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Abstract
Sex	matters	when	it	comes	to	venous	thromboembolism	(VTE).	We	defined	5P's	–	
period,	pill,	prognosis,	pregnancy,	and	postthrombotic	syndrome	–	that	should	be	dis‐
cussed	with	young	women	with	VTE.	Menstrual	blood	loss	(Period)	can	be	aggravated	
by	anticoagulant	therapy.	This	seems	particularly	true	for	direct	oral	anticoagulants.	
Abnormal	uterine	bleeding	can	be	managed	by	hormonal	therapy,	tranexamic	acid,	
or	modification	of	treatment.	The	use	of	combined	oral	contraceptives	(Pill)	is	a	risk	
factor	for	VTE.	The	magnitude	of	the	risk	depends	on	progestagen	types	and	estro‐
gen	doses	used.	In	women	using	therapeutic	anticoagulation,	concomitant	hormonal	
therapy	does	not	increase	the	risk	of	recurrent	VTE.	Levonorgestrel‐releasing	intrau‐
terine	devices	and	low‐dose	progestin‐only	pills	do	not	increase	the	risk	of	VTE.	In	
young	women	VTE	is	often	provoked	by	transient	hormonal	risk	factors	that	affects	
prognosis.	Sex	is	incorporated	as	predictor	in	recurrent	VTE	risk	assessment	models.	
However,	current	guidelines	do	not	propose	using	these	to	guide	treatment	duration.	
Pregnancy	increases	the	risk	of	VTE	by	4‐fold	to	5‐fold.	Thrombophilia	and	obstetric	
risk	factors	further	increase	the	risk	of	pregnancy‐related	VTE.	In	women	with	a	his‐
tory	of	VTE,	the	risk	of	recurrence	during	pregnancy	or	post	partum	appears	to	be	
influenced	by	risk	factors	present	during	the	first	VTE.	In	most	women	with	a	history	
of	VTE,	antepartum	and	postpartum	thromboprophylaxis	with	low‐molecular‐weight	
heparin	 is	 indicated.	Women	generally	are	affected	by	VTE	at	a	younger	age	then	
men,	and	they	have	to	deal	with	long‐term	complications	(Post‐thrombotic	syndrome)	
of	deep	vein	thrombosis	early	in	life.
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1  | INTRODUC TION

Venous	 thromboembolism	 (VTE),	 which	 encompasses	 deep	 vein	
thrombosis	 (DVT)	 and	pulmonary	embolism,	 is	 the	 third	most	 fre‐
quent cardiovascular disease.1	 For	 several	 aspects	 of	 VTE,	 sex	
matters.	 Risk	 factors,	 presenting	 location,	 side	 effects	 related	 to	
treatment,	 optimal	 treatment	 duration,	 and	 prognosis	 differ	 be‐
tween men and women.2‒4

Several	studies	have	estimated	the	incidence	of	VTE	in	the	gen‐
eral	 population	 to	 be	 approximately	 1	 per	 1000	 person‐years.5‒8 
However,	the	incidence	of	VTE	differs	between	men	and	women	and	
per	age	group.	Women	are	at	higher	risk	during	fertile	ages,	whereas	
men	 are	 at	 higher	 risk	 after	 the	 age	 of	 50	 years	 (Figure	A1).	 This	
difference	can	be	explained	by	female‐specific	transient	risk	factors,	
such	 as	 pregnancy	 and	 hormone	 use.9	 Interestingly,	men	 seem	 to	
have	a	higher	intrinsic	risk	of	VTE	than	women;	the	risk	of	a	first	VTE	
in	men	is	higher	if	hormonal	risk	factors	are	not	taken	into	account,9 
after	the	age	of	50	years,5	and	they	have	a	higher	recurrence	rate	of	
VTE	regardless	of	reproductive	risk	factors.10

In	 this	 case‐based	 review	 we	 will	 discuss	 five	 female‐specific	
themes	for	practice,	which	we	defined	as	the	5P's:	period,	pill,	prog‐
nosis,	pregnancy,	and	postthrombotic	syndrome.	The	5P's	should	be	
discussed	when	 treating	 young	women	who	 suffer	 from	VTE,	 be‐
cause	sex	really	matters.

2  | PERIOD

Anticoagulant	treatment	increases	the	risk	of	bleeding.	In	premenopau‐
sal	women,	menstrual	bleeding	can	be	aggravated	by	 the	use	of	anti‐
coagulants.	Abnormal	uterine	bleeding	(AUB)	includes	heavy	menstrual	

bleeding,	which	is	defined	as	a	combination	of	unpredictability,	exces‐
sive	duration,	abnormal	volume,	or	abnormal	frequency	of	the	menses.11 
Confusingly,	 studies	 evaluating	 menstrual	 bleeding	 patterns	 use	 the	
terms	AUB,	heavy	menstrual	bleeding	and	menorrhagia	interchangeably;	
and	we	refer	to	the	terms	used	by	the	authors	in	the	original	publications.

In	 women	 treated	 with	 vitamin	 K	 antagonists	 (VKAs),	 cohort	
studies	 reported	 incidences	of	heavy	menstrual	bleeding	between	
22% and 71%.12‒14	 The	 DOACs	 are	 now	 the	 preferred	 treatment	
for	VTE	because	of	a	lower	incidence	of	major	and	fatal	bleeding	as	
compared	to	VKA.15

In	a	post	hoc	analysis	of	the	EINSTEIN	studies,	menstrual	bleeding	
was	evaluated	in	1737	women	younger	than	60,	of	whom	463	used	con‐
comitant	hormonal	therapy.	Abnormal	uterine	bleeding	occurred	more	
frequently	in	women	treated	with	rivaroxaban	than	VKA	hazard	ratio	
2.1;	95%	confidence	interval	[CI]	1.6‐2.9).16	Rates	of	AUB	did	not	differ	
between	apixaban	and	VKA	(odds	ratio	[OR]	1.2;	95%	CI	0.7‐2.0)	in	the	
AMPLIFY	trial	(n	=	2228),	but	clinically	relevant	non‐major	bleeding	was	
more	likely	to	be	of	vaginal	origin	with	apixaban	(45%)	than	with	warfa‐
rin	(20%).17	The	HOKUSAI‐VTE	study	(n	=	1293)	found	an	increased	risk	
of	AUB	in	the	edoxaban	group	compared	with	the	VKA	group	(hazard	
ratio	1.9;	95%	CI	1.1‐2.5).18	An	individual	patient	data	meta‐analysis	of	
the	phase	3	trials	showed	that	major	bleeding	of	vaginal	origin,	although	
rare,	occurred	more	often	with	use	of	factor	Xa‐inhibitor	than	with	VKA	
(17/10595	vs.	3/10957).19	In	contrast,	data	from	the	pooled	RE‐COVER	
and	RE‐MEDY	trials	(n	=	1280),	in	which	the	effect	of	direct	thrombin	
inhibitor	dabigatran	was	evaluated,	showed	an	overall	AUB	rate	of	5.9%	
with	dabigatran,	compared	to	9.6%	with	VKA	(OR	0.6;	95%	CI	0.4‐0.9).20

