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Why are we speaking about pregnancy in ACHD 

Gerhard-Paul Diller, A Kempny  et al,  Survival Prospects and Circumstances of Death in Contemporary Adult Congenital Heart Disease Patients Under Follow-Up at a Large Tertiary Centre, 
Circulation 2015
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Why are we speaking about pregnancy in ACHD 

https://www.npeu.ox.ac.uk/assets/downloads/mbrrace-uk/reports/maternal-report-2025/MBRRACE-UK%20Maternal%20Report%202025%20-%20Main%20ONLINE%20v1.0.pdf
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What does happen during pregnancy 

Significant changes occur in the maternal cardiovascular 
system soon after conception. 

- Maintain adequate uterine perfusion
- Maintan fetal oxygenation
- Maintain fetal nutrient delivery

These changes can unmask previously unrecognised 
heart disease
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What does happen during pregnancy 

The fetoplacental unit exerts significant effects on the cardiovascular system through the 
production of sex hormones:
• Relaxin
• Progesterone
• Estrogen
• dehydroepiandrosterone (DHEA)
• Testosterone

Sex hormones stimulate endothelial synthesis of nitric oxide and endogenous 
prostacyclin (vasodilators) and inhibit the activity of endothelin-1 (vasoconstrictor), 
resulting in vasodilation. 

This, in turn, leads to incomplete filling of the vascular bed and atria, activating the renin-
angiotensin-aldosterone system and inhibiting natriuretic hormone. 
This results in significant sodium and fluid retention, dilutional anemia, and reduced blood 
viscosity.
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What does happen during pregnancy 

Cardiocirculatory changes during normal pregnancy
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What does happen during pregnancy 

Inadequate plasma volume 
expansion 

- IUGR (intrauterine growth 
restriction)

- SGA (Small for gestational 
age)

- Pre-eclampsia

Can lead to rapid cardiac 
decompensation with pre-exinging 
or unknown CV disease
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What does happen during pregnancy 

Blood pressure
- Descreases as earlyas 7 wks 
- Nadir by mid-pregnancy
- Near normal at term

SVR
- 10% decrease in 1° trimester

- Nadir by mid-pregnancy (20-30% decrease)

- Remiains overall constant until term (small increase)

 Preload increases & afterload decreases

 Preload increases & afterload reaches a nadir

àPreload reaches an acme plateaus (+500cc) 
& afterload plateaus or increases mildly
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What does happen during pregnancy 

At cardiac level:

Atrial volumes increases

Ventricular volumes increases

Myocardial mass increases 

LV stroke volume increase (up to 20%)

LV CO increases (early 13% ; peak 25-50% at late T2; plateau or decline by term
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What does happen during pregnancy 

… in labor:

30% increase in CO during 1° stage of labor

50% increase during 2° stage 

Uterine compression with contraction
increased blood volume
increased venus return
increased stroke volume

HR with variable changes

BP increases in labor
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What does happen during pregnancy 

Cardiac output (CO) increases as early as 5wks gestation
Increases mostly due to increasd stroke volumes
Peaks around 30-35wks
Late in pregnancy, increased CO mostly attributable to increased HR

Red blood cell mass increases up to40%
- increased prodution of red cells 
- Increased need for maternal iron(50% increase)
- Increased oxygen dissociation
- Increased fetal oxygen transfer

Plasma volume increase is larger
- Physiological anemia of pregnnacy 
- Hct 33-38%
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Who can or cannot get pregnant safely
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Who can or cannot get pregnant safely
Classificazione del rischio (mWHO 2.0)
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Who can or cannot get pregnant safely

50%
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Who can or cannot get pregnant safely

30%
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Who can or cannot get pregnant safely

19-27% 40-100%

contraindicated



Transposition of the great arteries with intact interventricular septum. 
Infundibular-valvular pulmonary stenosis. Small apical aneurysm of the left 
ventricle.
Underwent:
• Mustard procedure, Mr. Marcelletti, 1987 
• Electrophysiological study negative for inducible arrhythmias, May 2003, age 16  

