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Epidemiology 

Heart diseases in women of childbearing age (16 – 45yo): 

Rheumatic heart disease 

Congenital heart disease 

Coronary artery disease 

Cardiac Arrhythmia 

Cardiomyopathy 

Inflammatory cardiac disease 

Pulmonary hypertension 



Epidemiology 

An analysis of risk factors for postpartum cardiac events in pregnant women with 
heart disease 
中华内科杂志 - Chinese Journal of Internal Medicine, 2013, Vol.52(11), pp.966-
969 



Epidemiology 

ROPAC 2019 CARPREG II, 2018 Beijing, 2013 

Number 5739 1938 190 

Type of Heart disease 

Congenital HD 3295 (57.4%) 1235 (63.7%) 134 (70.5%) 

Valvular HD 1648 (28.7%) RHD 30 (15.8%) 

Cardiomyopathy 438 (7.6%) 12 (6.3%) 

Ischaemic HD 95 (1.6%) 

Acquired HD 443 (22.9%) 

Pulmonary HT 14 (7.4%) 

Isolated arrhythmia 260 (13.4%) 



Maternal Cardiac Events Reported Expected 

Heart failure 79 / 1663 4.8% <0.5% 

Arrhythmia 70 / 1562 4.5% <0.5% 

Cardiovascular events 33 / 1740 1.9% <0.5% 

Endocarditis 7 / 1372 0.5% <0.01% 

Overall cardiac events: 7.8% 

Maternal Cardiac events 

Drenthen et al. JACC 2007 
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Maternal Outcome 

ROPAC 2019 CARPREG II, 2018 Beijing, 2013 

MACE 307 (15.8%) 42 (22.1%) 

Heart failure 611 (10.6%) 120 (6.2%) 35 (18.4%) 

Arrhythmia 185 (3.3%) 181 (9.3%) 10 (5.3%) 

Maternal death 34 (0.6%) 6 (0.3%) 5 (2.6%) 

Cardiac arrest 8 (0.4%) 

Stroke 13 (0.7%) 

Thromboembolism 87 (1.5%) 6 (0.3%) 

Myocardial infarction 8 (0.4%) 

Dissection 5 (0.1%) 7 (0.4%) 



Timing of maternal cardiac events 

Heart failure Pulmonary hypertension 



Obstetric Cx Drenthen et al, 2007 CARPREG II, 2019 expected 

PIH 54 / 989 (5.5%) 150/ 5739 (2.6%) 5.05% 

Pre-eclampsia 35 / 1098 (3.2%) 159 /5739 (2.8%) 2 – 3% 

Thromboembolism 15 / 688 (2.2%) 0.1% 

PPH 44 / 552 (8.4%) 170/5739 (3.0%) 10 – 12% 

Ouyang et al. Int J Cardiol 2010 

Obstetric Events 
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Foetal / Neonatal Cx Drenthen et al, 2007 CARPREG II, 2019 Expected 

Premature delivery 224/1413 (15.9%) 905/5739 (15.8%) 10 – 12% 

SGA / IUGR 110/1381 (8.0%) 254/5739 (4.4%) 10% 

Foetal mortality 31/1776 (1.7%)  72 /5739 (1.3%) <0.5% 

Neonatal mortality 41/1756 (2.3%) 33/5739 (0.6%) <0.5% 

CHD recurrence 56/1616 (3.5%) 0.7-1% 

Drenthen et al. JACC 2007 

Neonatal Events 
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Cardiovascular Physiology of 

Pregnancy 

13 



Physiological Changes in Pregnancy 
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Greutmann & Pieper, EHJ 2015 

Antenatal Peripartum Postnatal 



Physiological Changes in Pregnancy 

17 

Haematological: 
Red cell mass 20-30%, Plasma volume 30 - 50%  
 total blood volume, relative anaemia 
Hypercoagulable state:  factors VII, VIII, X, and 
fibrinogen 
Renal:  
 glomerular filtration rate (GFR) and renal plasma 
flow (RPF) early in pregnancy   creatinine 
clearance, BUN at ULN, lower creatinine. GFR and 
RPF return to normal in the third trimester 
Alteration of pharmacokinetics: 
 blood volume, ↓ plasma proteins,  renal 
clearance,  hepatic clearance, ↓ gastrointestinal 
absorption 