To	our	knowledge,	there	are	no	studies	that	report	data	on	men‐
strual	bleeding	patterns	in	women	treated	with	unfractionated	hep‐
arin	or	 low‐molecular‐weight	heparin	(LMWH).	Treatment	duration	
with	unfractionated	heparin	or	LMWH	 is	 relatively	 short	and	pre‐
scribed	in	a	prophylactic	dosage	in	the	majority	of	patients.	Patients	
of	fertile	age	treated	with	therapeutic‐dose	LMWH	often	are	preg‐
nant	 patients	 or	 patients	 treated	 for	 cancer.	 In	 these	populations,	
menstrual	blood	loss	is	either	absent	or	a	non‐issue.

2.1 | Management of abnormal uterine bleeding

Abnormal	 uterine	 bleeding	 is	 chronic	 in	 nature	 and	 it	 nega‐
tively	 impacts	quality	of	 life.21	Therefore,	adequate	 treatment	 is	

CASE, BOX 1 

Our	case	is	a	24‐year	old	woman,	who	has	been	taking	third‐
generation	combined	oral	contraceptives	for	management	of	
heavy	menstrual	bleeding	since	the	age	of	16.	She	has	a	posi‐
tive	family	history	for	VTE:	her	mother	had	postpartum	DVT	
and	her	grandmother	died	of	pulmonary	embolism	after	hip	
replacement	surgery.	Our	patient	had	recently	been	on	a	long‐
haul	flight	of	9	h	and	had	progressive	complaints	of	a	painful,	
warm,	and	swollen	left	leg.
Her	mother	recognized	symptoms	of	DVT	and	sent	her	to	the	
emergency	department.	On	physical	examination,	an	edema‐
tous	left	leg	was	seen.	The	calf	circumference	was	4	cm	larger	
compared	to	the	right	side,	and	there	was	pain	with	calf	com‐
pression.	 Vital	 signs	 were	 normal.	 Compression	 ultrasound	
examination	of	the	leg	confirmed	DVT	in	the	left	popliteal	and	
femoral	veins.	The	patient	was	treated	with	a	direct	oral	anti‐
coagulant	(DOAC)	and	received	elastic	compression	stockings	
to	reduce	swelling.	We	recommended	that	she	continue	the	
oral	contraceptive	pill	while	taking	anticoagulants.

CASE, BOX 2 

Three	weeks	aft.er	the	diagnosis,	our	patient	visited	the	out‐
patient	clinic	 for	a	 routine	follow‐up.	Her	 leg	symptoms	had	
decreased	and	on	physical	 examination	 there	were	no	 signs	
of	remaining	edema.	She	had	discontinued	the	oral	contracep‐
tive	pill	as	she	was	frightened	by	her	DVT.	She	reported	that	
her	 first	menstrual	 period	after	 start	of	 anticoagulant	 treat‐
ment	had	lasted	for	10	days	and	she	had	had	to	change	sani‐
tary	napkins	every	2	h.
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imperative.	 A	 step‐by‐step	 assessment	 and	 management	 strat‐
egy	 in	 women	 using	 anticoagulants	 was	 recently	 discussed	 by	
Boonyawat	 and	 colleagues.22	 They	 suggest	 that	 clinical	 assess‐
ment	 includes	 at	 least	 evaluation	 of	 anticoagulant	 therapy	 in‐
tensity,	 need	 for	 ongoing	 anticoagulation	 (see	 also	 paragraph	 in	
Section	4)	and	evaluation	of	anemia	and	iron	status.22	Referral	to	
a	 gynecologist	 is	mandatory	when	 additional	 underlying	 uterine	
abnormalities	are	suspected.23

Suggested	management	options	encompass	3	main	potential	ap‐
proaches:	(a)	hormonal	therapy,	(b)	tranexamic	acid	and	(c)	modifica‐
tion	of	anticoagulant	therapy.	Table	A1	displays	an	evidence‐based	
summary	of	management	 strategies	 for	abnormal	vaginal	bleeding	
during	anticoagulant	treatment.

2.1.1 | Hormonal therapy

Oral	contraceptives	can	be	used	to	regulate	or	postpone	periods	but	
increase	the	risk	of	VTE	among	women	who	are	not	on	anticoagulant	
therapy.24	The	risk	of	recurrent	VTE	did	not	differ	between	women	
with	 and	 without	 hormonal	 contraceptives	 during	 anticoagulant	
treatment	 in	 a	post‐hoc	 analysis	 of	 the	EINSTEIN	 studies	 (respec‐
tively	 3.7%/year	 vs.	 4.7%/year,	 adjusted	 hazard	 ratio	 0.6;	 95%	CI	
0.2‐1.4).16	Hence,	 it	 is	our	practice	to	continue	oral	contraceptives	
in	women	with	acute	VTE	who	are	starting	with	anticoagulant	treat‐
ment,	and	to	discontinue	prior	to	stopping	anticoagulant	treatment.

The	 levonorgestrel‐releasing	 intrauterine	 device	 (IUD)	 is	 an	
effective	contraceptive	method	that	reduces	the	amount	and	du‐
ration	 of	 menstrual	 bleeding	 in	 the	 general	 population.25	 Large	
cohort	studies	demonstrated	that	the	IUD	does	not	 increase	the	
risk	of	first	VTE.26‒28	One	randomized	controlled	trial	(n	=	40)	re‐
ported	the	IUD	to	be	effective	in	management	of	AUB	in	women	
treated	with	VKA	after	heart	valve	replacement.	Menstrual	blood	
per	cycle	as	assessed	by	the	pictorial	blood	loss	assessment	chart	
decreased	in	patients	treated	with	the	IUD	from	239	to	155	points	
in	 6	 months,	 whereas	 no	 significant	 changes	 were	 observed	 in	
controls.29

