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Learning objectives
You will learn:

• Antithrombotic prophylaxis for COVID-19 patients in intensive care or on oxygen in the ward

• The key features of pregnancy and COVID-19

• The management of venous thromboembolism in the context of pregnancy

• The safety of therapeutic low molecular weight heparin and delivery

• How to manage the bleeding patient.

Introduction

This review will firstly deal with thrombosis prophylaxis in COVID-19 patients and 
then highlight some key features of COVID-19 in pregnant and in ‘recently pregnant’ 
women. It will discuss the treatment of venous thromboembolism (VTE) in pregnancy 
and peripartum strategies in fully anticoagulated women.

This report was made possible 
by an unrestricted educational 
grant from Sanofi. The content 
of the report is independent of 
the sponsor.
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Click here – you need to watch 
the video in order to complete 

the CPD questionnaire.

https://vimeo.com/587098177/7804d15304
https://vimeo.com/587098177/7804d15304
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Antithrombotic prophylaxis in COVID-19
Dr Pieter Wessels and I recently prepared this 
Viewpoint article in Lancet Haematology1, 
which sets out to summarise the high-level 
evidence and discuss the issue of antithrom-
botic prophylaxis in COVID-19 in an 
evidence-based format. The available data is 
summarised in Table 1. It is an exciting time 
because, despite thousands of single-centre 

and multi-centre observational studies of this 
global pandemic from different parts of the 
world, there are very few randomised con-
trolled clinical trials (RCTs). RCTs are needed 
because the current observational evidence 
is confounded. There will be more data 
from other RCTs at the forthcoming 2021 
American College of Cardiology meeting.  

Table 1. Summary of results from current RCTs1 

Design and 
methods

Intervention Patients Primary outcome 
(intervention vs control)

Key secondary 
outcomes (intervention 
vs control)

REMAP-CAP 
(NCT023735707), 
ATTACC 
(NCT04372589), 
and ACTIV-4 
(NCT04505774)

Open-label, 
Bayesian, 
adaptive, 
multiplatform, 
RCTs

Therapeutic 
anticoagulation 
dose heparin 
(n=529) versus 
standard 
prophylaxis 
(n=545) as per 
hospital policy

Patients in the 
ICU

Organ support-free days 
up to day 21, including 
in-hospital mortality 
(median 3 vs 5 days; 
adjusted OR 0.87, 
95% Crl 0.70-1.08); 
posterior probability of 
futility 99.8%; posterior 
probability of inferiority 
89.4%; posterior 
probability of superiority 
10.6%

Hospital mortality 
(35.7% vs 34.7%; 
adjusted OR 0.88, 95% 
Crl 0.67-1.16); major 
haemorrhage as defined 
by the International 
Society on Thrombosis 
and Haemostasis (3.1% 
vs 2.4%; 1.19, 0.57-2.49); 
major thrombotic events 
or death (41.4% vs 42.7%; 
1.05, 0.79-1.41; posterior 
probability of futility 
94.5%)

INSPIRATION trial 
(NCT04486508)

Multicentre, 
randomised 
trial with a 2x2 
factorial design

Intermediate 
dose heparin 
(n=276) versus 
standard 
prophylaxis 
(n=286)

Patients in the 
ICU (43% had 
low flow oxygen 
support at 
inclusion)

Primary endpoint (45.7% 
vs 44.1%; OR 1.06, 
95% CI 0.76-1.48); a 
composite of adjudicated 
VTE events (3.3% vs 
3.5%; 0.93, 0.37-2.32) or 
acute arterial thrombosis 
events (ischaemic stroke 
0.3% vs 0.4%), treatment 
with ECMO (none in both 
groups), or all-cause 
mortality within 30 days 
(43.1% vs 40.9%; 1.09, 
0.78-1.53)

Length of stay in the ICU 
(6 days, 2-11 95% CI 
vs 6 days, 3-11); major 
bleeding according 
to Bleeding Academic 
Research Consortium 
(type 3-5; 2.5% vs 1.4%; 
OR 1.83, 97.5% CI 0.00-
5.93); clinically relevant 
non-major bleeds (4.3% 
vs 1.7%; 2.55, 0.92-7.04); 
severe thrombocytopenia 
(6 vs 0 patients)

