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Abstract: Valvular heart disease is present in about
1% of pregnancies, and it poses a management chal-
lenge as both fetal and maternal lives are at risk of
complications. Pregnancy is associated with significant
hemodynamic changes, which can compromise the
cardiac status in women with underlying valvular dis-
orders. Management of valvular heart diseases has
undergone considerable innovation and advancement
with newer techniques, approaches and devices being
employed. The decision regarding the management of
anticoagulation, especially in patients with prosthetic
valves, raises distinct questions and challenges. In this
review, we describe the management of common val-
vular heart diseases encountered during pregnancy,
role of percutaneous catheter based therapeutic inter-
ventions, the importance of a team-based approach,
and the challenges given existing gaps in the literature.
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disclose.
None of the paper’s contents has been previously
e manuscript.

1

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cpcardiol.2020.100679&domain=pdf
https://doi.org/10.1016/j.cpcardiol.2020.100679


&

Introduction

C
ardiovascular disease contributes to almost 50% of the total

maternal mortality. Maternal mortality is defined as death during

or soon after pregnancy and the United States is one of eight

countries where maternal mortality is on the rise. Valvular heart disease

(VHD) is present in 1% of total pregnancies and approximately 1 in 3 of

pregnant women with heart diseases have VHD.1-3 Significant hemody-

namic changes occur in pregnancy, including an increase in cardiac out-

put (CO), stroke volume, heart rate and physiological anemia. It is

imperative to understand the cardiac physiology of pregnancy in order to

predict which valvular lesions may do poorly with the hemodynamic

stress of pregnancy. In addition, the hypercoagulable state of pregnancy

increases thromboembolic risk associated with certain valvulopathies.

Due to major surgical and medical advances, there has been an increase

in the number of women with congenital and acquired cardiac disease

who reach childbearing age.4 Congenital heart disease is the most com-

mon etiology of VHD in western countries, while rheumatic heart disease

remains more common in developing countries.5,6 Other causes of VHD

include connective tissue disorders, myxomatous valve disease, infective

endocarditis, Marfan’s syndrome, systemic lupus erythematous and pros-

thetic heart valve disorders.7

The risk of decompensation in pregnant women due to VHD varies

based on the type and severity of the underlying condition. Generally, ste-

notic lesions carry a higher risk of complications than regurgitant pathol-

ogies, as the increased CO increases the transvalvular gradients.8 In

addition, increased heart rates associated with pregnancy causes

increased gradients in women with mitral stenosis. In contrast, the after-

load reduction and decrease in systemic vascular resistance (SVR) of

pregnancy may be beneficial for women with regurgitant lesions.

Pregnancy in itself is a hypercoagulable state associated with increased

risk of thromboembolism.9 There are accelerated rates of thrombus for-

mation and fibrinolysis that is required to achieve hemostasis within the

placenta to minimize blood loss during delivery.10 Valve thrombosis in

pregnancy is a potentially life-threatening complication, and maintaining

adequate anticoagulation is essential to reduce the risk of thromboem-

bolic events.11

The management of VHD is challenging in pregnancy given the need

to balance maternal and fetal effects of therapies. Despite the advances in

diagnostics and therapeutic options, there are challenges and potential for

adverse events to the mother and the fetus. It is crucial that an
2 Curr Probl Cardiol, March 2021



experienced multi-disciplinary team care for these patients to help ensure

the best possible outcomes. This article will focus on the common VHDs

encountered during the pregnancy, management strategies, potential role

of percutaneous, catheter-based therapeutic interventions and anticoagu-

lation management.
Risk Assessment
With close observation, prenatal counseling, and careful titration of

