Akutni srdecni problémy v tehotenstvi

Zuzana Motovska

Divize akutni kardiologie

1. Interni — kardiologicka klinika 3. LF UK a FN Kralovské Vinohrady, Praha

CKS BRNO 2016



Téhotenstvi

» Zvysené naroky na srdce

» Hyperkoagulacni stav

» Zvysené naroky na ledviny
» Inzulinova rezistence

» Zmény v dychacich cestach

» Zvysena zapalova aktivita
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Kardialni komplikace v prubéhu téhotenstvi
zen s preexistujici KVN
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Preexistujici kardiovaskularni nemoc

» Specializované centrum

Pre-pregnancy risk assessment and counselling
is indicated in all women with known or

suspected congenital or acquired cardiovascular
and aortic disease.

Risk assessment should be performed in all
women with cardiac diseases of childbearing
age and after conception.

High risk patients should be treated in
specialized centres by a multidisciplinary team.

ESC Guidelines 2011



All women delivering in the Netherlands August 2004 - August 2006
(n=371021)
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Cardiomyopathy Valve dis&aae Ischemia Arrhythmias Aoric dissection
Causes of maternal heart disease

Maternal morbidity due CVD was 2.3 per 10,000 deliveries
Maternal mortality rate from CVD was 3.0 per 100,000 deliveries

Huisman et al PLoS ONE 8(2), 56494 (2013)




Vrozené srdecni nemoci (VSN) se u téhotnych vyskytuji Castéji
nez ziskané srdecni nemoci

Pocet umrti v dusledky ziskanych srdec¢nich nemoci
v tehotenstvi prevysuje pocet umrti
tehotnych s VSN

Nejvyssi je mortalita téhotnych
s nerozpoznanym srdec¢nim onemocnénim




Symptomy/Nalezy provazejici fyziologické téhotenstvi
jsou identické se S/N kardiovaskularnich nemoci
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B-Type Natriuretic Peptide in
Pregnant Women With Heart Disease

[l Heart Disease [l Subaortic ventricular dysfunction
Il Controls [l Mo Subaortic ventricular dysfunction
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BNP < 100 pg/ml negative predictive value 100%
High BNP 1n 16 women with HD — no events



Limitace vyuziti diagnostickych metod

* Procedury vyuzivajici radiaci
- ne v prubéhu prvniho trimestru
- indikovat v pripadech, kde je indikace

Echocardiography should be performed in
any pregnant patient with unexplained or new I
cardiovascular signs or symptoms.

MRI (without gadolinium) should be considered
if echocardiography is insufficient for diagnosis.

lla

A chest radiograph, with shielding of the fetus,
may be considered if other methods are not b
successful in clarifying the cause of dyspnoea.

Cardiac catheterization may be considered with

very strict indications, timing, and shielding of b
the fetus.

CT and electrophysiological studies, with

shielding of the fetus, may be considered in b

selected patients for vital indications.




@ European Heart Journal (2011) 32, 3147-3197 ESC GUIDELINES

S LIMITACE LECBY

ESC Guidelines on the management of
cardiovascular diseases during pregnancy

multiple RCTs

Single RCT or non-
randomised

Consensus of experts




Popis pripadu

33-leta zena s anamnézou alergické polynozy
2 spontanni porody zdravych déti (3600g, 4100g)
3. gravidita, 24. tyden, nékolik tydnl progrese dusnosti

Vysetrena PL se zavérem CHOPN, do |éCby postupné inhalacni

kortikosteroidy a B2 mimetika, bez efektu




Priciny dusnosti v gravidite

» Fyziologicky =20 t gravidity, 40% Zen udava dusnost NYHA 2
» Plicni embolie
» Jiné stavy
Infekce, CHOPN, Hypertenze, Arytmie
» Akutni korondrni syndrom
» Preexistujici strukturdlni nemoci srdce
KMP, Vrozené srdecni vady, Chlopenni vady

» Peripartdlni kardiomyopatie




Popis pripadu Il

Dusnost je vyraznéjsi nez pri predchozim téhotenstvi

Nekasle

Afebrilni

Bez znakU flebotromédzy, bez anamnézy VTE (negat. i v rodiné)
Bez anamnézy predchoziho strukturalniho postizeni srdce

Na cileny dotaz udava, ze dusnost, ktera se vyskytla v pribéhu

predeslé gravidity, nikdy uplné neustoupila




Popis pripadu Il

TK 105/60mmHg, P reg. 125/min, 33 dechi/min
164cm/66kg(+8kg)

Holosystolicky vysokofrekvencni Selest 4/6 na hroté (MR)
Inspirac¢ni chrapky do 1/3 plic

