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Abstract
Objectives: Venous thromboembolism (VTE) represents an important cause of ma-
ternal morbidity and mortality. Estimates of bleeding associated with therapeutic-
dose anticoagulation are variable. We describe the frequency of bleeding in pregnant 
women receiving therapeutic anticoagulation for VTE by means of a systematic re-
view of the literature.
Data Sources: Medical Literature Analysis and Retrieval System, Embase, Scopus, 
Web of Science, and Clini​calTr​ials.gov were searched. Databases were searched 
from inception to February 27, 2022. There was no language or geographic location 
restriction.
Methods of Study Selection: The search yielded 2773 articles with 2212 unique cita-
tions. Studies were included if they described pregnant women treated for an acute 
VTE with therapeutic-dose anticoagulation and a defined bleeding outcome was 
reported.
Tabulation, Integration, and Results: Five studies met inclusion criteria. Included 
studies were judged to have a serious to critical risk of bias using the Risk of Bias 
in Nonrandomized Studies of Intervention tool. The rate of bleeding, as defined by 
respective studies, ranged between 2.9% and 30.0%. Two studies included control 
groups, one of which found no significant difference in the risk of bleeding between 
groups, while the other found a significantly increased bleeding risk associated with 
therapeutic anticoagulation.
Conclusion: Among pregnant women anticoagulated for VTE, the reported bleeding 
risk is variable. The ability to draw definite conclusions is limited by the scarcity and 
low quality of the studies, the small number of included patients, and the hetero-
geneity of bleeding definitions used. Large-scale studies with standardized bleeding 
definitions are required to provide acute bleeding estimates and optimize the care of 
these patients.
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Essentials

•	 In pregnancy, blood clots, or venous thromboembolism (VTE), are treated with blood thinners.
•	 The risk of bleeding with the use of blood thinner in pregnancy is not well described.
•	 There was a wide range of bleeding complications in this review, between 2.9% and 30.0%.
•	 Larger studies looking at this question are needed to better inform patients and doctors.

1  |  INTRODUC TION

Women are at an increased risk of venous thromboembolism (VTE) 
during pregnancy and the postpartum period. VTE, which includes 
pulmonary embolism (PE) and deep vein thrombosis, complicates 
1–2 of 1000 pregnancies and is an important cause of maternal mor-
bidity and mortality.1 The risk of VTE is 10- to 20-fold higher in preg-
nancy than in matched nonpregnant women.2 The increased risk of 
thrombosis reflects physiological changes during pregnancy result-
ing in hormonally induced decreased venous capacitance, decreased 
venous outflow, increased concentrations of coagulation factors and 
peripartum vascular injury.3

Weight-adjusted subcutaneous low-molecular-weight heparin 
(LMWH) is the standard anticoagulant therapy for both the preven-
tion and the treatment of VTE during pregnancy.4,5 Therapeutic-
dose anticoagulant therapy reduces mortality and the risk of VTE 
recurrence in the pregnant population.6,7 While LMWH is consid-
ered safe in pregnancy, variable estimates are reported in the liter-
ature pertaining to the risk of bleeding with the use of therapeutic 
anticoagulation for VTE in pregnancy.8–10 Postpartum hemorrhage 
(PPH) is the leading direct cause of maternal death worldwide.11 As 
such, understanding the risk of bleeding for women on therapeutic 
anticoagulation is paramount to inform clinical care and anticipate 
the health care needs of this complex population.

Previous studies have evaluated the risk of bleeding associated 
with the use of LMWH in pregnancy. Reviews in the area either com-
bined data from patients receiving different doses and indications 
for LMWH12,13 or focused on the therapeutic efficacy rather than 
the bleeding complications associated with the use of LMWH for 
VTE.14 The aim of the current systematic review was to evaluate 
the risk of antepartum and postpartum bleeding in women receiving 
therapeutic anticoagulation for VTE during pregnancy.

2  |  MATERIAL AND METHODS

This systematic review was conducted according to a prespeci-
fied protocol following the reporting guidelines outlined in the 
PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses) statement.15 The protocol was registered on 
PROSPERO (CRD42021276771).16 Review objectives, criteria for 
study selection, and bias assessment method were defined a priori.

