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   Estrogen expo sure, in the set ting of preg nancy, the post par tum state, com bined hor monal con tra cep tives (CHCs), or 
hor mone ther apy use, has been clearly asso ci ated with increased rates of venous throm bo em bo lism (VTE). Although 
recur rence rates are low in these set tings, up to 70 %  of anticoagulated men stru at ing indi vid u als expe ri ence abnor mal 
or heavy men strual bleed ing (HMB), which com monly results in iron defi  ciency with or with out ane mia. Patients tak ing 
rivaroxaban appear to expe ri ence higher rates of HMB com pared with those on apixaban, dabigatran, or war fa rin. HMB 
can often be diag nosed in a sin gle visit with a good men strual his tory assessing for fac tors with a known asso ci a tion 
with increased or heavy bleed ing, such as chang ing pads or tam pons more often than every 2 hours, clots larger than a 
quar ter, and iron defi  ciency (fer ri tin  < 50    ng / mL). HMB can be man aged with hor monal ther a pies, includ ing those asso-
ci ated with VTE risk, such as CHCs and depot - medroxyprogesterone ace tate (DMPA). In many cases, con tinu ing CHCs 
or DMPA while a patient is ther a peu ti cally anticoagulated is rea son able, so long as the ther apy is discontinued before 
anticoagulation is stopped. Modifi cation of the anticoagulation reg i men, such as decreas ing to a pro phy lac tic dose in the 
acute treat ment period, is not cur rently recommended. For patients who are cur rently preg nant, low - molec u lar - weight 
hep a rin (LMWH) is still stan dard of care dur ing preg nancy; rou tine mon i tor ing of anti – fac tor Xa lev els is not cur rently 
recommended. Warfarin or LMWH may be con sid ered in the post par tum set ting, but direct - act ing oral anti co ag u lants 
are cur rently not recommended for lac tat ing patients.  

   LEARNING OBJECTIVES 
    •  Review unique fea tures of hor mone  asso ci ated throm bo sis 
   •  Learn diag no sis and man age ment of heavy men strual bleed ing in the anticoagulated men stru at ing indi vid ual 
   •  Review man age ment of anticoagulation dur ing preg nancy  

  CLINICAL CASE 
  A 26  year  old woman pres ents to the emer gency depart
ment with dyspnea. Medical his tory is sig nifi   cant for 
heavy men ses, for which she was started on com bined 
hor monal con tra cep tive (CHC) pills. She undergoes com
puted tomog ra phy pul mo nary angio gram, which shows 
a pul mo nary embolism. She is sub se quently discharged 
on rivaroxaban, her CHCs are discontinued, and she is 
referred to hema tol ogy.  

 Hormone - asso ci ated throm bo sis 
 Estrogen remains the chief driver of throm bo sis risk asso
ci ated with CHC use. However, dif fer ent pro ges ter one 
com po nents likely also play a role, as recent data sug
gest third   and fourth  gen er a tion CHCs (those containing 
gestodene, desogestrel, norgestimate, or drospirenone) 

carry a higher risk of venous throm bo em bo lism (VTE) 
( Table 1 ) com pared with sec ond  gen er a tion prep a ra tions 
containing levonorgestrel or norgestrel. 1  CHCs carry an 
odds ratio of 4.03 (95 %  con fi  dence inter val [CI], 1.83  8.89) 
for VTE, while estro gen alone has an odds ratio of 1.81 (95 %  
CI, 1.06  3.09), although this varies depending on the dose 
and type of estro gen used. Noncontraceptive estro gen 
plus pro ges tin car ries an odds ratio of 2.53 (95 %  CI, 1.38 
 4.63). 2  Studies regard ing route of con tra cep tive admin is
tra tion report confl icting results. 1  Transdermal estro gen 
at hor mone replace ment dos ages does not appear to 
increase the risk of VTE. 2  While most estro gen  asso ci ated 
VTE events occur dur ing the fi rst months to year of use, the 
win dow of increased risk can per sist for 3 months or lon ger 
after dis con tin u a tion, depending on ther apy type. 