Metabolic demand of foetus & mother 
 VO2 30% 



Cardiovascular Changes during Delivery 

Pain / Anxiety / stress –  further  CO by 50-61% 

Uterine contraction – 300-500 ml blood entering into circulation 

Haemodynamic effects of uterine contraction: 

Parameter Change 

Blood Volume  300-500ml 

Cardiac Output  30 -60% 

Heart Rate  or  

Blood Pressure  

Peripheral Resistance Unchanged 

O2 Consumption  Up to 100% 

Elkayam U et al. Cardiac Problems in Pregnancy. 1990.  



Post-partum Changes 

After delivery & postpartum: 

Venous return  [redistribution of blood volume & relief venocaval 
compression]   CO up to 60 – 80% 

Spontaneous diuresis during first 24 - 48 hours 

Haemodynamics return to baseline by 2 - 4 weeks 
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Anatomy 
Situs 

Atrial morphology 
Septal defect 

AV valve 
Ventricular morphology 

Ventricular outflow 
Great vessels 

DEMAND SUPPLY 

Haemodynamics 
Cyanosis 

Pressure / Volume overload 
Stenosis / Regurgitation 
Pulmonary hypertension 
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Assessment & Care 

during Pregnancy 



Management Guidelines 



Assessment for Pregnancy 

General concerns: 

- Status of underlying cardiac disease 

- Need for intervention in future 

- Prognosis & life expectancy 

Maternal concerns: 
- Maternal morbidity and 

mortality associated with 
pregnancy 

- Timing of pregnancy: 20’s vs 30’s 

Psychosocial concerns: 
- Family completion 

- Ability to provide child care 
- Availability of support – unmarried vs 

married, other family members 

Foetal concerns: 
- Foetal death and morbidity 

- Prematurity, neonatal mortality 
and morbidity 

- Risk of recurrence of CHD 
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Assessment of Pregnancy in Women with Heart Diseases 

Timing: 

 Pre-pregnancy 

 Pregnancy  

 - antepartum 

 - intrapartum 

 - post-partum 

Modalities: 
 Clinical (NYHA class, saturation, 

cardiac symptoms/signs) 
 ECG +/-Holter 
 Echocardiography 
 Exercise testing (CPET) 
 +/- CXR 
 +/- MRI heart 
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Risk Stratification 



Risk Stratification 



Eur Heart J 2010 

ZAHARA  



CARPREG II Risk Index 

5% 10% 15% 22% 41% 

Predicted risks for primary cardiac events 



ESC guidelines 2011 

modified WHO class – ESC 2018 



Maternal cardiac events: 5.7 – 10.5% 

Cardiology follow-up: once every 
trimester 

Care & Delivery: local hospital 

ESC guidelines 2011 

Modified WHO I & II 

mWHO II 

Unoperated ASD  or VSD 

Repaired tetralogy of Fallot 

Most arrhythmias (SVT) 

Turner syndrome without aortic dilatation 

Maternal cardiac events: 2.5 – 5% 

Cardiology follow-up: once every 
trimester 

Care & Delivery: local hospital 

mWHO I 

Small or mild 
- Pulmonary stenosis 
- PDA 
- Mitral valve prolapse 

Repaired simple lesions (ASD, VSD, DA, 
anomalous pulmonary venous drainage) 

Atrial or ventricular ectopics (isolated) 



ESC guidelines 2011 

Maternal cardiac events: 
10  - 19% 

Cardiology FU: bimonthly 
A/N care & delivery: 

referral centre 

Modified WHO II - III 

mWHO II - III 

Mild LV impairment (EF > 45%) 

Hypertrophic cardiomyopathy 

Native or tissue valve disease not considered 
mWHO I or IV (mild MS, moderate AS) 

Mild aortic dilation: Marfan < 40mm, BAV < 
45mm 

Repaired coarctation 

Atrioventricular septal defect 



Maternal cardiac events: 
19 – 27% 

FU: monthly or bimonthly 
A/N care and Delivery: 

expert centre 

Modified WHO III 

mWHO III 

Moderate LV impairment (EF 30 – 45%) 

