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Abbreviations
ABG

Arterial blood gas

COCP

Combined oral contraceptive pill

CTPA

Computerised tomography pulmonary angiogram

CXR

Chest x-ray

DVT

Deep vein thrombosis

ECG

Electrocardiogram

FBC

Full blood count

IVC

Inferior vena cava

LFT’s

Liver function tests

LMWH

Low molecular weight heparin

MMBRACE - UK

Mothers and Babies: Reducing Risk through Audits and Confidential
Enquiries across the UK

PE

Pulmonary embolism

SOB

Shortness of breath

U&E’s

Urea and electrolytes

V/Q

Ventilation/perfusion scan

VTE

Venous thromboembolism
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Management of DVT
Figure 1: Management of DVT
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Management of PE
Figure 2: Management of PE
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Figure 3: Management of Imaging for PE
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Figure 4: Management of newly diagnosed VTE
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Figure 5: Antenatal assessment and management (to be assessed at booking and repeated if admitted)

Women at risk of VTE
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Venous thromboembolism: Investigation and
Treatment of pregnant and postnatal women
1.0 Introduction
Thrombosis and thromboembolism remain the leading cause of direct maternal death during or up
to six weeks after the end of pregnancy.
VTE is up to ten times more common in pregnant women than in non-pregnant women of the same
age and can occur at any stage of pregnancy including the first trimester, but the puerperium is the
highest time of risk. Therefore, any pregnant or postnatal woman presenting with symptoms or signs
of VTE must be adequately investigated regardless of risk factors.
Some women have pre-existing risk factors for VTE, or develop them during pregnancy, and may
therefore require prophylactic anticoagulation during pregnancy or the puerperium; with modification
of their medication as appropriate.
All pregnant women should have an assessment for VTE risk factors at booking or pre-pregnancy.
This assessment should be repeated at every hospital admission to monitor for the development of
new risk factors. This risk assessment should also be repeated during the intrapartum period and
immediately postpartum.
A formal VTE risk assessment with numerical scoring for all pregnant and postpartum women is
recommended.

2.0 Risk factors for VTE







Obesity
Bed-rest
Pre-eclampsia
Laparotomy
Known thrombophilia
Personal or family history of VTE

3.0 Presenting signs and symptoms of DVT
Women with DVT may present with a combination of the following: 




History of unilateral leg pain and/or swelling. Bilateral DVT is rare.
Leg discolouration, which may change with standing.
Presence of leg tenderness
Groin and/or back pain
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3.1

Diagnosis of suspected DVT


Leg Doppler (compression duplex ultrasound) should be undertaken when there is clinical
suspicion of a DVT



Start treatment with Enoxaparin (LMWH) – see table 1 for dosing and continue until diagnosis
excluded, unless strongly contraindicated.



If ultrasound is negative and there is a low level of clinical suspicion:
o



Anticoagulant treatment can be discontinued

If ultrasound is negative and a high level of clinical suspicion exists:
o
o

Anticoagulant treatment should be continued but the ultrasound should be repeated
on days 3 and 7 and this patient must have a registrar or Consultant review
If repeat testing is negative, no further treatment is required



If iliac vein thrombosis is suspected (back pain and swelling of the entire limb) perform
ultrasound venography as first line investigations. Discuss with a consultant radiologist as
Doppler ultrasound of the iliac vein, magnetic resonance venography or conventional
contrast venography may be considered.



D-dimer testing should not be performed in the investigation of acute VTE in
pregnancy (RCOG 2015)

4.0 Presenting signs and symptoms of PE
If a pregnant or postnatal woman presents with significant shortness of breath (SOB) she must be
seen promptly by a doctor. If she is on Joan Booker Ward she should be seen by the SHO covering
the ward and if her symptoms require further investigation she should be transferred to the labour
ward.
Women with PE may present with a combination of the following: 






4.1

SOB
Palpitations
Chest pain
Haemoptysis
Leg pain or swelling
Low grade pyrexia

Diagnosis of suspected PE


Clinical examination – respiratory and cardiovascular systems, both legs



ECG



CXR – the radiation dose is negligible



Consider an ABG



Consider walking with O2 sats probe on to see if there is a drop in oxygen saturations on
exercise



TED stockings must be fitted
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Start treatment with Enoxaparin (LMWH) – see table 1 for dosing and continue until diagnosis
excluded, unless strongly contraindicated (this must be discussed with Cons Obstetrician)



If there are signs and symptoms of a DVT then compression duplex ultrasound of the legs is
required. If DVT confirmed then treatment with Enoxaparin should continue



In women with suspected PE and no signs or symptoms of DVT then a CTPA should be
performed



When the chest X-ray is abnormal and there is a clinical suspicion of PE, CTPA should be
performed



The risks of CTPA scanning deliver a similar or lower radiation dose to the fetus when
compared to V/Q scanning.