 Thrombosis asso ci ated with high  estro gen states such 
as preg nancy are most often in the deep veins of the legs 
and pul mo nary arteries. 1  CHCs use has also been asso ci ated 
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with less com mon sites of throm bo sis such as cere bral venous 
sinus throm bo sis, mes en teric venous throm bo sis, and ret i nal vein 
occlu sion, although abso lute risk remains low (Figure 1).1

Importantly, VTE occur ring dur ing preg nancy or the post par
tum state, or in asso ci a tion with CHCs or hor mone replace ment 
ther apy, is asso ci ated with a reduced risk of recur rence after 
anti co ag u lant dis con tin u a tion com pared with unpro voked VTE 
(6% vs 17% at 5 years for estro gen users vs nonusers at time of 
first VTE).2,3 Women also expe ri ence a lower risk of recur rent VTE 
com pared with men in gen eral.4

Data on arte rial throm bo sis sug gest that estro gen is asso ci
ated with an increased risk of myo car dial infarc tion and stroke, 
although abso lute risk is low (21.4 strokes and 10.1 myo car dial 
infarc tions per 100 000 women aged 1549 years tak ing CHCs).1

Diagnosis of heavy men strual bleed ing
Heavy men strual bleed ing (HMB) has his tor i cally been defined 
as men strual blood loss of >80  mL per cycle.5 The pic to rial blood 
loss assess ment chart (PBAC) can be used to gauge the num
ber and degree of sat u ra tion of men strual pads and tam pons 
used dur ing men ses, with a sen si tiv ity and spec i fic ity >80% 
for HMB for scores above 100.6 The PBAC does not account for  

dif fer ences in absor bency between prod ucts or the poten tial 
use of other men strual prod ucts, such as men strual cups and 
discs, and can be quite timecon sum ing.

The Menorrhagia 1 study iden ti fied 3 pre dic tors of men strual 
blood loss >80  mL/cycle: patientreported pas sage of clots >1 
in. in diam e ter, low fer ri tin, and the need to change men strual 
prod ucts more fre quently than every hour dur ing the heavi est 
day of men ses.7

A more recent and eas ily applied, although sub jec tive, defi 
ni tion of HMB recommended by the International Federation of 
Gynecology and Obstetrics and the National Institute for Health 
and Care Excellence Guidelines of the National Institute of Health 
and Clinical Excellence of the United Kingdom is “exces sive 
men strual blood loss which inter feres with the woman’s phys i
cal, emo tional, social and mate rial qual ity of life, and which can 
occur alone or in com bi na tion with other symp toms.”8

HMB on anticoagulation
Overall, women and men on anticoagulation have sim i lar rates of 
bleed ing if uter ine/vag i nal bleed ing is excluded (2.9% patient
years for women vs 2.1% for men).9 If included, then anticoag
ulated women have higher rates of bleed ing than men (3.5% 

Table 1. Risk of VTE with hor monal con tra cep tives35

Baseline* Pregnancy37 LNG-IUD Progestin-only 
pills

Second-gen er a tion 
OCs

Fourth-gen er a tion 
OCs

Third-gen er a tion 
OCs

First gen er a tion 
OCs†

VTE risk‡ 3 5-20 2 2-3 5-7 9-12 9-12 6-12

Firstgen er a tion OCs con tain lynestrenol or norethisterone; sec ondgen er a tion OCs con tain levonorgestrel, norgestimate, or norgestrel; third
gen er a tion OCs con tain desogestrel or gestodene; fourthgen er a tion OCs con tain chlormadinone ace tate, cyprot er one ace tate, dienogest, or 
drospirenone.
OC, oral con tra cep tive.
*Among women of repro duc tive age.36

†Firstgen er a tion OCs con tain ≥50  µg ethinyl estra diol; sec ond, third, and fourthgen er a tion OCs con tain <50  µg ethinyl estra diol.
‡Cases per 10 000 womanyears.

