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Osnova prednasky

e i1 se srdce a krevni obéh u M a Z?

* Jaka je vlastné prevalence chlopennich vad v
zavislosti na pohlavi?

* A proc?
* Jak méni téhotenstvi krevni ob¢h matky?

* Co nového prinaseji GL ESC 2025 z hlediska
chlopennich vad u zen?
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Lisi se Zzenskeé srdce od muzského? Ano.

Zenske srdce:
* vice podleéha emocim
* je klicem, ktery otevira cestu k celé jeji osobnosti

* t¢zko muze opravdoveé milovat vice muzu najednou
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podleha hormonalnim mési¢nim cy
téhotenstvi

srdce je mensi, ma vyssi EF, reaguje
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v t€¢hotenstvi vyssi krevni objem, vyssi TF 1 CO — kritické pro
stenotické vady, demaskace tiché vady...

naopak mozné komplikace antikoagulacni I€



1 J CENTRAL ILLUSTRATION: Sex Differences in Valvular Heart Disease
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Sex Differences and Similarities in Valvular Heart Disease

Jacqueline T. DesJardin, Joanna Chikwe, Rebecca T. Hahn, Judy W. Hung, Francesca N. Delling
Circulation Research Volume 130, Number 4, https://doi.org/10.1161/CIRCRESAHA.121.319914
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Prevalence chlopennich vad

* je v souctu u muzu a u Zen stejna

* ale 1iSi se proporcionalni zastoupeni jednotlivych vad mezi
pohlavimi

* na zaklad¢ genetickych rozdilu

* pokud se budeme bavit o vadach v t€hotenstvi, tak jde
samozieym¢e piredevsSim o vrozené patologie anebo porevmaticke

vady

.
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A Rheumatic heart disease
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Mitralni stenoza (MS) postihuje zeny az 3x Castéji nez
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muze, zejména v dusledku revmatické horecky.

U muzl je celkové vysSi riziko rozvoje AoS, ¢astecné kvuli
CastéjSimu vyskytu bikuspidalni aortalni chlopné (v
pomeéru 2:1 az 4:1). U zen se vSak AS stava dominantni
ve vyS$Sim véku; nad 80 let tvofi Zeny vétSinu pacientl s
touto vadou.

Prolaps mitralni chlopné (MVP) je také ¢astéjSi u
zen, které mivaji difuznejSi myxomatodzni postizeni.
MR obecné vice u zen

(Prevalence stredni a tézké TR je statisticky vyrazné vysSi
u zen. Podle Framingham Heart Study byl pomér vyskytu
umuziazen1i:1,6.)

Movahed MR, Bahrami A, Eshraghi R. Gender specific echocardiographic
prevalence of valvular stenosis and regurgitations in a large inpatient database of
24,265 patients. Am J Cardiovasc Dis. 2025 Feb 15;15(1):21-28. doi:
10.62347/HYOC9461. PMID: 40124090; PMCID: PMC11928885.

Evan J. Wiens, Kristal Kawa, Malek Kass, and Ashish H. Shah. 2024. Impact
of biological sex on valvular heart disease, interventions, and
outcomes. Canadian Journal of Physiology and Pharmacology. 102(10):

585-593. https://doi.org/10.1139/cjpp-2023-0390

Singh JP, Evans JC, Levy D, et al. Prevalence and clinical determinants of mitral,
tricuspid, and aortic regurgitation (the Framingham Heart Study). Am J Cardiol.
1999;83(6):897-902. doi:10.1016/S0002- 98)01064-9
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Pro¢ je incidence chlopennich vad odli§na u M / Z?

* Genetickée faktory hraji zasadni roli v tom, proc€ se chlopenni
vady u muzu a Zen vyvijeji odlisSn€. Rozdily nejsou dany
pouze pohlavnimi hormony, ale 1 specifickou expresi genu na
chromozomu X a odlisSnymi signalnimi drahami v bunkach

chlopni (intersticialni bunky chlopné — VIC)....

* Aterosklerosa je ¢ast¢jsi u muzl, patogenesa je podobna...
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Pohlavné specificka genova exprese v chlopnich

.....uzen a muzu dochazi k aktivaci odlisSnych genovych sad pii rozvoji fibrozy a
kalcifikace. U zen je vyrazn€ji aktivovana draha NOTCHJ1, jejiz mutace jsou
piimo spojeny s kalcifikaci aortalni chlopné, ale jeji regulace se mezi pohlavimi
l1si.