2.1.2 | Tranexamic acid

Antifibrinolytic	 agents,	 such	 as	 tranexamic	 acid,	 reduce	menstrual	
blood	loss	up	to	50%,	but	have	no	effect	on	duration	of	bleeding.30 
Current	guidelines	recommend	a	dose	of	1‐1.5	g	three	to	four	times	
a	day	for	3	to	4	days,	starting	on	the	first	day	of	the	menstrual	pe‐
riod.31	 Considering	 the	 mechanism	 of	 action	 of	 tranexamic	 acid,	
concerns	have	been	raised	with	regard	to	potential	thromboembolic,	

and active thromboembolic disease is stated as a contraindication 
for	treatment	with	tranexamic	acid.32	The	safety	of	tranexamic	acid	
administration	 in	 patients	with	 recent	VTE	 has	 never	 been	 evalu‐
ated,	but	in	large	placebo‐controlled	randomized	controlled	trials	in	
other	prothrombotic	settings	such	as	major	trauma	and	postpartum	
hemorrhage	no	increase	in	VTE	was	observed	with	use	of	tranexamic	
acid.33,34

2.1.3 | Modification of DOAC dose

In	 the	 first	 3	 months	 of	 treatment	 the	 risk	 of	 extension	 or	 re‐
currence	 of	 VTE	 likely	 outweighs	 the	 benefit	 of	 reduced	 heavy	
menstrual	 bleeding.	However,	 after	 this	 time,	 a	 temporary	 dose	
reduction	of	rivaroxaban	or	interruption	of	anticoagulation	for	the	
first	 days	 of	 the	menstrual	 period	 was	 found	 to	 decrease	men‐
strual	bleeding	without	increasing	risk	of	VTE.35	Switching	treat‐
ment	from	a	factor	Xa	inhibitor	to	dabigatran	may	be	a	reasonable	
option	with	regard	to	heavy	menstrual	bleeding	but	requires	fur‐
ther	investigation.20

3  | PILL

Oral	 contraceptives	 are	 used	 by	 8%	 to	 37%	 of	women	 of	 fertile	
age.36‒38	The	use	of	combined	oral	contraceptives	is	a	well‐estab‐
lished	risk	factor	for	VTE.	In	a	recent	Cochrane	review,	results	of	
15	 studies	were	 synthesized:	 The	 VTE	 risk	 is	 highest	 during	 the	
first	months	and	gradually	decreases	during	the	first	year,	but	even	
after	long‐term	exposure	to	combined	oral	contraceptives,	women	
remain	at	three	to	eight	times	 increased	risk	of	VTE	compared	to	
non‐users.39	Therefore,	women	with	a	personal	history	of	VTE	who	
have	discontinued	anticoagulant	treatment	should	not	use	oral	con‐
traceptives.	Hence,	prior	to	cessation	of	anticoagulant	treatment,	
contraceptive	methods	 that	 are	 safe	with	 regard	 to	 thromboem‐
bolic	complications	should	be	discussed.	Table	A2	summarizes	the	
VTE	risk	with	various	hormonal	contraceptive	methods.

The	impact	of	combined	oral	contraceptives	is	higher	in	women	
who	have	 risk	 factors	of	VTE,	 such	as	 thrombophilia	or	 a	positive	
family	history	(i.e.,	first	degree	relative)	of	VTE.3	The	increase	in	risk	
of	VTE	depends	on	both	estrogen	doses	and	synthetic	progestogen	
types	used	(Table	A2).39,40	These	risk	increases	should	be	considered	
in	the	context	of	the	estimated	2	to	3	per	10	000	per	year	absolute	

CASE, BOX 3 

During	the	next	routine	visit	3	months	after	VTE,	our	patient	re‐
ported	that	her	period	had	worsened.	We	discussed	treatment	
options	and	as	our	patient	was	also	seeking	a	 long‐term	con‐
traceptive	method,	she	chose	a	levonorgestrel‐containing	IUD.

CASE, BOX 4 

The	younger	 sister	of	 the	patient	also	visited	our	clinic.	She	
had	been	taking	combined	oral	contraceptives	for	some	years	
now.	But	because	of	her	family	history,	she	became	afraid	of	
developing	VTE	when	continuing	the	pill.	She	wanted	to	know	
about	other	effective	contraceptive	options	with	 less	risk	of	
thromboembolic	complications.
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risk	of	VTE	in	young	women	in	the	general	population.5	As	the	risk	of	
VTE	increases	with	age,	the	impact	of	combined	oral	contraceptives	
exponentially	increases	with	age.5

For	young	women	with	thrombophilia,	Table	A3	provides	crude	
estimates	of	the	absolute	risk	of	first	VTE	with	the	use	of	second‐
generation	or	third‐generation	combined	oral	contraceptives.	These	
risk	estimates	help	to	counsel	women	and	assess	risk	benefit	in	in‐
dividuals	with	known	thrombophilia	or	a	positive	 family	history	of	
VTE.	In	our	view,	a	family	history	for	VTE	alone	is	not	an	absolute	
contraindication	 against	 hormonal	 contraceptives.	 In	 women	who	
have	families	with	VTE	and	strong	thrombophilias	or	who	have	other	
risk	factors	(e.g.,	obesity,	increasing	age,	cancer,	prolonged	immobi‐
lization),	we	suggest	considering	alternative	contraceptive	methods.

4  | PROGNOSIS

The	impact	of	a	first	VTE	unfortunately	goes	beyond	the	symptoms	
and	burden	of	 initial	 treatment	of	 the	event.	 Important	aspects	of	
the	prognosis	of	VTE	include	risk	of	recurrence	and	bleeding	associ‐
ated	with	anticoagulant	treatment.

After	the	initial	treatment	period	of	3	months,	decisions	regard‐
ing	continuation	of	anticoagulant	therapy	have	to	be	made.41 To do 
so,	the	risk	of	recurrence	and	the	risk	of	bleeding	on	anticoagulant	
therapy	should	be	weighed	carefully.15	The	risk	of	recurrence	is	low‐
est	 after	 provoked	VTE.	 The	 stronger	 the	 provoking	 risk	 factor	 at	
time	of	the	first	event,	the	lower	the	risk	of	recurrence,	whereas	pa‐
tients	with	an	unprovoked	event	have	a	high	risk	of	recurrence.42,43 
Furthermore,	women	have	a	lower	risk	of	recurrence	than	men.10,44 
In	an	individual	patient	data	meta‐analysis	including	data	from	seven	
studies,	a	total	of	1268	women	with	a	first	VTE	were	followed	after	
cessation	 of	 anticoagulant	 therapy.44 The overall estimated recur‐
rence	rates	after	1	year	were	5.3%	(95%	CI	4.1‐6.7)	and	9.1%	(95%	CI	
7.3‐11.3)	after	3	years.44	Women	with	unprovoked	VTE	(i.e.	no	risk	
factor)	seem	at	highest	risk	of	recurrence:	6.7%	(95%	4.9‐9.2)	after	
1	year	and	10.6%	(95%	8.1‐13.8)	after	3	years.44	Among	women	with‐
out	 a	major	 provoking	 risk	 factor,	 those	with	 hormone‐associated	
VTE	had	a	lower	risk	of	recurrent	VTE	than	those	with	an	unprovoked	
event	(hazard	ratio	0.5	95%	CI	0.3‐0.8).44	In	a	cohort	study	including	
289	women	with	a	first	unprovoked	VTE	who	had	been	treated	at	
least	3	months	with	VKA,	after	10	years	the	cumulative	incidence	of	
a	recurrence	was	18%	(95%	CI	14‐23).45	Of	note,	hormone‐related	or	

estrogen‐related	VTE	in	some	studies	is	not	regarded	as	a	provoking	
factor	and	hence	included	under	the	definition	of	unprovoked	VTE.