cardiac medications, most women with VHD tolerate pregnancy without

complications. However, some of these VHDs are poorly tolerated in

pregnancy and require aggressive management. Ideally, women with

known VHD should have pre-conception counseling with experts familiar

with heart disease management in pregnancy. Women benefit from care-

ful evaluation, management and counseling before, during and after their

pregnancy (Table 1). The European Society of Cardiology (ESC) guide-

lines on the management of heart disease during pregnancy recommend

risk assessment of all women of childbearing age, using the Modified

World Health Organization (mWHO) classification of maternal risk

(Table 2).12 Management recommendation ranges from simple surveil-

lance in a patient with mWHO class I to contraindication or termination

of pregnancy in patients with mWHO class IV. Other notable risk scores

commonly used include CAPREG II (Cardiac Disease in Pregnancy) risk

score and ZAHARA (Zwangerschapp bij SAangeboren HARtAwijkingen

I) risk score.13 Although risk assessment can be performed with available

risk scores, the WHO classification allows for lesion-specific assessment

and should be utilized for women with VHD.

ESC guidelines recommend that women with a moderate or high risk

of complications during pregnancy (greater than mWHO class II) should

be referred for preconception counseling and management to a multi-dis-

ciplinary pregnancy heart team, including a cardiologist, an obstetrician,

and anesthesiologist, with expertise in the management of high-risk
Table 1. Preconception evaluation in women with valvular heart disease

� Careful history and physical examination
� 12 lead electrocardiogram
� Echocardiogram including assessment of left and right ventricular and valve function
� Exercise test to be considered for objective assessment of functional classification
� Careful counselling for maternal risks of complications and mortality, information on

choices of therapy, risk of miscarriage, risk of early delivery, and small for gestational age
and when applicable, risk of fetal congenital defect

Curr Probl Cardiol, March 2021 3



Table 2. ModifiedWorld Health Organization classification of maternal valvular heart diseases

mWHO I mWHO II mWHO II-III mWHO III mWHO IV

Diagnosis - Small MVP
- Trivial AR
- Mild PS
- Mild TR

- Mild MR
- Mild AS
- Moderate PS
- Moderate TR

- Mild MS
- Moderate AS
- Severe PR
- Mild left ventricular
impairment (EF > 45%)

- Moderate MS
- Severe asymptomatic AS
- Severe PS
- Severe TR
- Moderate left ventricular
impairment (EF 30-45%)

- Severe MS
- Severe symptomatic AS
- Pulmonary arterial
hypertension

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

Risk No detectable
increased risk of
maternal mortality and
no/mild increased risk
of morbidity

Small increased risk
of maternal mortality
or moderate increase
in morbidity

Intermediate increased
risk of maternal mortality
or moderate to severe
increase in morbidity

Significant increased risk
of maternal mortality
or severe morbidity

Extremely high risk
of maternal mortality
or severe morbidity

MVP =Mitral Valve Prolapse; AR = Aortic Regurgitation; PS = Pulmonary Stenosis; TR = Tricuspid Regurgitation; MR =Mitral Regurgitation; AS = Aortic Steno-
sis; MS =Mitral Stenosis; PR = Pulmonary Regurgitation
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pregnancies in women with heart disease. Additional experts such as

geneticists, cardiothoracic surgeons, pediatric cardiologists, pulmonolo-

gists, maternal-fetal medicine specialists, neonatologists, hematologists,

and nurse specialists may be involved as appropriate. The patient should

be counseled about the severity of the valvular lesion, maternal and fetal

risks, and consideration of percutaneous intervention or surgical replace-

ment of valve prior to pregnancy. Women with mWHO IV high-risk

VHD should be counseled against pregnancy unless the valvular lesion

can be corrected. During pregnancy, consideration should be made

regarding timing and mode of delivery, risk of anesthesia, and predicted

success of medical therapy. For high-risk pregnancies, serial echocardi-

ography and regular follow up is routinely required.
Intervention during pregnancy
Indications for percutaneous or surgical intervention in women is simi-

lar to non-pregnant patients with VHD. If deemed necessary, most of the

interventions are performed during the fourth month of pregnancy as the

organogenesis is complete and the uterine volume is low. However, dur-

ing pregnancy, cardiac surgery should be avoided if possible due to the

significant adverse risk associated with non-pulsatile blood flow and

decreased placental perfusion during cardiopulmonary bypass.14 Surgery

is usually reserved for life threatening situations when medical interven-

tions have failed and percutaneous options are not feasible.
Stenotic lesions
In stenotic lesions such as mitral and aortic stenosis, increased cardiac out-

put causes an increase in the transvalvular gradient, thereby increasing risk of

maternal complications such as volume overload and pulmonary edema.