Acharya A, Hans CP, Huang ET, et al. Notch1 signaling maintains lineage fidelity and inhibits
osteogenic differentiation in cardiac valve progenitors. Development. 2011;138(19):4221-4232.
doi:10.1242/dev.062083

Schlotter F, Halu A, Goto S, et al. Spatiotemporal Multi-Omics Mapping Generates a Molecular Atlas of
the Aortic Valve and Reveals Network Dysregulation in Calcific Aortic Valve Disease. Circulation.
2018;138(4):377-393. doi:10.1161/CIRCULATIONAHA.117.032291

Hadji F, Boulanger MC, Guay SP, et al. Altered DNA Methylation and Gene Expression Profiles in Male
and Female Visceral Adipose Tissue Context of Calcific Aortic Valve Stenosis. Front Cell Dev Biol.
2021;9:693510. doi:10.3389/fcell.2021.693510
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Bikuspidalni Ao chlopen

* BAV je nejsilnéjSim genetickym prediktorem aortalni stendzy a jeji vyskyt je
siln€ vdzan na muzské pohlavi. Pfedpoklada se zapojeni gent na chromozomu X
nebo genll jako GATA4 (a dalSich), které vykazuji rozdilnou penetranci u muzi a

zen.

Tzemos N, Therrien J, Yip J, et al. Outcomes in adults with bicuspid aortic valves. JAMA.
2008;300(11):1317-1325. doi:10.1001/jama.300.11.1317

Garg V, Muth AN, Ransom JF, et al. Mutations in NOTCHL1 cause aortic valve disease. Nature.
2005;437(7056):270-274. doi:10.1038/nature03940

Michelena HI, Khanna AD, Cassot DM, et al. Sex differences in bicuspid aortic valve disease:
Presentation, phenotype, and outcomes. JACC Cardiovasc Imaging. 2020;13(10):2180-2191.
doi:10.1016/j.jcmg.2020.03.008

Prerov KARDIOLOGICKA

uuuuuuuuuuuuuuuuuuuuuu

M Nemocnice AGEL (, L INTERNT KLINIKA



* U Zen dochazi k remodelaci aortalni chlopné spise cestou
vazivove prestavby (fibrdzy), zatimco u muzi prevazuje

masivni depozice vapniku (kalcifikace).

* U Zen je CastéjSim komp. mechanismem koncentricka HLK

(s vEtsi intersticialni fibrozou), u muzu excentricka HLK.

Clavel MA, Messika-Zeitoun D, Pibarot P, et al. The complex nature of aortic stenosis in women:
genetics, biology, and clinical outcomes. Can J Cardiol. 2021;37(7):1004-1017.
doi:10.1016/j.cjca.2021.03.014

Thaden JJ, Nkomo VT, Suri RM, et al. Sex differences in calcific aortic stenosis: Protective role of
estrogen? Circulation. 2014;130(Suppl 2):A19232. Link na Circulation AHA

Simard L, Coté N, Dagenais F, et al. Sex-related differences in the pathogenesis, diagnosis, and
management of aortic stenosis. J Am Coll Cardiol. 2018;71(13):1457-1470.
doi:10.1016/j.jacc.2018.01.059
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Role estrogenovych receptorii a chromozomu X

* Estrogeny moduluji genovou expresi prostiednictvim
receptorit ERa a ERP. U Zen tyto receptory v intersticidlnich
bunkach chlopné tlumi osteogenni diferenciaci - méné kalcia, ale vice

vazivove tkané

Parra-1zquierdo I, Castanos-Mollor |, Lopez J, et al. Lipoprotein(a) and valve calcification: a sex-
specific genetic relationship in aortic stenosis. Eur Heart J. 2019;40(27):2245-2253.
doi:10.1093/eurheartj/ehz102

Masjedi S, Lei Y, Khoo A, et al. Sex-related differences in the valvular interstitial cell response
to mechanical stretch and TGF-B1. Cardiovasc Eng Technol. 2017;8(4):458-471.
doi:10.1007/s13239-017-0322-z

Kaden JJ, Bickelhaupt S, Weiner SM, et al. Genetic polymorphisms in the calcium receptor
gene and calcific aortic stenosis. J Heart Valve Dis. 2010;19(2):206-212. PubMed Link
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Plicni hypertense u MS

* PH je u Zzen s MS vyrazn¢jsi nez u muzi — zieymé
jde o jinou vasoreaktivitu plicniho recisté?