Figure 1. Approach to anticoagulation prescription in the menstruating individual.
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vs 2.1%). Around 70% of men stru at ing indi vid u als on anticoag
ulation have HMB or other abnor mal uter ine bleed ing.10 Lack of 
reporting and underdiagnosis have made direct com par i sons 
between drugs chal leng ing, although rivaroxaban and edox
aban have both dem on strated a higher risk of uter ine bleed ing 
com pared with war fa rin.11,12 Apixaban appears to have sim i lar 
risk to war fa rin and lowmolec u larweight hep a rin (LMWH),11 
and dabigatran may have a lower risk com pared with war fa rin.13 
A 2021 ret ro spec tive study of women tak ing apixaban, rivarox
aban, or war fa rin found that, com pared with apixaban and war
fa rin, women tak ing rivaroxaban were more likely to have HMB.14 
Patients tak ing rivaroxaban also expe ri ence lon ger men ses and 
are more likely to require med i cal or sur gi cal inter ven tion.10 
People who expe ri ence HMB while tak ing rivaroxaban are at up 
to 5fold increased risk of recur rent VTE com pared with those 
who did not expe ri ence HMB, pos si bly due to increased rates of 
anticoagulation mod i fi ca tion, includ ing short ened courses and 
missed doses.15

Evaluating for HMB on anticoagulation
HMB should be assessed for at the time anticoagulation is ini
ti ated and should include cur rent and past symp toms, which 
are of par tic u lar impor tance for indi vid u als who develop VTE 
while tak ing CHCs, which may have ini tially been pre scribed for 
HMB. Patients reporting symp toms con sis tent with HMB should 
undergo a com plete blood count (CBC) and fer ri tin check. While 
many fac tors con trib ute to choos ing an anti co ag u lant agent, in 
patients with a his tory of HMB, con sid er ation should be given 
to options other than rivaroxaban, and shared deci sionmak ing 
should include con sid er ation for the risk of new or wors ened 
HMB.

Patients who do not report symp toms of HMB should be edu
cated and advised to notify the pre scriber if these symp toms 
develop. Patients should be asked about HMB symp toms again 
on fol lowup eval u a tions and at least annu ally for indi vid u als 
on longterm anticoagulation. HMB can develop at any point, 
par tic u larly dur ing ado les cence and the perimenopausal years 

when ovu la tion and bleed ing can be most irreg u lar. Periodic 
lab o ra tory mon i tor ing with CBC and fer ri tin is also appro pri ate 
in patients hav ing men ses, with fre quency to be deter mined 
based on clin i cal con text and past or cur rent his tory of iron defi
ciency/ane mia.

Managing HMB on anticoagulation
Hormonal ther a pies
Hormonal ther apy (or con tin u a tion of hor monal ther apy) can 
be safe and effec tive in man ag ing HMB (Table 2). Hormonal 
ther a pies also pro vide con tra cep tion, which is impor tant given 
the increased risk of VTE dur ing preg nancy, as well as for those 
tak ing war fa rin, a terato gen, and directact ing oral anti co ag
u lants (DOACs), which cross the pla centa. The levonorgestrel 
intra uter ine device (LNGIUD) can reduce median men strual 
blood loss by 80% after 4 months of use,16 with a 44% amen
or rhea rate at 6 months and 50% at 1 year.17 The etonogestrel 
sub der mal implant can result in amen or rhea in around 20% of 
cases, although irreg u lar spot ting is com mon and can be both
er some to patients.18 Both are >99% effec tive for preg nancy 
pre ven tion. Neither the etonogestrel implant nor the LNG
IUD have been linked with a sig nifi  cant increase in VTE risk.1921 
One study suggested a trend toward increased VTE with the 
etonogestrel implant, but this was not sta tis ti cally sig nifi  cant 
(rel a tive risk, 1.4; CI, 0.63.4) and rep re sents a favor able risk 
pro file com pared to preg nancy, with the added ben e fit of 
poten tially decreas ing men strual blood loss and enabling con
tin ued tol er a tion of anticoagulation.19

Depotmedroxyprogesterone ace tate (DMPA) induces amen
or rhea in 55% of users at 1 year and 68% at 2 years.22 It too is 
>99% effec tive in preg nancy pre ven tion when used per fectly. 
However, it is asso ci ated with a 2.2 to 3fold increased risk of 
VTE and is there fore not pre ferred in the absence of anticoagu
lation for women at risk of recur rent VTE.2,20

Progestinonly pills result in amen or rhea in 5% to 10% of 
women but often cause other men strual irreg u lar i ties and require 
strict adher ence to main tain con tra cep tive effi cacy.23

Table 2. Overview of treat ment options for heavy men strual bleed ing

Hormonal? Amenorrhea rate, % Contraceptive effi cacy, % VTE risk? Reversible?