Symetrické otoky DKK

EKG — sinusova tachykardie, KES

Laboratorné: NT-proBNP 3100 ng/l, kreatinin 48 umol/Il, hsTnT
26ng/ml, CRP 38, Le 4.3 x 107/I,




Diferencialni diagnoza

» Fyziologicky—»20 t gravidity. 40% Zen-udavd-dusnost NYHA 2 -

» Plicni embolie = nepravdépodobnd (CT neindikovdno)

» Jiné stavy-(infekee,-CHOPN; hypertenze, arytmie)

» Akutni korondrnisyndrom —2zakladni symptom-—=-bolest na hrudi-
» Peripartalni kardiomyopatie

» Preexistujici strukturalni nemoci srdce




Peripartalni - KMP

Peripartalni kardiomyopatie (PP-KMP) je forma idiopatické
KMP, kterd se manifestuje srde¢nim selhanim (SS) v dusledku
systolické dysfunkce LK na konci téhotenstvi nebo v pribéhu

prvnich mésicli po porodu, bez pritomnosti jinych pricin SS.

Jedna se o diagnozu “per-exclusionem”.

Eur J Heart Fail. 2010; 12:767



Echokardiografie

* LVED 64mm, LA 51mm,
e difusni hypokinéza, EFLK 35-40%
e vyznamna mitralni regurgitace




Diferencialni diagnoza

» Fyzioclogicky—»20 t-gravidity, 40% Zen-udava-dusnest NYHA 2 -

» Plicni embolie = nepravdépodobnd (CT neindikovdno)

» Jiné stavy-(infekee,-CHOPN; hypertenze, arytmie)

» Akutni korondrnisyndrom —2zakladni symptom-—=-bolest na hrudi-
» Peripartalni kardiomyopatie —pri predesié gravidite?

» Preexistujici strukturdIni nemoci srdce -DKMP?

Subsequent pregnancy is not recommended

if LVEF does not normalize in women with
PPCHM.




Predpokladané faktory podilejici se
na patomechanizmu PP - KMP

Activation of protective

cardiac myooyte
signalling pathways

Mormal
pregnancy .

Mormal

~

Pregnancy associated PPCM
hypertrophy ﬁ

1

= Viral antigen persistence
» Stress activated cytokines

= Autoimmune responses

= Genetic factors

* Micronutrients

= Microchimerism

* Increased myocyte apoptosis

< = Excessive prolactin production >

e
N\

Mormal

Irreversible
dysfunction

Lancet 2006; 368

: 687-93



Bromocriptine promotes recovery of cardiac function and
survival in patients with PPCM - first randomized proof-of-

concept pilot study

Sliwa K, Blauwet K, Tibazarwa K, Libhaber E, Smedema JP; Becker A, McMurray J, Hilfiker-Kleiner D

(Circulation 2010)
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Change in left ventricular ejection fraction from baseline to either death, or survival, at 6 months.

PPCM Br: 28 to 56% versus PPCM Std: 28-36%, p=0.006
PPCM Bromo: 10 % Mortality
PPCM Standard Care: 40% Mortality

—— Bromocriptine
—=— Standard




LECBA

Medication During Pregnancy After Pregnancy
Vasodilators Hydralazine ACE inhibitors
Nitrates Angiotensin receptor blockers
Diuretics Furosemide Furosemide
Hydrochlorothiazide Torsemide
p-Blockers Metoprolol Metoprolol
Atenolol Carvedilol
Anticoagulants Heparin Warfarin
Antiarrhythmics Sotalol Amiodarone
Procainamide
Other Digitalis Digitalis

Spironolactone




|dentifikace pacientky s vysokym rizikem

* LVEF<30% nebo biventrikularni dysfunkce
* |Intolerance nizkych davek BB

l

Intenzivni péce




Lécba akutniho SS v tehotenstvi

YV V V V

Oxygenoterapie (cilova sat 02 >295%),
NIV s PEEP = 5 mmHg,

Intravendzni diuretika pfi kongesci: inicialni bolus furosemid 20-40mgi.v.,

Inotropni lé¢ba (dobutamin, levosimendan):

- Obraz nizkého CO se znaky organové hypoperfuze, nebo pretrvavani

mestnani pres |écbu diuretiky,

- Zacatek léCby neoddalovat

- Ukonceni IéCby neprodluzovat (adekvatni organova perfuze, Ustup

kongesce).

Eur Heart ) 2010;12:767-78.



