVO (s HT az 10%).

KVO - 33% umrti souvisejicich s téhotenstvim.

U zen s jiz existujicim KVO az 16% téhotenstvi komplikovano KVO.

Az 68% umrti v téhotenstvi zpusobenych KVO |ze predejit.

Zeny s KVO v t&hotenstvi vy3si riziko srdecnich pfihod i v pozd&jsim véku -

sekundarni prevence.

Nepriznivé novorozeneckeé vysledky u cca 25% téchto tehotenstvi.

* Vysoka mira porodnickych komplikaci (17%) a materské umrtnosti Ci nemocnosti
(11%).

 Existujici KVO u matky spojeno se zvySenym rizikem KVO u deti.
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Fyziologické zmeény v tehote

Delivery
% change from JEe) 2nd 3rd Post-
pre-pregnancy § yimester  trimester  trimester partum
Cardiac output
40

Plasma volume

20 Heart rate

Peripheral vascular resistance 6 weeks post-partum:
Diastolicand systolic BP cardiacoutput at
20 pre-pregnancy values

Unchanged
« Aortic root diameter
« LVEF
PR interval « RVEF
shortened + SPAP LA size and
volume
Small changes {LVEDD
Prominent + Small pericardial
Qwave Flattened/inverted effusion
Twave tLV mass
1RV basal and
== Normal ECG

mid diameters
== Pregnancy ECG

De Backer J et al., European Heart Journal (2025) 00, 1-107
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+ hormonalni
zmény, hyperkoagulace,
ledviny, jatra, albumin...
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Aktualizace doporuceni pro rok 2025

Topic New information Rationale
Pregnancy Heart Team Broader acceptance, dedicated Ensure comprehensive care throughout reproductive
section stages

Risk stratification

Revision of

contraindications (COR lll)
for pregnancy in women
classified as mMWHO class IV

Adverse pregnancy
outcomes (APO)

Clinical data and research

mWHO 2.0 classification, refined
and expanded clinical categories
Emphasis on the critical role of
comprehensive counselling by the
Pregnancy Heart Team (COR 1)

Increased focus on long-term
outcomes
ROPAC registry

More data have emerged, necessitating more nuanced
risk assessment for patient counselling

Recognition of a woman’s autonomy in making
reproductive choices promoting a detailed and
transparent dialogue about the heightened risks and
encouraging shared decision-making

Evidence supports the need for thorough discussion and
management of APOs

New or updated clinical management

TOGIETHES W1 TH new revised
ESC Congress World Congress > @
2025 Madrid of Cardiology
FAKULTNI MUNT T . )
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Pregnancy Heart Team - Tym pro téhotné s KVO

Pregnancy Heart Team
Extended with specific multidisciplinary teams if indicated

@esc
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Congenkal Ischaemic  Menous/puimonary
hexrtdesace  hrtdiseace thembosmiboliom
Parigastum Candac Pumonary
2" chameinpathies  hyperiension
Moritic dsease Ardymia Haart il
Wahular Cadiomyopathies  Hyperensve
heart dssace disoedars

Pre-conception

- Risk assessment mWHO 2.0
+Genetlc counsdling
+Lifestyle counsdling

+ Reproductive technology
+ Drug review

+ Clind call opt indzation

+ Contraception

Pregnancy

Disease-spedific

+ Regular follow-up and risk assessment
+ Regular foetal assessment

+ Documented delivery plan

Delivery (plan)

+Timing and mode of delivery

+ Foetal and matemnal monitoring

+ Anaest hedaand pain relief methods

+ Drug management and bleeding control

+ Devilce management

Post-partum

« Breast feeding and lactation

+ Contraception
+ Matemal cardiac follow-up

Long term

« Identify adverse pregnancy outoome
« Women's Heart Qinic
« Cardiovascul ar risk factor soreening

FAKULTNi
: NEMOCNICE
BRNO

MUNI
MED

&

@Eesc—
Swan L, 2025 ESC Guidelines for the Management of Cardiovascular Disease and Pregnancy, ESC Congress 2025; www.fnbrno.cz

Cardiac risk # pregnancy outcomes

Pre-eclampsia
risk

E‘\"“\C\w

mWHO2.0 risk group
+/- CARPREG Il

hodnoceni rizik
spolecné vytvareni planu péce
prubézné sledovani stavu
koordinace

vzdelavani pacientek
psychologické poradenstvi

-
ca\'e
eot®
Spedialists in
Inten S'Yerc":'e Valvular disease
specialls Cardiomyopathy
{:;’ Acute cardiac Heart failure (‘;,-\.
_i? care specialist Pulmonary hypertension Qé
gy&" Coronary artery disease %
n
-{; Radiologist Cardiovascular surgery f&
& Anaesthe- Electrophysiology 3
g Geneticist siologist Paediatric cardiology 3
]

i Pulmonologist Adult congenital o
& heart disease [al
= a.
e =
o Primary care L]

physician MDTs

S | Pulmonary embolism
Clinical Midwife || Clinical nurse response team
pharmacologist ' Obstetrician specialist Aorta team
Social worker
% .
NG’ Psychologist
., Maternal foetal specialist
Or
@,
J&). Neonatologist
%
%
N ACS
€Onatology/obstet’
s Core team
Extended case-based team
@Esc—