Levonorgestrel  
intra uter ine sys tem

Yes—pro ges ter one 50 >99 No Yes

Subdermal implant Yes—pro ges ter one 20 >99 No* Yes

DMPA Yes—pro ges ter one 68 >99 Yes Yes

Progestinonly pill Yes—pro ges ter one 5-10 90 (typ i cal use) to  
99 (with per fect use)38

No Yes

Combined hor monal  
con tra cep tives

Yes—estro gen  
and pro ges ter one

Variable 90 (typ i cal use)  
to >99 (with per fect use)38

Yes Yes

Nonhysterectomy  
pro ce dures

No Variable39 Not effec tive (alter na tive  
con tra cep tion required)

No Usually not

Hysterectomy No 100 100 Temporary around 
the time of sur gery

No

Tranexamic 
acid/antifibrinolytics

No Not appli ca ble Not effec tive (alter na tive  
con tra cep tion required)

Unclear Yes

*One study showed a non sig nifi  cant increased risk of VTE among those using the etonogestrel implant, while other stud ies have shown no increased 
risk.19-21
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CHC pills, includ ing both an estro gen and a pro ges ter
one com po nent, can be pre scribed with or with out sched uled 
inter rup tions in hor mone expo sure, allowing for the pos si bil ity 
of induc ing amen or rhea. Breakthrough bleed ing, which com
monly occurs with this method, can be reduced by “sched ul
ing” bleed ing peri od i cally (eg, every 3 months). No dif fer ence in  
rates of recur rent VTE were found in post hoc anal y sis of the EIN
STEIN ran dom ized con trolled trial data of rivaroxaban vs enox
aparin/vitamin K antagonists in a com par i son of women who 
were and were not pre scribed com bined con tra cep tives while 
on anticoagulation, although highqual ity data are still lacking.24

As dis con tin u a tion of CHCs can pre cip i tate bleed ing, men
stru at ing indi vid u als started on anticoagulation for VTE in the 
set ting of stop ping CHCs are par tic u larly vul ner a ble to HMB. 
Consideration should be given to con tinu ing the cur rent hor
monal ther apy while anticoagulation con tin ues, transitioning 
to an alter na tive ther apy such as an LNGIUD or even starting 
hor monal ther apy if the patient devel ops HMB while anticoag
ulated. While a patient can stay on CHCs or DMPA while anti
coagulated, tran si tion to an alter na tive con tra cep tive method 
should be arranged prior to anticoagulation dis con tin u a tion. 
Likewise, if CHCs or DMPA are ini ti ated in the set ting of recent 
or remote VTE, ther a peu tic anticoagulation should be in place 
first.

Antifibrinolytics
While use ful in the nonanticoagulated men stru at ing patient for 
con trol of HMB, stud ies of the com bi na tion of anti co ag u lants  
and antifibrinolytics are lacking—although one, the MEDEA trial, 
is cur rently ongo ing.25 This com bi na tion may be a con sid er ation 
if use enables con tin u a tion of anticoagulation with out inter rup
tions. If used, antifibrinolytics would ide ally be avoided dur ing 
the acute phase of VTE, in order to per mit fibri no ly sis of existing 
throm bus.

Modification of anticoagulation
Temporary or early dis con tin u a tion of anticoagulation results 
in increased risk of recur rent VTE and is there fore not recom
mended, par tic u larly in patients with VTE in the past 3 months.15 
A study of women treated with 20  mg or 10  mg rivaroxaban or 
aspi rin after com plet ing 6 to 12 months of ther a peu tic antico
agulation dem on strated no sta tis ti cal dif fer ence among the 
groups in men strual flow dura tion or inten sity, rais ing ques tions 
about the o ret i cal ben e fits of dose adjust ments.26 More pro spec
tive stud ies of this strat egy are needed, ide ally with a vari ety 
of DOACs. Use of an alter na tive anti co ag u lant may be ben e fi
cial, par tic u larly for men stru at ing patients who expe ri ence HMB 
while tak ing rivaroxaban, in which case apixaban, dabigatran, or 
war fa rin may be con sid ered.