2.1  |  Sources

A search strategy was developed in conjunction with a medical li-
brarian. An electronic search was conducted from database incep-
tion to February 27, 2022, using the following databases: Medical 
Literature Analysis and Retrieval System, Excerpta Medical Database 
(Embase), Scopus, Web of Science, and Clini​calTr​ials.gov. The search 
strategy was based on two key concepts: (1) anticoagulation using 
key words including “heparin,” “low-molecular-weight heparin” and 
(2) bleeding using key words such as “antepartum” or “postpartum 
hemorrhage” (Appendix  A). The search strategy was adapted for 
each database based on its specific nomenclature. There was no lan-
guage or geographic location restriction applied. A manual search 
of the reference lists of all included studies and relevant review ar-
ticles was additionally performed. All results were imported into an 
EndNote X9 library to remove duplicates and then transferred into 
Distiller SR (version 2.35, Evidence Partners; 2021) to ensure rigor-
ous methodology and reporting.

2.2  |  Study selection

Included studies (i) described women treated for an acute VTE 
during pregnancy (ii) receiving weight-adjusted therapeutic-dose 
anticoagulation with LMWH, and (iii) reported a defined bleeding 
outcome. Bleeding events during the antepartum and postpartum 
periods, as defined by the study, were evaluated. Studies in which 
the main indication for therapeutic anticoagulation was not VTE 
(e.g., anticoagulation for mechanical heart valve) or the dose of 
anticoagulation used was not therapeutic (i.e., prophylactic or 
intermediate dose) were excluded. Studies including populations 
with mixed indications for therapeutic anticoagulation (e.g., VTE 
and antiphospholipid syndrome) were included so long as the 
majority of included patients (i.e., >50.0%) were treated for VTE. 

Systematic Review Registration: PROSPERO, CRD42021276771.
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Case reports, editorials, commentaries, conference abstracts, 
and review articles were excluded. The articles identified in the 
literature search were screened by title and abstract by two inde-
pendent reviewers (CS, LG). Articles deemed potentially relevant 
were retrieved for full-text review. Discrepancies during full-text 
review were resolved through discussion and by the opinion of a 
third reviewer (IM) when necessary.

2.3  |  Data extraction and quality assessment

An electronic data extraction form was developed and used by two 
independent reviewers (CS, LG). Disagreements were resolved by 
consensus or by a third reviewer (IM). Study and patient character-
istics, intervention, and outcome definitions were collected. Clinical 
bleeding outcomes, as defined by investigators in each study, were 
extracted.

The Risk of Bias in Nonrandomized Studies of Intervention 
(ROBINS-I) tool was used for quality assessment by two indepen-
dent reviewers (CS, TC).17 Disagreements were resolved by consen-
sus. The ROBINS-I tool was selected as it provides a comprehensive 
assessment of traditional epidemiological biases including confound-
ing, selection, and information biases, as well as bias relating to how 
authors handle missing data and the choice of outcome.17 All eligible 
publications were included in the qualitative synthesis regardless of 
their assessed risk of bias. This was decided beforehand because of 
preexisting knowledge of the literature and the known critical risk of 
confounding in retrospective cohort studies without control groups.

2.4  |  Statistical analysis

We used a descriptive analytical approach to synthesize the inci-
dence of bleeding associated with the use of therapeutic antico-
agulation for VTE during pregnancy. Due to the known substantial 
heterogeneity between included publications in terms of bleeding 
definitions, it was decided that it would not be meaningful to meta-
analyze the extracted data.

3  |  RESULTS

3.1  |  Search results

A total of 2773 articles were identified with our search, 2212 of 
which remained after duplicates were removed; 2155 publications 
were excluded following title and abstract screening, and 57 articles 
underwent full-text review. Articles were excluded if they described 
patients treated with an anticoagulant at a dose other than thera-
peutic (n = 17), if the main indication for anticoagulation was other 
than VTE (n = 25), or if the article had no specified bleeding outcome 
(n = 3). Review articles (n = 4), case reports (n = 2), and a conference 
abstract (n = 1) were also excluded following full-text review. Five 

articles meeting all inclusion criteria were included in our systematic 
review (Figure 1).