De Backer J et al., European Heart Journal (2025) 00, 1-107
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Pro koho je Tym pro tehotnée s KVO urcen

Pregnancy
Heart Team

Counselling

Obstetric &
Cardiac Care

Delivery

MUNI
MED

mWHO 2.01

No

Yes
(by regular
healthcare
professional)

Local Hospital

Local Hospital

mWHO 2.011

No

Yes
(by regular
healthcare
professional)

Local Hospital

Local Hospital

mWHO 2.0 11-111

Yes

Yes: expert
counselling by
Pregnancy Heart
Team

Shared care:
Local hospital +
Pregnancy Heart
Team

Shared care with
local Hospital +
Pregnancy Heart
Team

Location depends on

CV status and
evolution of
pregnancy

mWHO 2.0 1l

Yes

Yes: expert
counselling by
Pregnancy Heart
Team

Care led by
Pregnancy Heart
Team in expert
centre

Expert centre, care
led by Pregnancy
Heart Team

mWHO 2.0 IV

Yes

. new
Yes: expert counselling

by Pregnancy Heart

Team with clear &
thorough discussion of

the very high
pregnancy risk &

shared decision-making
process for termination

if pregnancy occurs

Care led by Pregnancy
Heart Team

Expert Centre, care led
by Pregnancy Heart
Team

Swan L, 2025 ESC Guidelines for the Management of Cardiovascular Disease and Pregnancy, ESC Congress 2025; www.fnbrno.cz
De Backer J et al., European Heart Journal (2025) 00, 1-107



Stratifikace rizika = mWHO 2.0

ESC 2018 mWHO | mWHO Il mWHO lI-111 mWHO Il mWHO IV
Risk description No detectable Small increase in Intermediate Significant increase  Extremely high risk
increase in mortality or increase mortality in mortality or of mortality or
mortality & no/mild  moderate increase or mod/severe severe morbidity severe morbidity

increase in in morbidity increase morbidity
morbidity

ESC 2025 mWHO 2.0 | MWHO 2.0l mWHO 2.01l-ll mWHO 2.0l mWHO 2.0 IV

ESC 2018 mWHO | mWHO II mWHO II-1l mWHO Il mWHO IV

Congenital heart disease
ESC 2025 mWHO 2.01 MWHO 2.0l mWHO 2.01I-lll mWHO 2.0l mWHO 2.0 IV

Congenital heart disease

Eeal e Gt Ventricular function/Pulmonary hypertension
(¥ N |; .
J ktp 4 Arrhythmias (Pacemakers)

Peripartum Cardiac Pulmonary
cmP channelopathies  hypertension

™M N &N Cardi thi ti
\_(D @ ?;;\D ardiomyopathies (genetic)
U 4

Aortic disease Arrhythmia Heart failure Va |Vu | ar hea I’t d isea se

i)) 8} Elj/ Aortopathy

Valvular Cardiomyopathies Hypertensive
heart disease disorders

Acquired heart disease/coronary disease

: :ﬁ%‘ﬁaﬁhlﬁ MIEJ g I Swan L, 2025 ESC Guidelines for the Management of Cardiovascular Disease and Pregnancy, ESC Congress 2025; www.fnbrno.cz
De Backer J et al., European Heart Journal (2025) 00, 1-107
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Stratifikace rizika = mWHO 2.0

ESC 2018

ESC 2025

mWHO |

mWHO 2.0

HCM: genotype
positive &
phenotype

negative

mWHO I mWHO II-1ll
Hypertrophic

Cardiomyopathy

mWHO 2.0l mWHO 2.0 lI-1ll

Low-risk ARVC
genotype positive
& no/mild
phenotype
without
complications

HCM without
complications

DCM/NDLVC with
normal or mild
LVSD: EF>45%

mWHO Il

Previous PPCM
without residual
LV impairment

mWHO 2.0 11l

ARVC with
moderate/severe
disease

HCM with
arrhythmic &/or
haemodynamic

complications

DCM/NDLVC with
moderate LV
impairment: EF30-
45%

mWHO IV

Previous PPCM
with any residual
LV impairment

mWHO 2.0 IV

HCM with
symptomatic
severe
LVOTO:250mmHg

HCM with
severely
symptomatic LV
dysfunction
(EF<50%)

DCM/NDLVC with
severe LV
impairment:
EF<30% or NHYA
class lI/IV

Swan L, 2025 ESC Guidelines for the Management of Cardiovascular Disease and Pregnancy, ESC Congress 2025; www.fnbrno.cz

De Backer J et al., European Heart Journal (2025) 00, 1-107
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mWHO .01

mWHO 2011

Stratifikace rizika = mWHO 2.0

mWHO 2.0 11l

Ventricular (dys)function + pulmonary hypertension

Arrhythimias

Atrial or ventricular Maost

ectopic beats, solated. supraventricular
arrhythrnias.
Bradycardia
requiring
FaceTaker.

Cardiomyaopathy

HCM: genotype-positive

+ phenotype-negitive.

Congenital heart disease

Succemshuly repaired Unoperated

simple lesions without uncomplicated

significant residual atrial or ventricubar

{Faernedymanic) setal defect.

complications (atrial or Fepaired tetralogy

wertricular septal defect,  of Fallot without

patent ductus arteriozs,  signdficant residua

anamalous pulmonary haemodyramic

wvenous drainage). arrhiythmic lesions.
Transposition of
the great arteries
with arterial switch
wihout sgnificant

ma

residhial lesions

Mild left ventricutar
impairment: EF > 45%.
Significartly impaired
RV {subpulmenary)
function.