Gynecology refer ral
Abnormal uter ine bleed ing while on anticoagulation does not 
nec es sar ily mean the anticoagulation is the chief or only cul
prit. Uterine bleed ing in a post men o pausal patient requires 
gyne co logic eval u a tion for eti  ol o gies such as endo me trial can
cer. Painful and heavy men ses can be asso ci ated with fibroids 
or endo me tri osis, among other causes, which can ben e fit from 
gyne co logic inter ven tions. Additionally, gyne col o gists may offer 
sur gi cal ther a pies, such as endo me trial abla tion, which may be 
of great ben e fit in reduc ing HMB.

CLINICAL CASE (Con tin ued)
The patient pres ents for fol lowup. She has been tak ing 
her rivaroxaban as pre scribed but has been expe ri enc ing 
increased men strual bleed ing, sat u rat ing 2 tam pons every 
hour dur ing her heavi est day and pass ing sev eral clots of at 
least an inch in size. Concerned for HMB, you order a CBC, 
which shows a hemo glo bin of 12.0  g/dL and a fer ri tin that 
returns at 15  ng/mL. Although she is not cur rently ane mic, she 
is iron defi cient. You dis cuss options for iron replace ment and 
treat ment of her HMB. As she has had nau sea with oral iron in 
the past, you decide to pre scribe intra ve nous iron. She also 
decides to have an LNGIUD placed and to change from rivar
oxaban to apixaban.

Pregnancy
Risk of VTE increases 4fold dur ing preg nancy and 5fold or 
more dur ing the post par tum period com pared with non preg
nant women of child bear ing age.2,27 Preconception coun sel ing is 
key for patients on anticoagulation who may become preg nant. 
LMWH remains the main stay of anticoagulation in preg nancy 
due to war fa rin’s ter a to ge nic ity, although war fa rin remains an 
option dur ing breastfeeding.28,29 While war fa rin is known to be 
a terato gen, lim ited data on DOACs pre vent a more defin i tive 
state ment on their risk.

Given the known ter a to ge nic ity and rel a tively long halflife, 
we favor transitioning patients on longterm war fa rin for VTE 
to LMWH when con tra cep tion is discontinued in the hopes of a 
preg nancy, while rec og niz ing the con tro versy and lack of data 
guid ing these deci sions. Some pro vid ers may opt to con tinue 
war fa rin until con cep tion, under stand ing that there is sig nifi 
cant risk of ter a to ge nic ity if preg nancy is not detected early 
and a switch to LMWH made before 6 weeks’ ges ta tion. In 
the absence of clear evi dence of an increased risk of ter a to
ge nic ity with DOACs in very early preg nancy, we offer con
tin u a tion of a DOAC until the first pos i tive preg nancy test, at 
which time the tran si tion should be made to LMWH.28 How
ever, given the pau city of data over all, some patients and/or 
pro vid ers may favor switching to LMWH while attempting con
cep tion. DOACs do appear to be  able to cross the pla centa, 
and pre scrib ing infor ma tion identifies some reported fetal 
com pli ca tions in ani mals: dabigatran (fetal growth restric tions, 
birth defects), edoxaban (gall blad der anom a lies), rivaroxaban 
(slowed or progressed ossi fi ca tion, increase of com mon mal
formations and pla cen tal changes), and apixaban (none).30 The 
sig nifi  cance of this in humans when expo sure is lim ited only to 
the time between con cep tion and a pos i tive preg nancy test is 
unclear. A ret ro spec tive cohort study found that of 336 preg
nan cies com pli cated by DOAC expo sure, 74 ended in mis car
riages, and 6 to 12 had major birth defects for which poten tial 
asso ci a tion with the DOAC could not be excluded.30 The birth 
defects that occurred were also var i able, not fol low ing a pat
tern such as would be expected if induced by drug expo sure. 
In this study, DOACexposed preg nan cies had a 2% to 4% rate 
of birth defects com pared with 6% reported for war fa rin and 
~3% for unex posed preg nan cies. Likewise, the 22% rate of mis
car riages in DOACexposed preg nan cies is sim i lar to the gen
eral pop u la tion’s risk and lower than the 30% mis car riage rate 
in vitamin K antagonistsexposed preg nan cies.
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Informed, shared deci sionmak ing is crit i cal in this sit u a tion. 
Some indi vid u als may pri or i tize abso lute min i mi za tion of risk to a 
fetus over the incon ve nience of injec tions while oth ers may pri
or i tize avoiding addi tional months of LMWH (in addi tion to those 
required dur ing preg nancy) over an unclear but likely very small 
risk of brief early preg nancy expo sure to a DOAC.