There is a maternal increased risk of breast cancer with CTPA scanning and women should
be informed that it would increase their background risk of breast cancer by 13.6% above her
background risk factors e.g. For a 25-year-old whose background risk of developing breast
cancer in the following 10 years is 0.1%, the extra risk from 10mGy of radiation increases the
risk by 13.6% of 0.1%, which is 0.0136% extra (this is thought to be overestimated)



If there is a family history of breast cancer then the investigation choice should be discussed
with Cons Obs and Cons Radiologist as to the best way to proceed in this situation



If the clinical suspicion of PE remains despite normal CTPA, alternative or repeat testing
should be carried out. A repeat test should not be requested until it is agreed that further
testing is required by either a Consultant Obstetrician, Consultant Obstetric
Anaesthetist, Consultant Physician or Consultant Radiologist. If it is agreed that a
further test is required then further discussion, to decide which test, with the on-call consultant
radiologist is required

5.0 Treatment of confirmed VTE


Before commencing treatment
o

Blood - FBC, coagulation screen, U&E’s, LFT’s



If the tests confirm a VTE (DVT or PE), anticoagulation MUST be continued AND the woman
referred to Consultant Obstetric Haematologist – Dr Caroline Hawche (or the on-call
Consultant Haematologist if unavailable) for ongoing management



The woman will transfer her care to the Obstetric Medicine service (asp-tr.complex-caremidwives@nhs.net) and a referral made to the Obstetric Anaesthetic Service (asptr.labour.wardreferrals@nhs.net via BadgerNet)



In the initial management of DVT, the leg should be elevated and a graduated elastic
compression stocking applied to reduce oedema. Mobilisation with graduated elastic
compression stockings should be encouraged
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Table 1 - Treatment with Enoxaparin for confirmed VTE

5.1

Booking or Early Pregnancy Weight

Initial treatment dose of Enoxaparin

<50kg

40mg twice daily

50-69kg

60mg twice daily

70-89kg

80mg twice daily

90-109kg

100mg twice daily

110-125kg

120mg twice daily

>125kg

Discuss with Haematology Consultant

Maintenance treatment of VTE


Treatment with LMWH should be continued for the remaining of the pregnancy and for at
least 6 weeks postnatally and until at least 3 months of treatment has been given in total



Routine measurement of peak anti-Xa activity for patients on LMWH for treatment of acute
VTE in pregnancy or postpartum is not recommended except in women at extremes of body
weight (less than 50 kg and 90 kg or more) or with other complicating factors (for example,
with renal impairment or recurrent VTE). In case of any doubt please discuss with
Haematology Consultant



If LMWH therapy requires monitoring (e.g. extremes of body weight or renal impairment), the
aim is to achieve a peak anti-Xa activity, 3-4 hours post-injection, of 0.5–1.2 u/ml



Patients who are postoperative and receiving unfractionated heparin should have platelet
count monitoring performed every 2–3 days from days 4 to 14 or until heparin is stopped



If the VTE is diagnosed at term, is an ilio-femoral DVT or recurrent PE despite adequate
treatment – this requires a multi-disciplinary meeting with Obstetrics, Haematology and
Anaesthetics
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6.0 Management of massive life-threatening PE in pregnancy or the
puerperium
A collapsed, shocked woman must be assessed urgently.
1. Dial 2222 and ask switchboard to put out an adult and obstetric priority call. This would
include:
 Obstetric SHO
 Obstetric registrar


A separate phone call will need to be made to the Obstetric and Obstetric Anaesthetic
Consultants