Lew-risk LQTS: no
previous events + on
full dose betablocker
therapy.

Low-risk CPYT: wel
controfed by medica
therapy.

Bri with no previous
everits.

Leva=rish ARWIC:
genotype-postive + no
or mikl phenatype.
HCM without
complications,
DCEMMIDLVE with
normal or mild left
wentricular
impairment: EF = 45%,

Repaired
atriovertricular septal
defect without
sigrfiant resdual
lesions.
Uncomplicated
Ebetain anamaly: mild
to moderate TR, no
tricuspid stenosis, no
acoessory pathway.

mWHO 2.0 1l

Moderate left
verttricur impaFment:
EF 30%—45%
Previous PPOM with
mot more than mild
resicual beft ventricular
impairment.

Sustained ventricuar
tachyeardia from any
aeticlogy.

LQT2 (post-gartumn).
Symptomatic OPYT
and LTS not
adeguately controfied
by theragy.

BeS with previows
events

ARVC with moderate!
severe disease.

HCM with arrhythmic
and/or moderate
Faemodynamic
complications.
DCMMDLYC with
moderate |eft
venttricuar impaFment:
EF 30%—45%.

Unrepaired cyanotic
heart dizease (not
Enenmenger).
Spstemic AV with good
or mildy decreased
werttricular function.
Uncomplcited Fortan
circuiation: good
ventricular function, no
significant vaive disease
or arrhythmias, good
exercise tolernce, and
mormal arterial
aturations.

Ebstein anceraly with
any complication.

mWHO 2.0 IV

Severe left ventricular
impairment: BF <30%
or NTHA dass ITV.
Previows PPOM with
more than mild left
wentricular
impairment.

PAH.

DCMMDLVC with
severe left vertricular
impairment: BF <30%
or NYHA cass WV,
HCM with
symptomatic severs
outflow tract
obstruction:

=50 mmHg.

HCM with severely
symptomatic LY

dysfunction (EF <50%).

Symtemic RY with
moderate or severely
derreased ventricular
function.

Fontan with any
complication.
Emenmenger
symdrome.

mWHO 101

WValvular heart disease

Srmall or mild

- pubmonary stencsis

= mitral vahee profapse
withaut significant
reggitaton.

Aortopathy
Mon-HTAD mild acrtic
dilataticn (<40 mm).

Acquired + coronary heart disease + ather

mWHO 2.0 11

Turner syndrome
wiithout
cardiovascular
features (BAV,
coarctation, AHT,
anrtic diatation).

mWHO 2.0 =l

Mative, homagraft or
tissue vahve disexse not
considered mWHO
201 e IV mild mitral
stencsis, moderate
a0rtic stenosis,
Moderate valvular
regurgitation.

Marfan or other
HTAD syndrome
without acrtic
dibtation.

Aorts <45 mm in BAY
pathoicgy.

Repared coarctation.

De Backer J et al., European Heart Journal (2025) 00, 1-107

mWHO 2.0 1l

[U——
rmechanical vabve with
stable well controlled
IMRs

Severs mymptomatic
aortic sencss.

Severs left-gded vatuiar

reguegtation.

Moderate sortic
dilatation: 4045 mm in
Markan sydrome o
ether HTAD;

4550 mm in BAY,
Turner syndrome ASI
20-25 mim/m”, other
aortic dintation

<50 mm.

Markan with previous
2ortic root replacemest.
[Previous anrtic
dissection with stable
diameter.

Price SCAD.
everet (STEMUNSTE

Frioe adverse pregrangy
CuUtcome requiring

[Prior adverse
cardivascular effects of

mMWHO 201V

Severe mitral stenosis,
Severs symptomatic

aortic stenos,

Severe acrtic
dilstation: =45 mm in
Marfan syndrome or
other HTAD,

=50 mm in BAY,

A8l 525 e’ in
Turner syndrome.,
other aortic dilatation
=50 mm.

Viascudar Ehlers—
Diarios syndrome.
Severe (rejcoarctation.
Previous aortic
dissection with
increasing dizmeter,

www.fnbrno.cz



Klasifikace mWHO 2.0 rozsirena o dalsi KVO a
zpresnéna zaclenénim studie Cardiac Disease In
Pregnancy (CARPREG) I

mWHO 2.01 mWHO 2.0 11 mWHO 2.0 lI-1ll mWHO 2.0 11l mWHO 2.0 IV
Risk description No detectable Small increase in Intermediate Significant Extremely high
increase in mortality or increase mortality increase in risk of mortality or
mortality & moderate increase or mod/severe mortality or severe morbidity
no/mild increase in morbidity increase morhbidity severe morbidity
in morbidity
MCE rates
;’_‘T"hafa’;” et a'lz;(’i% 9.9% 7.7% 17.7% 28.9% 50.3%
t
emaesste 3.1% 21.7% 12.8% 21.1% 35.6%
Utilise additional risk scoring with CARPREG Il study ( )
CARPREG II: 1 point CARPREG II: 2 points CARPREG II: 3 points Frequency °f?dverse
maternal cardiac events CARPREG II CARPREG II CARPREG I
No prior intervention indicated Ventricular dysfunction Prior cardiac event/arrhythmia 70% — Score =0 Score=1 Score >1
Late presentation High-risk left sided heart disease or Baseline NYHA 1II/IV or cyanosis
outflow tract obstruction Mechanical valve 60%
Pulmonary hypertension 50%-
. A0%
Coronary artery disease
High-risk aortopathy 300
20%
10%
%
mWHO mWHO mWHO mWHO mWHO
Class | Class I Class lI-11l Class Il Class IV
@Esc—
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Stratifikace rizika = mWHO 2.0