ATTACC 
(NCT04372589), 
ACTIV-4a 
(nct0450574), 
and REMAP-CAP 
(NCT02735707; 
unpublished 
interim analysis)

Open-label, 
Bayesian, 
adaptive, 
multiplatform, 
RCTs

Therapeutic 
anticoagulation 
dose heparin 
(n=699) versus 
standard 
prophylaxis 
(n=699) as per 
hospital policy

Patients who are 
moderately ill 
(general ward)

Organ support-free days 
up to day 21, including 
in-hospital mortality; low 
D-dimer at baseline cohort 
(proportional median OR 
1.57, 95% Crl 1.14-2.19; 
posterior probability of 
superiority 99.7%); high 
D-dimer at baseline cohort 
(1.53, 1.09-2.17; posterior 
probability of superiority 
99.1%)

Hospital mortality 
(5.7% vs 7.7%); major 
haemorrhage (1.6% vs 
0.9%); thrombotic event 
rates (1.9% vs 3.2%)
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Sulodexide trial 
(NCT04483830)

Randomised 
placebo-
controlled trial

Oral dose of 
sulodexide (500 
lipoprotein 
lipase-releasing 
units twice a 
day; n=124) 
versus placebo 
for 21 days 
(n=119)

Ambulant 
patients who are 
at high-risk of 
complications

Need of hospitalisation 
(17.7% vs 29.4%; RR 
0-6.95% CI 0.37-0.96)

Need for supplemental 
oxygen (29.8% vs 42%; 
RR 0.71, 95% CI 0.5-1); 
mean length of hospital 
stay (mean 6.29 days [SD 
4.1] vs 7.8 days [4.5]; 
p-0.21); thromboembolic 
events (2 vs 2); mortality 
rate (2% vs 6%; 0.41, 
0.10-1.55); major 
haemorrhage (0 vs 1)

Crl: credible interval; ICU: intensive care unit; OR: odds ratio; RR: risk ratio

ICU patients
• Therapeutic LMWH not better than standard of care
• Intermediate LMWH not better than prophylactic
Ward patients
• Therapeutic LMWH may save lives (preliminary)

COVID-19 patients in intensive care
We know from these preliminary results that 
therapeutic low molecular weight heparin 
(LMWH), given to prevent the very high 
incidence of thrombosis in these patients, is 
not better than standard of care. This con-
clusion comes from three large RCTs that 
combined their efforts in order to get the data 
and the evidence generated quickly.  While 
this data has been peer reviewed, it is not 
yet published, so I cannot make the full data 
available. Do not give therapeutic LMWH 
to intensive care unit (ICU) patients with the 
intention of preventing VTE or arterial clots 
because clearly, by that time, the patient is so 

sick that it will not help and will potentially 
cause harm.

There is one fully published RCT in an ICU 
setting, INSPIRATION,2 which randomised 
patients to intermediate dose LMWH versus 
a prophylactic dose. The results were nega-
tive; there was no difference between the two 
dosing regimens. The interpretation is there-
fore that one should stick to very conservative 
doses of LMWH as a prophylactic dose for 
patients who are admitted to the ICU with 
COVID-19. This is the approach for now, but 
this can change within a day or two.

COVID-19 patients on oxygen in the ward
Now, more excitingly, in patients in the ward 
who are on oxygen, but not yet on high-flow 
oxygen or not yet intubated, preliminarily 
communicated results from these multi-plat-
form trials indicate that therapeutic LMWH 
may actually save lives. Fewer people die in 
hospital, but they also experience more organ 
support-free days. These data were communi-
cated in January 2021 and the full published 

results will be available soon. This may be a 
practice-changer, at least in Dutch centres, 
because therapeutic LMWH is never given to 
a patient without a clear indication for pre-
vention of VTE or arterial thrombosis. “We 
would not give therapeutic LMWH; if this 
data is confirmed, this will be a game-changer.”