The	 risk	 of	major	 bleeding	while	 on	 anticoagulant	 therapy	has	
been	estimated	to	be	1%	to	3%	per	year,46,47	and	female	sex	is	con‐
sidered	a	 risk	 factor.48	Nevertheless,	 in	 randomized	controlled	 tri‐
als	 bleeding	 rates	 are	 often	 not	 reported	 separately	 for	men	 and	
women.	This	is	of	concern,	as	there	seems	to	be	a	sex	difference	in	
the	composite	of	major	and	clinically	 relevant	non‐major	bleeding.	
In	the	HOKUSAI	and	EINSTEIN	trials,	women	treated	for	acute	VTE	
had	a	higher	risk	of	major	and	clinically	relevant	non‐major	bleeding	
than	men	(Figure	A2).49‒51	Combined	rates	of	major	and	clinically	rel‐
evant	non‐major	bleeding	were	not	reported	separately	for	men	and	
women	in	the	RECOVER	I	and	II	and	AMPLIFY	trials.

When	 deciding	 whether	 a	 patient	 will	 benefit	 from	 extended	
anticoagulant	 treatment,	 ideally	 the	 risk	 of	 both	 recurrent	VTE	 and	
bleeding	is	known,	both	on	and	off	treatment.	In	three	large	trials	the	
efficacy	and	safety	of	extended	dabigatran	 (full	dose,	150	mg	twice	
daily,	compared	with	warfarin	or	placebo),52	apixaban	(full	dose	5	mg	
twice	daily	and	reduced	dose	2.5	mg	twice	daily	compared	with	each	
other	and	placebo)53	and	rivaroxaban	(full	dose	20	mg	once	daily	and	
reduced	dose	10	mg	once	daily	compared	with	aspirin	100	mg	once	
daily)54	have	been	assessed.	In	these	studies	very	few	young	women	
with	hormone‐associated	VTE	were	included	or	 little	 information	on	
this	 group	was	 provided.	Although	 it	 is	 unlikely	 that	 there	 is	 a	 dif‐
ferential	 effect	 of	 extended	 anticoagulant	 treatment,	 the	 benefit	 of	
(reduced‐dose)	 extended	 treatment	 of	VTE	 in	young	women	with	 a	
(hormone‐provoked)	 first	 event	 is	 not	well	 studied.	 In	 addition,	 it	 is	
uncertain	whether	a	reduced‐dose	strategy	is	sufficiently	safe	regard‐
ing	the	risk	of	VTE	recurrence	in	women	who	decide	to	continue	hor‐
mones	concomitantly	(also	see	the	Section	2).

Current	 guidelines	 do	 not	 propose	 sex‐specific	 management	
strategies.	In	general,	 it	is	recommended	to	discontinue	anticoagu‐
lation	after	3	months	in	cases	of	VTE	provoked	by	a	major	transient	
risk	factor.	In	patients	with	a	first	unprovoked	VTE	and	a	low	or	mod‐
erate	bleeding	 risk,	 indefinite	 duration	of	 anticoagulant	 therapy	 is	
suggested.15

Indeed,	 patients	with	 an	 unprovoked	 event	 are	 at	 highest	 risk	
of	recurrence;	however,	a	more	accurate	and	refined	method	to	aid	
patients	and	their	physicians	to	decide	whether	to	continue	or	dis‐
continue	anticoagulant	therapy	is	needed.	Clinical	prediction	models	
or	 risk	assessment	models	are	promising	 tools	but	are	not	yet	 im‐
plemented	 or	 suggested	 by	major	 guidelines.	Over	 the	 past	 years	
several	of	such	models	have	been	developed.	Most	incorporate	sex	
as	a	predictor,	where	female	sex	overall	is	associated	with	lower	re‐
currence	 risk.	 Before	 these	 risk	 assessment	models	 can	 be	 imple‐
mented	 in	 practice,	 robust	 validation	 and	 preferably	 evaluation	 in	
clinical trials are needed.

One	model,	 the	 HERDOO2	model,	was	 specifically	 designed	 for	
women	with	unprovoked	VTE,	as	 in	this	strategy	all	men	should	con‐
tinue	 anticoagulants.55	 Interestingly,	 although	 oral	 contraceptive	 use	
and	hormone	use	meet	 all	 criteria	 for	 a	 provoking	 risk	 factor,	 in	 this	
study	 hormone‐related	 VTE	 was	 considered	 as	 unprovoked.56 The 
model	contains	seven	predictors:	hyperpigmentation,	edema,	or	redness	

CASE, BOX 5 

Our	 patient	 has	 been	 treated	 with	 anticoagulants	 for	
3	months.	Her	DVT	was	provoked,	so	we	advised	her	to	dis‐
continue	anticoagulant	treatment.	Although	she	felt	relieved	
that	 anticoagulant	 therapy	 could	 be	 stopped,	 she	 was	 also	
concerned	about	recurrent	thromboembolic	events	and	asked	
us	about	her	personal	risk	of	recurrence.
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in	either	leg;	D‐dimer	level	≥250	μg/L;	body	mass	index	≥30;	and	age	
≥65	years;	 it	was	recently	prospectively	validated.57	Of	1213	women,	
631	(51.3%)	were	classified	as	low	risk.	Of	these,	591	discontinued	an‐
ticoagulant	treatment.	After	a	total	of	564	person‐years	17	recurrences	
occurred	in	this	low	risk	group,	that	is,	an	annual	incidence	rate	of	3.0%	
(95%	CI	1.8‐4.8).	In	the	high‐risk	group,	101	women	discontinued	anti‐
coagulants;	the	annual	rate	of	recurrence	was	7.4%	(95%	3.0‐15.2).56 In 
the	high	risk‐group	that	included	men	and	women	(and	was	not	spec‐
ified	separately)	who	continued	anticoagulants,	 the	risk	of	recurrence	
was	1.6%	(1.1‐2.3)	per	year	and	the	annual	risk	of	major	bleeding	was	
1.2%	(0.8%‐1.8%).	Of	note,	given	the	controversy	of	the	definition	of	
unprovoked	VTE,	we	would	have	been	interested	to	assess	the	risk	of	
recurrent	VTE	in	women	with	a	hormone‐provoked	first	VTE	after	dis‐
continuation	of	anticoagulants,	but	these	data	cannot	be	derived	from	
this	study.	There	are	also	limitations	in	the	generalizability	of	the	study,	
such	as	 that	 the	majority	of	patients	were	of	Caucasian	descent	and	
were	on	VKA,	and	a	specific	D‐dimer	assay	(VIDAS®)	was	used.55,57,58