Patients who develop new VTE dur ing preg nancy should 
be ther a peu ti cally anticoagulated through out preg nancy and 
for 6 weeks after, or for a total of 3 months, which ever is lon
ger. There are no data to sup port routine mon i tor ing and dose 
adjust ments based on anti-fac tor Xa lev els in preg nancy.29 
However, cer tain patients, such as those with a his tory of VTE 
on anticoagulation and/or var i able renal func tion, may ben e fit 
from this approach.

In women with prior VTE in the set ting of highestro gen states, 
thromboprophylaxis is recommended in both the antepartum 
and post par tum peri ods.1 Antepartum pro phy laxis is not recom
mended in those who had VTE in the set ting of a non hor monal, 
tem po rary, nowresolved risk fac tor with no other risk fac tors, 
although post par tum pro phy laxis is still recommended.29 Rec
ommendations regard ing thromboprophylaxis to pre vent first
time VTE in women with thrombophilias, based on Amer i can 
Society of Hematology 2018 guide lines, can be found in Table 3.29  
Recent data from the Highlow study, presented at the 2022 
International Society on Thrombosis and Haemostasis meet ing, 
which looked at pro phy lac tic and inter me di atedose anticoag
ulation antepartum and post par tum, sug gest a ben e fit of inter
me di atedose LMWH (once daily, roughly half ther a peu tic dose) 
for pre vent ing super fi cial but not deep vein throm bo sis with out 
an increased risk of bleed ing.31 The authors con cluded that fixed, 
pro phy lac tic dose LMWH is safe and effi ca cious for pre ven tion of 
VTE and may ben e fit from increased access to neuraxial anes the
sia. Discussion regard ing indi ca tions for thrombophilia test ing is 
beyond the scope of this arti cle. Those with antiphospholipid 
syn drome on anticoagulation should use ther a peu tic LMWH 
or unfractionated hep a rin (UFH) dur ing preg nancy, typ i cally in 
com bi na tion with lowdose aspi rin.1

Anticoagulation in the set ting of mechan i cal heart valves and 
preg nancy is beyond the scope of this arti cle. However, risks to 
the fetus (greatest with war fa rin) and risks to the mother (great
est with LMWH) must be care fully weighed and discussed.

