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* Recommendations for management of antithrombotic therapy after
prosthetic valve implantation or valve repair in the perioperative
and postoperative periods
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Recommendations for Bridging Therapy During Interruption of Oral Anticoagulation in Patients With Prosthetic Heart Valves

COR LOE RECOMMENDATIONS

1. For patients with mechanical heart valves who are undergoing minor procedures (eg, dental extractions
or cataract removal) where bleeding is easily controlled, continuation of VKA anticoagulation with a
therapeutic INR is recommended.
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2. For patients with a bileaflet mechanical AVR and no other risk factors for thromboembolism who are
undergoing invasive procedures, temporary interruption of VKA anticoagulation, without bridging agents
while the INR is subtherapeutic, is recommended.
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3. For patients with a mechanical valve prosthesis receiving VKA therapy who require immediate/emergency
noncardiac surgery or an invasive procedure, administration of 4-factor prothrombin complex concen-
trate (or its activated form) is reasonable.
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4. For patients with bioprosthetic heart valves or annuloplasty rings who are receiving anticoagulation for
AF, it is reasonable to consider the need for bridging anticoagulant therapy around the time of invasive
procedures on the basis of the CHA,DS,-VASc score weighed against the risk of bleeding.
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5. For patients who are undergoing invasive procedures and have 1) a mechanical AVR and any thrombo-
embolic risk factor, 2) an older-generation mechanical AVR, or 3) a mechanical mitral valve replacement,
bridging anticoaqulation therapy during the preoperative time interval when the INR is subtherapeutic is
reasonable on an individualized basis, with the risks of bleeding weighed against the benefits of
thromboembolism prevention.
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Referenced studies that support the recommendations are summarized in .

COR LOE RECOMMENDATIONS

1. In patients with a mechanical prosthetic valve, anticoagulation with a VKA is recommended (1-5).

2. For patients with a mechanical bileaflet or current-generation single-tilting disk AVR and no risk factors
for thromboembolism, anticoagulation with a VKA to achieve an INR of 2.5 is recommended (6-8).

- For patients with a mechanical AVR and additional risk factors for thromboembolism (eg, AF, previous
thromboembolism, LV dysfunction, hypercoagulable state) or an older-generation prosthesis (eg, ball-in-
cage), anticoagulation with a VKA is indicated to achieve an INR of 3.0 (9,10).

4. For patients with a mechanical mitral valve replacement, anticoagulation with a VKA is indicated to
achieve an INR of 3.0 (9,11).
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5. For patients with a bioprosthetic TAVI, aspirin 75 to 100 mg daily is reasonable in the absence of other
indications for oral anticoagulants (12-14).

6. For all patients with a bioprosthetic SAVR or mitral valve replacement, aspirin 75 to 100 mg daily is

= reasonable in the absence of other indications for oral anticoagulants (9,15-18).

7. For patients with a bioprosthetic SAVR or mitral valve replacement who are at low risk of bleeding,
anticoagulation with a VKA to achieve an INR of 2.5 is reasonable for at least 3 months and for as long as 6
months after surgical replacement (15,19-25).
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For patients with a mechanical SAVR or mitral valve replacement who are managed with a VKA and have
an indication for antiplatelet therapy, addition of aspirin 75 to 100 mg daily may be considered when the
risk of bleeding is low (26).

9. For patients with a mechanical On-X AVR and no thromboembolic risk factors, use of a VKA targeted to a
lower INR (1.5-2.0) may be reasonable starting =3 months after surgery, with continuation of aspirin 75
to 100 mg daily (27,28).

10. For patients with a bioprosthetic TAVI who are at low risk of bleeding, dual-antiplatelet therapy with
aspirin 75 to 100 mg and clopidogrel 75 mg may be reasonable for 3 to 6 months after valve implan-
tation (12,13,29).

11. For patients with a bioprosthetic TAVI who are at low risk of bleeding, anticoagulation with a VKA to
achieve an INR of 2.5 may be reasonable for at least 3 months after valve implantation (23,31-33).
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12. For patients with bioprosthetic TAVI, treatment with low-dose rivaroxaban (10 mg daily) plus aspirin
(75-100 mg) is contraindicated in the absence of other indications for oral anticoagulants (30).

13. For patients with a mechanical valve prosthesis, anticoagulation with the direct thrombin inhibitor,
dabigatran, is contraindicated (4,5).

14. For patients with a mechanical valve prosthesis, the use of anti-Xa direct oral anticoagulants has not
been assessed and is not recommended (34-37).
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Recommendations for Initial Management of Prosthetic Heart Valves in Pregnant Women

Referenced studies that support the recommendations are summarized in

COR LOE RECOMMENDATIONS
1. Women with a prosthetic valve should undergo pre-pregnancy assessment, including echocardiography, by
1 £ 2] a cardiologist with expertise in managing women with VHD during pregnancy.
2. Pregnant women with a mechanical prosthesis should be monitored in a tertiary-care center with a
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dedicated MDT of cardiologists, surgeons, anesthesiologists, and maternal-fetal medicine obstetricians
with expertise in the management of high-risk cardiac conditions during pregnancy (1-3).