In	summary,	we	consider	use	of	hormonal	oral	contraceptives	a	
transient	provoking	risk	factor,	and	we	advise	a	duration	of	anticoag‐
ulant	treatment	of	3	months	and	replacement	of	oral	contraceptives	
by	a	safe	alternative	method	shortly	prior	 to	discontinuing	antico‐
agulant	therapy.	In	absence	of	provoking	risk	factors,	we	advise	ex‐
tending	anticoagulant	treatment	if	the	bleeding	risk	is	low	but	take	
individual	 preference	 into	 account.	 Since	 the	 risk	of	 recurrence	 in	
women	with	provoked	events	is	not	negligible,	future	well‐validated	
risk	assessment	strategies	are	necessary	to	aid	patients	and	physi‐
cians	to	make	informed	decisions.	For	women,	we	advise	contacting	
their	physician	when	planning	pregnancy	(also	see	the	Section	5).

5  | PREGNANCY

During	 pregnancy,	 the	 risk	 of	VTE	 is	 4‐5‐fold	 higher	 than	 in	 non‐
pregnant	women	of	the	same	age.59	The	pregnant	body	is	exposed	to	

major	hemodynamic	changes	and	hemostatic	challenges.	Especially	
peripartum	there	is	a	significant	risk	of	bleeding.	In	response	to	this	
risk,	the	body	shifts	to	a	procoagulant	state	during	pregnancy	and	
puerperium:	plasma	levels	of	procoagulant	factors	are	elevated,60,61 
while	natural	anticoagulant	activity	(reduced	levels	of	protein	S	and	
an	 acquired	 resistance	 to	 protein	 C)	 is	 decreased.61,62	 The	 proco‐
agulant	state,	along	with	reduced	flow	in	the	lower	extremities	and	
venous	stasis	caused	by	pressure	of	the	gravid	uterus	on	the	inferior	
vena	 cava	 and	 the	 aggravation	 of	 the	 crossing	 of	 the	 left	 iliac	 ar‐
tery	over	the	 left	 iliac	vein,63	as	well	as	delivery‐associated	vascu‐
lar	injury	contribute	to	the	increased	risk	of	VTE	in	pregnancy	and	
puerperium.	In	absolute	terms:	1	to	2	per	1000	pregnancies	are	com‐
plicated	by	VTE	64,65	with	a	case	fatality	rate	of	0.41%.66	In	a	World	
Health	Organization	systematic	analysis,	haemorrhage	(16.3%,	95%	
CI	11.1‐24.6)	was	found	to	be	the	leading	direct	cause	of	maternal	
death	 in	 developed	 countries,	 followed	 by	 VTE,	 accountable	 for	
13.8%	(95%	CI	10.1‐22.0)	of	maternal	deaths.67

Women	with	a	personal	history	of	VTE	are	at	high	risk	of	recur‐
rence	during	subsequent	pregnancy	and	the	postpartum	period.	The	
absolute	risk	of	recurrence	without	pharmacologic	prophylaxis	is	es‐
timated	at	6%	to	10%	during	subsequent	pregnancy.59,68‒70	Of	preg‐
nancy‐related	 events,	 approximately	 half	 occur	 during	 pregnancy	
and	 half	 in	 the	 6	weeks	 postpartum.64	 Given	 the	 longer	 duration	
of	pregnancy	than	the	postpartum	period,	the	absolute	daily	risk	of	
recurrent	VTE	is	highest	post	partum.	Moreover,	the	risk	of	recur‐
rence	appears	to	be	influenced	by	the	factors	present	during	the	first	
VTE:	unprovoked	VTE	or	VTE	provoked	by	non‐estrogen	transient	
risk	factors	is	associated	with	lower	risk	of	recurrence	than	hormon‐
ally‐related	or	pregnancy‐related	VTE.68,69,71,72	Hence,	patients	who	
had	a	single	VTE	that	was	associated	with	a	transient	non‐hormonal	
risk	 factor	 alone	 are	 considered	 at	 low	 risk	of	 recurrence.73,74 For 
these	patients,	the	burden	of	self‐injecting,	side	effects,	and	risk	of	
peripartum	bleeding	may	not	outweigh	the	high	number	needed	to	
treat	 during	 pregnancy,	 and	 only	 postpartum	 thromboprophylaxis	
for	6	weeks	is	recommended.73,74	In	all	other	pregnant	women	with	
a	 history	 of	 VTE,	 that	 is,	 unprovoked	 VTE,	 VTE	 associated	 with	
hormonal	 risk	factors,	or	recurrent	VTE	but	no	 indication	for	anti‐
coagulation	 outside	 pregnancy,	 both	 antepartum	 and	 postpartum	
prophylaxis	are	suggested.73

The	most	 important	 strategy	 to	 reduce	 the	 risk	 of	 recurrence	
during	 pregnancy	 consists	 of	 prophylaxis	with	 heparin	 (either	 un‐
fractionated	 heparin	 or	 LMWH),	 which	 is	 the	 only	 anticoagulants	
that	does	not	cross	the	placenta	and	is	thus	safe	during	pregnancy.75 
Data	 from	 studies	 in	which	 LMWH	was	 directly	 compared	 to	 un‐
fractionated	 heparin	 in	 the	 non‐pregnant	 population	 demonstrate	
similar	efficacy	and	a	superior	safety	profile	of	LMWH.77,78 From the 
pregnant	population,	only	observational	data	with	similar	observa‐
tions are available.79‒82	The	LMWH	has	a	lower	risk	of	osteoporosis	
and	heparin‐induced	thrombocytopenia.73

The	optimal	dose	of	LMWH	for	prevention	of	pregnancy‐related	
recurrent	VTE	 has	 not	 been	 adequately	 investigated.	Data	 from	
retrospective	cohort	studies	suggest	high	recurrence	rates	rang‐
ing	from	2.5%	to	8%	of	VTE	despite	thromboprophylaxis.68,69,83‒85 

