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Abstract

Importance: Mechanical heart valves (MHVs) pose significant thrombogenic risks to pregnant 

women and their fetuses, yet the choice of anticoagulation in this clinical setting remains unclear. 

Various therapeutic strategies carry distinct risk profiles that must be considered when making the 

decision about optimal anticoagulation.

Objective: We sought to review existing data and offer recommendations for the anticoagulation 

of pregnant women with MHVs, as well as management of anticoagulation in the peripartum 

period.

Evidence Acquisition: We performed a literature review of studies examining outcomes in 

pregnant women receiving systemic anticoagulation for mechanical valves, and also reviewed data 

on the safety profiles of various anticoagulant strategies in the setting of pregnancy.

Results: Warfarin has been shown to increase rates of embryopathy and fetal demise, although 

it has traditionally been the favored anticoagulant in this setting. Low-molecular-weight heparin, 
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when dosed appropriately with close therapeutic monitoring, has been shown to be safe for both 

mother and fetus.

Conclusions and Relevance: We favor the use of low-molecular-weight heparin with 

appropriate dosing and monitoring for the anticoagulation of pregnant women with MHVs. Data 

suggest that this approach minimizes the thrombotic risk associated with the valve while also 

providing safe and effective anticoagulation that can be easily managed in the peripartum period.

Target Audience: Obstetricians and gynecologists, family physicians.

Learning Objectives: After completing this activity, the learner should be better able to: 

describe the clinical considerations in choosing an anticoagulation strategy for a pregnant patient 

with an MHV; evaluate the existing data about the safety profile of various anticoagulation 

strategies and the potential benefits and risks of each approach to the mother and fetus; and discuss 

one recommended approach to management of mechanical valves in the pregnant patient and 

assess the clinical nuances associated with each individual patient’s decision.

Mechanical heart valves (MHVs) increase the risk of thromboembolism, and systemic 

anticoagulation is required to prevent adverse outcomes including valve thrombosis, stroke, 

and death. In pregnancy, the hemostatic equilibrium is further disrupted by physiologic 

changes including production of procoagulant serum factors, acquired protein C resistance, 

reduced protein S levels, and decreased fibrinolysis.1 The choice of optimal anticoagulation 

in pregnant women with mechanical valves, however, remains a source of controversy.

All major guidelines currently recommend vitamin K antagonists (VKAs), with the 

addition of low-dose aspirin in those with low bleeding risk, as the primary prophylactic 

strategy in the general patient population with MHVs.1–3 However, warfarin, the dominant 

VKA in clinical use, carries significant risks of warfarin-induced embryopathy and fetal 

demise.4 These adverse fetal outcomes must be weighed against limited data suggesting 

a potentially increased incidence of maternal thromboembolic events with heparin-based 

anticoagulation.5 Direct oral anticoagulants are currently contraindicated in patients with 

MHVs in light of a prospective trial showing increased rates of both thromboembolic and 

bleeding complications.5 Although low-molecular-weight heparin has proven to be safe for 

the fetus in pregnancy, small studies of unmonitored therapy have questioned whether it is as 

effective as warfarin for stroke prophylaxis in patients with MHVs.2

To date, there is no clear consensus in the ideal anticoagulation strategy in pregnant 

women with MHVs as evidenced by variability among different professional groups’ 

recommendations (Table 1). There are various proposed protocols for anticoagulation 

of MHVs in pregnant women using warfarin, low-molecular-weight heparin (LMWH), 

unfractionated heparin (UFH), or a combination of medications, typically favoring the use 

of heparin products for the first trimester in order to mitigate fetal risks.5,7 Unfortunately, 

none of these protocols have been prospectively trialed in a head-to-head comparison study, 

and there is a high degree of variability in the choice of anticoagulation in this patient 

population. In this review, we will outline the current understanding of the risks and benefits 

of each approach, with the hope of empowering women to make informed decisions in this 

complex clinical setting.
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EPIDEMIOLOGY