Anaesthetic registrar



Labour ward team leader



Medical team

2. Maternal resuscitation should commence following the principles of ABC


If CARDIAC ARREST, cardiopulmonary resuscitation should be performed with the
woman in a left lateral tilt 15 degrees or manual displacement of the uterus if more
than 20 weeks pregnant



If resuscitation is UNSUCCESSFUL by 5 minutes and the pregnancy is more than 20
weeks, a perimortem caesarean section should be performed

3. An urgent portable echocardiogram and CTPA within 1 hour of presentation should
be arranged
It must be decided (in consultation with the Obstetrician, Obstetric Anaesthetist and the on-call
medical team) whether the woman should receive unfractionated heparin, thrombolytic therapy or
thorocotomy and surgical embolectomy (vascular surgical opinion will be needed).
The current preferred choice of treatment in massive PE with cardiovascular compromise should be
thrombolytic therapy as would be the normal treatment in a non-pregnant patient – this is in line with
advice from the Professor of Obstetric Medicine (Dr C Nelson-Piercy). However the RCOG guidance
(2015) recommends the use of intravenous unfractionated heparin as the preferred treatment in this
situation.

6.1

Regimen for the administration of intravenous unfractionated heparin:






Loading dose of 80 units/kg, followed by a continuous intravenous infusion of 18 units/kg/hour
If a patient has received thrombolysis (see below), the loading dose of heparin should be
omitted and an infusion started at 18 units/kg/hour
Measure activated partial thromboplastin time (APTT) level 4–6 hours after the loading dose,
6 hours after any dose change and then at least daily when in the therapeutic range. The
therapeutic target APTT ratio is usually 1.5–2.5 times the average laboratory control value.
(This will depend on the APTT reagent used in the laboratory and, when unfractionated
heparin is employed, the advice of a haematologist should be sought)
Using this weight-adjusted regimen, the infusion rate should be adjusted according to the
APTT as described below.

Section 1
Organisational Policy

Current Version is held
on the Intranet

First ratified:

Review date:

Version

Page 13 of 26

Table 2: Adjustments in the infusion rate of unfractionated heparin according to the APTT
APTT Ratio

Dose
units/kg/hr

Change Additional Action

<1.2

+4

Rebolus 80units/kg

6

1.2-1.5

+2

Rebolus 40units/kg

6

1.5-2.5

No change

24

2.5-3.0

-2

6

>3.0

-3

Stop infusion1 hour

Next APTT (hours)

6



If a massive PE is confirmed, or in extreme circumstances prior to confirmation, immediate
thrombolysis should be considered after discussion with medical team



In massive life-threatening PE with haemodynamic compromise (or with limb- or lifethreatening ischaemic complications from extensive iliofemoral vein thrombosis),
thrombolytic therapy should be considered as anticoagulant therapy alone will not reduce the
obstruction in the circulation. After thrombolytic therapy has been given, an infusion of
unfractionated heparin can be given, but the loading dose (outlined above) should be omitted



If thrombolysis is required, it can be arranged with the medical registrar (see Adult Medicine
PE Protocol on Trust intranet)



Once the woman has been stable on the infusion of unfractionated heparin for 48 hours her
anticoagulation may be changed to subcutaneous LMWH every 12 hours, usually starting at
a dose of 1mg/kg (rounded up to the nearest 5mg) every 12 hours (RCOG 2007). The correct
dose of enoxaparin can be calculated from the booking weight



If it is deemed appropriate to continue anticoagulation the woman must be referred to the
consultant Obstetric Haematologist Dr Caroline Hawche, (or the on-call Consultant
Haematologist if unavailable) for ongoing management, the Obstetric Medicine clinic and the
Obstetric Anaesthetists (see above for referral details of these).



Consider the use of a temporary inferior vena cava filter in the peripartum period for patients
with iliac vein VTE to reduce the risk of PE or in patients with proven DVT and who have
recurrent PE despite adequate anticoagulation.
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7.0 Management of pregnant women at risk of VTE
All pregnant women should have an assessment for VTE risk factors at booking or pre-pregnancy
shown below and documented on BadgerNet. This assessment should be repeated at every hospital
admission to monitor for the development of new risk factors – see Table 3.
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Table 3: Risk assessment for venous thromboembolism (VTE)

Pre-existing risk factors

Score

Previous VTE (except a single event related to major surgery)