Systemic RV with good or mildly decreased ventricular 
function 

Fontan circulation – patient well and uncomplicated 
cardiac condition 

Unrepaired cyanotic heart diseae 
Other complex heart disease 

Mechanical valve 

Moderate mitral stenosis 
Severe aortic stenosis 

Moderate aortic dilation: Marfan 40-45mm, BAV 45-
50mm, Turner syndrome ASI 20 - 25mm/m2, TOF <50mm 

Ventricular tachycardia 



ESC guidelines 2011 

Maternal cardiac events: 
40 – 100% 

Counselling: pregnancy 
contraindicated / TOP  

FU: at least monthly 
A/N care or Delivery: 

Expert centre 

Modified WHO IV 
mWHO IV 

Pulmonary arterial hypertension of any cause 

Severe systemic ventricular dysfunction (LVEF <30% or NYHA 
III-IV) 

Systemic RV with moderate-to-severely decreased ventricular 
function 

Previous peripartum cardiomyopathy with any residual LV 
impairment 

Fontan with any complication 

Severe mitral stenosis 
Severe symptomatic aortic stenosis 

Severe aortic dilation: Marfan or other HTAD >45mm, BAV 
>50mm, Turner syndrome ASI > 25mm/m2, TOF >50mm  

Vascular Ehlers-Danlos Syndrome 

Severe (re) coarctation 



Antenatal Care 

Maternal: 

- Level of surveillance (Risk level) 

- Surveillance of cardiac  adverse 
event 

- Monitoring of cardiac function 

- Need for treatment 

- Maternal drugs adjustment 

- Anticipated hospitalization during 
pregnancy 

Foetal: 
- Monitoring of foetal well being 

and growth 
- Screening of ConHD – foetal 

echo by 18-22weeks 
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Antenatal Care 
38 

Thorne, Heart 2004 



Chest X-ray: 
Straightened left heart border 
Increased cardiothoracic ratio 
Increased pulmonary vascular markings 
Small pleural effusion (early post-partum period) 
 
ECG: 
Sinus tachycardia 
left ward shift of QRS axis 
Small Q wave, inverted T wave in lead III 
Increase R/S ratio in V1 and V2 
ST segment and T waves changes 
Atrial and ventricular ectopics 
 

Antenatal Care 
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Echo during pregnancy 

Left ventricular mass  up to 50%, 
partially reversed by 12 weeks 
post-partum 

Left atrial size  

Left ventricular vol  

Left ventricular FS  

Left ventricular filling (diastolic 
function) insignificant : 

- mitral E velocity : 14% (early), 4% 
(late) 

- mitral A velocity : steadily  19%, 

- E/A :  6% (early), 10% (late) 
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Maternal Drugs Safety – FDA Categories 
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FDA classification: 
• Majority of drugs is class C; insufficient information; 

better to provide the scarce information that is available 
than give a classification that gives no guidance 

• One classification is given for the pregnancy – no 
differentiation for effects in 1st, 2nd and 3rd trimester. 

• Subjective – ACE-inibitors (D), but statins (X)? 
• False sense of security: ABCDX  graded categories? 
 
30th June 2015: US Food and Drug Administration (FDA) 
replaced former A to X categories to Pregnancy and 
Lactation Labelling Rule (PLLR): descriptive risk summary 
and detailed information on animal and clinical data. 
PLLR applies immediately for prescription drugs approved 
after 30 June 215 



2018 ESC Guidelines: Maternal Medications 

www.safefetus.com 

www.ema.europa.eu 

www.accessdata.fda.gov 

www.embryotox.de 

http://www.safefetus.com/
http://www.ema.europa.eu/
http://www.accessdata.fda.gov/
http://www.embryotox.de/


Peri-partum Managment 



Planning for Delivery 

Timing of delivery 

- spontaneous vs induced labour vs no labour  

Intrapartum monitoring 

- ECG, cuff / intra-arterial BP , CVP, Swan-Ganz catheter insertion 

Positioning 

- left lateral decubitus [ aorto-caval compression] 

Intrapartum anagelsia 

-  pain & stress 

Mode of delivery 

- Vaginal vs Caesarean section 

Second stage management 

- Shortened 2nd stage, elective instrumental delivery 

Intra-partum antibiotic prophylaxis 
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Peri-partum Management 