Mechanical heart valves are rare in women of childbearing age. Data from a large national 

health survey from 1988 reported a prevalence of valve prostheses in the United States 

ranging from 0.2 per 1000 in people aged 44 years or younger to approximately 5.3 

per 1000 in people aged 75 years or older.8 Approximately two-thirds of these valves 

were mechanical.7 At the time of the study, the most common reason for prosthetic valve 

implantation in younger patients was rheumatic heart disease. Although the incidence of 

rheumatic heart disease has been declining for decades, advances in cardiovascular medicine 

allow more patients with congenital heart disease to survive into adulthood, resulting in a 

growing population of young adults with prosthetic heart valves, the majority of whom will 

have mechanical valves requiring long-term anticoagulation.8,9 As outlined in detail later in 

this review, major society guidelines currently recommend consideration of mechanical over 

bioprosthetic heart valves in younger patients, given their predicted longevity and decreased 

need for surgical replacement.10

ANTICOAGULATION OPTIONS

The various anticoagulation strategies proposed by professional societies each carry their 

own risks and benefits (Table 2). Potential protocols include LMWH throughout all 3 

trimesters (LMWH-LMWH-LMWH), warfarin throughout (War-War-War), LMWH in the 

first trimester in an attempt to mitigate fetal risks, followed by warfarin (LMWH-War-War), 

or low-dose warfarin throughout in women who maintain therapeutic drug levels on doses 

of warfarin less than 5 mg/d (LD-War-LD-War-LD-War). Unfractionated heparin has many 

limitations including the need for multiple injections or continuous intravenous therapy, risk 

of osteoporosis, and delayed elimination in pregnancy. Our practice has been to avoid its use 

in pregnancy, and as such, we have excluded it from this review. In the following section, we 

outline the current data on maternal and fetal risk with each approach.

Warfarin

Warfarin has the strongest evidence for stroke prophylaxis in MHVs. Consensus guidelines 

consistently recommend warfarin for anticoagulation of MHVs in nonpregnant patients.2–4 

Although these guidelines are designed to preserve maternal health, they do not account 

for the significant risks to the fetus with warfarin exposure during pregnancy. Rates of 

embryopathy and fetal demise with warfarin exposure during pregnancy are significant.

Efficacy of Warfarin—A meta-analysis of 13,088 patients with MHVs reported a rate of 

embolism of 8.6 per 100 patient years without systemic anticoagulation, which is reduced to 

1.8 with warfarin.11 Compared with aortic valves, mitral valves and combined aortic/mitral 

valves have increased rates of thromboembolism.11 Another major meta-analysis of pregnant 

women with mechanical valves found that VKA treatment was associated with the lowest 

rate of adverse maternal outcomes compared with LMWH, LMWH and VKA, and UFH 

and VKA.1 The addition of aspirin to warfarin has been shown to significantly decrease 

the rate of stroke and improve mortality,12 and this has led to the majority of professional 

guidelines recommending aspirin in addition to oral anticoagulation therapy in patients with 
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low bleeding risk.6 Our practice is to add low-dose aspirin to systemic anticoagulation in 

pregnant patients with low bleeding risk, as well.

Risks of Warfarin

Fetal Demise.: Although warfarin has the most data in preventing thromboembolic events in 

patients with MHVs, there are numerous adverse effects in the fetus that must be taken into 

account. Warfarin is a small molecular weight compound that readily crosses the placenta.13 

Due to reduced fetal hepatic synthetic function, the levels of vitamin K–dependent clotting 

factors in fetal circulation are low. Consequently, warfarin’s effects on fetal blood are 

amplified and result in microhemorrhages that can cause fetal demise and characteristic 

embryopathies.13

A recent meta-analysis including 2113 pregnancies and 1538 women found the rate of fetal 

demise was 33% in women who took warfarin throughout their pregnancies.7 Furthermore, 

subgroup analysis based on warfarin dosing (high dose >5 mg/d versus low-dose warfarin ≤5 

mg/d) revealed the rate of fetal demise rose to 63% in the high-dose warfarin (HDW) group, 

compared with 19% in the low-dose group. Given the magnitude of risk of fetal demise with 

warfarin, it is understandable that many women seek alternatives.7

Warfarin Embryopathy.: In addition to fetal demise, a significant number of fetuses 

exposed to warfarin during gestation develop a classic embryopathy characterized by limb 

and nasal hypoplasia, congenital heart defects, stippled epiphyses, and growth retardation. 