3.2  |  Study characteristics

The characteristics of included studies can be found in Table  1. 
Four retrospective cohort8–10,18 and one prospective cohort stud-
ies19 were included, representing a total of 1487 participants (611 
receiving therapeutic-dose anticoagulation and 876 controls). 
Therapeutic-dose anticoagulation was administered with LMWH 
or unfractionated heparin. Two studies included control groups of 
pregnant women without acute VTE who were not receiving antico-
agulation,8,9 while the remaining studies had no control group.10,18,19 
The bleeding definitions used in individual studies were variable. 
Two studies used the ISTH major bleeding definition, which includes 
fatal bleeding and/or bleeding in a critical area or organ, and/or 
bleeding causing a fall in hemoglobin level of 20 g/L or leading to 
an intravenous transfusion of two or more units of whole blood or 
red cells.18,19 One study used a composite end point of major hem-
orrhagic complication comprising bleeding requiring surgery, hos-
pital readmission, admission to the intensive care unit, red blood 
cell transfusion, or fluid resuscitation of 1 L or more of crystalloids 
for bleeding concerns.10 The two remaining studies used PPH as a 
bleeding end point, with one study using different bleeding thresh-
olds according to the mode of delivery (i.e., PPH of 500 ml or more 
and severe PPH of 1000 ml or more for vaginal delivery, and a blood 
loss of 1000 ml or more for cesarean section [CS]),8 while the other 
study defined PPH and severe PPH without differentiation by mode 
of delivery.9

3.3  |  Quality assessment

Based on ROBINS-I, the risk of bias of most included studies ranged 
from serious to critical (Appendix  B). Retrospective cohort stud-
ies without control groups were evaluated as having critical risk of 
confounding due to the absence of controls.10,18,19 All studies were 
judged to have a serious risk of bias in the measurement of the out-
come due to the subjective nature of the bleeding outcome meas-
urement in the absence of a standardized assessment method, and 
the vulnerability to influence from knowledge of the intervention in 
the absence of blinding of outcome assessors.

3.4  |  Bleeding complications

Reported major bleeding events according to the ISTH definition of 
major bleeding ranged between 2.9% and 5.0% in women receiving 
therapeutic anticoagulation for an acute VTE during pregnancy.18,19 
When evaluating PPH, one study showed a higher risk of PPH in 
women receiving therapeutic anticoagulation when compared to 
controls undergoing vaginal delivery (30.0% vs. 18.0%, odds ratio 
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[OR], 1.9; 95% confidence interval [CI], 1.1–3.5; p  =  0.03),8 while 
another did not find a significant difference between the interven-
tion and control groups (18.0% vs. 22.0%; relative risk [RR] for PPH, 
0.8; 95% CI, 0.5–1.4).9 In the study using the composite end point 
for major hemorrhagic complication, the outcome occurred in 6.0% 
(95% CI, 2.8–11.1) of vaginal deliveries and 8.4% (95% CI, 3.5–16.6) 
of CS deliveries.10

4  |  DISCUSSION

Our systematic review describes published rates of bleeding with 
therapeutic-dose anticoagulation for VTE during pregnancy. Five 
observational cohort studies reported bleeding outcomes in this 
patient population and were evaluated as having serious to critical 
risk of bias, mainly due to the absence of a control group and sub-
jective measurement of the bleeding outcome. We observed esti-
mates of major bleeding as defined by the ISTH ranging between 

2.9% and 5.0% and estimates of PPH between 12.0% and 30.0% 
associated with the use of therapeutic anticoagulation for VTE dur-
ing pregnancy.

Whether the use of therapeutic-dose anticoagulation for the 
treatment of VTE in pregnancy increases the incidence of bleeding 
remains unclear. While some studies in our review included a com-
parator group and showed inconsistent results,8,9 others only re-
ported incidence estimates in the total study population exposed to 
anticoagulants.10,18,19 The reported incidence of postpartum bleed-
ing is 5% to 15% in the general population according to the World 
Health Organization estimates, although the global incidence and 
severity of bleeding events in pregnancy remains unknown.21 While 
some studies included in our review reported bleeding rates that 
were overall within a similar range as the general population,10,18,19 
others reported bleeding rates beyond what would be expected.8,9

Several reasons may explain the reported variability in bleeding 
rates. First, bleeding definitions are not standard across studies. 
This may indirectly be reflective of the lack of agreement across 

F I G U R E  1 Flow diagram of the systematic search used to identify studies performed on February 27, 2022



    |  5 of 8SIMARD et al.