Na farmakoterapii rezistentni pacientka

* V\ pripadé, ze pacientka nereaguje na inotropni lécbu, nebo je
na inotropni |écbé&/IABP dependentni =» konzultace v centru
ke zvdZzeni mechanické srdecni podpory / transplantace.

there is no need for early delivery.** Urgent delivery, irrespective
of gestation, may need to be considered in women presenting or
remaining in advanced HF with haemodynamic instability.”> A
team (comprising a cardiologist, obstetrician, anaesthesiologist,
neonatologist, and intensive care physician) should discuss the
planned mode and conduct of delivery in each case, taking into
account the woman's or couples wishes. The primary consider-

ation should be maternal cardiovascular benefit.** In general, spon-

Eur J Heart Fail 2010, 12: 767



Zaver

Akutni srde¢ni problémy v téhotenstvi jsou raritni (obecné

nizkad zkusenost)

Diagnadza je limitovana symptomatologii a laboratornimi
Zzmeénami souvisejicimi s fyziologickou graviditou, s omezenym
vyuzitim zobrazovacich metod v gravidité

Lécba je limitovana na intervence a farmakoterapii bezpecnou
pro plod a chybéjici evidenci

Prinos vysetreni pred nebo na zacatku tehotenstvi u rizikovych

pacientek







Predpokladané davky zareni

Procedure

Fetal exposure

Maternal
exposure

Chest r --Fadiation exposure > 50 mGy may be associated
risk of congenital

(PAand wWith  an

increased

malformations, growth

restriction,

and

CT che! intellectual disability.

i 1.5 mG I5mSv | 7mGy | 7mSv
angiography® ' 4 ' Y

PCl or

radiofrequency 3 mGy 3 mSv I5mGy | 15 mbv
catheter ablation?




Arytmie



Management of supraventricular tachycardia (SYT)

For acute conversion of paroxysmal SVT, vagal manoeuvre followed by i.v.adenosine is recommended.

Immediate electrical cardioversion is recommended for acute treatment of any tachycardia with haemodynamic instability.

For long-term management of SVT oral digoxin® or metoprolol/propranolol®d, is recommended.

For acute conversion of paroxysmal SVT, i.v. metoprolol or propranclol should be considered. lla

For long-term management of SVT, oral sotalol® or flecainide’ should be considered if digoxin or a B-blocking agent fails. lla

Management of ventricular tachycardia (VT)

The implantation of an ICD, if clinically indicated, is recommended prior to pregnancy but is also recommended whenever indicated,
during pregnancy.

For long-term management of the congenital long QT syndrome, B-blocking agents are recommended during pregnancy and also ‘

postpartum when they have a major benefit.

For long-term management of idiopathic sustained VT oral metoprolol<d, propranololcd or verapamil<f is recommended.

Immediate electrical cardioversion of VT is recommended for sustained, unstable, and stable VT.

For acute conversion of VT that is sustained, haemodynamically stable, and monomorphic, i.v. sotalol® or procainamide should be

considered. la

Implantation of permanent pacemakers or ICDs (preferably one chamber) should be considered with echocardiographical guidance,

especially if the fetus is beyond 8 weeks gestation. fla

For acute conversion of VT that is sustained, monomorphic, haemodynamically unstable, refractory to electrical cardioversion or not

responding to other drugs, i.v.amiodarone® should be considered. fla

For long-term management of idiopathic sustained VT oral sotalole, flecainidef, propafenonef should be considered if other drugs fail. lla

ESC Guidelines 2011




Antikoagulacni terapie

OACs are recommended during the second and third trimesters until the 36th week.

Change of anticoagulation regimen during pregnancy should be implemented in hospital.

If delivery starts while on OACs, caesarean delivery is indicated.

OAC should be discontinued and dose-adjusted UFH (a PTT =2x control) or adjusted-dose LMWH (target anti-Xa level 4-6 hours
post-dose 0.8-1.2 U/mL) started at the 36th week of gestation.

LMWH should be replaced by intravenous UFH at least 36 hours before planned delivery. UFH should be continued until 46 hours
before planned delivery and restarted 46 hours after delivery if there are no bleeding complications.

Continuation of OACs should be considered during the first trimester if the warfarin dose required for therapeutic anticoagulation is Ila
<5 mg/day (or phenprocoumon <3 mg/day or acenocoumarol <2 mg/day), after patient information and consent.

Discontinuation of OAC between weeks 6 and |2 and replacement by adjusted-dose UFH (a PTT =2x control; in high risk patients
applied as intravenous infusion) or LMVYH twice daily (with dose adjustment according to weight and target anti-Xa level 4-6 hours ™
post-dose 0.8-1.2 U/mL) should be considered in patients with a warfarin dose required of >5 mg/day (or phenprocoumon
>3 mg/day or acenocoumarcl >2mg/day).