Timing of delivery: spontaneous vs induced labour 

Depends  on: 

- Cardiac status 

- Bishop score 

- Foetal well-being and lung maturity 

Spontaneous onset of labour and vaginal delivery is preferred 

 

Induction of labour: 

- Prostaglandins: 
- misoprostol (PGE1) 2mcg 

- dinoprostone (PGE2) 1 – 3 mg / 10mg (slow release)]: potential drop in SVR & hypotension 

- Oxytocin 

- AROM 



Intrapartum Monitoring and Management 

Maternal Posturing 

Braunwald E et al. Heart Disease. 2001. 
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Planning for Delivery 

Caesarean section recommended: 

Obstetrical reasons 

Oral Anticoagulation [Failure to switch from warfarin to heparin 2 weeks 
before labour] (Avoid forceps, use vacuum/suction devices) 

Heart failure 

Severe fixed obstructive cardiac lesions 

Avoid vasodilation (reduced preload) with epidural anesthesia 

Marfan’s with dilated aorta [>40mm] or aortic dissection 

Avoid increased blood volume, aortic stress with contractions 

Severe pulmonary HTN 
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Second Stage Management 

Second Stage management: 
Active [pushing] vs Passive [no pushing] 

second stage 
Prolonged Valsalva (active phase of second 

stage) 
Increase PA pressures, Increases R to L 

shunting 
Shunts: ASD, VSD, Tetralogy of Fallot, 

Eisenmenger’s 
Increase heart rate, Hypotension 

Ouyang et al. IJC 2010 



Anaesthetic Management 

Single shot SA 
Epidural 

anaesthesia 
Continuous SA 

Combined 
spinal-epidural 

anaesthesia 
Saddle block 

Left-to-right shunt Х  ?  ? 

Aortic coarctation Х  ? ? ? 

Aortic stenosis Х ±   ? 

Idiopathic hypertrophic 
subarotic stenosis 

Х ±   ± 

Mitral stenosis Х     

Aortic regurgitation Х  ?   

Mitral regurgitation Х     

Unrepaired tetralogy of 
Fallot 

Х    ? 

Eisenmenger’s 
syndrome 

Х    ? 

Primary pulmonary 
hypertension 

Х     

Coronary artery disease Х     
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Antibiotic prophylaxis 

Puerperal bacteremia : 

 per patient: 3.23%  

 per blood culture: 0.4 - 7% 

asymptomatic 

 2.15% of 1116 patients 

infective endocarditis after vaginal delivery: 

 0.09% (2 in 2165 patients) (manual removal of placenta) 
Sugrue et al Br Heart J 1980 
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Antibiotic Prophylaxis NICE guidelines 2008 AHA guidelines 2007 
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Post-partum Care 

Early post-partum period [48-72 hours] is potentially dangerous 

 
Blood loss / volume depletion: 
- Uterine haemorrhage 

- Uterine atony 
Fluid shift and retention / volume loading: 
- Auto-transfusion 

- Overzealous IV fluid administration 
Cardiac perturbation and arrhythmia 
Acute pulmonary hypertension 

Thromboembolism 
Infective endocarditis 
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Post-partum Care 

Prevention of post-partum haemorrhage 
Use of uterotonic drugs 
- oxytocin – improve uterine contraction, vasodilation and arterial hypotension, 

↑PVR 
- ergometrine – arterial hypertension 
- continuous infusion at lowest effective rate [oxytocin 8-12mU/minutes over 4 

hour] 
- avoidance of bolus or high dose 
Attention to fluid and hydration status 
Post-partum monitoring for 48-72 hours, up to 7 days [14 days in PAH] 
Prevention of thromboembolism: meticulous leg care, early ambulation 
Surveillance for puerperial infection  
Resumption of cardiac medications [caution: breast feeding] 
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Cardiac Pregnancy Management Algorithm – ACHD QMH 
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Cardiac Pregnancy Care Plan 
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Cardiac Pregnancy Care Plan 
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Pregnancy in Women with 
(Congenital) Heart Disease 

Medical & Health Care Practitioners 
Cardiologist, Obstetrician, Anaesthetist 

Paturients 

Risk Assessment 
and Stratification 

Risk 
Communication 

Risk Perception 

Treatment / 
Intervention Counseling Decision 
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