Mitral stenosis (MS) and Percutaneous Transvenous Mitral
Commissurotomy (PTMC). Rheumatic heart disease is the most com-

mon cause of MS among women of childbearing age worldwide. In

developed countries, congenital heart disease is more common. Pulmo-

nary edema and arrhythmias, primarily valvular atrial fibrillation with

potential thromboembolic events, are the most common complications

during pregnancy.8,15 Moderate to severe MS is usually poorly tolerated

during pregnancy due to increased mitral gradients due to the volume

load of pregnancy and the increased heart rates that further worsen the

gradients.
Curr Probl Cardiol, March 2021 5



Percutaneous Transvenous Mitral Commissurotomy (PTMC), also

known as percutaneous mitral balloon valvuloplasty, was developed in

1984 for the treatment of selected patients with MS.16,17 It is a minimally

invasive procedure performed under local anesthesia. Balloon dilation of

the stenotic mitral valve improves hemodynamics by decreasing the

transmitral gradient and thereby, reducing pulmonary artery and pulmo-

nary capillary wedge pressure.18 It is associated with significantly less

maternal and fetal complications and mortality compared to open mitral

valve commissurotomy.19 Wilkins score is used to determine anatomic

suitability for PMBV. In women with unfavorable anatomy, PTMC may

be considered as the initial method of treatment in women with mild to

moderate calcifications or impaired sub-valvular apparatus with other

favorable characteristics. Potential complications of the procedure

include mitral regurgitation (most common), atrial perforation, cardiac

tamponade, arrhythmias and emboli formation. Presence of left atrial

thrombus is a contraindication for PTMC due to the risk of dislodging the

thrombus during the procedure. Therefore, transesophageal echocardio-

gram (TEE) is mandatory prior to PTMC to exclude the thrombus.20,21

Women with significant MS should be counseled against pregnancy,

especially if the valve area is < 1.0 cm2. However, in women with a desire

for pregnancy with moderate to severe MS, PTMC should be considered

before pregnancy if valve morphology is favorable for intervention and valve

area is � 1.5 cm2, even if the patient is asymptomatic.22 If hemodynamic

compromise (NYHA class III/IV symptoms and/or systolic pulmonary artery

pressure � 50 mmHg) persists during pregnancy despite optimal medical

management such as diuretics and beta blockers, PTMC may be performed,

ideally after 20 weeks of gestation in the absence of other contraindica-

tions.12 Patients with severe mitral stenosis should be managed in tertiary

care facilities with a valve team and cardio-obstetrics team familiar with the

hemodynamic changes of pregnancy. Other possible sequelae of mitral ste-

nosis such as pulmonary hypertension and atrial arrhythmias such as atrial

fibrillation need to be considered and managed carefully.

Aortic stenosis (AS) - Transcatheter Balloon Aortic Valvuloplasty
(BAV) and Transcatheter Aortic Valve Implantation (TAVI). Congenital
bicuspid aortic valve is the most common cause of AS in women of child-

bearing age, followed by rheumatic heart disease.7 Mild to moderate AS is

usually well tolerated in pregnancy. However, severe AS is associated with

increased maternal and fetal morbidity.23 Women with severe, symptom-

atic AS should be strongly considered for valve intervention prior to preg-

nancy due to high risk of complications such as heart failure, arrhythmias,
6 Curr Probl Cardiol, March 2021



and adverse fetal outcomes such as preterm birth and low birth weight.24,25

Pregnant women with severe symptomatic unstable AS may require more

acute intervention and can be considered for transcatheter BAV as a

bridge.25 BAV may provide a small increase in valve area which helps

improve stroke volume and allows time for pregnancy to progress. It avoids

the risk of valve replacement during pregnancy and may reduce hemody-

namic complications of labor, and delivery.26,27 However, it must be per-

formed cautiously by an experienced operator to mitigate the risk of

potential complications, particularly acute aortic regurgitation. Data on

BAV for severe symptomatic AS in pregnancy is sparse.