New oral anticoagulants are contraindicated in pregnant patients.

ESC Guidelines 2011
ESC Guidelines 2014






Komplikace PP - KMP

Plicni edém

Kardiogenni Sok s nutnosti mechanické podpory
cirkulace,

Arytmie,

Tromboembolické prihody,

Smrt




ESC Guidelines on the management of
cardiovascular diseases

during pregnancy

Classification (Vaughan

Williams for AA drugs)

FDA

category

~Rarmipriie ACE nhibitor
Category B: either animal reproduction studies have not demon-
H}rdrnchlorod'liazide Diuretic B strated a fetal risk but there are no controlled studies in preg-
nant women, or animal reproduction studies have shown an
Furosemide Diuretic C adverse effect that was not confirmed in controlled studies in
women.
H}rdralazine Vasodilator C | Category C: either studies in animals have revealed adverse effects
] ] on the fetus and there are no controlled studies in women, or
Spironolactone - — - —| Aldosterone antagonist * =+ = - B |~ iJiésTh women and animals are not available. Drugs should be
, given only if potential benefits justify the potential risk to the
Bisoprolol B-blocker (class Il) C =
Category D: there is evidence of human fetal risk, but the benefits
Metnpralul B_H"xker {dass ") c from use in pregnant woman may be acceptable despite the risk
Isosorbide dinitrate Nitrate B (e.g. treatment of life-threatening conditions).
Digoxinf Cardiac glycoside C
Heparin (low Anticoagulant B
molecular weight)
Heparin Anticoagulant B
(unfractionated)

European Heart Journal (2011) 32, 3147




Hypertenze v téhotestvi

Recommendations Class®

Non-pharmacological management for pregnant
women with SBP of 140-150 mmHg or DBP of
90-99 mmHg is recommended.

In pre-eclampsia associated with pulmonary
oedema, nitroglycerine given as an intravenous
infusion, is recommended.

In women with gestational hypertension or
pre-existing hypertension superimposed by
gestational hypertension or with hypertension
and subclinical organ damage or symptoms at
any time during pregnancy, initiation of drug
treatment is recommended at a BP of 140/90
mmHg. In any other circumstances, initiation of
drug treatment is recommended if SBP =150
mmHg or DBP >95 mmHg.

In severe hypertension, drug treatment with
intravenous labetalol or oral methyldopa or
nifedipine is recommended.

Women with pre-existing hypertension
should be considered to continue their
current medication except for ACE inhibitors,

ARBs, and direct renin inhibitors under close
BP-monitoring

SBP =170 mmHg or DBP =110 mmHg in
a pregnant woman is an emergency, and
hospitalization is recommended.

Induction of delivery is recommended in
gestational hypertension with proteinuria with
adverse conditions such as visual disturbances,
coagulation abnormalities, or fetal distress.

ESC Guidelines 2011



Rizikové faktory

Vék > 30 let

VicecCetna téhotenstvi
Opakované téhotenstvi
Afro-

Predchozi gestace
Obezita

Preeklampsie
Preexisutjici hypertenze

Prolongovana tokolyza betaagonisty (vede pouze k
manifestaci?)




TAPSE: An index of RV function but also a predictor of
mortality in cardiomyopathy!

Tricuspid annular plane excursion (TAPSE)

reflects longitudinal systolic excursion of the lateral valve annulus towards apex

o S
{ "ED“\“ ‘!'.
f’(‘.:\“l i
o A f"

Lateral TV annulus at ED
Lateral TV annulus at ES

Reduced TAPSE, signifying RV systolic dysfunction,
is defined as value of £ 14 mm



Outcomes of Patients With Peripartum Cardiomyopathy
Who Received Mechanical Circulatory Support

Data From the Interagency Registry for Mechanically Assisted
Circulatory Support

A INTERMACS - Competing Outcomes for Women with a PPCMP Diagnosis
Primary Prospective Implants: June 23, 2006 to March 31, 2012

1.0 4

Alive (device still in place)
Death (before transplant)
Transplant

Explanted [recovery)

0.9+

Proportion of Patients

0 6 12 18 24 30 36
Months after Device Implant

Circ Heart Fail. 2014;7:300



Acute severe PPCM with EF =45%

|

Unstable hemodynamic conditions
Cardiogenic shock

*
l Oxygenation 1
Peripartum l Postpartum up to & months
L l_
ﬂ Stable eonditions Immediate delivery Qptimized HF-Therapy:
+ -Diuretics
Optimized HF-Therapy: 'ACE'LT GLAF"BS
— --blockers
-Hydrochlothiazida -Aldostarane antagonists
-Hydralazine Malturation of the fetus lung
-Aldesterona antagonists ‘Ir 3+

!