There are also various neurological defects associated with VKA exposure including 

microcephaly, mental retardation, hypotonia, corpus callosum agenesis, and optic nerve 

atrophy.7

The true incidence of fetal embryopathy is disputed and appears to be dependent on both 

dose and timing of gestational exposure. In a review of 418 pregnancies anticoagulated 

with warfarin, one sixth of pregnancies resulted in congenital abnormalities, one sixth in 

spontaneous abortions or stillbirths, and two-thirds in normal infants.13 Other studies report 

embryopathy rates ranging from as low as 0.45%7 to as high as 29%.14 One prospective 

study of 72 pregnancies exposed to warfarin during different periods of gestation found the 

incidence of embryopathy to be 29% in the group exposed to warfarin throughout pregnancy, 

25% in the group exposed to warfarin during the first 6 weeks of pregnancy, and 0% in the 

group exposed to warfarin after the 12th week of pregnancy.14 This study suggests that fetal 

warfarin exposure is most damaging during the early stages of development and provides 

rationale for the combination regimen (LMWH-War-War) discussed previously.

Low-Dose Warfarin

The therapeutic dose of warfarin varies significantly between patients due to differences in a 

variety of factors including coadministered medications, diet, and genotype.15 Some patients 

require relatively low-doses of warfarin (≤5 mg/d) to achieve therapeutic anticoagulation. 

The safety profile of low-dose warfarin in pregnancy has been investigated in several studies.

As mentioned previously, a recent large meta-analysis on the safety and efficacy of 

various anticoagulation strategies in pregnant women with MHVs found that the risks 
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of warfarin-associated fetal demise and embryopathy were markedly higher in the group 

on HDW compared with LDW. The rates of fetal demise were 63.92% in the high-dose 

group compared with 19.23% in the low-dose group (risk ratio, 7.4; confidence interval, 

4.6–11.9).7 In addition, the rates of embryopathy were significantly higher in the HDW 

group compared with the LDW group (8.25% vs 0.45%; P < 0.001).7 The rates of major 

thromboembolic events and maternal hemorrhagic events were not statistically significantly 

different. These data suggest that the toxic effects of VKAs on the fetus are significantly 

reduced—but not fully mitigated—at warfarin doses 5 mg/d or less.7,16 This strategy, 

however, is not an option for many women. In one series, nearly 40% of women required 

doses higher than 5 mg/d to remain therapeutic, making low-dose warfarin an unsafe 

anticoagulation strategy.17

Low-Molecular-Weight Heparin

Low-molecular-weight heparin is the first-line anticoagulant for pregnant women without 

mechanical valves who require anticoagulation due to lower reported rates of bleeding, 

predictable pharmacokinetics in pregnancy, and significantly lower risks of osteoporosis and 

heparin-induced thrombocytopenia (HIT) compared with UFH.6 Unlike warfarin, LMWH 

does not cross the placenta and has not been shown to increase the risk of congenital defects 

in large observational studies of pregnant women.18,19

Despite the excellent fetal safety profile of LMWH compared with warfarin, there is 

significant controversy surrounding its efficacy in patients with mechanical valves. In 2002, 

the Food and Drug Administration issued an alert for enoxaparin cautioning that the drug 

may lead to an increased risk of thrombosis in pregnant women with MHVs.20,21 This 

warning was based on a study of 7 pregnant women on therapeutic enoxaparin for MHVs, 2 

of whom developed valve thrombosis resulting in maternal and fetal death.

Despite this early warning, many professional societies have since endorsed LMWH as 

a treatment option for pregnant women with MHVs. The 2012 American College of 

Clinical Pharmacy (ACCP) guidelines recommend consideration of dose-adjusted LMWH 

throughout pregnancy for women with lower-risk MHVs,6 as do the 2014 American 

Heart Association (AHA) guidelines.3 We believe the data leading to this Food and Drug 

Administration warning were flawed given the small number of patients included and the 

lack of therapeutic monitoring. Although subsequent data are also lacking, dose-adjusted 

LMWH seems to be an acceptable protocol in pregnant women with mechanical valves and 

leads to significantly improved fetal outcomes compared with warfarin.6

Efficacy of LMWH—Although there are no prospective trials comparing the efficacy of 

LMWH, UFH, and warfarin in pregnant women with MHVs, some data can be gleaned from 

retrospective series.

One systematic review of 81 pregnant women with MHVs managed with LMWH reported 

thromboembolic complications in 12.3% of study participants.22 However, a majority 

of these patients were undergoing unmonitored therapy, and when a subgroup analysis 

of the women who received therapeutic doses of LMWH was performed, rates of 

thromboembolism dropped to 2.7%.22
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A second case series of 76 pregnancies found the rate of thrombosis with LMWH to be 

as high as 22%. The validity of this evidence is questionable given the high risk of bias 

associated with the large number of single case reports that were included.23 Another study 

suggested that many thrombotic events on LMWH were related to subtherapeutic doses 

of LMWH, suboptimal anti-Xa levels, and poor patient compliance, suggesting optimal 

compliance and close monitoring could lead to more acceptable outcomes.24 High-quality 

studies of dose-monitored LMWH are needed to determine the true efficacy of LMWH in 

the setting of MHVs.