CASE, BOX 6 

A	couple	of	years	after	her	deep	vein	thrombosis,	the	patient	
visited our antenatal clinic because she and her husband were 
planning	 pregnancy.	 They	 were	 well	 aware	 of	 the	 VTE	 risk	
during	pregnancy	and	wanted	to	discuss	the	optimal	strategy	
at	the	beginning.
Soon	 after	 the	 IUD	 had	 been	 removed,	 the	 patient	 be‐
came	 pregnant.	 She	 participated	 in	 the	 Highlow	 study	
(NCT01828697)	and	was	randomized	to	the	weight‐adjusted	
intermediate‐dose	 LWMH.	 Injecting	 LMWH	 caused	 several	
bruises	 and	 sometimes	 infiltrates	 at	 injection	 sites,	 but	 no	
serious	bleeding	occurred.	After	38	weeks	of	pregnancy,	she	
gave	birth	 to	 a	healthy	 son.	 She	 continued	 thromboprophy‐
laxis	until	6	weeks	post	partum.	She	did	not	experience	recur‐
rent	VTE.
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Only	two	small	 randomized	controlled	trials	 (n	=	16	and	n	=	40),	
comparing	LMWH	with	placebo	or	no	treatment,	have	been	con‐
ducted.86,87	In	the	absence	of	high‐quality	evidence,	the	American	
College	 of	 Chest	 Physicians	 (ACCP)	 guideline	 suggests	 use	 of	
either	 prophylactic	 or	 intermediate	 (half	 of	 therapeutic)	 dose,	
with	 no	 preference	 for	 one	 dose	 over	 the	 other,73 whereas the 
American	Society	of	Hematology	(ASH)	VTE	guideline	suggests	a	
prophylactic	 dose	 antepartum	 and	 has	 a	 conditional	 recommen‐
dation	 against	 the	 intermediate	 dose.74	 During	 the	 postpartum	
period	both	 guidelines	 suggest	 either	 low‐dose	or	 intermediate‐
dose	 thromboprophylaxis.73,74	 Since	 2013,	 the	 Highlow	 study	
(NCT01828697),	 an	 international,	 multicenter,	 randomized	 con‐
trolled	 trial,	 comparing	 low‐dose	with	 intermediate	dose	 LWMH	
for	 the	prevention	of	pregnancy‐related	 recurrent	VTE,	 is	ongo‐
ing.88	To	date,	>	815	patients	have	been	recruited	and	results	are	
expected	in	2021.

In	women	without	a	personal	history	of	VTE,	 thromboprophy‐
laxis	is	suggested	in	those	at	a	particular	high	risk	of	VTE	only,	such	
as	 those	with	 both	 thrombophilia	 and	 a	 positive	 family	 history	 of	
VTE.73,74	We	have	recently	reviewed	the	use	of	anticoagulation	for	
specific	situations	such	as	some	types	of	hereditary	thrombophilia	
and	 other	 risk	 factors	 for	 VTE	 (e.g.	 cesarean	 delivery,	 pregnancy	
complications,	 obesity,	 postpartum	 hemorrhage)	 in	 detail	 else‐
where.89	Of	note,	 in	 the	ASH	VTE	guidelines	 some	of	 the	 recom‐
mendations	have	changed	as	compared	to	the	ACCP	guidelines.74 In 
Table	A4,	the	recommendations	of	ASH	and	ACCP	guidelines	with	
regard	to	antepartum	and	postpartum	thromboprophylaxis	for	vari‐
ous	forms	of	thrombophilia	are	summarized.

Women	 who	 are	 planning	 pregnancy	 while	 using	 anticoagu‐
lants	should	be	informed	about	the	possible	teratogenic	effects	of	
their	therapy.	Given	the	lack	of	solid	data	on	the	risk	of	exposure	
to	DOAC	 in	very	early	pregnancy,	 the	Women's	Health	Scientific	
and	 Standardization	 Committee	 of	 the	 International	 Society	 of	
Thrombosis	and	Haemostasis	recommends	switching	women	who	
use	 DOACs	 to	 VKA	 or	 therapeutic‐dose	 LMWH	 preconception‐
ally.90	 As	 VKAs	 are	 teratogenic,	 women	 should	 be	 switched	 to	
LMWH	as	soon	as	 the	pregnancy	 test	 result	 is	positive	and	prior	
to	6	weeks	of	gestation,	since	 the	embryo	 is	most	vulnerable	 for	
vitamin	K	depletion	in	the	6th	to	12th	week	of	gestation.91	Also,	the	
effect	of	VKA	should	be	reversed	by	oral	vitamin	K	supplements.73 
The	decision	to	prefer	VKA	to	LMWH	is	influenced	by	the	uncer‐
tain	 time	 to	 conception	 and	 the	 side	 effects	 of	 long‐term	use	 of	
LMWH.	Some	clinicians	and	patients	prefer	to	switch	directly	from	
DOAC	to	LMWH	after	a	positive	pregnancy	test,	although	data	on	
safety	 of	DOAC	 in	 very	 early	 pregnancy	 are	 extremely	 scarce.92 
In	 those	 cases,	we	 recommend	 reporting	 the	DOAC	 exposure	 in	
early	pregnancies	 to	 the	 International	Society	of	Thrombosis	and	
Haemostasis	registry.93

When	(first	or	recurrent)	VTE	occurs	during	pregnancy,	treatment	
with	therapeutic‐dose	anticoagulants	should	be	started	promptly	and	
continued	for	at	least	3	months	and	until	6	weeks	after	delivery,	since	
the	risk	of	(recurrent)	VTE	remains	elevated	during	pregnancy	and	the	
postpartum	period.73,76,94	Monitoring	of	drug	 levels	or	anticoagulant	

effect	 is	 generally	 not	 necessary	 for	 LMWH74;	 exceptions	 are	 pa‐
tients	with	renal	 impairment,	extreme	body	weight	or	recurrent	VTE	
while	 receiving	 therapeutic‐dose	 anticoagulation.76	No	 studies	 have	
evaluated	whether	dose	reduction	after	an	initial	3‐month	treatment	
period	of	therapeutically	dosed	LMWH	is	safe.	In	the	postpartum	pe‐
riod,	both	LMWH	and	VKA	can	be	used	safely	while	breastfeeding73,95 
whereas	DOACs	are	contraindicated.90

Around	delivery,	anticoagulant	treatment	has	to	be	interrupted	
in	order	to	minimize	delivery‐related	bleeding,	or	to	assure	safe	per‐
formance	of	cesarean	delivery	or	application	of	neuraxial	anesthesia.	
Peripartum	management	requires	a	multidisciplinary	approach:	the	
risk	of	bleeding,	risk	of	VTE,	and	risk	of	other	complications	have	to	
be	 taken	 into	account.	We	have	 recently	discussed	considerations	
and recommendations elsewhere.89

6  | POST‐THROMBOTIC SYMPTOMS

As	with	every	disease,	not	only	 the	acute	 symptoms,	but	also	 the	
long‐term	 complications	 are	 of	 great	 importance	 to	 patients.	 Sex	
is	 not	 an	 independent	 risk	 factor	 for	 the	 development	 of	 PTS.96 
However,	 since	women	are	often	affected	by	VTE	at	younger	age	
than	men,5	 they	have	 to	deal	with	 long‐term	complications	earlier	
in	life.

