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Key points
• The risk of venous thromboembolism (VTE) is not increased in women using long-acting reversible contraceptive 

methods (LARCs) with progestogens.
• Oral contraceptives with levonorgestrel or norgestimate confer half the risk of VTE compared to oral contraceptives 

containing desogestrel, gestodene or drospirenone.
• Progestogen-only pills do not confer an increased risk of VTE.
• Women using transdermal contraceptive patches and combined oral contraceptives (COCs) are at an approximately 

eight times greater risk of VTE than non-users of hormonal contraceptives (HCs), corresponding to 9.7 events per 
10,000 women/years.

• Vaginal rings increase the risk of VTE by 6.5 times compared to not using HC, corresponding to 7.8 events per 10,000 
women/years.

• Several studies have demonstrated an increased risk of VTE in transgender individuals receiving hormone therapy 
(HT).

• Hormone therapy during menopause increases the risk of VTE by approximately two times, and this risk is increased 
by obesity, thrombophilia, age over 60 years, surgery and immobilization.

• The route of estrogen administration, the dosage and type of progestogen associated with estrogen may affect the risk 
of VTE in the climacteric.

• Combined estrogen-progesterone therapy increases the risk of VTE compared to estrogen monotherapy.
• Postmenopausal HT increases the risk of thrombosis at atypical sites.

Recommendations
• The individual risk of VTE must be carefully assessed before initiating any HT.
• Women at risk of VTE (personal or family history) and/or with a history of cardiovascular disease may benefit from the 

use of progestogen-only HC without increasing the risk of thromboembolic events.
• Transdermal HT appears to have a reduced risk of VTE compared to the oral route in the transgender population.
• A plausible strategy to mitigate the risk of VTE in risk groups is the concomitant initiation of prophylactic anticoagu-

lation and HT, especially in the initial 6-12 months of treatment.
• Although data on the risk of VTE in transgender women in HT undergoing surgery are not available, we suggest stop-

ping it two to four weeks before major surgery with immobilization.
• Data on risk of VTE in transgender men on testosterone HT are very limited, but current studies suggest this risk is 

either non-existent or irrelevant.
• Micronized progesterone or dydrogesterone has a lower risk than other progestogens, and this risk is greater during the 

first year of replacement.
• Transdermal estrogen replacement has shown to be safer than the oral route.
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Background
The use of hormones can occur throughout a woman’s 
life. From menacme, for the treatment of abnormal 
uterine bleeding (AUB) to contraception and, finally, 

the climacteric. In addition, there is the challenge of 
hormone use in transgender women. All these situa-
tions can increase the risk of venous thromboembolism 
(VTE).
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Use of hormones and contraception: 
what are the risks of VTE?
Hormonal contraceptives (HC) pose a varied risk of VTE. 
Next, the risks of the main HC methods are explained.

Long-acting reversible contraceptives 
(LARCs) and risk of VTE: which 
one is the best option?
The evolution of HC allowed women to have excellent 
control of their fertility, in addition to benefiting from 
its extracontraceptive effects. However, there are adverse 
events and, among them, the feared risk of VTE that re-
mains the most relevant and under continuous evaluation. 
According to the World Health Organization (WHO), 
progestogen-only contraceptive methods do not increase 
the risk of VTE, acute myocardial infarction (AMI) and 
cerebrovascular accident (CVA).(1) The LARCs available in 
Brazil are the etonorgestrel-releasing implant (ENG) and 
the levonorgestrel-releasing intrauterine system (LNG-
IUS). The low failure rates of LARCs are mainly because 
these methods are independent of users’ motivation to be 
effective.(2) Among the factors interfering with the use of 
HCs, the concern with VTE has been intensely investigated 
and, since 1998, the WHO established that users of oral HC 
containing estrogen and progestogen are three to six times 
more likely to have thromboembolic events. Thus, LARCs 
constitute the best option for women stratified as being at 
high risk for VTE.(3)