TA
B

LE
 1
 
St
ud
ie
s 
ev
al
ua
tin
g 
bl
ee
di
ng
 in
 p
re
gn
an
t w
om
en
 tr
ea
te
d 
fo
r a
cu
te
 V
TE

St
ud

y
Ye

ar
 o

f 
pu

bl
ic

at
io

n
St

ud
y 

de
si

gn
Po

pu
la

tio
n 

si
ze

 (n
)

Co
nt

ro
l g

ro
up

 
si

ze
 (n

)
In

te
rv

en
tio

n
Bl

ee
di

ng
 d

ef
in

iti
on

Bl
ee

di
ng

 e
st

im
at

e

Bl
an
co
-M
ol
in
a 
et
 a
l.19

20
07

Pr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

13
6

N
A

LM
W

H
IS

TH
 d

ef
in

iti
on

 o
f 

m
aj

or
 b

le
ed

in
g20

M
aj

or
 b

le
ed

in
g:

 4
/1

36
 (2

.9
%

)

C
ha

n 
et

 a
l.18

20
12

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
60

N
A

O
nc

e 
or

 tw
ic

e 
da

ily
 

LM
W

H
IS

TH
 d

ef
in

iti
on

 o
f 

m
aj

or
 b

le
ed

in
g20

M
aj
or
 b
le
ed
in
g:
 3
/6
0 
(5
.0
%
; 

95
%
 C
I, 
1.
0–
14
.0
%
); 
6 
to
ta
l 

bl
ee

di
ng

 e
ve

nt
s 

(6
/6

0,
 

10
.0

%
)

C
ôt
é-
Po
iri
er
 e
t a
l.10

20
20

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
23

2
N
A

Th
er
ap
eu
tic
-d
os
e 

LW
M

H
 o

r I
V

H
M

aj
or

 h
em

or
rh

ag
ic

 
co

m
pl

ic
at

io
na

M
aj

or
 h

em
or

rh
ag

ic
 

co
m

pl
ic

at
io

n:
 9

/1
49

 (6
.0

%
; 

95
%
 C
I, 
2.
8–
11
.1
) f
or
 V
D
 

an
d 
7/
83
 (8
.4
%
; 9
5%
 C
I, 
3.
5–


16
.6

) f
or

 C
S

K
no

l e
t a

l.8
20

12
Re

tr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

88
35
2

Th
er
ap
eu
tic
-d
os
e 

na
dr

op
ar

in
 

(1
75
 u
ni
ts
/k
g/
da
y)

V
D
: P
PH
 ≥
50
0 
m
l, 

se
ve

re
 P

PH
 

≥1
00
0 
m
l

C
S:
 P
PH
 ≥
10
00
 m
l

PP
H

: 3
0.

0%
 v

s.
 1

8.
0%

 in
 

tr
ea

tm
en

t v
s.

 c
on

tr
ol

 g
ro

up
 

(O
R,
 1
.9
; 9
5%
 C
I, 
1.
1–
3.
5)
 fo
r 

V
D

 a
nd

 1
2.

0%
 v

s.
 4

.0
%

 in
 

tr
ea

tm
en

t v
s.

 c
on

tr
ol

 g
ro

up
 

(O
R,
 2
.9
; 9
5%
 C
I, 
0.
5–
19
.4
) 

fo
r C

S
Se
ve
re
 P
PH
:5
.6
%
 v
s.
 5
.0
%
 (O
R,
 

1.
1;
 9
5%
 C
I, 
0.
4–
3.
6)
 fo
r V
D

Ro
sh

an
i e

t a
l.9

20
11

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
95

52
4

W
ei
gh
t-
ba
se
d 

th
er
ap
eu
tic
-d
os
e 

LM
W

H
 a

s 
de

fin
ed

 
by

 m
an

uf
ac

tu
re

r

PP
H
 >
 5
00
 m
l, 
se
ve
re
 

PP
H
 >
 1
00
0 
m
l

PP
H

: 1
8.