Risk

Extremely high risk of maternal mortality or severe

morbidity

2018 2025 Vascular Ehlers Danlos syndrome (section 8)
Pregnancy contrain- Expert counselling by Aortic dissection (section 8)

dicated: if pregnancy Pregnancy Heart Team is  Fontan with complication (section 9)

occurs, termination required, with clear and Pulmonary Arterial Hypertension (section 10)
should be discussed thorough discussion of

very high pregnancy risk
and shared decision-
making process for
termination if pregnancy
occurs

Classii~ Class|

: FAKULTNI MIEJ T[‘g I De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and

NEMOCNICE
BRNO Pregnancy, ESC Congress 2025 www.fnbrno.cz



Porod

Recommendations Class Level
Timing and mode of delivery
Vaginal delivery is recommended in most women with CVD. |

Caesarean section is the preferred mode of delivery for
* oObstetric indications
« for women presenting in labour who use or have used VKA within the past 2 weeks
 with high-risk aortopathy (mWHO 2.0 class lll)
 with hypertrophic cardiomyopathy and severe left ventricle outflow tract obstruction

e acute intractable HF

: FAKULTNI MUNT
D

gNEMOCNIGE M E De Backer J et al., European Heart Journal (2025) 00, 1-107 www.fnbrno.cz
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Management akutniho porodu u zen na
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antikoagulacni leche

new

new

4 N
‘Woman on therapeutic anticoagulants arriving in established labour

T T

Stop VKA and check INR — LMWH iv. UFH
Prepara RBC Stop LMWH Stop UFH
Give 4F-PCC

(FFP if 4F-PCC not availabla)

l

Consider vitamin K

4 L

Delivery in next

Delivary in next
S4h 4-6 hand aPTT —

) . not normalized )
Co—o

- ) Consider caesarean
Cons:d::r[r:g.amlne tion with I
anaesthesia

indication for caesarean section
., | (Class 1) !

Actively manage the third stage with
oxytocin to reduce risk of PPH
(Class i)

protection
(Class1)

Post-dellvery

with the Pregnancy Heart Team
(Class )

If neuraxial anaesthesia catheter insertion was traumatic
do not start therapeutic dose anticoagulation for at least 24 h after removal

\ @ESsc

De Backer J et al., European Heart Journal (2025) 00, 1-107

new
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Adverse pregnancy outcomes

Nepriznivé tehotenske vysledky jsou skupinou vzajemne souvisejicich poruch, které

Recommendations

It is recommended to undertake a cardiovascular risk assessment in women with APOs, to
recognize and document APOs when CVD risk is evaluated in women, and to provide

counselling on the importance of healthy lifestyle choices that optimize cardiovascular
health.

FAKULTNi
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sdileji spoleCné mechanismy.

Class Level

i 3
Pre-pregnancy Pregnancy ) Pos!—parlum Hearier
of care
disorders o
Genet -
eeeeee - Hypertensive disorders - Hypertension iz (bstercan Frimary care provider
+ Gestational diabetes + Diabetes | — ErmeaE \\_.—
Cardiometabolic
risk factors - Smal\/_\avge‘ for « CAD [N H
i stoke Dedivery & weaks B=12wesks & months 12 menths
E T - Preterm delivery - Heart failure
« Pregnancy loss « All-causeand 1
« Placental abruption ‘CVD mortality L T T !
Re-check every
Counselling > Individua limd check CVD risk f ctor & t?climf::lh
{Class
{ Deli nning
\ g s vd Blood prres sure
 Cardiovascular  Cardiovascular
\ monitoring > risk Glucose levels
Lifestyle optimization > Ll
Body mass index
Pregnancy Heart Team 4 Primary care physician
Lifestyle coundedling
Women's heart clinic®
Emational streds
®esc_ @Esc—

De Backer J et al., European Heart Journal (2025) 00, 1-107
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Management zen s aortopatiemi

Recommendations Class Level
It is recommended that indications for pre-pregnancy aortic root and/or ascending aortic
surgery are guided by aortic morphology, underlying pathology, family history, genetic C
variant, previous vascular events, and patient’s preference.
i 3
. @
Prophylactic : :
surgery ‘ ‘ ;?gassir:vn .
MFS (FBN 7) with risk factors® . LDS-TGFBR1/2 : BAV
{Class lIb) " (Class " {Class 1)
nsHTAD with risk factors® : nsHTAD ETADW/OP/LPthM
(Class lib) I (Qass 1) ! (Class 1)
| LDS-TGFBR1/2 | LDS-TGFB2/B3, SMAD2/3 !