Cardiac MRI (OPBG, October 2010): Right ventricular ejection fraction = 52%  
Electrophysiological study negative for inducible arrhythmias, June 2012, age 25

Comorbidities:
• Hypothyroidism 

Clinical case: 1987



CARDIOPULMONARY TEST  07/2020: 
Exercise test stopped at 94% of maximum predicted heart rate due to difficulty 
sustaining the imposed workload, without symptoms. 
Slightly reduced exercise tolerance (duration 10 min 36 sec). 
Heart rate response within normal limits (max HR 175 bpm). 
Normal blood pressure response to exercise (max BP 140/80 mmHg).
Rare supraventricular premature beats (SVPBs) during early recovery, isolated and 
one couplet (RR’ 260 ms) in immediate recovery. 
One couplet with wide QRS (recording affected by artifacts) in phase 2 (RR’ 280 
ms).
SpO₂ at stopping: 98–99%. 
Peak VO₂: 1440 ml/min – 26.2 ml/kg/min with peak respiratory quotient (RQ) 1.1.

24-hour Holter ECG (07/2020): 
Isolated monomorphic ventricular premature beats (VPBs) (arrhythmic burden 1%), 22 
couplets, one triplet. 
One run of non-sustained ventricular tachycardia (7 beats at 150 bpm). 
Asymptomatic 
No pauses.



07/2020



• No pre-pregnancy counselling
• In treatment with Ace-i (stopped)
• Expected Delivery 03/05/2021

11/2020 call pregnant! 



8° week of gestation 



8° week of gestation



8° week of gestation



Week of gestation 34°+6



Deliver
Normal pregnancy course with cesarean delivery at 38 
weeks of gestation (April 2021). Delivery without 
complications.

Discharged with:
•Clexane 4000 IU subcutaneously at 6:00 PM until 6 weeks 
postpartum, then start Cardioaspirin 100 mg on a full stomach.



6° week post-delivery
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When is the best time
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When is the best time

THE SOONER THE 
BETTER!!!
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When is the best time

- Education during transition, starting at fertile age

- Councelling is very important to risk stratify (takes time!!!)
- Detailed history
- Address the risk factors
- Investigations: 

- ECG (SR, AF, AT)
- Echocardiogram
- BP monitor
- ECG monitor 
- Exercise test
- Blood tests
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When is the best time

- Education during transition, starting at fertile age

- Councelling is very important to risk stratify (takes time!!!)
- Detailed history
- Address the risk factors
- Investigations: 

-  ECG (SR, AF, AT)
-  Echocardiogram
- BP monitor
- ECG monitor 
- Exercise test
- Blood tests

- Councelling is very important to 
   increase patient awarness



Valve Disease



Aortic dissection





37Montanaro C, Boyle S, et al. Pregnancy in patients with the Fontan operation. Eur J Prev Cardiol. 2024 Aug 22;31(11):1336-1344. doi: 10.1093/eurjpc/zwae157. PMID: 38669446.
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Where is the best place 

- ACHD cardiologist
- Obstetrician with ACHD interest
- Intensivist with ACHD interest
- ACHD nurses
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Where is the best place 

Additional members are often involved depending on the case:

   - Cardiac surgeon (if surgery might be needed) 

   - Neonatologist (for newborn care, especially if preterm or 
high-risk)
 
   - Electrophysiologist (if there are arrhythmias) 

   - Hematologist (if anticoagulation or clotting issues are 
involved) 

   - Psycologist 
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Why pregnancy in ACHD

W h a t h a p p e n s i n 
pregnancy

Who can deliver safely

When is the best time

Where is the best place

The ACHD is a growing population

pre/-conception councelling 

ASAP

Heart Team

Hormonal changes

CONCLUSIONS
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Thank you for your attention! 

claudia.montanaro@opbg.net