What is the risk of VTE with 
long-lasting HCs?
Reviews that analyzed the use of progestogen-only HCs did 
not show an increase in the risk of thrombogenic effect. The 
thrombogenic effect of progestogen-only HCs on the risk of 
thromboembolic events did not show a statistically signif-
icant difference that could be considered in contraceptive 
counseling, and these may be prescribed for women with 
a history of deep vein thrombosis and/or thrombophilia.(4)

What is the risk of cardiovascular 
events with the use of LARCs?
Arterial thrombosis is represented by AMI and CVA, rare 
diseases in menacme, although also associated with com-
bined hormonal methods. On the other hand, hormonal 
LARCs containing progestogens are not associated with an 
increased risk of AMI and CVA and may be prescribed even 
for women with these diseases.(4,5) According to the WHO, 
in women at risk for venous or arterial thrombosis, or even 
with the occurrence of some of these events in the past, 
both the ENG implant and the LNG-IUS can be used.(1)

When can LARCs be inserted?
Long-acting reversible contraceptives can be inserted at any 
time of the menstrual cycle. It is not mandatory that the wom-
an is having her period for insertion, if it is certain that she 
is not pregnant. When in doubt, a pregnancy test should be 

performed. The best approach for inserting the LNG-IUS or 
ENG implant is to wait for the next menstrual cycle. In women 
with heavy flow, the LNG-IUS should be inserted at the end 
of menstruation, with the flow greatly reduced or outside the 
menstrual period, excluding the possibility of pregnancy.(1)

Are there other benefits of these methods 
besides not increasing the risk of VTE?
Long-acting reversible contraceptives and in particular, the 
LNG-IUS have shown effectiveness in the treatment of AUB 
with a reduction in menstrual flow and improvement in he-
moglobin and ferritin levels. The lowest dose of levonorgestrel 
acts directly on the uterus, inhibiting the endometrial synthe-
sis of estrogen receptors and making the endometrium insen-
sitive to circulating estradiol, therefore having an antiprolif-
erative effect leading to its atrophy.(5,6) Long acting reversible 
contraceptions (LARCs) and in particular, etonogestrel (ENG) 
implants are also considered the most suitable methods for 
women in vulnerable conditions, such as homeless people, 
drug users, sex workers, among others, given their easy inser-
tion and for not depending on the intrauterine location. This 
vulnerable group is at greater risk of unwanted pregnancies, 
multiparity, unsafe abortion, prematurity, fetal death, postpar-
tum depression, suicide attempts, violence, sexual infections, 
and other complications.(7) Levonorgestrel-releasing intrauter-
ine system and ENG implants may be indicated for breastfeed-
ing women, including insertions immediately after childbirth, 
as they are not related to thromboembolic events, although 
expulsion rates are higher in the case of the LNG-IUS. They 
can be inserted six to eight weeks after delivery to reduce the 
incidence of expulsion. Long-acting reversible contraceptives 
with progestogen do not alter milk production and the infant’s 
growth and development.(7)