4

Previous VTE provoked by major surgery
Known high-risk thrombophilia

3
3

Medical comorbidities e.g. cancer, heart failure; active systemic lupus
erythematosus, inflammatory polyarthropathy or inflammatory bowel disease;
nephrotic syndrome; type I diabetes mellitus with nephropathy; sickle cell
disease; current intravenous drug user

3

Family history of unprovoked or estrogen-related VTE in first-degree relative

1
1a
1
1 or 2b
1
1
1

Known low-risk thrombophilia (no VTE)
Age (> 35 years)
Obesity
Parity ≥ 3
Smoker
Gross varicose veins
Obstetric risk factors
Pre-eclampsia in current pregnancy
ART/IVF (antenatal only)
Multiple pregnancy
Caesarean section in labour
Elective caesarean section
Mid-cavity or rotational operative delivery
Prolonged labour (> 24 hours)
PPH (> 1 litre or transfusion)

1
1
1
2
1
1
1
1

Preterm birth < 37+0 weeks in current pregnancy

1

Stillbirth in current pregnancy

1

Transient risk factors
Any surgical procedure in pregnancy or puerperium except immediate repair of
the perineum, e.g. appendicectomy, postpartum sterilisation

3

Hyperemesis
OHSS (first trimester only)
Current systemic infection
Immobility, dehydration

3
4
1
1

a

If the known low-risk thrombophilia is in a woman with a family history of VTE in a first-degree
relative postpartum thromboprophylaxis should be continued for 6 weeks

b

BMI1 
Section
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Any women with a total score of 4 or more should be considered for prophylactic LMWH
from the first trimester



Any women with a total score of 3 or more, should be considered for prophylactic LMWH
from the 28 weeks

Women with IVF pregnancy and three other risk factors should be considered for prophylactic LMWH
starting in the first trimester
All women starting on prophylactic LMWH in pregnancy do not need routine bloods taking prior to
this starting or any Anti-Xa levels.
For patients with an identified bleeding risk, the balance of risks of bleeding and thrombosis
should be discussed in consultation with a haematologist with expertise in thrombosis and
bleeding in pregnancy

7.1

Antenatal inpatients
1. All antenatal in-patients should be fitted with TED stockings, which should be worn
throughout the in-patient stay.
2. Antenatal in-patients with hyperemesis or ovarian hyperstimulation syndrome (OHSS)
are at high risk of developing VTE and should therefore be prescribed prophylactic LMWH.
3. Other antenatal in-patients must be assessed by the obstetric team registrar for any
increased risk for VTE.
4. If the registrar thinks the woman is at increased risk he/she must discuss the need for
prophylactic antenatal LMWH with the woman’s own consultant, or the labour ward or on-call
consultant. This discussion should be documented in the notes.

7.2

Women with personal or family history of VTE
1. Women with previous VTE should be offered pre-pregnancy counselling and a prospective
management plan for thromboprophylaxis in pregnancy should be made. These women
should also be referred to a clinician with expertise in thrombosis in pregnancy at the earliest
opportunity in pregnancy.
2. A careful history should be well documented. Where objective documentation is not available,
the previous diagnosis of VTE can be assumed in cases where the woman gives a good
history and prolonged (greater than 6 weeks) therapeutic anticoagulation.
3. Those with previous VTE (except those with a single VTE related to major surgery and no
other risk factors) should be offered thromboprophylaxis throughout the antenatal period and
should begin as early in pregnancy as practical.
4. Women with previous VTE should be counselled on the implications of results on themselves
and family members. The results should be interpreted by clinicians with expertise in this
specific area.
5. Women who have a family history of VTE and either antithrombin deficiency or where the
specific thrombophilia has not been detected should be tested for antithrombin deficiency.
Please email the antenatal clinic lead Midwife to discuss if this is indicated – asptr.mdau@nhs.net
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6. Women with no personal history or risk factors for VTE but have a family history of
unprovoked or estrogen provoked VTE in a first degree relative when aged 50 years and
under should be considered for thrombophilia testing.
7. Women with unprovoked VTE should be tested for presence of antiphospholipid antibodies.