The presence of aortic coarctation and associated congenital valve

abnormalities such as bicuspid aortic valve should be excluded, given the

associated risk of aortic dissection.28 In asymptomatic women with

severe AS without left ventricular dysfunction, pregnancy can be man-

aged with close surveillance and close attention to volume status. The

hemodynamic stress of labor and delivery requires pre-delivery anesthe-

sia and obstetric planning as epidural anesthesia and the subsequent drop

in SVR can cause hemodynamic instability. Close monitoring of blood

pressure and volume status are needed during and after delivery.

TAVI is an alternative method of treating symptomatic severe AS and

may be considered as an alternative to surgical replacement in select

patients. TAVI during pregnancy is a possible alternative to surgical valve

replacement considering the high fetal risk of surgery, including placental

hypoperfusion caused by cardiopulmonary bypass. However, the data on

TAVI in pregnant women is still very limited.29 Pre-TAVI evaluation

should be performed by a multidisciplinary heart team. Consideration must

be given to the cardiac and extracardiac characteristics of the patient, risk

of contrast injection, radiation, the feasibility of TAVI, and local experi-

ence and outcome data. In addition, etiology of AS in young women is

more likely to be from bicuspid valves and there is limited data on use of

TAVI in this population. Potential limitations of TAVI in pregnancy

include suboptimal result, conduction abnormality which might require a

pacemaker, increased risk of aortic dissection in a patient with aortopathy,

and unknown long-term durability. However, with careful assessment and

planning, TAVI can be a treatment option for severe symptomatic AS dur-

ing pregnancy who remain symptomatic despite medical therapy.30
Regurgitant lesions
Regurgitant lesions such as mitral regurgitation (MR) and aortic regur-

gitation (AR), tend to be well tolerated during pregnancy due to the
Curr Probl Cardiol, March 2021 7



decrease in SVR associated with pregnancy. The most common causes of

MR during pregnancy are rheumatic heart disease and mitral valve pro-

lapse. Chronic MR is usually well tolerated in pregnancy due to a fall in

SVR and subsequent reduced left ventricular afterload which occurs dur-

ing pregnancy. Patients with chronic mitral regurgitation rarely need

acute intervention in pregnancy.31-33 Women with severe, symptomatic

MR, and women with acute MR (usually due to papillary muscle rupture

after myocardial infarction) during pregnancy are at risk of decompen-

sated heart failure.34 Efforts should be made to stabilize the patient medi-

cally with diuretics and possibly with additional afterload reduction with

medications. Although percutaneous mitral valve repair, or mitral clip, is

a less invasive alternative to surgery, it has not been studied or approved

for clinical use in pregnant patients in the United States.

The most common cause of AR during pregnancy is bicuspid aortic

valve. AR is also well tolerated in pregnancy. Chronic severe aortic

regurgitation usually does not lead to clinical decompensation as the drop

in SVR and the increased heart rate associated with pregnancy decrease

the hemodynamic effect of the regurgitation. In rare cases of acute AR,

such as due to aortic dissection or aortic valve endocarditis, patients may

develop acute heart failure.26 TAVI may be considered for patients with

acute AR to avoid the risk of surgical complications. It is not uncommon

to have patients with mixed complex valve disease. These patients need

to be followed with frequent clinical follow up, echocardiogram, and

serial brain natriuretic peptide (BNP) levels.12,35 Care of these patients

must be individualized as the combination of AS and AR can lead to chal-

lenges in assessing valve gradients by echocardiogram, especially given

the increased cardiac output of pregnancy. Lastly, bicuspid aortic valve

can be associated with aortopathies and multi-modality imaging with

echocargiogram and cardiac MRI may be needed to assess aortic dimen-

sion and changes over time.
Bioprosthetic valve degeneration and role of valve-in-valve
implantation