I (Class lib) I (Qlass lla)

1
| BAV with risk factors®

' | (Class lla) '
I’f/\ /-\ ] >
Qo © o —8
0m 45 m

40 mm m 150 mm

Vaginal delivery | Vaginal delivery with

(Class ) | epidural anaesthesia and
| anexpedited second stage
| (Class lla)

. Caesarean section , Caesarean section
I (Class lIb) I (Class lla)

Mode of Q\,ﬂ"j ‘
delivery =11 '

% @esc
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Management zen s VSV

ACHD Maternal Risk Obstetric and foetal risk Monitoring
Left ventricular outflow tract obstruction (LVOTO)

Shunt lesions

Pulmonary valve & RVOT disease

TOF

Ebstein anomaly

Transposition of the great arteries

Single ventricle physiology palliated with Fontan circulation

Unrepaired cyanotic ACHD (without pulmonary hypertension)

ACHD Maternal Risk Obstetric and foetal Monitoring
risk

Left ventricular outflow tract obstruction (LVOTQ)

Coarctation of the « Complication risk if residual « T Miscarriage rate**? * Close BP monitoring
aorta chstruction (gradient * Pre-term birth and low also early
> 20 mmHg, aortic lumen birth weight in %" post-partum
<12 mm), dinical signs of HF, * Pre-pregnancy CMR
LVEF <40%, NYHA class> 1° and treatment of
+ T Risk of acrtic dissection residual lesions™

(if aneurysm present)

+ Uncontrolled |'|:.-'|:n:r'|.r_~ns.i-c:nnt’r

Pregnancy management & delivery

Pregnancy management and
delivery

Treat hypertension®

Consider bed rest, hospital
admission and stenting in case of
severe symptomatic
(re)coarctation (including
refractory hypertension or
maternalfoetal com prﬂmisc}‘ﬁ'r'
Vapinal delivery preferred unless

aneurysm, HF, severe hypertension

: FAKULTNI MIEI Tg I De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and
BRNO

Pregnancy, ESC Congress 2025

www.fnbrno.cz



Management zen s PAH

Recommendations Class Level
It is recommended to provide clear contraceptive advice to women of childbearing . C
potential with PAH.
Endothelin receptor antagonists, riociguat, and selexipag are not recommended during . c
pregnancy.
: :ﬁ%‘p’,ﬁ'&h'“ MIEJ 'E)I I De Backer J a Haugaa K, 2025 E?DC Guidelines for the Management of Cardiovascular Disease and www.fnbrno.cz
regnancy, ESC Congress 2025



Management zen s VTE

Recommendations Class Level

In pregnant women or women in the post-partum period with suspicion of VTE (DVT and/or PE), an
immediate formal diagnostic assessment with validated methods is recommended and should not be

postponed.
'd ™ "(ﬂ Stable patient with clinical suspicion of pulmenzry embalism B
Suspicion of pregnancy-related i
Deep veln thrombosis Administzation of st therapeutic duse of LUWH o oo
I mma:aw imer
Administration of first therapeutic dose of LMWH enous ultrasound =l -
ifanticipated diagnostic delay of infirai of lliac veins
(Qass lla) poste et cpeoechsie
Venous ultrasound = pemfsml}.(.'.';’;g m’;'m CIE m
compression ultrasound of infrainguinal veins and ultrasound of iliacveins | ] e — ' B
Positive Inconclusive Negative k—]’—/
Diagnosis of DNT NoPE Diagnasis of PE Mo PE
8 J
- Serlal venous ultrasound scans . T
Positive (2 exams within 7 days) Negative
or MR-venography et AND =
(clse s
» B
Diagnosls of DVT »—\l No DVT
AND 5
specialist and .
(gE=sl) a haematologist eI
(Class )
- @ESC
. @Esc
: FAKULTNI MUNI De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and www.fnbrno.cz
BRNO MED Pregnancy, ESC Congress 2025 WW. .



FAKULTNi
NEMOCNICE
BRNO

Trombofrofylaxe v tehotenstvi

Hedical conditions

History of unprovoked VTE
History of hormone-asseciated WTE
Homorypous factor V Leiden mutation

Heterorypous factor v Leiden mutation
Homozypous prothrombin gens mutation
Heterorypous prothrombin gene mutation
Antithrombin deficency

Antiphospholpid syndrome

Protein C o & deficency

Combined thrombophilia

MUNI
MED

|
|
|
|

45088

mw

Nt

(WY Y

De Backer J et al., European Heart Journal (2025) 00, 1-107
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Management KVO a tehotenstvi — update 2025

Topic
Clinical scenarios

Clinical data and research

Genetic testing and
counselling

Special populations

FAKULTNi
NEMOCNICE
BRNO

New information

Algorithms for management of
clinical situations in pregnant
women

ROPAC and PPCM registries
Cardiomyopathies

Primary arrhythmia syndromes
Arrhythmias expanded
Advancements in testing and pre-
implantation procedures