What do current guidelines say?
There is still variability on the dose for 
COVID-19 infected patients but the United 
Kingdom’s National Institute for Health and 
Care Excellence (NICE) guidelines, issued 
in April 2021, have already implemented the 
data from the multi-platform trials that have 

not been peer reviewed and have not been 
fully communicated. Their guidance is to 
consider therapeutic dose LMWH in ward 
patients. This is progressive and may not be 
entirely evidence-based; this arena should be 
watched carefully in the months ahead.

Do not give 
therapeutic 
LMWH to 
intensive care 
unit patients 
with the 
intention of 
preventing VTE 
or arterial clots 
because clearly, 
by that time, 
the patient is so 
sick that it will 
not help and 
will potentially 
cause harm

http://www.denovomedica.com
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Key features of pregnancy and COVID-19
A recent living and constantly updated sys-
tematic review and meta-analysis of clinical 
manifestations, risk factors and maternal and 
perinatal outcomes of coronavirus disease 
is useful.3 It essentially tells one everything 
you need or want to know. Interestingly, one 
can check for updates and know that, if  there 
is an update, one will always find it here. 
The key features are summarised in Table 2, 
not only for pregnant but also for recently 
pregnant women, vaguely defined as between 
six and 12 weeks since pregnancy. Pregnant 
women have an increased risk, if  they con-
tract COVID-19, to be admitted to the ICU 
for invasive ventilation and for extracorporeal 
membrane oxygenation (ECMO).

The risk factors for severe COVID-19 are 
important to note and these are: increasing 
maternal age; a high body mass index; non-
white ethnicity; pre-existing comorbidities, 
and conditions also related to risk, that is 
gestational diabetes and pre-eclampsia. There 
is also an increased risk of preterm birth in 
COVID-19 infected women and neonates 
are of course more likely to be admitted to a 
neonatal unit. In the Netherlands, there has 
been a sharp increase in pregnant women 
admitted to ICU, in areas where we still have 
the facilities available, in the second and third 
waves of our COVID-19 epidemic for these 
young women.

Table 2. Key features of pregnant and recently pregnant patients

• Increased risk of admission to ICU, invasive ventilation and extra ECMO
• Risk factors for severe COVID-19

 – Increasing maternal age
 – High body mass index
 – Non-white ethnicity
 – Pre-existing comorbidities
 – Gestational diabetes, pre-eclampsia

• Increased risk of preterm birth
• Neonates more likely to be admitted to a neonatal unit

Managing VTE in the context of pregnancy
The American Society of Hematology 2018 
guidelines on how to manage VTE in the con-
text of pregnancy is available, but lengthy.4 
There are also really interesting and much 
more accessible resources that you can down-
load for free on their website (https://www.
hematology.org/education/clinicians/guide-
lines-and-quality-care/clinical-practice-guide-
lines). “I was part of this guideline process, but 
it also showed me that while evidence-based is 
great, it is also sometimes potentially nihilistic. 
I didn’t always agree and will highlight some of 
these issues.”

The other thing which I thought was interest-
ing is that Blood invited us to write a personal 
paper entitled: ‘How I treat venous throm-
boembolism in pregnancy’.5 I did this about 
ten years ago with my obstetrician colleague, 
Wessel Ganzevoort. “We described some of 
our most challenging cases. If you are an obste-
trician and if you are interested, please just go 
and read the case of a neurosurgical patient 
who had a massive pulmonary embolus – we 
did, or at least I should say the obstetricians 
did, a lot of fancy stuff. We also, of course, dis-
cuss simpler and more straightforward cases.”

Which anticoagulants can safely be used during pregnancy? 
There is not just one truth, particularly in the 
pregnancy arena, concerning thrombosis and 
anticoagulants because the evidence is still of 
very low quality. Table 3 simply summarises 
which anticoagulants can safely be used dur-
ing pregnancy. This includes LMWH, and a 

lot of LMWH, but you can, of course, also 
give unfractionated heparin. During my tour 
through South Africa, I did visit a ward with 
12 pregnant patients who were on unfraction-
ated heparin for ages during their pregnancy. 
This is different to our clinical practice.