Delivery
Anticoagulation man age ment around deliv ery is a con tro ver sial 
topic and one with lit tle data. Pregnant indi vid u als tak ing LMWH 
at the time of deliv ery have been shown to be at increased risk 
of post par tum hem or rhage (rel a tive risk, 1.45; 95% CI, 1.022.05) 
com pared with those not tak ing LMWH but with a sim i lar mean 
blood loss.32 However, the pres ence of ther a peu tic or even pro
phy lac tic lev els of anticoagulation may pre clude place ment of 
epi du ral anal ge sia and, in the case of unplanned cesar ean sec tion, 
neces si tate gen eral anes the sia for pain con trol. For this rea son, 
many prac ti tion ers favor sched uled induc tions rather than waiting 
for spon ta ne ous labor, to ensure that ther a peu tic anticoagulation 
may be held at least 24 hours in advance (12 hours for pro phy lac
tic dos ing) to ensure neu tral i za tion of an anti co ag u lant effect prior 
to labor or epi du ral place ment. Other prac ti tion ers favor switch
ing to UFH, with its shorter halflife, as the due date approaches, 
in the hopes of improv ing odds of epi du ral access and deliv ery off 
anticoagulation. However, it should be noted that sub cu ta ne ous 
doses >7500 to 10 000 units twice daily still neces si tate a 12hour 
sep a ra tion from last dose and a nor mal partial thromboplastin 
time (PTT) prior to epi du ral place ment. Doses >10 000 units twice 
daily or 20 000 units total daily require a sep a ra tion of 24 hours 
from last dose and a nor mal PTT.33 Additionally, prolonged use of 
sub cu ta ne ous UFH can result in a “depot effect,” resulting in pro
lon ga tion of PTT for >24 hours after the last dose.34 Our prac tice 
is to con tinue LMWH up until the time of deliv ery. The deci sion
mak ing pro cess around induc tion is shared among the patient, 
obste tri cian, and hema tol o gist. We favor induc tion for patients 
on ther a peu tic anticoagulation in order to avoid the need for gen
eral anes the sia at the time of deliv ery if unplanned cesar ean sec
tion is required, and we coun sel all  patients on this poten tial risk 
as well as the option of planned induc tion prior to deliv ery.

CLINICAL CASE (Con tin ued)
Unfortunately, your patient expe ri ences a sec ond VTE event, 
this one unpro voked, and requires indefi  nite anticoagulation. 
Several months later, she has her LNGIUD removed in the 
hopes of achiev ing preg nancy. After a dis cus sion of the risks 

Table 3. Thromboprophylaxis to pre vent first-time VTE rec om men da tions in the antepartum and post par tum states for given 
thrombophilias with or with out fam ily his tory of throm bo sis in ≥1 first-degree rel a tive if appli ca ble29

Thrombophilia Family his tory of throm bo sis Antepartum Postpartum

Protein C or S defi ciency Yes Not recommended Recommended

No Not recommended Not recommended

Antithrombin defi ciency Yes Recommended Recommended (strong)

No Not recommended Not recommended

Factor V Leiden (FVL), het ero zy gous NA Not recommended Not recommended

Prothrombin gene muta tion (PGM),  
het ero zy gous

NA Not recommended Not recommended

PGM (homo zy gous) NA Not recommended Recommended

FVL (homo zy gous), com bined muta tion NA Recommended Recommended

NA, not applicable.
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and ben e fits, she opts to con tinue on apixaban until her first 
pos i tive preg nancy test. A few months later, after a pos i tive 
preg nancy test, she tran si tions to LMWH, which she con tin ues 
for the dura tion of her preg nancy. Following dis cus sion with 
her obste tri cian, she elects to pur sue a planned induc tion and 
receives her last dose of LMWH 24 hours prior. She wishes to 
breastfeed and ulti mately opts to tran si tion to war fa rin for the 
dura tion of breastfeeding before transitioning back to apixaban.

In sum mary, estro genasso ci ated throm bo sis tends to occur 
in the pul mo nary arteries and deep veins of the legs, and throm
bo sis can be asso ci ated not only with estro gen but also with 
DMPA. Individuals who men stru ate may ben e fit from avoiding 
rivaroxaban due to its asso ci a tion with HMB, and patients who 
expe ri ence HMB while on anticoagulation may ben e fit from trial
ing an alter na tive anti co ag u lant. CHCs and DMPA can be con tin
ued while on anticoagulation, and indeed some form of hor monal 
birth con trol can be help ful in reduc ing the risk of HMB. However, 
if transitioning off anticoagulation, CHCs or DMPA should be dis
continued and an alter na tive form of con tra cep tion started prior 
to stop ping anticoagulation. LMWH is still the main stay of ther
apy dur ing preg nancy.
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Off-label drug use
The only offlabel drug use discussed in this article was the use of 
the subdermal implant for treatment of heavy menstrual bleed
ing, although we recommend it both for its contraceptive use 
(which it is approved for) and the benefit of reducing menstrual 
blood loss, which has been demonstrated in studies.
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