Heart transplant and
Cardio-oncology

Rationale
Provide practical information for the clinical cardiologist

New or updated clinical management

Incorporation of latest management of genetic testing
and counselling

lEJ Tg I De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and

Pregnancy, ESC Congress 2025 www.fnbrno.cz



Management bolesti na hrudi v tehotenstvi

( Management of chest pain during pregnancy and up to 6 months post-partum |
i
» Check for vital signs
« Perform: ECG, hs-cTn, TTE
« Mssess: week of gestation, cardiovascular risk factors, previous CAD, DVT, family history of DVT/PE,
family history of aortic disease
L Diagnostics and treatments are as
= Suspicion _—
1 } ! : in non-pregnant patients
Cther cause of Acute coronary Pulmonary Acute aortic
chest pain syndrome embolism syndrome
| ' |
Check differential diagnoses e.g: T
My and prcards | Pregnant women are younger
« Amnictic fluid embaolism ta . - -
+Musculoskeleta pain gorthn  Consikaoric than the typical ACS patient
on PE
l b v
Mon-high risk =, High-risk Wery high-risk . e
I | Pregnancy specific:
+
ey " i stegy e iiyrra *  Pulmonary embolism
A J
RS * Acute aortic syndrome
Diagmosis of
[ ! ) R
ASCVD SCAD MINOCA Takotsubo
\_‘_lf \ L T_,: * Spontaneous coronary artery
*‘ b - -
ooty programicly ddnsl dissection
ung:ir:fgtaisch:emia stable examinations
i l
PO or Shiar PCE ar urgent Conservative
rfmijams;egr::nnefr CABG management
- @Esc—
: FAKULTNI MUNI De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and fnb
BRNO MED Pregnancy, ESC Congress 2025 www.Thbrno.cz



Akutni srdecni selhani a peripartalni kardiomyopatie

NEMOCNICE
[}

FAKULTNi

-

~
Management of acute heart failure and cardiogenic shock in pregnancy
and up to & months post-partum
i
Consider corticosteroids for foetal lung maturation if <35 weeks of gestation
i
Assess HF severity?
Severe HF or cardiogenic shock Mo severe HF or cardiogenic shock
ization: Deliverad
Preload optimization: EyTENEErT
volume versus diuretics
-initiate nitrates if
SBP =110 mmHg

L

MCS (preferably VA-ECMO or LVAD), in accordance
with local availability and team experience;

@Eesc

De Backer J et al.,

Malnutrition

Family history

» Genetic P/LP variants in DCM genes
Previous PPCM

s Age <20 or >40 years

» Ethnicity

Peripartum cardiomyopathy (PPCM)

Symptoms and signs of heart failure with reduced LVEF <45% without any other explainable cause that
occur during the peripartum period or in the months following delivery, termination or miscarriage

@S 0006 9

Physical Electrocardiogram Matriuretic Xeray Echocardiography
exam peptide
Management by Pregnancy Heart Team
o Adjusted acute HF » If no reversible cause is found, continue HF treatment
treatment

- ne in
(Class lib)

« Geographical region

* Multiparity, multiple pregnancies

» Fertility-assisted treatments

* Smoking

# Diabetes, hypertension, pre-eclampsia

» Prolonged use of tocolytic beta-agonists

(Class lla)

developed countries worldwide

» Prophylactic anticoagulation if bromocriptine given

Outcomes

» 25-60% of women show LVEF recovery by 6 months
® Substantial variation according to ethnic background and geographical region with
worse outcome in Black women in the United States and among womeniin less

» )

European Heart Journal (2025) 00, 1-107

@ESc—

www.fnbrno.cz



FAKULTNi
NEMOCNICE
BRNO

Peripartalni kariomyopatie

Modified WHO 2.0 classification of maternal CV risk @ESC

mWHO 2.01 mWHO 2.0 1l mWHO 2.0 1=l mWHO 2.0 il mWHO 2.0 IV
Ventricular (dys)function

Mild left ventricular Moderate left ventricular Severe left ventricular
impairment: EF >45% impairment: EF 30%— impairment: EF <30%
Significantly impaired RV~ 45% or NYHA class III/IV

(sub-pulmonary) function Previous PPCM with not  Previous PPCM with
more than mild residual  more than mild left

left ventricular ventricular impairment
impairment
PAH
Section 7. Peripartum cardiomyopathy
Genetic counselling and testing should be considered in women with PPCM. lla C
When a reversible course of HF is assumed, treatment in accordance with HF guidelines
should be considered for at least 12 months after complete LV recovery (normalization of lla C

LV volumes and EF).

A genetic etiology is not considered as a reversible cause.

MUNT De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and
MED Pregnancy, ESC Congress 2025

www.fnbrno.cz



4 h e M
Management of cardiac arrest in pregnancy Management of ventricular tachycardia in pregnancy
Potential aetiology
] — e ) (Class ) ) B
« Anaesthetic complications « Amniotic fluid embolism
- Bleeding » Pulmonary embolism i
« Cardiovascular causes « Eclampsia
+ Drugs Pharmacological acute conversion and/or manageme
Unknown/ i.v. beta-blockers
other aetiology (routine usage)
Maternal interventions Obstetric interventions Structural heart i.v. beta-blockers iv. procainamide
- disease (routine usage) (Class lla)
. z = = lop Ic LV. s Lv nosing
e ¢ :;‘F'f';,‘:i i RVOT-VT (Class lla) (ClassIla)
is viable, immediate
caesarean . i.v verapamil
(Class 1) section Fascicular VT (Class lla)
(Class lla)
CPVT
(Class ) Neonatal Team m
Long QT or Remove iv. Mg*/K*
In women with Mg++ Torsade de precipitating =
infusion (pre-eclampsia): Pointes VT factors w Overdrive
Stop Mg+ infusion and pacing
administer calcium N -
I te? ug i b p.o.quinidine
gluconate P i.v. isoproterenol (Class lla
In resuscitated . . - - . .
e Idiopathic VF i.v. isoproterenol p.o.quinidine i.v. verapamil
temperature control on
an individual basis I
AN / Failure of pharmacologic conversion/control
N @Esc’ - @Esc
It is recommended that no drugs are withheld in pregnant women with cardiac arrest due c
.. toconcerns of teratogenicity.
FAKULTNI MUNI De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and
BRNO MED www.fnbrno.cz

