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Heparin

Anticoagulation is sometimes needed during pregnancy and/or 
the postpartum period, including individuals at high risk of deep 
vein thrombosis, a history of venous thromboembolism, with 
prosthetic heart valves, atrial fibrillation, left ventricular dysfunction, 
or a history of fetal loss.

Low molecular weight (LMW) heparins : most experts recommend 
LMW heparin rather than unfractionated heparin for all but the final 
weeks of the pregnancy, because LMW heparins are effective and 
easier to administer than unfractionated heparin.

LMW heparins produce a more predictable anticoagulant 
response than unfractionated heparin and do not require routine 
monitoring . 

The incidence of developing heparin-induced thrombocytopenia 
(HIT) is also less with LMW heparin than unfractionated heparin. 



Unfractionated heparin : 
Unfractionated heparin is a 

reasonable alternative to a LMW 
heparin when cost or need for 
rapid reversal is important ( for 

delivery or perioperatively). 

Unfractionated heparin is 
preferred over LMW heparin in 

individuals with severely reduced 
kidney function (creatinine 

clearance <30 mL/min) because 
LMW heparin clearance is almost 
exclusively by the kidney, while 
elimination of unfractionated 

heparin is by the kidney and liver.



Another 

anticoagulant 

Fondaparinux(Anti-factor Xa inhibitors) is 
preferred for individuals with a history of HIT 

(or active HIT).

Argatroban is most likely to cross the 
placenta. 

Fondaparinux, argatroban, danaparoid :  
There is less information on the fetal effects 

of these agents, but available evidence 
suggests they are reasonable options.











 For prophylactic-dose LMWH, a fixed low-dose LMWH regimen can be used in 

most cases.

 In women with acute VTE requiring therapeutic LMWH dose, routine anti-

factor Xa monitoring has not been shown to affect clinical outcomes despite 

fluctuations of anti-factor Xa levels during pregnancy and should only be 

considered in women with renal insufficiency or obesity, where adjustment for 

body weight may result in overdosing.

 Monitoring of anti-factor Xa levels is essential in women with MHVs on 

therapeutic-dose LMWH: at least weekly until target level is achieved or when 

there is a below target level at any stage, and regular monitoring thereafter (every 

2–4 weeks depending on stability).

 Recommended peak anti-factor Xa levels should be individualized based on type 

and location of the valve (between 1.0 and 1.2 U/mL) and additional trough level 

measurement may be indicated in selected cases with increased thrombosis risk. 



HIT 

However, if a pregnant patient with a 
history of HIT requires anticoagulation for 
another reason, or if a patient develops 

HIT immediately prior to or during 
pregnancy, an anticoagulant other than 

heparin should be used. 

All sources of heparin (including heparin 
flushes) should be avoided.

The 2012 American College of Chest 
Physicians (ACCP) guidelines recommend 
danaparoid as the preferred alternative to 
heparin for pregnant patients; this agent is 

not available in the United States.

For patients who cannot receive 
danaparoid, argatroban or fondaparinux 

can be used. 



Converting from therapeutic dose LMW to 

unfractionated heparin (acute pulmonary 

embolism in the third trimester) –: A rough 

calculation for converting from enoxaparin 1 

mg/kg every 12 hours would be to use 250 

units of unfractionated heparin per kg of body 
weight, given subcutaneously every 12 hours 

(sample calculation for a 100 kg patient: 250 

units/kg x 100 kg = 25,000 units 
subcutaneously every 12 hours)



Delivery and labor

 Subcutaneous LMW or unfractionated heparin is discontinued for most patients when 

spontaneous labor begins, or 12 to 24 hours before planned induction of labor or cesarean 

delivery (12 hours for prophylactic dose; 24 hours for higher doses)

 Convert from subcutaneous LMW heparin to unfractionated heparin prior to delivery, and from 

subcutaneous unfractionated heparin to intravenous unfractionated heparin prior to 

anticipated delivery in those who require more continuous anticoagulation. 

 If preterm labor develops in a patient receiving heparin, protamine sulfate has been used to 

reverse maternal heparinization.



oral 
anticoagulants

Direct oral anticoagulants (DOACs: dabigatran, rivaroxaban, apixaban, 
edoxaban) are currently contraindicated in pregnancy and 

breastfeeding because they cross the placenta, safety data are 
limited, and there are reports of fetal and maternal bleeding and 

treatment failure.