There is not 
just one truth, 
particularly in 
the pregnancy 
arena, 
concerning 
thrombosis and 
anticoagulants 
because the 
evidence is still 
of very low 
quality

https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines
https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines
https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines
https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines


AUGUST 2021  I  5

Management of anticoagulation in pregnant COVID-19 patients

EARN FREE
CPD POINTS

Join our CPD community at

and start to earn today!

www.denovomedica.com

If a woman 
is given 
therapeutic 
heparin for VTE 
in pregnancy, 
my advice is 
to check her 
anti-Xa levels 
afterwards at 
about three 
weeks and then 
maybe once per 
trimester

Fondaparinux is described as ‘not preferred’ 
because it does cross the placenta in small 
amounts. Experience is limited, but I must say 

that if  I don’t have an alternative in terms of 
allergies, I prescribe fondaparinux, particu-
larly after the first trimester.

ASH recommendation on the treatment of acute VTE in pregnancy
The ASH recommendation for the treat-
ment of acute VTE4 is important because, 
every once in a while, a pregnant woman is 
diagnosed with acute thrombosis or acute 
pulmonary embolism and there are always a 
lot of very simple and practical questions, for 
example, should we give once-daily or twice-
daily dosing of LMWH? ASH describe the 
evidence systematically and then say that you 
can do the regimen either way, because there 
is very low certainty and there is very weak 
evidence (Table 4). The evidence comes from 
observational studies with a low overall inci-
dence of extension or recurrent VTE, which 
does not show any difference. But we should 
bear in mind that these are observational 
studies only and the numbers are really small.  

Why should we do twice-daily because once-
daily is much nicer for the woman? Of course, 
there are some people who like twice-daily 
better at the end of pregnancy, prior to the 
delivery date but I personally never do that 
because patients are becoming really fed up 
with the injections.

ASH suggests not to routinely monitor anti-
Xa levels to guide dosing (Table 5) as there 
are no differences in clinical outcomes, no 
established therapeutic range for LMWH in 
pregnancy, and anti-Xa tests may be unreli-
able and are not routinely available in all 
centres. “I personally have reduced the number 
of anti-Xa tests I do and I don’t increase the 
dose very often for therapeutic heparin given 
for the VTE indication. However, for women 
with mechanical heart defects, this is a totally 
different situation; these patients should all be 
managed in tertiary centres where they manage 
women with mechanical heart defects a regu-
larly. If a woman is given therapeutic heparin 
for VTE in pregnancy, my advice is to check 
her anti-Xa levels afterwards at about three 
weeks and then maybe once per trimester.”  

In the event of acute VTE in pregnancy, it is 
important to realise that a pulmonary embo-
lism can sometimes be fatal or near fatal. If  
a patient is really in persistent shock, then 
you can use systemic thrombolysis because it 
will potentially save her life and the life of the 
foetus. There will be, however, foetal deaths 
involved in this very rare but very serious 
condition.

Table 3. Which anticoagulants can safely be used during pregnancy?

Anticoagulant Acceptability 
in pregnancy

Comments

LMWH Yes • Does not cross placenta
• LMWH preferred over UFH due to maternal 

safety profile (likely lower risk of heparin-induced 
thrombocytopenia, reduced bone mineral density)

Unfractionated heparin (UFH) Yes • Does not cross the placenta

Fondaparinux Not preferred • Reported to cross placenta in small amounts
• Clinical experience with fondaparinux very limited

Vitamin K antagonist (VKA) No • Crosses the placenta
• Potential for teratogenicity, pregnancy loss, foetal 

bleeding, neurodevelopmental deficits

Direct oral anticoagulants 
(DOACs)

No • Dabigatran and Xa inhibitors likely cross the placenta 
• Reproductive effects in humans are unknown

http://www.denovomedica.com
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Table 4. ASH recommendation for pregnant women with acute VTE treated with LMWH 
The panel suggest either once-daily or twice-daily dosing regimens (conditional recommendation, very low 
certainty)