7.3

Women with acquired or heritable thrombophilia
1. Women with asymptomatic antithrombin, protein C or S deficiency or one or more
thrombophilic defects e.g. homozygous factor V Leiden, homozygous prothrombin gene
mutation and compound heterozygotes should be referred to Dr Caroline Hawche
(Consultant Haematologist)
a. Antenatal thromboprophylaxis should be considered and six weeks postnatal
thromboprophylaxis is recommended even in absence of additional risk factors.
2. Heterozygosity for Factor V Leiden or prothrombin gene mutation or antiphospholipid
antibodies as considered risk factors for thrombosis in asymptomatic women.
a. If there are three additional risk factors, these women should be considered for
antenatal thromboprophylaxis.
b. If 2 other risk factors are present, the women should have LMWH thromboprophylaxis
from 28 weeks.
c. If 1 risk factor is present, the women should have LMWH thromboprophylaxis for 10
days of postnatally.
3. Women with previous VTE associated with antithrombin deficiency:
a.

Offer thromboprophylaxis with higher dose LMWH (either 50%, 75% or full treatment
dose) antenatally and for 6 weeks post-partum or until oral anticoagulation is
established.

b. These patients require input from a haematologist with expertise in thrombosis in
pregnancy.
4. Antenatal anti-Xa monitoring and potential for antithrombin replacement at the initiation of
labour or prior to caesarean section should be considered.
5. Aim for anti-Xa 4-hour peak levels of 0.5-1.0 IU/ml. A test that does not use exogenous
antithombin should be used.
6. Other heritable thrombophilic defects carry lower risk of VTE, hence can be managed with
standard doses of thromboprophylaxis.

7.4

Women with antiphospholipid antibodies
1. Women with previous VTE associated with antiphospholipid syndrome (APS) will often be on
long term oral anticoagulation.
a. They should be offered treatment dose LMWH (1mg/kd/BD) for thromboprophylaxis
antenatally and for 6 weeks post-partum or until oral anticoagulation is established.
b. These patients require input from a haematologist and/or rheumatologist.
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2. Women without previous VTE but persistent antiphospholipid antibodies (lupus anticoagulant
and/or anticardiolipin and/or β -glycoprotein 1 antibodies) should be considered as a risk
factor for thrombosis. If she has other risk factors, she may be considered for antenatal or
postnatal thromboprophylaxis.
2

3. Women with previous recurrent VTE require higher doses of LMWH (either 50%, 75% or full
treatment dose). Advice regarding doses of LMWH should be sought from a clinician with
expertise in haemostasis and pregnancy
4. Women on long-term warfarin and other oral anticoagulation should be counselled on the
risk of these agents to the fetus. They should be switched to LMWH as soon as pregnancy
is confirmed, ideally within 2 weeks of missed period or before sixth week of pregnancy.

5. Women with a single VTE related to major surgery and no other risk factor should have
thromboprophylaxis from 28 weeks.
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Table 4: Summary of thromboprophylaxis in women with thrombophilia or previous venous thromboembolism (VTE)
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8.0 Thrombophilia testing
Figure 6: Flow chart for thrombophilia testing in pregnancy

Please send the answers to these questions to asp-tr.mdau@nhs.net for the attention of the
Antenatal clinic Sister
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9.0 Management of patients on anticoagulation therapy during labour
and delivery
1. All women on antenatal LMWH will have an individualised labour management plan
documented on BadgerNet.

2. TED stockings must be worn throughout labour.

3. Patients considered to be at high risk of haemorrhage should be managed with intravenous
unfractionated heparin until the risk factors for haemorrhage have resolved.

4. Women should be advised not to inject any further heparin if they are in established labour
or think they are in labour. (Women who present in labour shortly after injecting LMWH can
be reassured that bleeding complications are very uncommon with LMWH).

5. If labour is confirmed, the anaesthetist should be informed.

6. Therapeutic dose of LMWH needs to be stopped 24 hours prior regional anaesthesia
whereas prophylactic LMWH has to be discontinued 12 hours prior to regional anaesthesia.
If regional anaesthesia is not possible, an intravenous Fentanyl PCA can be used for pain
relief.

7. Subcutaneous unfractionated heparin should be discontinued 12 hours before and
intravenous unfractionated heparin stopped 6 hours before induction of labour or regional
anaesthesia.

8. If spontaneous labour occurs in women receiving therapeutic doses of subcutaneous
unfractionated heparin, careful monitoring of the APTT is required and if it is markedly
prolonged near delivery, protamine sulfate may be required (lease with haematologist).