Despite this, warfarin may be used in pregnancy for very high maternal-
risk conditions (most commonly some women with mechanical 

prosthetic heart valves) after careful counselling because it better 
prevents valve thrombosis in some situations.

Vitamin K antagonists (warfarin) are oral but are teratogenic (especially 
weeks 6–12) and increase fetal bleeding risk near delivery. 



What oral agents and how they are used?

 Warfarin (vitamin K antagonist)

 Mechanism: inhibits vitamin K–dependent clotting factors.

 Use in pregnancy: generally avoided in the first trimester because of 
embryopathy; sometimes used in the 2nd and 3rd trimesters (and sometimes 
throughout pregnancy) for women at very high maternal thrombotic risk — most 
commonly some mechanical heart valve patients. Use requires thorough 
counselling about fetal risks.

 Typical monitoring and targets:

 Dose is individualized; start/titrate to target INR.

 Usual INR target: 2.0–3.0 for most indications; 2.5–3.5 (or higher) for 
mechanical mitral valves (institution-specific).

 Frequent INR checks (weekly after dose change, then every 1–2 weeks when 
stable).



Warfarin

 Benefit: very effective anticoagulation; in some high-risk 
maternal conditions (particularly certain mechanical heart 
valves) it has a lower maternal thrombotic risk compared with 
heparin strategies in some studies.

 The use of anticoagulants during pregnancy represents a 
complex balance of risks and benefits, influenced by specific 
indications, and hampered by low-quality evidence. 



Adverse fetal 
and neonatal 
outcomes

 Warfarin embryopathy (classic features if exposure primarily in weeks ~6–
12):

 Nasal bone hypoplasia, stippled epiphyses (chondrodysplasia punctata), 
growth restriction, skeletal abnormalities, limb hypoplasia, and variable 
developmental problems.

 Fetal/neonatal bleeding

 Warfarin crosses placenta → risk of fetal intracranial hemorrhage, 
especially near delivery if maternal INR is therapeutic.

 Miscarriage and stillbirth

 Increased risk with inadequate anticoagulation of maternal disease and 
with some anticoagulants or disease states.

 Adverse impact is highest in the first trimester (0.6%–12% of 
embryopathy) and much lower but persisting in later stages of pregnancy 
(0.7%–2% risk of fetopathy, e.g. central nervous anomalies, intracranial 
hemorrhage).

 The risk of embryopathy in the first trimester depends on the VKA dose.

 The risk was 0.45%–0.9% in pregnancies with low-dose warfarin according 
to two systematic reviews.



Counselling and monitoring

Discuss maternal vs fetal risks 
and alternatives in detail; obtain 

informed consent if warfarin is 
considered.

Frequent anticoagulation 
monitoring: INR for warfarin; 
anti-Xa levels if therapeutic 

LMWH is used in special 
circumstances (e.g., 

obesity, mechanical valves, 
renal impairment).

Serial fetal ultrasound and growth 
surveillance as clinically 
indicated when warfarin 
exposure has occurred.









Delivery in women on anticoagulants

Planned delivery In women with mechanical heart valves (MHVs) taking VKAs, suspension of VKAs and 
bridging with heparin [either therapeutic-dose low-molecular-weight heparin (LMWH) or i.v. unfractionated 

heparin (UFH)] is recommended at least 2 weeks before planned delivery .

This is because of the slow metabolism of VKA in the fetus. 

If therapeutic-dose LMWH is used, one strategy is to switch to i.v. therapeutic UFH at least 36 h before planned 
delivery.

In these settings the target activated partial thromboplastin time (aPTT) is ≥2 times control values. UFH can then 
be stopped 4–6 h before surgery (in case of caesarean section) or before insertion of regional anesthesia or 

anticipated vaginal delivery.

For women who are on therapeutic-dose LMWH for non-MHV indications, dosing can be omitted for 24 h prior 
to caesarean section or anticipated vaginal delivery with no need for bridging. In women with MHVs who are 

on LMWH and aspirin in combination, consideration should be given to stopping aspirin 4 days before delivery.



Delivery on vitamin K antagonists

If women require urgent delivery and have been taking VKAs within the last 2 weeks, 
then delivery by caesarean section is recommended to reduce the risk of fetal 

intracranial bleeding.