LMWH dosed twice-daily compared with once-daily:

Clinical outcome Number of studies Impact of dosing regimens

Recurrent PE 2 observational studies Low overall incidence of VTE (<1%), with no difference 
between two dosing schedules

Recurrent deep vein 
thrombosis (DVT)

2 observational studies Low overall incidence of VTE (<1%), with no difference 
between two dosing schedules

Major bleeding (antenatal 
or postpartum)

2 observational studies Low overall incidence in major bleeding (<1%), with 
no difference between two dosing schedules

Low certainty and imprecision in estimates of benefits and harms. Therefore, either once- or twice-daily dosing appears 
reasonable. Consider potential impact of dosing frequency on feasibility and acceptability.

Table 5. ASH recommendation for pregnant women receiving therapeutic LMWH for the 
treatment of VTE
The panel suggests against routine monitoring of anti-Xa levels to guide dosing (conditional recommendation, 
very low certainty)

• Only limited direct data: one small observational study (n=26) with 11 patients receiving anti-Xa monitoring, 
15 not receiving anti-Xa monitoring; no difference in recurrent VTE or bleeding

• Anti-Xa tests may be unreliable and not routinely available in all centres
• No established therapeutic range for LMWH in pregnancy
• Potential drawbacks of testing include frequent blood tests, clinic visits, cost

Case study: Peripartum policy in a patient with recent DVT

Your patient is on therapeutic dose LMWH. She is 25 weeks gestational age and her 
estimated delivery date is 5 weeks from today. She would prefer to have a vaginal 
delivery with epidural anaesthesia.
What do you suggest for managing her anticoagulation around the time of delivery?

A. Switch anticoagulation to intravenous heparin, then scheduled (induced) delivery with discontinuation of 
IV heparin 6 hours before

B. Scheduled (induced) delivery with discontinuation of LMWH 24 hours before

C. Allow for spontaneous labour before stopping LMWH anticoagulation

D. Scheduled caesarean section with discontinuation of LMWH 24 hours before

E. Stop her LMWH now as she no longer requires anticoagulation

• Your patient continues on full dose LMWH (dalteparin 200IU/kg) once daily, without anti-Xa monitoring
• Within 2 weeks her leg swelling and pain improve substantially 
• She is now 35 weeks gestational age and you are evaluating her in your clinic before her delivery date.

This case comes from the ASH website under 
the heading ‘Your patient’. Now, in the 
Netherlands, we still have our babies at home; 
not, of course, if  you are anticoagulated, 
but we have a very strong tradition of trying 
to approach pregnancy as a normal thing 
in a woman’s life. Clearly, this is a medical 

indication, despite the local delivery practice, 
where I would be vigilant; she is on therapeu-
tic dose LMWH, 35 weeks, and her estimated 
delivery date is not five weeks from today but 
it is somewhere between two weeks and seven 
weeks from today, or six perhaps.  
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From the ASH recommendations, there are a 
couple of suggestions about how to manage 
anticoagulation in this type of patient around 
the time of delivery: 
• Switch to IV heparin and then schedule 

or induce her delivery and discontinue her 
heparin before, or 

• Schedule a delivery with discontinuation 
of the LMWH 24 hours before, or

• Allow for spontaneous labour before stop-
ping LMWH, or

• Schedule a caesarean section, or
• Stop her LMWH as she no longer requires 

anticoagulation.

I think the last suggestion is unrealistic and 
not good practice. There are four reasonable 

options left. The answer ASH proposes is 
to schedule her delivery with discontinua-
tion of LMWH 24 hours before, I think this 
is going to be difficult. We can discontinue 
her LMWH but we can never predict exactly 
when the baby will be born and that, of 
course, is the point in time when you do not 
want to have too much LMWH on board, let 
alone adding neuraxial anaesthesia. In my 
view, we do not schedule just for the sake of 
therapeutic anticoagulation; we let a women 
go into labour spontaneously and tell her that 
she should not inject herself  with LMWH 
once she thinks that labour is imminent. 
Clearly this was very controversial and I am 
really open to hearing more discussion or 
disagreement.