Risks of LMWH—More recently, a systematic review and meta-analysis of 51 studies 

including 2113 pregnancies attempted to compare outcomes in women with MHVs managed 

with LMWH compared with a combination regimen of LMWH-War-War. Patients with 

inadequate LMWH dosing and those without monitoring were excluded from the study. 

In this population, the analysis found lower rates of fetal complications with LMWH 

versus LMWH-War-War.6 Compared with the LMWH-War-War group, rates of fetal demise 

(22.65% vs 12.24%) and spontaneous abortion (12.73% vs 5.10%) were significantly lower 

in the LMWH group. Maternal outcomes, including major thromboembolic events (7.42% 

vs 4.42%) and antenatal bleeding (0.61% vs 4.08%), were similar. The authors concluded 

that LMWH throughout pregnancy may be a reasonable strategy for women with lower-risk 

mechanical valves who prefer to avoid VKAs.6

Other Risks Associated With Heparin Products

Osteoporosis.: Transient osteoporosis is an uncommon complication of pregnancy.25 It is 

worth mentioning that UFH appears to increase the risk of osteoporosis significantly. A 

small prospective study of 14 pregnant women receiving UFH suggests approximately a 

third of them will lose 10% or greater femur bone mineral density from their prepregnancy 

baseline.26 As many as 3% of pregnant women receiving long-term UFH develop vertebral 

compression fractures.27 Fortunately, LMWH does not carry the same osteoporotic risk, 

with several studies suggesting no effect on bone mineral density in women who received 

LMWH during pregnancy.28,29

Heparin-Induced Thrombocytopenia.: Heparin-induced thrombocytopenia is extremely 

uncommon during pregnancy, with some large retrospective series failing to identify a 

single case.30 A systematic review of the literature identified 12 cases of HIT during 

pregnancy, with a wide variety of nonheparin anticoagulants being reported as therapy 

including argatroban, danaparoid, fondaparinux, and lepirudin.31 If HIT does develop, UFH 

and LMWH must be stopped immediately and replaced with an alternative, nonheparin 

anticoagulant. Unopposed warfarin can provoke severe thrombosis in the acute phase of 

HIT and is therefore contraindicated.32 There is no consensus on the optimal nonheparin 

anticoagulant for the management of pregnant women who develop HIT, nor are there 

recommendations in the literature on the ideal agent for patients with MHVs who develop 

HIT. Data are extremely limited on potential therapeutic options with the combination 

of HIT and MHV in pregnancy. Notably, fondaparinux has been successfully used in 

pregnancy, and there are reports of safe use with MHVs.33,34
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MANAGEMENT OF ANTICOAGULATION IN THE PERIPARTUM PERIOD

Management of anticoagulation in the peripartum period in women with MHVs is 

controversial and without consensus. Anticoagulation near the time of delivery is 

challenging for a number of reasons. There is a high bleeding risk associated with both 

vaginal and cesarean deliveries, and the unpredictable nature of natural births makes 

this extremely challenging to mitigate. In addition, some anesthesia procedures, such as 

epidurals, are contraindicated in the presence of therapeutic anticoagulation given the risk of 

a spinal epidural hematoma.35 It is important to note that epidurals are not required for every 

delivery, and the risks and benefits of such a procedure need to be carefully considered in 

patients with MHVs on anticoagulation. Current guidelines do not mandate discontinuation 

of aspirin monotherapy before epidural placement.36

These risks can best be mitigated with scheduled induction of labor or elective cesarean 

delivery and by appropriately modifying the anticoagulation regimen in women with MHVs 

who are close to term.35

For women who choose to use LMWH throughout their pregnancy, some centers routinely 

change anticoagulation to unfractionated heparin (UFH) near delivery. This method has 

drawbacks, however, as UFH is associated with erratic pharmacokinetics during pregnancy. 