Pregnant women with bioprosthetic valve degeneration can worsen

during pregnancy. Hanania et al. reported valvular degeneration in 7 of

74 bioprosthetic heart valves in pregnant patients, while Sbarouni and

Oakley et al. reported valvular degeneration in 17 of 49 women.36,37

Sadler et al. reported valvular degeneration in 10% of pregnant patients

with mitral bioprosthetic valves.38 Until a few years ago, redo open heart

surgery was the only feasible option. Recently, transcatheter valve-in-
8 Curr Probl Cardiol, March 2021



valve implantation has been employed with some success in improving

maternal and fetal outcomes. There have been several cases reported with

a high procedural success rate with bioprosthesis degeneration and valve-

in-valve implantation in single and multiple heart valves during preg-

nancy.39-41 However, there is a possibility of developing patient-prosthe-

sis mismatch with this procedure if the effective orifice area of the

prosthetic valve is not appropriate for the patient’s body surface area.42

The data on valve-in-valve implantation is still very limited, and further

research is required to explore its use in pregnant patients.
Risks and benefits of percutaneous treatment during pregnancy
While still invasive, transcatheter-based interventions present a relatively

lower risk therapeutic approach compared with open cardiac surgery.43

However, these interventions do pose specific risks both to maternal and fetal

well-being. Fetal risk of complications is mainly due to the radiation and

contrast exposure as well as hemodynamic instability that may occur during

intervention. The effects of radiation exposure depend on the radiation dose

and the gestational age of the fetus. The radiation dose below 50 mGy is con-

sidered safe for the fetus, while doses above 100-150 mGy may result in

adverse effects including miscarriage, growth reduction and mental retarda-

tion at birth.44 Percutaneous interventions performed during pregnancy gen-

erally deliver radiation that is below this threshold. The fetus is most

susceptible to the adverse effects of radiation at the time of organogenesis

during the first trimester. The second trimester is considered the most ideal

time to perform a percutaneous intervention. This is when organogenesis is

complete, the fetal thyroid is still inactive, and there is greater distance

between the fetus and the chest of the mother resulting in a lower risk of can-

cer.45 Measures to reduce radiation exposure include using the radial

approach, minimizing fluoroscopy time, small collimated beam sizes, using

echo guidance whenever possible, and using a shield to protect the fetus.46
Anticoagulation for mechanical heart valves during
pregnancy

Pregnancy is a prothrombotic state that is associated with a higher

thromboembolism risk, especially in patients with VHD. Maintaining

adequate anticoagulation is essential to reduce this risk. However, the

choice of anticoagulation and maintaining optimal anticoagulation

remains challenging due to adverse maternal and fetal risks. Data from

randomized prospective controlled trials is lacking in this population.47
Curr Probl Cardiol, March 2021 9



Recent report from Registry of Pregnancy and Cardiac Disease

(ROPAC) compared outcomes in pregnant patients with mechanical, bio-

prosthetic and with no prosthetic valves.48 Patients with mechanical

valves had valvular thrombosis in 4.7% of patients, with higher rate of

fetal loss. The rate of valve thrombosis is higher in mechanical valves in

the mitral or tricuspid positions.47

Anticoagulation in patients with mechanical heart valves during preg-

nancy is a challenging problem that requires careful shared decision mak-

ing and close monitoring. The annual risk of a thrombotic event in

patients not taking anticoagulation is approximately 4%, whereas the risk

in those on appropriate anticoagulation is 1%.49 The risks of various anti-

coagulation strategies must be discussed with the patient, and a shared

responsibility for meticulous anticoagulation monitoring should be

accepted both by the patient and the physician to optimize care and bal-

ance the risks of bleeding and thrombosis.
Vitamin K antagonists
Vitamin K antagonists (VKAs) remain the most effective anticoagula-