Safety of therapeutic LMWH and delivery
Our experience in Amsterdam with women 
who were getting therapeutic LMWH and 
where they were told to stop once they thought 
that delivery was imminent, or at least when 
they were having contractions, or their water 
broke, was published some ten years ago.6 The 
major fear is post-partum haemorrhage or 

peripartum haemorrhage, and the study did 
not find a large difference between women 
on LMWH or not (Table 6). This was a small 
and retrospective single-centre case-controlled 
study, but the only potential but not statisti-
cally significant increase was in a PPH event 
associated with caesarean section.  

Table 6. Incidence of PPH, severe PPH and median (range) of blood loss stratified for types of deliveries and 
blood transfusion rate in two groups of the study

Women who used 
therapeutic doses of 

LMWH (N=95)

Women who did not 
use LMWH (N=524)

RR
Median 

difference
95% CI of RR or 

median difference

PPH events N (%) 17 (18) 113 (22) 0.8 0.5 to 1.4

Vaginal delivery 9 (12) 100 (21) 0.5 0.3 to 1.1

Caesarean section 8 (36) 13 (25) 1.7 0.6 to 5.0

Severe PPH events N (%) 6 (6) 29 (6) 1.2 – 0.5 to 2.9

Vaginal delivery 4 (5) 27 (6) 0.9 0.3 to 2.8

Caesarean section 2 (9) 2 (4) 2.5 0.3 to 18.9

Blood loss median (range)

Vaginal delivery 250 (50–4 000) 300 (20–3 600) – –50 –102 to 2

Normal vaginal delivery 200 (50–4 000) 300 (20–3 600) – –100 –156 to –44

Assisted vaginal delivery 350 (250–550) 400 (100–2 500) – –50 –217 to 117

Caesarean section 425 (200–2 000) 400 (100–2 500) – 25 –153 to 203

Primary caesarean section 450 (200–1 200) 200 (100–400) – 250 –15 to 515

Emergency caesarean section 400 (200–2 000) 400 (100–2 000) – 0 –225 to 225

Blood transfusion N (%) 5 (5) 18 (3) 1.6 – 0.6 to 4.3

LMWH, low molecular weight heparin; PPH, postpartum haemorrhage.
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Does the dose of LMWH matter? 
In this study, we randomised more than 1 100 
women to two doses of LMWH. All women 
had a history of VTE and were now preg-
nant; the aim was to prevent a recurrent VTE 
during their pregnancy.7 In this interim analy-
sis, we looked at the issue of the time interval 
being too short for neuraxial anaesthesia. 
This is important because in North America, 
everyone gets neuraxial anaesthesia whereas 
this rate is only 30% in hospital deliveries in 
the Netherlands. If  you assume a 12-hour 
interval for a prophylactic LMWH dose, then 

2.4% of the women who go into spontaneous 
labour have too short an interval for neurax-
ial anaesthesia, this rises to 6% if  you use 24 
hours as the cut-off  time. This does not pro-
vide the answer to everything, but it at least 
gives an idea of what your chances are of not 
being able to provide neuraxial anaesthesia, 
for instance, if  you are on an intermediate or 
therapeutic dose of LMWH and if  you are 
being allowed to go into spontaneous labour. 
The results of the Highlow study will be avail-
able in early 2022.

Planned induction versus spontaneous delivery among women using 
prophylactic anticoagulation therapy

A retrospective study which looked at who 
was going to be allowed spontaneous onset of 
labour and who was to be induced included 
78 women who experienced spontaneous 
labour and 121 who underwent induced 

labour. For spontaneous delivery, 10% of the 
women were delivered within 12 hours and 
30% within 24 hours. I must stress that this 
Israeli study had mainly multiparous women. 
The results are provided in Table 7.