Caesarean section

r Ablactation with bromocriptine |—1

Mo Response

Mo Response

¥
-Add Digoxin
= Consider intubation
-Consider IABP/ ECMO

-Add inotropics
-Consider intubation
-Consider IABP/ ECMO

there is no need for early delivery.** Urgent delivery, irrespective
of gestation, may need to be considered in women presenting or
remaining in advanced HF with haemodynamic instability.”> A
team (comprising a cardiologist, obstetrician, anaesthesiologist,

neonatologist, and intensive care physician) should discuss the
planned mode and conduct of delivery in each case, taking into
account the woman's or couples wishes. The primary consider-

+/-

-LVAD
=» bridge to complete recovary
- bridge to transplant

Mo Response

+

ation should be maternal cardiovascular benefit.** In general, spon-

Transplantation I

Responsa

HF-Therapy until complete
recovery

Curr Opin Crit Care 2013



What we know............

» Heart disease 1s the leading cause of maternal
death

» Most deaths occur in those with undiagnosed HD

» Maternal mortality 1s low BUT morbidity 1s
high

» Obstetric and neonatal morbidity 1s high



Klinicka prezentace

e Akutni srdecni selhani (SS)
Akutni a zavazna dekompenzace u zdravé
mladé zeny

 Chronické srdecni selhani
Klinicky obraz chronické DKM




Diagnoza

Diagnosticka kritéria pro PP-KMP:

(1) Rozvoj srdecniho selhani v poslednim mésici téhotenstvi
nebo v prubéhu 5 mésicl po porodu;

(2) Nepritomnost jiné identifikovatelné priciny srdec¢niho selhani

(3) Nepritomnost znamého onemocnéni srdce pred poslednim
meésicem téhotenstvi;

(4) Echokg prokazana systolicka dysfunkce LK s ejekcni frakei
<45%.

JAMA. 2000; 283:1183



Pre-existing idiopathic dilated
cardiomyopathy (IDC) unmasked by
pregnancy

Pre-existing familial dilated

cardiomyopathy (FDC) unmasked by

preghancy Breathless woman towards the end
of pregnancy/carly post-partum

!

HIV/AIDS cardiomyopathy

Pre-existing valvular heart disease

unmasked by pregnancy ECG l::f nm:ilu,rc!ic
alits peptides AN
Any abnormalities SeacciniloRoty All normal
Hypertensive heart disease : .
P Cardiology review (consider Consider non-cardiovascular
\ differential cardiovascular diagnoses causes of breachlessness

Pre-existing unrecognized congenital of PPCM

heart disease

Pregnancy-associated myocardial
infarction
Pulmonary embolus




Temporal Trends in Peripartum Cardiomyopathy Incidence Rate/ 10 000 Live Births

2007 2008 2009 2010 2011
Complete case analysis
Caucasian 58 6.4 72 8.3 7.6
African—American 19.9 215 28.3 325 35.2
Hispanic 36 33 34 4.3 39
Asian/Pacific Islander 33 29 45 5.5 3.1
Native American 44 5.0 58 6.0 12.0

Pocet narozenych déti v CR v r. 2013 106 751 (= 85 PP-KMP)

J Am Heart Assoc. 2014;3:e001056




Medical Treatment of Heart Failure in peripartum women

Effect
on fetus

[ Non Pregnant

{cardinmyopathy]] [ Early Pregnancy] { Late Pregnancy ] [ Postpartum }

According to Diuretics Diuretics Diuretics
standard heart Hydralazine Hydralazine Ace-inhibitor
failure guidelines Beta Blocker Beta Blocker Beta blocker



Diagnoza PP - KMP

— Riziko - pozdni diagnodza:
- dusnost, unava v peripartalnim obdobi
u mladé “zdravé” zeny nejsou povazovany
manifestaci SS,
- raritni diagndza (s tim souvisejici riziko)




LéCebny postup

Podle vyskytu ve vztahu k porodu

a) V prubéhu téhotenstvi
- limitované bezpecné léky
- porod (nacasovani, vedeni)

b) Po porodu
standardni |écba SS (+inhibice sekrece prolaktinu u PP KMP)




Preexistujici kardiovaskularni nemoc

» Specializované centrum

WHO I

* Mechanical valve

. Systemic right ventricle

* Fontan circulation

* Cyanotic heart disease (unrepaired)

* Other complex congenital heart disease

* Aortic dilatation 4045 mm in Marfan syndrome
« Aortic dilatation 45-50 mm in aortic disease associated with bicuspid
aortic valve

ESC Guidelines 2011