Hart SA, Krasuski RA, Wang A, Kisslo K, Harrison JK, Bashore TM. Pulmonary hypertension
and elevated transpulmonary gradient in patients with mitral stenosis. J Heart Valve Dis.
2010;19:708-715.
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Pregnancy Heart Team

New recommendations (1) @ESC

Recommendations Class Level
Section 4. The Pregnancy Heart Team

Although the concept of the Pregnancy Heart Team was previously part of the general principles *
now been given its own dedicated section, which covers all aspects from pre-concepti~- d

postpartum period. t 90

A discussion by the Pregnancy Heart Team about the high risk of - 6\Y ‘OY

morbidity and the related high foetal risk is recomme~- * Y m

class IV conditions, including a shared deri-* Y‘Z‘KO

involving psychological suppor* Kem

It is recommended ** AV, )
C

evaluate- . N 0 ~ugh C
7e0y ﬁaﬁcy ym 1 gk0se -

A d‘ .<u prior to pregnancy in

m ,7?(6% ‘{&S&“@“ . rLM, cardion.wop?thy, ACHD, .amd
C

[ ]
‘\]‘ e O
X“ 2025 ESC Guidelines for the management of cardiovascular disease and pregnancy

(European Heart Journal; 2025 — doi: 10.1093/eurheartj/ehaf193)

I INTERNT KLINIKA
KARDIOLOGICKA

uuuuuuuuuuuuuuuuuuuuuuuuu

Prerov

M Nemocnice AGEL (,



>

* Risk assessment mWHO 2.0
* Genetic counselling

» Lifestyle counselling

* Reproductive technology

* Drug review

« Clinical optimization

« Contraception

Pre-conception

Pregnancy

Disease-specific

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

* Documented delivery plan

Delivery (plan)

« Timing and mode of delivery

« Foetal and maternal monitoring

« Anaesthesia and pain relief methods

« Drug management and bleeding control
« Device management

Post-partum

« Breastfeeding and lactation
« Contraception
« Maternal cardiac follow-up

Long term

« Identify adverse pregnancy outcome
= Women's Heart Clinic
« Cardiovascular risk factor screening

@esc
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3 ‘ Modified WHO 2.0 classification of maternal CV risk (1) @ESC

mWHO 2.0 mWHO 2.0 1l
Ventricular (dys)function + pulmonary hypertension

Valvular heart disease
mall or mild
pulmonary stenosis

mitral valve prolapse
without significant
regurgitation

mWHO 2.0 lI-l1l

Mild left ventricular
impairment: EF >45%
Significantly impaired RV
(sub-pulmonary) function

Native, homograft or tissue
valve disease not
considered mMWHO 2.0 | or
IV: mild mitral stenosis,
moderate aortic stenosis
Moderate valvular
regurgitation

mWHO 2.0 11l mWHO 2.0V
Moderate left ventricular Severe left ventricular
impairment: EF 30%— impairment: EF <30%
45% or NYHA class llI/IV

Previous PPCM with not  Previous PPCM with
more than mild residual  more than mild left
left ventricular ventricular impairment
impairment

PAH

Uncomplicated mechanical  Severe mitral stenosis
valve with stable well Severe symptomatic
controlled INRs. Moderate  aortic stenosis

mitral stenosis

Severe asymptomatic aortic

stenosis

Severe left-sided lar

regurgitation
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Modified WHO 2.0 classification of maternal CV risk (5) @ESC

mWHO 2.01 mWHO 2.0 1l mWHO 2.0 lI-1ll mWHO 2.0 11l mWHO 2.0 IV

Risk

No detectable increased  Small increased risk of Intermediate increased Significantly increased Extremely high risk of
risk of maternal mortality maternal mortality or risk of maternal mortality risk of maternal mortality maternal mortality or
and no/mild increased moderate increase in or moderate to severe or severe morbidity severe morbidity

risk in morbidity morbidity increase in morbidity

Average maternal cardiac event rates

Van Hagen et al 2016
9.9% 7.7% 17.7% 28.9% 50.3%
Silversides et al 2018
3.1% 21.7% 12.8% 21.1% 35.6%
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Modified WHO 2.0 classification of maternal CV risk (6)

mWHO 2.01

mWHO 2.0 1I

mWHO 2.0 II-1I

Individualize each maternal risk with the modifiers below (derived from CARPREG Il)