3. Women with mechanical heart valves considering pregnancy should be counselled that pregnancy is high
risk and that there is no anticoagulation strategy that is consistently safe for the mother and baby (3-6).

4. Pregnant women with a mechanical prosthetic valve who have prosthetic valve obstruction or experience
an embolic event should undergo a TEE (7-9).



Recommendations for Anticoagulation for Pregnant Women With Mechanical Prosthetic Heart Valves

Referenced studies that support the recommendations are summarized in

COR LOE RECOMMENDATIONS

1. Pregnant women with mechanical prostheses should receive therapeutic anticoagulation with frequent
monitoring during pregnancy (1-10).

2. Women with mechanical heart valves who cannot maintain therapeutic anticoagulation with frequent
monitoring should be counseled against pregnancy (7,8,10-15).

3. Women with mechanical heart valves and their providers should use shared decision-making to choose an
anticoagulation strategy for pregnancy. Women should be informed that VKA during pregnancy is
associated with the lowest likelihood of maternal complications but the highest likelihood of miscarriage,
fetal death, and congenital abnormalities, particularly if taken during the first trimester and if the
warfarin dose exceeds 5 mg/d (3-6,11,14,16).

4. Pregnant women with mechanical valve prostheses who are on warfarin should switch to twice-daily
LMWH (with a target anti-Xa level of 0.8 U/mL to 1.2 U/mL at 4 to 6 hours after dose) or intravenous UFH
(with an activated partial thromboplastin time [aPTT] 2 times control) at least 1 week before planned
delivery (5,8,13,17-20).
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5. Pregnant women with mechanical valve prostheses who are on LMWH should switch to UFH (with an aPTT

UL 2 times control) at least 36 hours before planned delivery (19-21).

ey (19-21).

7. If labor begins or urgent delivery is required in a woman therapeutically anticoagulated with a VKA,

c-Lb cesarean section should be performed after reversal of anticoagulation (3,22,23).

- 6. Pregnant women with valve prostheses should stop UFH at least 6 hours before planned vaginal delivery

8. For pregnant women with mechanical prostheses who require a dose of warfarin <5 mg/d to maintain a
therapeutic INR, continuation of warfarin for all 3 trimesters is reasonable after full discussion with the
patient about risks and benefits (3.6,16,18,22,24 ,25).
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2a peutic INR, dose-adjusted LMWH (with a target anti-Xa level of 0.8 to 1.2 U/mL at 4 to 6 hours after

dose) at least 2 times per day during the first trimester, followed by warfarin during the second and third
trimesters, is reasonable (3,6,15,16,25).

10. For pregnant women with mechanical prostheses who require a dose of warfarin >5 mg/d to achieve a
therapeutic INR, and for whom dose-adjusted LMWH is unavailable, dose-adjusted continuous intra-
venous UFH during the first trimester (with aPTT 2 times control), followed by warfarin for the second
and third trimesters, is reasonable (3,6,11,16).
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- 9. For pregnant women with mechanical prostheses who require >5 mg/d of warfarin to achieve a thera-



11. For hemodynamically stable pregnant women with obstructive left-sided mechanical valve thrombosis,
it is reasonable to manage with slow-infusion, low-dose fibrinolytic therapy (26).

12. For pregnant women with mechanical prostheses who require a warfarin dose >5 mg/d to achieve a
therapeutic INR, dose-adjusted LMWH (with a target anti-Xa level of 0.8 to 1.2 U/mL at 4 to 6 hours
after dose) at least 2 times per day for all 3 trimesters may be considered (3,6,14-16,27).

13. For pregnant women with mechanical prostheses who require a dose of warfarin <5 mg/d to maintain a
therapeutic INR, dose-adjusted LMWH at least 2 times per day during the first trimester, followed by
warfarin for the second and third trimesters, may be considered (1-3,6,12,16,22).

14. For pregnant women with mechanical prostheses, aspirin 75 to 100 mg daily may be considered, in
addition to anticoagulation, if needed for other indications (28).

15. For pregnant women with mechanical prostheses, LMWH should not be administered unless anti-Xa
levels are monitored 4 to 6 hours after administration and dose is adjusted according to levels (8-
10,15,27).

16. For patients with mechanical valve prostheses, anticoagulation with the direct thrombin inhibitor,
dabigatran, should not be administered (29).

17. The use of anti-Xa direct oral anticoagulants with mechanical heart valves in pregnancy has not been
assessed and is not recommended (30-32).
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