tion regimen to prevent mechanical valve thrombosis.50 However, it

crosses the placental barrier and has been known to cause embryopathic

effects, with a reported incidence between 0.6%-10%.51 Controversy

exists between balancing the risk of valve thrombosis versus potential ter-

atogenic effects to fetus. Current guidelines of the European Society of

Cardiology and the American College of Cardiology recommend con-

tinuing VKAs in the first trimester of pregnancy if the therapeutic dose is

less than 5 mg/day as the risk of fetal embryopathy appears to be dose

related(class IIa).23,52 Alternatively, change to unfractioned heparin

(UFH) or low molecular weight heparin (LMWH) can also be made in

the hospital setting (class IIb). In second and third trimester, current

guidelines support VKAs as the preferred choice (class Ic). At 36 weeks

of pregnancy, VKA is switched in a hospital setting to UFH or LMWH

(class Ic), with switch to UFH 36 hours prior to the planned delivery20

(figure 1). If the dose of VKA exceeds 5 mg, then consideration of chang-

ing to UFH or LMWH (with careful monitoring of anti-factor Xa levels)

in the first trimester is suggested (class IIa).53 During second and third tri-

mester, switch to VKA should be made in the hospital setting (class IIa)

(figure 2). Women must be counseled that even though the fetal risk

seems to be dose related, low dose does not completely eliminate the risk

of embryopathic effects. Also, use of VKAs in the second and third tri-

mester has been associated with neurological sequelae and increased risk
10 Curr Probl Cardiol, March 2021



Figure 1. Flowchart on anticoagulation in mechanical valves and low-dose VKA
of fetal hemorrhage in a dose-dependent manner, especially in patients

requiring higher doses to maintain therapeutic anticoagulation.54,55
Unfractionated heparin
Unfractionated heparin (UFH) does not cross the placenta, however, it

can cause heparin-induced thrombocytopenia (HIT) and osteoporosis dur-

ing pregnancy.56 Subcutaneous dosing of unfractionated heparin is not

reliable to prevent prosthetic valve thrombosis, but IV heparin is recom-

mended around the time of delivery. At 36 weeks of pregnancy, UFH or

LMWH are the preferred choice of anticoagulation, and the switch should

be made in the hospital setting. However, switch to UFH must be made
Curr Probl Cardiol, March 2021 11



Figure 2. Flowchart on anticoagulation in mechanical valves and high-dose VKA
36 hours before planned delivery with aPTT target of � 2 times the nor-

mal. Transitioning from VKA to UFH around the time of delivery is rec-

ommended due its short half-life and the ability to quickly reverse its

anticoagulant effects with protamine.57 It is also preferred over LMWH

in patients with renal insufficiency.
Low molecular weight heparin (LMWH)
LMWH does not cross the placenta and is safe in pregnancy. It pro-

vides a more predictable anticoagulant response and the incidence of HIT

and heparin-induced osteoporosis is markedly lower compared to UFH.58

ESC and ACC suggest that patients on VKA > 5 mg/day can be switched

to LMWH during the first trimester to decrease the risk of embryopathy

(class IIa). Switching from one anticoagulation to another poses a serious

risk of therapeutic failure, and needs to be done cautiously and ideally in

an inpatient setting.48 Most of the reported cases of mechanical heart
12 Curr Probl Cardiol, March 2021



valve thromboses in LMWH treated patients have been due to inadequate

dosing, lack of monitoring, or subtherapeutic anti-factor Xa levels.59 The

potential switch from VKA to LMWH should be done in a hospital set-

ting where patients can be closely monitored. In a patient on LMWH,

twice-daily dosing with weekly peak anti-factor Xa level of 0.8-

1.2 IU/mL, 4-6 hour post-dose, and trough level of > 0.6 IU/mL is rec-

ommended in low risk patients (bileaflet prosthetic valve in aortic posi-

tion without additional risk factors) and > 0.7 IU/mL in high risk patients

(prosthetic valve in mitral and tricuspid positions, and additional hyper-

coagulable conditions).20,60,61 Elkayam et al. suggested that the dose of

LMWH should be guided by the trough anti Xa levels, while the peak

should be used to avoid over anticoagulation.62 After the first trimester,

patients can either be continued on LMWH throughout the pregnancy

(class IIb) or switched to VKA during the second and third trimester

(class IIa). Considering there is no reversal agent, LMWH should be

switched to UFH prior to delivery (class Ic).
Direct-acting oral anticoagulants
Direct oral anticoagulants (DOACs) have replaced VKA for certain