CARPREG Il score:1 point

- No prior cardiac intervention
indicated

- Late pregnancy assessment

CARPREG Il score :2 points
- Ventricular dysfunction

- High-risk left-sided valve disease or outflow tract obstruction

- Pulmonary hypertension
- Coronary artery disease
- High-risk aortopathy

Involvement of the Pregnancy Heart Team

No

Counselling

Yes: (by regular healthcare
professional)

No

Yes: (by regular healthcare
professional)

Obstetric and cardiac care during pregnancy

Local hospital

Location of delivery
Local hospital

Local hospital

Local hospital

Yes

Yes: expert counselling by
Pregnancy Heart Team is
required

Shared care with 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 Il

CARPREG Il score:3 points

@ESC

mWHO 2.0 IV

- Prior cardiac event or arrhythmias

- Baseline NYHA I11/1V or cyanosis

- Mechanical valve

Yes

Yes: expert counselling by
Pregnancy Heart Team is
required

Care led by Pregnancy Heart
Team in expert centre

Expert centre, care led by
Pregnancy Heart Team

™ Nemocnice AGEL
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Yes

Yes: expert counselling by
Pregnancy Heart Team is
required, with clear and
thorough discussion of very
high pregnancy risk and
shared decision-making
process for termination if
pregnancy occurs

Care led by Pregnancy Heart
Team

Expert centre, care led by
Pregnancy Heart Team
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ATB profylaxe IE

2018 Guidelines Class Level 2025 Guidelines
Section 4. The Pregnancy Heart Team

Prophylactic antibiotic therapy to Systemic antibiotic prophylaxis may be

prevent endocarditis during delivery is C considered for delivery in women at C
not recommended. high risk.

Class Level
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" Aortopatie

u 'j. 2018 Guidelines Class Level 2025 Guidelines Class Level
” Section 8. Recommendations for aortopathies, cardiac surgery, and pregnancy

Pregnancy is not recommended in It is recommended that women with
patients with vascular Ehlers—Danlos vascular Ehlers—Danlos syndrome
syndrome. wishing to become pregnant are
counselled regarding the very high risk

- of pregnancy-related adverse events -

by a multidisciplinary team,

considering family history, genetic

variant, and previous vascular events.
Beta-blocker therapy throughout Beta-blocker therapy throughout
pregnancy should be considered in pregnancy and in the post-partum
women with Marfan syndrome and lla C periodis recommended in women C
other heritable thoracic aortic with MFS and other HTADs.

diseases.

M Nemocnice AGEL (, L INTERNT KLINIKA
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2018 Guidelines Class Level 2025 Guidel:- Level
Section 9. Recommendations for congenital heart disease and preesr-

Patients with a systemic right ventricle It i “01 0
(Mustard/Senning or congenitally . ﬂtﬁt\jg
corrected TGA), in NYHA class I1l/1V o &0@ \( ! ) e , a1 NYHA
systemic ventricular dvsf- < " Q{\S ) 66}\(30 .avventricular
(EF <40%), or ~ \]aﬂ63S d‘é}‘ m ...uon (EF <40%), or severe TR ) C
Ak e{\]o - Ya wishing to become pregn=-" ﬁyﬁ\
(eZ C AOD me VD
L@bce . 0\46 A counselled bv * d p\a‘(\O
’- ~
“ m‘&t& ree=-" Ye
| m 1> : (0&6357 1%
SY _.u aortic valvuloplasty should b~ . VX‘OXO? - pregnant
considered during pregn>- NQ@“ _.< aortic stenosis not
with severe a~—" =~ 1 do?o _..ing to medical therapy, non- Iib C
sur- ZﬁaCﬁe surgical options such as balloon
S6dﬁ0 r m valvuloplasty or TAVI may be considered.
. S’&\]‘ _.aidered in A bioprosthetic valve is recommended

(over a mechanical valve) in young
women contemplating pregnancy
requiring a valve prosthesis.

lla C
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Aortalni stenoza vod
e8I PIC
Recommendations for ~- ’ééﬁé VYY©2 Case and pregnancy (1) @ESC

oD Sedﬂozﬁ

; = Zr Va\'llfﬂo _.vummended before pregnancy in symptomatic patients with - y
J

_ 5Lenosis. m‘&‘ﬁc\(‘a° o

. : \
Intervention should be considered before pregnar-
preg - asym?

aortic stenosis after counselling on the - \(dyz )

vel

C

O matic severe
wJ
2 lla C
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Chlopenni chirurgie u téhotnych

Valve surgery during pregnancy should only be considered when there is a maternal
mortality risk and other treatment options have failed.