0%
 in

 tr
ea

tm
en

t g
ro

up
 

vs
. 2

2.
0%

 in
 c

on
tr

ol
 g

ro
up

 
(R
R,
 0
.8
; 9
5%
 C
I, 
0.
5–
1.
4)

Se
ve

re
 P

PH
: 6

.0
%

 in
 b

ot
h 

gr
ou
ps
 (R
R,
 1
.2
; 9
5%
 C
I, 

0.
5–
2.
9)

A
bb
re
vi
at
io
n:
 C
I, 
co
nf
id
en
ce
 in
te
rv
al
; C
S,
 c
es
ar
ea
n 
se
ct
io
n;
 IC
U
, i
nt
en
si
ve
 c
ar
e 
un
it;
 IV
H
, i
nt
ra
ve
no
us
 h
ep
ar
in
; L
M
W
H
, l
ow
-m
ol
ec
ul
ar
-w
ei
gh
t h
ep
ar
in
; N
A
, n
ot
 a
va
ila
bl
e;
 O
R,
 o
dd
s 
ra
tio
; P
PH
, p
os
tp
ar
tu
m
 

he
m

or
rh

ag
e;

 R
R,

 ri
sk

 ra
tio

; V
D

, v
ag

in
al

 d
el

iv
er

y.
a M

aj
or

 h
em

or
rh

ag
ic

 c
om

pl
ic

at
io

n 
de

fin
ed

 a
s 

si
gn

ifi
ca

nt
 b

le
ed

in
g 

th
at

 o
cc

ur
re

d 
af

te
r t

he
 re

su
m

pt
io

n 
of

 th
er

ap
eu

tic
 a

nt
ic

oa
gu

la
tio

n 
re

qu
iri

ng
 s

ur
ge

ry
, h

os
pi

ta
l r

ea
dm

is
si

on
, a

dm
is

si
on

 to
 th

e 
in

te
ns

iv
e 

ca
re

 u
ni

t, 
re

d 
bl

oo
d 

ce
ll 

tr
an

sf
us

io
n,

 o
r f

lu
id

 re
su

sc
ita

tio
n 

of
 1

 L
 o

r m
or

e 
of

 c
ry

st
al

lo
id

 (p
re

sc
rib

ed
 s

pe
ci

fic
al

ly
 fo

r a
 b

le
ed

in
g 

co
nc

er
n 

af
te

r t
he

ra
pe

ut
ic

 a
nt

ic
oa

gu
la

tio
n 

re
su

m
pt

io
n,

 s
o 

no
t r

el
at

ed
 to

 th
e 

im
m

ed
ia

te
 in

tr
ap

ar
tu

m
 a

nd
 p

os
tp

ar
tu

m
 p

er
io

d)
.



6 of 8  |     SIMARD et al.

national guidelines regarding the definition of PPH. The Society 
of Obstetricians and Gynecologists of Canada and the American 
College of Obstetricians and Gynecologists (ACOG) take into con-
sideration the mode of delivery to define PPH as blood loss greater 
than 500 ml for vaginal deliveries and greater than 1000 ml for 
CS.22–24 The French College of Gynecologists and Obstetricians and 
the Royal Australian and New Zealand College of Obstetricians and 
Gynecologists define PPH as any blood loss greater than 500 ml 
and severe PPH as any blood loss greater than 1000 ml, irrespec-
tive of mode of delivery.25,26 The Royal College of Obstetricians and 
Gynecologists (RCOG) in the United Kingdom further divides PPH 
into three categories: minor (500 ml to 1 L), moderate (greater than 
1–2  L) and major (greater than 2  L) bleeding events.27 In addition 
to varying bleeding thresholds and discrepancies in considering 
delivery mode, visual estimation of the amount of blood loss has 
been recognized as an unreliable measure of hemorrhagic events.21 
Moreover, the measurement of the bleeding outcome is vulner-
able to ascertainment bias associated with the knowledge of the 
intervention, therapeutic-dose anticoagulation, received by study 
participants.

Second, variability in bleeding rates may be due to differences in 
study populations. For example, aspirin use during pregnancy, which 
was reported in only two of the five included studies,8,10 has been 
shown to be associated with an increased risk of postpartum bleed-
ing.28 Maternal comorbidities and pregnancy complications includ-
ing gestational diabetes, placenta previa or abruption, preeclampsia, 
and eclampsia have been shown to increase the risk of postpartum 
hemorrhage.29,30 These were not reported in included studies in-
cluding control groups and may have differentially influenced bleed-
ing rates.8,9