The unpredictably prolonged half-life of UFH in this patient population can preclude 

epidurals in up to 50% of cases.37 Our recommended approach is to hold LMWH 24 

hours before planned delivery to allow safe use of epidural anesthesia.36 In the event of 

premature labor, LMWH levels can help guide therapy. As the half-life of LMWH is shorter 

in pregnancy, it is preferable to use anti-Xa levels to determine candidacy for epidural 

placement rather than arbitrary timing guidelines. Our practice is to check an anti-Xa 

level 24 hours after the last dose of LMWH, just before planned delivery. After delivery, 

we recommend restarting LMWH within 24 hours and bridging to warfarin. Professional 

guidelines concur with our approach to hold LMWH 24 hours before delivery to allow 

for regional anesthesia. Low-molecular-weight heparin may be resumed as soon as 4 to 

6 hours after vaginal delivery and 6 to 12 hours after caesarean delivery.6 Postpartum 

hemorrhage rates do appear to be slightly increased in women who received treatment 

dose anticoagulation,38 as do surgical complications.39 If significant bleeding occurs and 

precludes the reinitiation of anticoagulation, all attempts should be made to achieve prompt 

and adequate hemostasis to allow resumption of anticoagulation as soon as possible.

Women who choose to remain on warfarin throughout pregnancy should be instructed to 

hold the drug at least a week before their scheduled delivery and then bridge back to 

warfarin with LMWH. Management during the postpartum period is the same as it is for 

women who chose to use LMWH throughout.

Breastfeeding can be safely initiated immediately postpartum while women are still on the 

LMWH bridge. Although anti-Xa activity has been detected in breast milk ranging from less 

than 0.005 to 0.037 IU/mL in women taking prophylactic dose dalteparin, this amounts to a 

milk/plasma ratio of less than 0.025 to 0.224. In such low concentrations, this is unlikely to 

have harmful effects in the child.40 Warfarin appears to lack breast milk excretion.41
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OUR PREFERRED ANTICOAGULATION STRATEGY

As discussed previously, the early literature surrounding LMWH in pregnancy includes 

several studies confounded by inconsistent LMWH dosing, inadequate monitoring, and 

failure to make proper dose adjustments. Studies suggest that the rate of thromboembolic 

events in pregnant patients with MHVs is lower when therapeutic dosing and intensive 

anti-Xa monitoring combined with dose adjustments are implemented.42

Although all potential strategies that have been suggested have benefits and risks, it is our 

belief that LMWH-LMWH-LMWH is a reasonable management strategy for women with 

lower-risk mechanical valves as it offers the best fetal outcomes and has an acceptable 

maternal safety profile (Table 3). We include 81 mg of aspirin in addition to anticoagulation 

in all women who do not have a significant risk of bleeding.

There is no consensus on the ideal monitoring of LMWH in pregnancy. CHEST guidelines 

recommend a target anti-Xa level of 1.0 to 1.2 IU/mL42 and, more recently, recommend 

titration to the manufacturer’s peak anti-Xa levels (approximately 1.0 IU/mL), whereas the 

2014 American Heart Association and American College of Cardiology (AHA/ACC) valve 

guidelines recommend anti-Xa levels between 0.8 and 1.2 IU/mL.3 We attempt to reach the 

more conservative range of 1.0 to 1.2 IU/mL and monitor levels every other week during 

pregnancy due to significant possibility of the need for dose adjustment as the pregnancy 

progresses.

We manage peripartum anticoagulation, as described previously, by holding LMWH 24 

hours before surgery and using anti-Xa levels to guide the time of epidural placement. We 

restart LMWH 4 to 6 hours after vaginal delivery and 6 to 12 hour after cesarean delivery, 

and bridge to warfarin in the postpartum period.

PATIENT PREFERENCES

As decisions about the choice of anticoagulant in pregnancy carry complex risks for both a 

woman and her fetus, patient preference must factor heavily into the decision. Ultimately, 

the physician’s role is to describe the risks and benefits of each therapeutic option, make 

recommendations based on clinical experience and the provider’s understanding of the 

current available data, and allow space for shared decision-making.

There are some data describing the current prevalence of the different anticoagulation 

protocols. A prospective registry of European women with mechanical valves (n = 212, 

2008–2011) found that most women were managed with heparin products in the first 14 

weeks of gestation. Between 14 and 36 weeks, the most common choice by far was VKA, 

whereas UFH was the preferred anticoagulant in the peripartum period.43 Unfortunately, 

only 58% of the women with MHVs in this study experienced an uncomplicated live birth, 

compared with 79% of women with tissue valves and 78% of women without a prosthetic 

valve.43
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ALTERNATIVE OPTIONS

Women of childbearing age requiring heart valve replacement must be informed of the risks 

associated with anticoagulation in pregnancy. The risk of bleeding, thrombosis, and fetal 

loss or morbidity is significant. Given the extent of complications reviewed, some women 

will seek alternative management strategies. We will review several alternative options 

below.