What is the risk of VTE with the use of 
combined oral contraceptives (COCs)?
Combined oral contraceptives are widely used as a contra-
ception method, and also bring benefits such as in the treat-
ment of dysmenorrhea, AUB, acne and premenstrual ten-
sion. However, as they do increase the risk of VTE, clinicians 
should perform a clinical evaluation before prescribing them. 
All COC formulations increase the risk of VTE, but this risk 
can be minimized by choosing formulations with less throm-
bogenic hormones, such as levonorgestrel or estetrol for ex-
ample, or even by reducing the amount of estrogen, such as 
lowering from 50 to 35 mcg of ethinyl estradiol (EE).(9) In this 
sense, there is a known interaction between different pro-
gestogens and EE. Progestogens with less androgenic action 
(gestodene, desogestrel and norgestimate) and those with an-
tiandrogenic action (cyproterone acetate and drospirenone) 
have a greater associated risk of VTE than compounds with 
progestogens with greater androgenic effect (levonorgestrel, 
norethisterone, norethindrone and dienogest).(8,9) Also, the 
change in the estrogenic component, such as the use of es-
tradiol and estetrol confers a lower thrombogenic potential 
to the COC.(10) The risk of VTE among women who are not 
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users, not pregnant and not taking hormones is of 1-5/10,000 
woman-years. Among oral contraception users, the risk of 
VTE is 3-9/10,000 woman-years. It is important to point out, 
as a parameter, that the risk is still much higher during preg-
nancy, of 5-20/10,000 woman-years, and in the postpartum 
period, of 40-65/10,000 woman-years.(11) The incidence in-
creases with age; in women aged 30-34 years, it is 2.5/10,000 
woman-years, and in women aged 60-64 years, it is 9.3/10,000 
woman-years.(12) Estrogens increase the serum concentration 
of factors of coagulation, such as prothrombin, factors VII, 
VIII and X and fibrinogen, and reduce that of anticoagulants, 
such as proteins C and S and antithrombin. This risk is great-
er in women with hereditary thrombophilia. However, the in-
vestigation of thrombophilia should be restricted to patients 
with a personal or family history of VTE, since most women 
with hereditary thrombophilia will not have VTE, just as most 
women with VTE will not have hereditary thrombophilia.(13) 
The increased risk of VTE is greater in the first six months and 
then decreases up to the 12th month of use. After the first year, 
the risk stabilizes close to the risk of non-users.(13) In the case 
of surgery planning in which COC suspension is indicated, in 
order to avoid increasing the risk already inherent to the surgi-
cal procedure, the COC should be suspended in the previous 
month, the period necessary to reduce the risk of VTE. After 
surgery, wait three months for the reintroduction of COC to 
mitigate the risk of VTE in the postoperative period. Figure 
1 summarizes the main indications of different HC methods 
and the risk of VTE.

What are the risks of VTE in the 
transgender population?
The terms “transgender” and “gender incongruence” de-
scribe a situation where an individual’s gender identity dif-
fers from their external sexual anatomy at birth.

The objectives of gender affirmation in transgender 
women are the suppression, as far as possible, of mascu-
line characteristics and the safe induction of feminine char-
acteristics. Hormone therapy can be performed in several 
ways, affirmation surgeries, in addition to other procedures, 
such as waxing or speech therapy.(15,16) Epidemiological 
data suggest that 0.3% to 0.6% of the adult population is 
transgender (there are about 25,000,000 transgender peo-
ple worldwide), but the actual prevalence depends on the 
definition used to classify a person as transgender.(17) For 
example, in studies that include only individuals who have 
undergone HT or gender-affirming surgery, the reported 
prevalence was 7-9 per 100,000 people.(18) In studies includ-
ing the transgender status based on self-report, the preva-
lence was approximately 871 per 100,000 people.(19) Patients 
who want to affirm the their gender identity must be aware 
of the risks and benefits of HT and/or surgery, and must be 
able to give their consent.(20,21)

What are the goals of HT in the 
transgender population?
The usual goal of HT in the transgender population is to induce 
physical changes to match gender identity, keeping hormone 
levels in the normal physiological range for the target sex.(22)

What types of estrogens are used 
in HT for gender affirmation?
Estrogens are basically divided into two categories: natural 
human estrogens (17β-estradiol [E2], estrone [E1] and es-
triol [E3]) and non-human derivatives (derived from the 
urine of pregnant mares [conjugated equine estrogens – 
CEEs] or esterified from vegetable sources).(23)

The dose used, usually higher than that used for hor-
mone replacement therapy (HRT) in women, will depend 
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Source: Adapted from Abou-Ismail et al. (2020).(14)

Figure 1. Flowchart of recommendations for the use of contraceptives and risk of venous thromboembolism
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on the desired physical changes, the type of estrogen and 
the route of administration.(21)

What are the precautions for 
transgender women?
There should be a careful assessment of HT self-medica-
tion, both past and current, and the risk-benefit of trans-
gender women undergoing treatment.(24) Several studies 
have demonstrated an increased risk of VTE in transgender 
individuals who receive cross-sex HT, particularly in trans-
gender women using estrogen. Most of the information is 
extrapolated from data and clinical studies carried out to 
evaluate contraception and climacteric HT.(25)

However, this extrapolation is limited, as there are 
large differences in doses used and the duration of use.