Third, variability in peripartum clinical practices may have in-
fluenced rates of bleeding. Obstetric interventions, including the 
management of the third stage of labor, differ by center, and this 
variation may further explain the variability in reported bleeding 
outcomes. The highest rates of PPH were reported in two studies 
performed in the Netherlands. This may be partly explained by the 
fact that an active management of the third stage of delivery with 
prophylactic administration of oxytocics and early cord clamping 
is not routinely performed in these centers, although these inter-
ventions have been shown to reduce the amount of blood loss.8,9 
Anticoagulation may also not be routinely held antepartum, which 
may further increase peripartum blood loss.6 In addition, the time 
interval between delivery and resumption of anticoagulation in 
the postpartum period influences the risk of bleeding complica-
tions in patients treated with therapeutic anticoagulation for VTE, 
with shorter intervals leading to a higher risk of major hemorrhagic 
complication.10 Time interval for postpartum anticoagulation was 
not standardized across studies and was reported in only one in-
cluded study.10

The lack of standard bleeding definitions has affected the 
reliability of previously published bleeding estimates associated 
with the use of anticoagulation during pregnancy. A previous 

systematic review of anticoagulation for VTE during pregnancy 
including treatment with therapeutic and nontherapeutic doses 
of heparins reported an incidence of major PPH (defined by the 
RCOG as blood loss greater than 2  L) of 1.90% (95% CI, 0.8%–
3.6%), with insufficient information provided on bleeding events 
in individual studies to apply a standardized bleeding classifica-
tion. Given the limited information in some individual studies with 
regards to bleeding events, this rate should be interpreted cau-
tiously.31 Another systematic review of pregnant patients with 
VTE treated with various doses of anticoagulation compared to 
controls receiving either thromboprophylaxis or no anticoagula-
tion reported no significant difference in the rate of antepartum 
bleeding events between the two groups (OR, 1.08; 95% CI, 0.84–
1.40).14 Our review contrasts the existing literature by reporting 
a wide range of bleeding events in patients receiving therapeutic-
dose anticoagulation for VTE. It also complements previous re-
ports by highlighting the urgent need for standardized bleeding 
definitions.

Our systematic review has limitations. First, the observational 
nature of the included studies with small numbers of patients car-
ries an inherent risk of bias with regards to population selection 
and measure of outcome. Second, the lack of standardization in 
bleeding definitions precluded a meta-analysis of reported bleed-
ing outcomes. The ACOG's reVITALize program has put forward 
a definition of PPH that includes cumulative blood loss regard-
less of route of delivery and signs or symptoms of hypovolemia, 
which should alert clinicians to the consequences of blood loss.32 
Recently, the ISTH Scientific and Standardization Committee on 
Control of Anticoagulation has proposed a standardized classifi-
cation of antepartum and postpartum bleeding events that clas-
sifies bleeding severity according to therapeutic interventions or 
consequence of blood loss rather than the bleeding event itself.21 
Variable definitions of bleeding outcomes in studies evaluating 
anticoagulation use in pregnancy, whether prophylactic or other 
doses, is recognized by the committee. They propose uniform 
definitions of antepartum and postpartum bleeding events during 
pregnancy.21 These tools will undoubtedly help the standardiza-
tion of bleeding severity in pregnant women receiving anticoagu-
lation and facilitate future research. Moreover, the ongoing PREP 
& GO study will prospectively evaluate intrapartum and postpar-
tum bleeding using standardized bleeding definitions for women 
on prophylactic and therapeutic doses of anticoagulation for VTE-
related indications. This will help inform decisions on optimal an-
ticoagulation management and identify future research priorities 
for this patient population.33 Third, the lack of information and 
adjustment with regards to confounders including maternal co-
morbidities, comedication, and management of the third stage of 
labor may have further influenced the risk of bleeding associated 
with the use of therapeutic anticoagulation for VTE in pregnancy. 
Finally, other patient-important outcomes that may impact life 
such as minor bleeding, wound complications, and access to epi-
dural anesthesia were not systematically evaluated.34
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Among women who received therapeutic anticoagulation for VTE 
during pregnancy, reported bleeding risks are variable. The available 
observational studies do not provide reliable bleeding estimates or 
inform clinicians as to whether the risk of clinically significant blood 
loss is increased with the use of anticoagulation compared to no-
nanticoagulated patients. The ability to make definite inference is 
limited by the observational nature of studies, the small number of 
patients, and the heterogeneity of bleeding definitions. Larger-scale 
studies with standardized bleeding outcomes are required to evalu-
ate the bleeding risk associated with therapeutic anticoagulation to 
optimize the care of this patient population.
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