Srdecni zastava a komoroveé arytmie

Pregnancy, ESC Congress 2025




SVT

( M
Management of narrow QRS tachycardia in pregnant women
Haemodynamically )
unstable SVT Haemodynamically stable SVT
Pad position: .
i If sinus rhythm
sterno-apical/ )
antero-posterior not achieved
Avoid breast tissue
. i
Foetal heart rate OR i.v. verapami
monitoring (Class lla)
) @Esc

: FAKULTNI MUNI
MED

NEMOCNICE
BRNO

~
Management of atrial fibrillation and atrial flutter in pregnant women
Haemodynamically AF/AFL with pre-excitation Haemodynamically
unstable AF/AFL and high ventricular rates stable AF/AFL
. . Severe structural
h heart disease
%
AerEEe T Pharmacological
cardioversion
iv. iv. flecainides
verapamil® - LAl
(CIBI::“a) (C'EISS ||b)
OR
i.v. digoxind Avoid amiodarone or i.v. ibutilide!
(Class lla) dronedarone (Class llb)
@®Esc
www.fnbrno.cz

De Backer J et al., European Heart Journal (2025) 00, 1-107



Léky v téhotenstvi a v prubéhu laktace
o ' | et s

Hml “mmﬁ.::ﬂmn #4 Agadiopne, corfoostemids, oydoaporine

|2 Aenoio| diltazem, ranolazine, FCSC5 | metimbe ¥ Tating anolzine, s2edmibe, difozem

44 Bea-ploduers, ool 44 Bata biodors, oelip mldol
% ACELARE, ateroiol n A 4= Sl 4= Tar mlimus, eolims J
¥ Ity ool (5 pee- peegra ey and & o ol e, el S
|iijﬂ E_ 1% i ester), ewenndimics
e e P e e e G g
chigaudr, Secairice fecarice o
‘ 4+ Somio| promtencns, dofetlide 4= Sotalol, propaten one, dofetiids quinidine a —d
[ = e o e [ i i ol = mfﬂ,l’ﬂwumm
Ea - " e e ke, iipine aa mt.:nm:u:mnu:-l
@ 4= Hypdraazine kydrodhilomn iz ids indapamice = ".'ﬂﬂlm' It'lhIMImm’I Irdazmanidy
¥ ACE | ARE, alskieen, shencdol a Nihiven, ¢ lion id e, AFES
- 5l rocledod Barinicd P o o, Ardd oy —
spimnclacnne =
£ o el D B —
BCE|ARE, KRN, decpramide, disect renin AFE", disopyramide, disect ran In Inhilbitors, SELT2H, -
2 i SEITH, e ——] L
- = I s lopemat, dldenadl s& Shdenafl, lopmet
| Compictspionctcron ‘ S a
e o mm Aodguat, sebeipag, & Amibdsntn, seevnag
e Q.‘I*II o g o P Y : 1 il 7 i
‘ = Muodiates = Mendeddd, e luien J d-u':l}
L = LINTAEL UFH, howe dose ASAL & LA, howr-chooe ASA, VIR, UFH
#4 Mwingrolol caneed bol, labvetalol, forccemid e, 44 Matopem ol caresdilol, hbetlol, o ved s WS, i a= WL, dogpidogre, fon dap arin s, aleplace 4= Dopidogrd, eptifitasde, dabigatran, riameaan é
werapamil, iowe-d ooe ASA wempamil, furcemide -
‘ 4 Clopidogrel biog SN (T ectabEhad ASCVD) 4= Bisog okl PCSMEM J = IDeDUCE, i agreioe (& Bpiahan, sdogatan, thagmeior

. F 3 Vabvular baart diseass
'fﬁ_hj o ventdws j’
& Mt ﬂ:;;m" - e 44 Baty-biodoers, diuretics, LWAWH, UFH {abouwr) &4 Bt biodors, diumSos, LNAE, VKA
‘ - :“H': P g e A WActs a 4= VA n cae of mecharical vabees, see specie
- im.ﬂl":.."l"‘"’“““"""‘ @ Nabmding, didirn, ARS", ARN, SGLT2 1 . @ ESC—
i
: :ﬁ%‘éﬁ%mﬁ MIEJ '6' 1 De Backer J et al., European Heart Journal (2025) 00, 1-107, podrobné Table S4 www.fnbrno.cz



Antikoagulace v tehotenstvi

Indication Type of anticoagulant  Dosing Timing
Low thrombosis risk

VTE prevention/no indication for oral anticoagulation LMWH Prophylactic dose o.d.
Uncomplicated Fontan circulation LMWH Prophylactic dose o.d.
Intermediate thrombosis risk

VTE (DVT/PE) during pregnancy LMWH Therapeutic dose o.d. or b.i.d.
'I:ilr(5|stent/permanent AF at elevated thromboembolic LMWH T e e od. orb.id.