Postthrombotic	syndrome	is	thought	to	be	caused	by	venous	
hypertension;97	it	includes	subjective	and	objective	changes	of	the	
leg	leading	to	discomfort,	physical	impairment	and	esthetic	prob‐
lems.	 Signs	 and	 symptoms	 comprise	 pain,	 cramps,	 heavy	 feeling	
of	the	legs,	pruritus,	paresthesia,	pretibial	edema,	venous	ectasia,	
hyperpigmentation,	skin	 induration	and	in	the	most	severe	cases	
leg	ulcers.

The	prevalence	of	PTS	is	20%	to	50%	up	to	8	years	after	acute	
DVT.98‒100	 In	 pregnancy‐related	 DVT,	 the	 femoral	 and	 iliac	 veins	
are	 involved	 more	 often	 (72%)	 than	 in	 non‐pregnant	 DVT	 pa‐
tients	 (9%)101,102	 In	a	Norwegian	cohort	study	of	204	women	with	
pregnancy‐related	DVT	and	a	follow	up	of	3	to	16	years,	85	(42%)	
reported	PTS;	PTS	was	severe	 in	7%.103	Proximal	 location	of	post‐
partum	DVT	was	the	most	important	predictor	for	PTS,	which

leads	to	an	impaired	Quality	of	life	(QoL).107	In	a	Swedish	cohort	
consisting	of	1040	women	with	a	first	episode	of	VTE,	QoL	was	se‐
verely	 impaired	 in	patients	who	developed	PTS	compared	 to	 con‐
trols	unexposed	to	VTE.	In	a	cohort	of	559	pregnant	patients	with	
pregnancy‐related	DVT,	 the	known	effect	on	QoL	was	confirmed:	
women	 who	 developed	 PTS	 during	 pregnancy	 seemed	 to	 have	
poorer	QoL	3	to	16	years	after	DVT	than	controls	who	did	not	have	
DVT.109	Moreover,	they	suffered	from	impaired	general	health	due	
to	 pain	 and	 skin	 and	 psychiatric	 problems.109	 Patients	 with	 preg‐
nancy‐related	 DVT	 but	 no	 PTS	 evaluated	 their	 QoL	 and	 general	
health similarly to controls.

Whether	PTS	can	be	prevented	by	elastic	compression	stock‐
ings	in	patients	with	DVT	is	a	matter	of	debate,	and	the	American	
Heart	 Association	 guidelines	 give	 a	 weak	 (class	 IIB)	 recommen‐
dation	against	routine	use	of	elastic	compressions	stockings.96 In 
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our	 practice	we	 prescribe	 initial	 and	 individualized	 compression	
therapy.110	Catheter‐directed	thrombolysis	for	extensive	proximal	
DVT	 does	 not	 unequivocally	 reduce	 the	 risk	 of	 PTS	 or	 improve	
QoL,	while	 it	 increases	 bleeding	 risk.105,106	 Postthrombotic	 syn‐
drome	cannot	be	cured.	Although	the	role	of	elastic	compression	
stockings	 for	 the	 prevention	 of	 PTS	 is	 undecided,	 compression‐
based	therapies	can	be	beneficial	in	reduction	of	symptoms	such	
as	edema,	heaviness	of	the	leg,	and	discomfort.104

7  | SUMMARY

When	treating	young	women	with	VTE,	it	is	essential	to	acknowl‐
edge	sex‐specific	differences.	Female‐specific	aspects	of	the	dis‐
ease and its treatment should be considered. In this review we 
propose	to	use	a	mnemonic	of	the	5P's	that	should	be	discussed:	
menstrual	blood	loss	during	periods	can	be	aggravated	when	using	
anticoagulants,	the	pill	is	contraindicated	after	VTE	and	safe	con‐
traceptive	methods	should	be	offered,	the	prognosis	of	recurrent	
VTE	after	cessation	of	anticoagulant	 treatment	 is	different	 from	
that	 of	 men	 given	 the	 presence	 of	 other	 transient	 risk	 factors,	
thromboprophylaxis	 for	 prevention	 of	 pregnancy‐related recur‐
rence	 is	 indicated	 in	 all	 patients	with	a	personal	history	of	VTE,	
and PTS	can	develop	early	in	life	and	impair	QoL.
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APPENDIX 

TA B L E  A 1  Evidence‐based	summary	of	management	strategies	for	abnormal	uterine	bleeding	during	anticoagulant	treatment

Management strategy Evidence for safety in terms of VTE risk
Evidence for efficacy in terms of bleeding 
prevention References

Hormonal	therapy

Combined	oral	contracep‐
tives	and	anticoagulants	
(DOAC	and	VKA)

Risk	of	recurrent	VTE	per	year:	with	
COC:	3.7%,	without	COC:	4.7%,	ad‐
justed	HR	0.6;	95%	CI	0.2‐1.4).

Not	reported 16

Levonorgestrel‐releasing	
IUD

Not	reported PBAC	decreased	in	patients	treated	with	IUD	
from	239	to	155	points	in	6	months

29

Tranexamic	acid	on	demand

Tranexamic	acid	on	demand No	data	on	use	of	tranexamic	acid	in	
patients	with	VTE

No	data	available —

In	large	robust	randomized	controlled	tri‐
als	with	patients	at	high	risk	of	VTE,	i.e.,	
major	trauma,	postpartum	hemorrhage,	
orthopedic	surgery:	no	increased	VTE	
risk	with	tranexamic	acid.