What are the short-term 
complications of HT?
The most frequent short-term complications of HT are 
cardiovascular events, including VTE, and their preva-
lence is related to the type and doses used, and especially 
to the route of administration. The oral route induces the 
hepatic first-pass effect, with an increase in prothrombot-
ic factors, while the non-oral route, particularly the trans-
dermal route, does not seem to induce an increase in VTE.
(25) This may be determinant in the choice of initial HT, in 
which the transdermal route becomes the preferred one in 
transgender women with a personal history of spontaneous 
VTE, a family history of VTE, or carriers of thrombophil-
ia. It is important to remember that HT is not elective for 
this population, but an absolute necessity to obtain the de-
sired phenotype, and in many places, transgender women 
are on the margins of society, not having access to qualified 
professionals for their prescription.(25) As a consequence, 
estrogens are often obtained illegally and used as self-med-
ication without guidance regarding composition, doses and 
safe routes, especially for the specific risk group for VTE.

Another point for reflection is that non-oral routes of 
HT are usually more expensive than the oral route hence, in-
accessible to most people.(26) A plausible strategy to mitigate 
the risk of VTE in risk groups is the concomitant initiation of 
prophylactic anticoagulation with HT, especially in the initial 
6-12 months of treatment.(26) Several studies have reported 
that CEEs, which are more used in the United States, are more 
thrombogenic than E2, which is more used in Europe.(25) In 
a retrospective study of more than 1,000 transgender individ-
uals, the incidence of venous thromboembolic complications 
ranged from 2% to 6% in transgender women treated with 
oral EE.(27,28) This rate was approximately 20 times higher than 
that of the male control population. In a follow-up study of the 
same cohort, no increased risk was observed in users of estro-
gen preparations other than EE, and based on these observa-
tions, current guidelines do not recommend the use of EE.(29) 
However, VTE has also been observed with other estrogen 
formulations. In a study of 214 transgender women who re-
ceived transdermal or oral estradiol, or estradiol gel, 11 (5.1%) 

had VTE. No events were observed in control groups of cis-
gender men or women. Other associated risk factors in those 
who experienced VTE included immobilization after surgery, 
smoking, or a hypercoagulability disorder.(30) In an electronic 
medical record-based cohort study including 2,842 transgen-
der women matched with approximately 48,000 cisgender 
men and 48,000 cisgender women, transgender women had 
a higher incidence of VTE than both control groups.(31) Most 
transgender women were receiving oral estradiol at a mean 
daily dose of 4 mg (range 1-10 mg), the same as those who 
did not have VTE. The difference was more pronounced in the 
follow-up of patients, with two- and eight-year absolute risk 
differences of 4.1 and 16.7, respectively, per 1,000 people, for 
cisgender men, and 3.4 and 13.7, respectively, per 1,000 peo-
ple for cisgender women. This pattern is different from that 
observed in postmenopausal women on HT, in which the risk 
of VTE is higher in the first year of use and then progressively 
decreases. This suggests that long-term monitoring is critical 
in this population.

Although data on the risk of VTE in transgender 
women on HT undergoing surgery are not available, we 
suggest stopping estrogen therapy two to four weeks before 
major surgery with immobilization. Once these individuals 
are fully recovered and return to their usual activities, es-
trogen HT can be resumed, usually within four weeks.(31) As 
the prevalence of thrombophilia appears to be the same in 
the transgender population and in the general population, 
routine pre-HT screening is not suggested.(15)

What are the precautions regarding 
androgen suppression therapy?
Most HT regimens for gender affirmation in transgender 
women include a second drug with the aim of suppressing the 
production or counteracting the effects of androgens, particu-
larly testosterone.(23) The most used drug for this purpose is spi-
ronolactone, a potassium-sparing diuretic that interacts with 
hormone steroid receptors, especially androgen receptors, by 
inhibiting the production of androgens and 5α-reductase, the 
enzyme that converts testosterone into dihydrotestosterone 
(DHT).(23) Other drugs used for this purpose are 5α-reduc-
tase inhibitors (finasteride), androgen receptor blockers (flut-
amide), progestogens and gonadotropin secretion agonist/
antagonist hormones. There is no association between these 
drugs and an increased incidence of VTE.