When urgent delivery is required, preventing bleeding complications with 
administration of I.V. four-factor prothrombin complex concentrate (4F-PCC), 

depending on the international normalized ratio (INR) (25 U/kg for a therapeutic INR 
range of 2–4) is the preferred method for rapid INR normalization. 



If necessary, vitamin K should 
be given.

If 4F-PCC is not available, 
fresh frozen plasma (FFP) is 
an alternative, but it takes 

longer to reverse an 
elevated INR and requires 
a larger fluid challenge.

The fetus may remain 
anticoagulated for 8– 10 

days after discontinuation 
of maternal VKAs, and may 
need to be given FFP and 
higher doses of vitamin K.



anticoagulation after delivery  

Restarting UFH (aPTT levels ≥2 times the 
control) or low/ intermediate doses of LMWH 

are all valid options.

Techniques to reduce bleeding risk include active 
management of the third stage of labor with oxytocin.

Recently, the effect of adding 2 IU oxytocin over 10 
min to a standard treatment of low-dose infusion for 

4 h [10 IU of oxytocin in 500 mL of normal saline 
given i.v. at 36 mL/h for 4 h (12 mU/min)] was 

analysed.

VKA should only be started 7–14 days or later post-
partum to reduce the risk of late bleeding





Direct oral anticoagulants(Direct oral 

factor Xa inhibitors)

 Direct oral anticoagulants have shown better bleeding profiles than a LMWH or VKA regimen 
across diverse indications in non-pregnant populations. 

 Outcome data on their use in pregnancy are scarce and inconsistently captured in 
pharmacovigilance databases, indicating a need for a more robust system of reporting.

 The fetal effects of DOACs are controversial.

 Animal and in vitro studies showed that dabigatran, rivaroxaban, and apixaban crossed the 
placenta.

 Prescription information based on these data reported variable adverse effects in pregnant 
rodents and rabbits: post-implantation loss, maternal bleeding, or malformation at >4 times 
the recommended maternal doses.

 Counselling women on DOACs who are planning a pregnancy is advised, considering the 
complexity of pre- and post-conceptional switches to alternative



Reproductive Considerations and 

Pregnancy Considerations

(direct acting oral anticoagulants )

 Clinically significant uterine bleeding requiring surgical intervention may occur during therapy in 

patients of reproductive potential.

 Information related to the use of direct acting oral anticoagulants in pregnancy is limited; until 

safety data are available, adequate contraception is recommended during therapy for patients 

who may become pregnant.

 Patients planning to become pregnant should be switched to alternative anticoagulants prior to 

conception.

 When used in pregnancy, there is also the potential for fetal bleeding or subclinical placental 

bleeding which may increase the risk of miscarriage, preterm delivery, fetal compromise, or 

stillbirth .

 Data are insufficient to evaluate the safety of direct acting oral anticoagulants during pregnancy 

and use in pregnant patients is not recommended (ACOG 2018)

 Agents other than rivaroxaban are preferred for the treatment of AF or VTE in pregnant patients .



Breastfeeding Considerations

 Rivaroxaban is present in breast milk.

 The relative infant dose (RID) of rivaroxaban is 3.6% when calculated using the highest breast milk 
concentration located and compared to the weight-adjusted maternal dose of 30 mg/day.

 In general, breastfeeding is considered acceptable when the RID is <10% (Anderson 2016; Ito 2000).

 The RID of rivaroxaban was calculated using a milk concentration of 86.4 mcg/L, providing an 
estimated daily infant dose via breast milk of 12.96 mcg/kg/day. This was the highest milk 
concentration obtained following maternal administration of oral rivaroxaban 15 mg twice daily for 
3 days to one woman on postpartum days 7 to 10 (calculation based on actual maternal weight) 

 According to the manufacturer, the decision to breastfeed during therapy should consider the risk of 
infant exposure, the benefits of breastfeeding to the infant, and benefits of treatment to the mother. 
Until safety data are available, direct acting oral anticoagulants are not recommended for use in 
patients who are breastfeeding; use of an alternative anticoagulant is preferred (ACOG 2018;). 

 In lactating women treated with 15–20 mg/day rivaroxaban, the breastfed infant would receive a 
low dose, corresponding to 1.3%–5% of the maternal weight-adjusted dosage.(ESC GUIDELINES.2025)

 Therefore, dabigatran and rivaroxaban may be taken cautiously during lactation.

 Signs of bleeding should be monitored in neonates of lactating mothers taking dabigatran. 
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