9. Labour and vaginal delivery (spontaneous or operative) should be managed as normal.

10. The woman should not have intramuscular injections within 12 hours of her last enoxaparin
injection. She may not be able to have routine intramuscular syntometrine; the third stage in
this case should be managed with 10 IU intravenous syntocinon.
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11. LMWH should not be given for at least 4 hours after the use of spinal anaesthesia or after
the epidural catheter has been removed and the catheter should not be removed within 12
hours of the most recent injection

10.0 Anticoagulation therapy in women undergoing Caesarean section
1. Women receiving antenatal LMWH requiring an emergency Caesarean section:
 Regional anaesthesia can be performed if the patient is more than 12 hours from her
last dose of prophylactic LMWH or 24 hours from her last dose of therapeutic LMWH.
 If this is not possible, the Caesarean section will be conducted under a general
anaesthetic and usual operative techniques must be employed with careful attention
to haemostasis.

2. As for women receiving antenatal LMWH having an elective caesarean section:
 They should take the LMWH on the day prior to delivery and on the day of delivery.
 Any morning dose should be omitted and the operation should be performed that
morning.

3. In patients receiving therapeutic doses of LMWH:
 Wound drains (abdominal and rectus sheath) should be considered
 Skin incision should be closed with interrupted sutures to allow drainage of any
haematoma
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11.0 Management of postnatal women already on anticoagulation or at
risk of VTE
Figure 7: Postnatal assessment and management (to be assessed on delivery suite)

1. All women should have a risk assessment following delivery based on Table 4 and Figure 4
above:



Any women with a total score of 2 or more should be considered for prophylactic
LMWH for 10 days post delivery
Women who have been on antenatal thrombopropylaxis will usually require 6 weeks
of thromboprophylaxis
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For patients with an identified bleeding risk, the balance of risks of bleeding
and thrombosis should be discussed in consultation with a haematologist with
expertise in thrombosis and bleeding in pregnancy

2. All women with class 3 obesity (BMI greater than or equal to 40 kg/m ) should be considered
for prophylactic LMWH for 10 days after delivery. The dose of LMWH should be appropriate
for their weight which can be a high dose once daily or low dose twice daily regime.
2

3. Women with thrombophilia without previous VTE should be stratified according to both the
level of risk associated with their thrombophilia and the presence of a family history or other
risk factors.

4. Women with a family history of VTE and an identified thrombophilia should be considered for
postnatal thromboprophylaxis of 6 weeks.

5. Women who were on antenatal LMWH, their therapeutic or prophylactic anticoagulation
therapy should be reinstated following delivery as soon as adequate haemostasis is
achieved. This should be continued for at least 6 weeks postnatally.

6. All women who have had a caesarean section should be considered for thromboprophylaxis
with LMWH. Thromboprophylaxis should be continued for 10 days in intermediate risk women
and 6 weeks in high risk women.

7. Women who have additional persistent (lasting more than 10 days post-partum) risk factors
such as prolonged admission, wound infection or surgery in the puerperium,
thromboprophylaxis should be extended up to 6 weeks or until these risk factors are no longer
present.

8. Those at high risk of haemorrhage with risk factors including major antepartum haemorrhage,
coagulopathy, progressive wound haematoma, suspected intra-abdominal bleeding and
postpartum haemorrhage can be managed with anti-embolism stockings (AES), foot impulse
devices or intermitted pneumatic compression device. Unfractionated heparin (UFT) may
also be considered. AES must be of appropriate size and providing graduated compression
with a calf pressure of 14-15mmHg.

9. If a woman develops a haemorrhagic problem while on LMWH, stop the treatment and seek
expert haematological advice.
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10. Prior to discharge:



The woman will need to be taught to self-inject. She will also need to be discharged
with a sharps bin.
Women with VTE diagnosed in the pregnancy will need to be followed up by a
haematologist.

12.0 General points
LMWH are agents of choice in antenatal and postnatal thromboprophylaxis. Monitoring of anti-Xa
levels is not required with use of prophylactic dose LMWH.
Heparin does not cross the placenta therefore any management of the infant should be as normal.
Breast feeding is not contraindicated with either heparin or warfarin.
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