Is there a higher risk of VTE in 
HT for transgender men?
Data on the risk of VTE with testosterone HT for transgen-
der men are very limited, but current studies suggest this 
risk is non-existent or irrelevant.(25)

Hormone replacement therapy in the 
climacteric: what is the risk of VTE?
Hormone therapy in the climacteric may or may not in-
crease the risk of VTE. Next, the main recommendations 
are discussed.
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How to assess the risk of thrombosis 
in HT during the climacteric?
The recommendations for HT in the climacteric and the 
risk of VTE are displayed in figure 2.

Is there an increased risk of VTE with HT?
Beral et al.(33) summarized the results of classic studies of 
HT and VTE risk. These were prospective, placebo-con-
trolled studies of more than 20,000 women during an 
observation period of four to nine years. In summary, 
they stated that HT significantly increases the risk of 
VTE, with a relative risk (RR) of 2.16. The ESTHER 
study comprised 155 cases with HT and 381 controls.(34) 
The results showed not only a significant RR for VTE 
in users of oral estrogen replacement therapy (RR: 3.5; 
confidence interval [CI]: 1.8- 6.8]) compared to women 
without treatment, but also in women undergoing trans-
dermal treatment (RR: 4; CI: 1.9-8.3]).(34) However, a re-
cent study of 80,396 women in the United Kingdom(35) 
did not demonstrate an increase in the risk of VTE with 
transdermal hormone replacement, and a Swedish study 
of more than 1 million patients demonstrated the safety 
of this route.(36) A study with tibolone in postmenopaus-
al women showed an increased risk of cerebrovascular 
accident (RR: 2.2) but not of VTE in these patients.(37) A 
broad review of HRT with testosterone in the climacteric 
for hypoactive sexual desire was recently published.(38) 
The risk of VTE with the use of transdermal testosterone 
by monitoring free testosterone within reference values 
without other acquired factors seems to be minimal, al-
though the results of the studies are controversial.(39)

Patient using combined 
contraceptives presents an episode 
of VTE. How to proceed? 
The patient will be anticoagulated for a minimum period 
of 3-6 months and the LARC insertion should be planned 
before the end of anticoagulation. This way, the patient is 
not left unprotected against unwanted pregnancy.(40)

Final considerations
Long-acting reversible contraceptives are highly effec-
tive methods and associated with high rates of conti-
nuity and satisfaction when the woman is properly 
advised. They have a strong impact on female health 
indicators without increasing the risk of VTE, unlike 
combined HC. Although COCs are a widely used con-
traceptive method, they must be prescribed with care. 
The gynecologist must be able to understand the risk 
situations, minimize them, and indicate the best meth-
od for the woman. Hormone therapy continues to be a 
very important tool in the treatment of the climacter-
ic. The ability to choose the ideal HT preparation for 
each patient must be based on an understanding of the 
various clinical and metabolic effects of HT depend-
ing on composition, dosage and mode of application. 
The transdermal route for HT posed the lowest risk for 
VTE. Several studies have demonstrated an increased 
risk of VTE in transgender individuals receiving cross-
sex HT, particularly in transgender women using estro-
gens. However, most of the information is extrapolated 
from data and clinical studies conducted to evaluate 
contraception and climacteric HT.
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*The main acquired risk factors are described. There may be others. 
$Counseling means being alert to the signs of VTE risk, as well as avoiding risky situations such as immobilization, dehydration and planning surgeries. 
HT: hormone therapy; VTE: venous thromboembolism; APS: antiphospholipid syndrome; BMI: body mass index 
Source: Adapted from Lekovic et al. (2017).(32)

Figure 2. Flowchart for deciding on hormonal treatment or not in the climacteric and risk of venous thromboembolism.
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