Table 7. Characteristics of women who received thromboprophylactic treatment, according to the mode of 
onset of labour

Characteristics
Spontaneous onset of 

labour (n=78)
Induction of labour 

(n=121)
P-value

Mode of induction

Prostaglandins (%) – 49 (40.5%) –

Foley balloon (%) 16 (13.2%)

Artificial rupture of membranes (%) 56 (46.3%)

Admission-to-delivery interval (hours) 4.7 [2.0–11.2] (8.3) 29.3 [15.1–53.1] (37.1) <0.001

Induction-to-delivery interval (hours) – 14.1 [7.2–28.3] (20.0) –

<12 hours – 54 (44.6%) –

12–24 hours 30 (24.8%)

24–36 hours 16 (13.2%)

36–48 hours 11 (9.1%)

>48 hours 10 (8.3%)

Last LMWH injection-to-delivery interval (hours) 25.8 [17.8–39.7] (31.1) 48.2 [34.9–72.5] (54.9) <0.001

<12 hours 8 (10.3%) 0 <0.001

12–24 hours 23 (29.5%) 8 (6.7%)

24–36 hours 24 (30.8%) 23 (19.0%)

36–48 hours 14 (17.9%) 29 (24.0%)

>48 hours 9 (11.5%) 61 (50.3%)

Gestational age at delivery (weeks) 39 [38–40] (30) 38 [37–39] (38) 0.02

Neuraxial analgesia (%) 33 (42.3%) 96 (79.3%) <0.001

Eligible for neuraxial analgesia (%) 69 (88.5%) 121 (100.0%) <0.001

Last LMWH injection-to-neuraxial analgesia interval (hours) 28.5 [22.2–39.2] (34.4) 40.0 [29.8–62.2] (47.1) 0.002
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Arterial embolisation, ligation 

Hysterectomy

How to manage the bleeding patient
Finally, a few comments on how to manage 
the bleeding patient. Severe PPH is, of course, 
the obstetric emergency condition which your 
anaesthetist and transfusion medicine spe-
cialists are trained to deal with. It is vital to 
identify the cause: it is very, very often obstet-
ric or traumatic. Blood volume and circula-
tion have to be maintained and there should 
definitely be surgical intervention with the 
ultimate and terrible consequence of hysterec-
tomy (Figure 1). Restore normal haemostasis 
and correct coagulopathy that goes with mas-
sive blood loss, tranexamic acid should be a 
first-line agent in severe PPH. If  your patient 
also still has LMWH on board, you can con-
sider protamine sulphate if  the interval since 
the LMWH dose was very short.  

It is a very rare event where a woman is being 
treated with therapeutic dose LMWH and 
has an urgent indication for a caesarean sec-
tion because of foetal problems, even if  she 
has been injected with LMWH within eight 
hours and you give protamine sulphate, it 
will never reverse the LMWH entirely but at 
least you are doing something. The dose of 
protamine sulphate is 1 000 units per 1 000 
units of estimated LMWH blood levels. This 
is why the interval is important because as 
soon as you have a longer interval of between 
eight hours or 12 hours, there will still be 
some LMWH in her blood. As the half-life of 
LMWH is quite short, this means that within 
12 hours approximately half  of the LMWH 
has been eliminated.

Key points
Pregnancy-related VTE
Summary conclusions of the Blood paper:5 
• Use therapeutic dose LMWH with a 

once-daily regimen, based on actual body 
weight and the duration is for at least three 
months and until six weeks postpartum

• Management of delivery - in the 

Netherlands, against the ASH guidelines, 
we allow spontaneous delivery with dis-
continuation of LMWH as soon as labour 
starts. LMWH is restarted 12 to 24 hours 
post-delivery. You have to respect neu-
raxial anaesthesia timelines.

Pregnancy and COVID-19
To conclude, patients with COVID-19 coagu-
lopathy are at high risk of thrombosis and 
death, and this is even more so in women who 
are pregnant or have recently been pregnant. 
Trial results assessing the optimal dosing 
of pharmacological VTE prophylaxis in 

COVID-19 are emerging for pregnancy, but 
prophylactic dose LMWH in ICU patients is 
probably the best empiric treatment subject to 
emerging evidence. Therapeutic dose LMWH 
in ward patients with COVID-19 may poten-
tially be a life-saver.  

Figure 1. How to manage the bleeding patient

Severe PPH
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