40% to 50% reduction in menstrual blood loss 
in	general	population

30,33,111

Modification	of	anticoagulant	therapy

Dose	reduction	after	initial	
treatment

Recurrent	VTE	during	1‐year	follow‐up:	
Rivaroxaban	20	mg:	1.5%,	rivaroxaban	
10	mg:	1.2%,	aspirin:	4.4%

Clinically	relevant	non‐major	bleeding	during	
1	year	follow‐up:	Rivaroxaban	20	mg:	2.7%,	
rivaroxaban	10	mg:	2.0%,	aspirin:	1.8%

EINSTEIN	
Choice	trial	
54

Recurrent	VTE	during	1	year	follow‐up:	
Apixaban	5	mg:	1.7%,	apixaban	2.5	mg:	
1.7%,	placebo:	8.8%

Clinically	relevant	non‐major	bleeding	during	
1	year	follow‐up:	Apixaban	5	mg:	4.2%,	apixa‐
ban	2.5	mg:	3%,	placebo	2.3%

AMPLIFY‐
EXT	trial	53

Dose	reduction	during	
menses

No	data	available No	data	available

Switch	to	alternative	
anticoagulant

DOACs	non‐inferior	to	VKA	in	treatment	
of	VTE

Occurrence	of	AUB	is	lower	in	VKA	treated	
patients,	however	no	dataavailable	whether	
switching	to	alternative	anticoagulant	is	
beneficial

17,18

Abbreviations:	AUB,	abnormal	uterine	blood	loss;	Ci,	confidence	interval;	COC,	combined	oral	contraceptives;	DOAC,	direct	oral	anticoagulant;	HR,	
heart	rate;	IUD,	intrauterine	device;	PBAC,	pictorial	blood	loss	assessment	chart;	VKA,	vitamin	K	antagonist;	VTE,	venous	thromboembolism.

TA B L E  A 2  Hormonal	contraceptive	methods	and	VTE	risk

Hormonal contraceptive method VTE risk (RR, 95% CI), compared with non‐users References

Does	not	increase	VTE	risk

Levonorgestrel‐releasing	intrauterine	device 0.6	(0.2‐1.5) 112

Low‐dose	progestin	pill 0.9	(0.6‐1.5) 112

Uncertain	VTE	risk

Etongestrel	birth	control	implant 1.4	(0.6‐3.4) 27

Increases	VTE	risk

Combined	oral	contraceptives

Ethinylestradiol/levonorgestrel 2.9	(2.2‐3.8) 113

Ethinylestradiol/desogestrel 6.6	(5.6‐7.8) 113

Ethinylestradiol/drospirenone 6.4	(5.4‐7.5) 113

Progestin‐only	injections	(DMPA) 2.7	(1.3‐5.5) 112

High	dose	progestin	pillsa 5.9	(1.2–30.1) 114

Abbreviations:	CI,	confidence	interval;	DMPA,	depot	medroxyprogesterone	acetate;	RR,	risk	ratio;	VTE,	venous	thromboembolism.
aGenerally	not	used	for	contraception	but	for	other	gynecological	indications.	
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TA B L E  A 3  Estimated	absolute	VTE	risk	per	10	000	women	per	year,	for	age	group	20‐24

Hereditary thrombophilia 
type

Relative Risk 
caused by 
thrombophilia

Absolute VTE risk per 10 000 women per year, for age group 20‐24

Baseline risk Negative family history for VTE Positive family history for VTE, RR ×2

(without COC)
2nd generation 
COC, RR ×4

3rd and 4th 
generation COC, 
RR ×8

2nd generation 
COC, RR ×4

3rd and 4th 
generation COC, 
RR ×8

General	population 1 2 8 16 16 32

Antithrombin	deficiency,	
protein	C/S	deficiency

4‐10 8‐20 32‐80 64‐160 64‐160 132‐320

Factor	V	Leiden	mutation

Heterozygous 3‐7 6‐10 24‐40 48‐80 48‐80 96‐160

Homozygous 80 160 640 1280 1280 2560

Prothrombin	G20210A	mutation

Heterozygous 2‐3 4‐6 16‐24 32‐48 32‐48 64‐96

Homozygous 5 10 40 80 80 160

Double	heterozygosity	
(Factor	V	Leiden	and	
prothrombin	G20210A)

6 12 48 96 96 192

Notes: These	estimates	are	crude,	based	on	a	baseline	risk	of	2	in	10	000	in	young	women,	known	odds	ratios	for	COC	of	4	to	8,	depending	on	gen‐
eration,	and	relative	risk	of	a	positive	family	history	of	VTE.115,116

Abbreviations:	COC,	combined	oral	contraceptives;	RR,	relative	risk.VTE,	venous	thromboembolism

TA B L E  A 4  Recommendations	for	antepartum	and	postpartum	thromboprophylaxis	for	women	with	thrombophilia	but	without	history	of	
VTE

Hereditary thrombophilia type Family history of VTE

Antepartum thromboprophylaxis? Postpartum thromboprophylaxis?

ACCP 73 ASH 74 ACCP 73 ASH 74

Protein	C	Deficiency (+) No No Yes Yes

(−) No No No No

Protein	S	Deficiency (+) No No Yes Yes

(−) No No No No

Antithrombin	deficiency (+) No Yes Yes Yes

(−) No No No No

Factor	V	Leiden	mutation,	
heterozygous

(+) No No Yes No

(−) No No No No

Prothrombin	G20210A	mutation,	
heterozygous

(+) No No Yes No

(−) No No No No

Factor	V	Leiden	mutation,	
homozygous

(+) Yes Yes Yes Yes

(−) No Yes Yes Yes

Prothrombin	G20210A	mutation,	
homozygous

(+) Yes No 
recommendationa 

Yes Yes

(−) No No Yes Yes

Combined	thrombophilia (+) No 
recommendation

Yes No 
recommendation

Yes

(−) No 
recommendation

Yes No 
recommendation

Yes

Notes: Differences	between	the	recommendations	from	the	ACCP	and	ASH	guidelines	in	bold.
Abbreviations:	ACCP,	American	College	of	Chest	Physicians;	ASH,	American	Society	of	Hematology;	VTE,	venous	thromboembolism.
aNo	formal	recommendation	as	no	family	studies	available	in	homozygous	PGM.	However,	panel	members	favor	antepartum	prophylaxis	given	VTE	
risk	estimates.
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F I G U R E  A 1   Incidence	of	venous	thromboembolism	for	women	(black	line)	and	men	(gray,	dotted	line)	separately	based	on	published	
data	by	Naess	et	al5
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F I G U R E  A 2  Sex‐specific	differences	in	risk	of	composite	of	major	and	clinically	relevant	non‐major	bleeding

Women versus men, bleeding (CRNM + major) on DOAC

Women versus men, bleeding (CRNM + major) on VKA

Study or Subgroup

Study or Subgroup

EINSTEIN-DVT

EINSTEIN-DVT

EINSTEIN-PE

EINSTEIN-PE

Hokusai-VTE

Hokusai-VTE

Total (95% CI)

Total (95% CI)

64

64
1162
1766

748

132

145

205

208

3594

3676 4562 100.0%

401

417 418

Total events

Total events

Test for overall effect: Z = 2.43 (P = 0.02)

Test for overall effect: Z = 3.17 (P = 0.002)

Heterogeneity: τ2 = 0.06; χ2 = 8.89, df = 2 (P = 0.01); I   = 77%2 

Heterogeneity: τ 2 = 0.00 ;χ 2 = 0.68, df = 2 (P = 0.71); I 2 = 0%     
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