conditions in the general population. However, they are contraindicated

in pregnancy as they can cross the placenta and result in embryopathy.63

If a patient on a DOAC is planning to conceive, it should be switched to

VKA or LMWH prior to conception.64

Anticoagulation for valvular atrial fibrillation
Women with MS have an increased risk of atrial fibrillation (AF),

thereby causing systemic embolization. Anticoagulation is recommended

in pregnant patients with MS and AF. LMWH is the preferred mode of

anticoagulation in the first trimester to minimize teratogenic risk, fol-

lowed by VKAs or LMWH in the second and third trimester, with switch

to UFH before delivery.12,65 Cardioversion is also a safe option during

pregnancy, but the choice depends on patient tolerance of severity of the

underlying valve disease.

General considerations for labor and delivery in
women with valvular heart disease

Expertise in cardiac physiology during pregnancy allows the obstetri-

cian, anesthesiologist and cardiologist to appropriately counsel and man-

age labor and delivery. General management strategies for women with
Curr Probl Cardiol, March 2021 13



cardiac disease include monitoring of strict input and output of fluids,

maternal positioning in left lateral tilt, careful control of bleeding, oxygen

supplementation, and adequate pain control.66 Decisions regarding mode

of delivery must consider the patient’s valvular lesion and severity, symp-

tom status, concomitant pathology such as aortopathies, and fetal indica-

tions. Most maternal cardiac pathology allows for careful vaginal

delivery with consideration for assisted second phase of labor. In general,

cesarean delivery is reserved for obstetric indications. Delivery planning

should be discussed in advance with a multi-disciplinary labor team with

experience in labor hemodynamics.

There are particular considerations for labor management for specific

valve diseases. Women with severe mitral stenosis require careful moni-

toring of vitals to avoid tachycardia, which can result in shortening dia-

stolic filling time and precipitate pulmonary edema. Strict monitoring of

fluids and surveillance for atrial fibrillation, pulmonary edema and right

ventricular failure are also important.67 In women with severe mitral ste-

nosis and secondary severe pulmonary hypertension, expertise in man-

agement of pulmonary hypertension is critical as the hemodynamic

stressors of labor and delivery can precipitate decompensation and acute

right ventricular failure. In women with aortic stenosis, decrease in sys-

temic vascular resistance from placement of regional anesthesia or blood

loss during the third stage of labor can lead to severe refractory hypoten-

sion. Aortic or mitral insufficiency is usually well tolerated, but increases

in systemic vascular resistance may worsen regurgitation and careful

pain management and monitoring of fluid intake and output is indicated.

Myocardial depressant drugs should be avoided.
Conclusion
With increased utilization of assistive reproductive technologies and

pregnancies at a later age, there is an increase in the number of pregnant

women with VHD. Stenotic lesions are less well-tolerated due to hemo-

dynamic alterations described earlier in this review. Percutaneous inter-

ventions can be considered for stenotic valve lesions in symptomatic

pregnant women. Regurgitant lesions typically fare better. Due to advan-

ces in treating congenital heart disease and transcatheter based valve

interventions, it is expected that there will be an increase in the number

of pregnant women with prosthetic valves. This will continue to pose

new challenges in terms of the long-term valve durability and manage-

ment of thrombotic risks. The risk-benefit of any approach would need to

be carefully discussed with the patient and shared-decision making
14 Curr Probl Cardiol, March 2021



utilized in developing management strategies. More data is needed, espe-

cially in the rapidly evolving field of transcatheter-based therapies, for

the treatment VHD in pregnancy. The safety of various anticoagulants in

mitigating the risks of both bleeding and thromboembolic complications

also needs further investigation. A team-based approach, through collabo-

rative cardio-obstetric programs play a key role in optimizing the person-

alized management of this special patient population with VHD.

Consideration of timing and mode of delivery, safety of cardiac medica-

tions and safety and appropriateness of imaging modalities should be

made by clinicians with expertise and experience in management of car-

diac disease in pregnancy.
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