Bioprosthetic Valves

Traditionally, mechanical valves, which carry a higher thrombogenic risk and require 

lifelong anticoagulation, have been preferred in younger patients due to prosthetic 

longevity and lower replacement rates (~10% vs 25% replacement rate for mechanical vs 

bioprosthetic valves at 15 years).10,44 Bioprosthetic valves—which require only 3 months of 

anticoagulation—have been preferred in older patients who often have contraindications to 

long-term anticoagulation and who are not expected to require a valve replacement during 

their lifetime.44

Although controversy persists about the choice between mechanical or bioprosthetic aortic 

valve replacement (AVR), overall trends in the United States have shown an increase in 

the use of bioprosthetic valves compared with mechanical valves over the past 2 decades.45 

The current AHA/ACC guidelines state that bioprosthetic valves are reasonable in patients 

greater than 70 years of age (class IIa) and recommend mechanical AVRs or mechanical 

MVRs for patients less than 60 years of age without a contraindication to anticoagulation 

(class IIa).3 The guidelines also recommend bioprosthetic valves for patients of any age in 

whom anticoagulation is contraindicated or not desired (class I).3

It is known that women who have well-functioning bioprosthetic heart valves and who do 

not have other cardiac risk factors often have uncomplicated pregnancies.46 Bioprosthetic 

valves are increasingly being considered in women of childbearing age as a way to 

circumvent the risks to mother and fetus associated with anticoagulation during pregnancy. 

Although this is a potential solution to one problem, it has its own drawbacks. Overall, about 

50% of women of childbearing age will require valve replacement due to valve deterioration 

within 10 years of the original operation.47 Thus, there is a high likelihood of repeat valve 

replacement surgery, and the risks associated with this should be discussed with patients 

who are considering this option.

Surrogacy and Adoption

Women may decide that the risks of anticoagulation during pregnancy are unacceptably high 

and may opt for alternative fertility strategies. One such option is surrogacy, a procedure 

in which fertilized eggs from the patient and her partner are implanted into another 

woman’s uterus, who then carries the pregnancy to term. This allows patients with MHVs 

to remain on warfarin, decreasing their risk for thromboembolism, and protects the fetus 

from exposure to warfarin or heparin products during the critical gestational period. A major 

barrier to surrogacy is the financial cost, as the procedure tends to be prohibitively expensive 

for many.
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Elective Termination

Women who enter an unplanned pregnancy before understanding the associated risks may 

choose to undergo elective termination rather than carry the fetus to term. Although we 

recognize that this is an extremely difficult decision and may not be available to all, it 

remains an option for certain patients.

CONCLUSIONS

Women with MHVs require lifelong anticoagulation to reduce their risk of thromboembolic 

events. The management of MHVs in pregnancy is complicated by questions about 

the risks to both mother and fetus of various anticoagulation strategies. Data to guide 

the optimal strategy in this scenario are limited, and the possibility of morbidity and 

mortality for both mother and fetus remains high. To minimize adverse outcomes, we favor 

anticoagulation with dose-adjusted LMWH throughout pregnancy. During the peripartum 

period, we recommend holding LMWH 24 hours before delivery and monitoring anti-Xa 

levels to determine appropriate timing of regional anesthesia. Within 24 hours postpartum, 

we recommend resuming therapeutic LMWH while bridging to warfarin. Warfarin can be 

continued thereafter as monotherapy or with the addition of low-dose aspirin if bleeding risk 

is felt to be low.

Communication with women of childbearing age who require valvular replacement is 

paramount, as alternatives such as bioprosthetic valves carry their own unique set of 

risks and benefits, but may allow for superior pregnancy outcomes.43,46 All women of 

childbearing age who may require cardiac valve replacement should receive preconception 

counseling about the risks of systemic anticoagulation and various therapeutic strategies. 

After mechanical valve replacement, the risks of childbirth must be explained to women 

before conception as they may impact reproductive choices. Here we presented a number 

of alternatives including surrogacy, adoption, and elective termination, which should be 

included as part of a shared decision-making conversation as appropriate.

There are many limitations that prevent strong recommendations as evidenced by the wide 

range of variation among professional guidelines. High-grade evidence comparing various 

anticoagulation strategies is lacking. Patients, their families, and providers alike will benefit 

from more robust evidence in this complex clinical scenario.
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