Decreased ventricular function (EF <35%) and/ or
intracardiac thrombus

High thrombosis risk

Mechanical heart valves

1. First trimester

LMWH Therapeutic dose o.d. or‘b.i.d.

s R T et T T BT 2

Low VKA dose to achieve required INR LMWH LMWH: dose adjusted to peak anti-factor biid
Xa level e
Dose adjusted to peak anti-factor Xa level

High VKA dose to achieve required INR Switch to LMWH (weekly until threshold, every 2—4 weeks b.i.d.
thereafter)

2. From week 13: shared decision

a. Continue/switch to VKA with weekly to every 2 weeks INR

b. Continue LMWH with dose adjustment as above

Delivery: refer to Section 4.5.7.2 (for urgent delivery) and Section 4.5.7.1 (for planned delivery)

: FAKULTNI MUNI Hasselberg N, 2025 ESC Guidelines for the Management of Cardiovascular Disease
MED www.fnbrno.cz

NEMOCNICE
BRNO and Pregnancy, ESC Congress 2025



Primarni arytmickeé syndromy a kardiomyopatie

mWHO 2.0 1|

Arrhythmias

Atrial or ventricular ectopic
beats, isolated

mWHO 2.0 1l

Most supraventricular
arrhythmias
Bradycardia requiring
pacemaker

Cardiomyopathy

HCM: genotype-positive +
phenotype-negative

FAKULTNi [}
NEMOCNICE
BRNO M

UNT
ED

mWHO 2.0 lI-l1I

Low-risk Long QT
syndrome: no previous
events + on full dose beta-
blocker therapy

Low-risk CPVT: well
controlled by medical
therapy

Brugada Syndrome with no
previous events

Low-risk ARVC: genotype-
positive + no or mild
phenotype

HCM without complications
DCM/NDLVC with normal or
mild left ventricular
impairment: EF >45%

mWHO 2.0 1l

Sustained ventricular
tachycardia from any
aetiology

LQT2 (post-partum)
Symptomatic CPVT and
LQTS not adequately
controlled by therapy
Brugada Syndrome with
previous events

ARVC with moderate/severe
disease

HCM with arrhythmic and/or
moderate haemodynamic
complications

DCM/NDLVC with moderate
left ventricular impairment:
EF 30%—45%

De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and

Pregnancy, ESC Congress 2025

mWHO 2.0 IV

DCM/NDLVC with severe left
ventricular impairment: EF
<30% or NYHA class Ill/1V
HCM with symptomatic
severe outflow tract
obstruction: 250 mmHg
HCM with severely
symptomatic LV dysfunction
(EF <50%)

www.fnbrno.cz



Primarni arytmickeé syndromy a kardiomyopatie

Recommendations Class Level
Section 6. Pregnancy in women with cardiomyopathies and primary arrhythmia syndromes cont.

It is recommended that women with HCM with symptomatic LV dysfunction (EF <50%) and or
severe LVOTO (250 mmHg) wishing to become pregnant are counselled by the Pregnancy Heart
Team regarding the high risk of pregnancy-related adverse events.

Myosin inhibitors are not recommended in women during pregnancy due to lack of safety
data.

Beta-blockers, with pre-pregnancy dose and with nadolol and propranolol as drugs of choice,
are recommended during pregnancy in women with LOTS.

It is recommended to continue beta-blocker therapy during lactation in women with LQTS to
reduce arrhythmic risk.

Pre-pregnancy dose beta-blockers with nadolol or propranolol is recommended in patients
with LQT2, particularly in the post-partum period, which represents a high-risk period for life-
threatening arrhythmias.

Beta-blockers, with pre-pregnancy dose and with nadolol and propranolol as drugs of choice,
are recommended during pregnancy and lactation in women with CPVT.

: FAKULTNI MIEJ 'E)I I De Backer J a Haugaa K, 2025 ESC Guidelines for the Management of Cardiovascular Disease and

NEMOCNICE
BRNO Pregnancy, ESC Congress 2025 www.fnbrno.cz



OTS a kardioonkologie

NEW

Recommendations for heart transplantation and pregnancy

Recommendations Class Level

It is recommended to postpone pregnancy until at least 1 year after heart transplantation, taking : c
individual risk factors into account.

In women with a heart transplant, it is recommended that immunosuppression serum drug levels are
monitored during pregnancy every 4 weeks until the 32nd week, then every 2 weeks until the 36th | C
week, then weekly until delivery, and for 6-12 months after delivery to guide dosing.

Mycophenolic acid therapy is not recommended in pregnancy and should be discontinued 6 weeks c
before conception.

Recommendations for cardio-oncology and pregnancy

Recommendations Class Level
It is recommended that pregnant women with cancer who require cardiotoxic cancer therapy are | c
jointly managed by the Pregnancy Heart Team and the cardio-oncology team.

Cardiac troponin and NP measurements may be considered at baseline and during anthracycline b C

chemotherapy in pregnant women with cancer.

: FAKULTNI o MU NI Hasselberg N, 2025 ESC Guidelines for the Management of Cardiovascular Disease fnb
BRNO MED and Pregnancy, ESC Congress 2025 www.inbrno.cz



Clinical scenarios
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In life-threatening situations, diagnostics and treatments
should be the same as in non-pregnant women

: FAKULTNI o MU NI Hasselberg N, 2025 ESC Guidelines for the Management of Cardiovascular Disease fnb
BRNO MED and Pregnancy, ESC Congress 2025 www.inbrno.cz
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