\ze- -
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Uméle chlopné

 Data from the ROPAC IlI study, focusing on prosthetic valves,

show that the

chance of an uncomplicated pregnancy with a live

birth in women with a MHV was 54%, compared to 79% In women
with a tissue valve.

« MHV: Throm
bleeding com
and a United

potic complications occur in 9%—-24% and
nlications in 20%—-30% of the cases in the ROPAC Il

Kingdom study, respectively
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Uméle chlopné

Recommendations Class Level
A bioprosthetic valve is recommended (over a mechanical valve) in young women . B
contemplating pregnancy requiring a valve prosthesis.

It is recommended that the type of valve surgery or intervention for a woman .
contemplating pregnancy is chosen in consultation with the Pregnancy Heart Team.

* mechanicka chlopent u mladych muza X bioprotéza U
mladych zen

* Moznost Valve-in-valve procedury...
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Stenotic Valve Disease

* Poorly tolerated

* Nodal blocking agents and diuretics first line
* Valvuloplasty considered when medical therapy fails
» If surgery required, preferred during 2" trimester

Pregnancy

Physiologic Changes: Hypercoagulability - 1 Blood Volume / Preload - * Cardiac Output - > Heart Rate -
J Systemic & Pulmonary Vascular Resistance - |, Diastolic Filling Time - {, Systemic Blood Pressure - Chamber Dilation

Regurgitant Valve Disease

*  Well-tolerated due to lower

SVR/afterload

* Possible symptoms in late pregnancy or

post-partum period

childbearing age

* Adverse maternal and fetal outcomes with
mechanical valves during pregnancy
* Bioprosthetic valves preferred in women of

Aortic Stenosis

* Bicuspid AV
common

* Highest risk during
2nd and 3rd
trimester, labor,
immediate post-
partum period

¢ Adverse fetal
outcomes

Mitral Stenosis

* Risk of arrythmias
(e.g. atrial
fibrillation)

* Adverse fetal
outcomes

mWHO Class IV
(Pregnancy Contraindicated)
Severe Symptomatic

Aortic Stenosis

mWHO Class IV

(Pregnancy Contraindicated)
Severe Mitral
Stenosis

Pulmonic
Stenosis

* Generally
well-
tolerated
(unlike
AS/MS)

* D Cardiac
output ™
gradients

*  Monitor for
RV failure in
severe PS

Sex Differences and Similarities in Valvular Heart Disease

Left-Sided

Regurgitation

e Surgical repair
before pregnancy
in severe
symptomatic AR/
MR

* Avoid pregnancy
if severe AR/MR
and LVEF < 30%

* Diuretics PRN,
afterload
reduction

* Avoid surgery
during pregnancy

Jacqueline T. DesJardin, Joanna Chikwe, Rebecca T. Hahn, Judy W. Hung, Francesca N. Delling
Circulation Research Volume 130, Number 4, https://doi.org/10.1161/CIRCRESAHA.121.319914

Regurgitation

Pulmonic

Risk of RV
failure in
moderate to
severe PR with
additional risk
factors (e.g. PA
stenosis, RV
hypertrophy or
dysfunction,
multiple
gestation)

* ?Increased
valvular
degeneration

* Low-dose
aspirin

* No adverse
maternal or
fetal outcomes
if no valve
dysfunction or
thrombosis

Nemocnice AGEL
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M Risk of valve
thrombosis

Warfarin associated with
dose-dependent fetal
birth defects in 1t
trimester

1%t trimester: Warfarin if
< 5 mg daily vs LMWH;
2" trimester: warfarin;
3rd trimester: transition
to LMWH at 36 weeks
LMWH Anti-Xa goal 0.8-
1.2 U/mL

Low-dose aspirin

mWHO Class I
(Significant Morbidity & Mortality)

Any Mechanical Valve
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ESC Pocket Guidelines App to access

e All ESC Pocket Guidelines

O AND

e Over 140 interactive tools
> Clinical decision support

> Algorithms
> Calculators
> Charts & Scores

* Congress guidelines presentations

* Official guidelines slide sets
« Essential messages
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