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Plain Language Summary 

The risk of bleeding in women anticoagulated for deep vein thrombosis or pulmonary 
embolism is not higher than that in men, except for vaginal bleeding

Background: The occurrence of a venous thromboembolic event (VTE, including deep 
vein thrombosis and pulmonary embolism) necessarily requires a period of at least  
3–6 months of treatment with anticoagulant drugs [either vitamin k antagonists (VKA) or, 
more recently, direct oral anticoagulants (DOACs)]. Anticoagulation therapy, however, 
is associated with a risk of bleeding that is influenced by several factors. Sex is one of 
these factors as some authors have hypothesized that women are at higher risk than men. 
Furthermore, some studies have recently found more vaginal bleeding in VTE women 
treated with a DOAC compared with those who received VKAs. 

Do women with venous thromboembolism 
bleed more than men during 
anticoagulation? Data from the real-life, 
prospective START-Register
Gualtiero Palareti , Cristina Legnani, Emilia Antonucci, Benilde Cosmi, Anna Falanga, 
Daniela Poli, Daniela Mastroiacovo, Vittorio Pengo, Walter Ageno and Sophie Testa 

Abstract
Background: Venous thromboembolism (VTE) is a frequent and serious disease that requires 
immediate and long-term anticoagulant treatment, which is inevitably associated with a risk 
of bleeding complications. Some studies, though not all, reported a higher risk of bleeding in 
female patients treated with either old anticoagulants [vitamin k antagonists (VKAs)] or recent 
anticoagulants [direct oral anticoagulants (DOACs)]. Furthermore, analyses of clinical trials 
reported an abnormal vaginal bleeding in women of reproductive age treated with DOACs. This 
study aimed at comparing the risk of bleeding in an inception cohort of VTE women and men 
included in a prospective observational registry.
Methods: Baseline characteristics and bleeding events occurring during anticoagulation in 
patients of both sexes, included in the START-Register after a first VTE, were analyzed.
Results: In all, 1298 women were compared with 1290 men. Women were older and more 
often had renal diseases; their index events were often provoked (often by hormonal 
contraception and pregnancy), and more frequently presented as isolated pulmonary 
embolism (PE). The rate of bleeding was similar in women (2.9% patient-years) and men (2.1% 
patient-years), though it was higher when uterine bleeds were included (3.5% patient-years, 
p = 0.0141). More bleeds occurred in VKA- than DOAC-treated patients (6.4% versus 2.6%, 
respectively; p = 0.0013). At multivariate analysis, age ⩾ 75 years was associated with higher 
prevalence of bleeds.
Conclusion: The occurrence of bleeding was not different between women and men during 
anticoagulation after VTE. Only after inclusion of vaginal/uterine bleeds, the rate of bleeding 
was higher in women. The incidence of bleeding was higher in women treated with VKAs.
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Methods: The present study aimed to compare the frequency of bleeds occurring in women 
and in men who were treated with DOACs or VKAs for a first VTE event and followed in real-
life conditions. Since the beginning of their anticoagulant treatment, the patients were 
included in a prospective, multicenter, observational registry (the START-Register), and 
bleeding events were recorded. 
Results:  A total of 1298 women were compared with 1290 men. Women were older and 
more often were affected by renal diseases; their VTE events were often associated with 
risk factors (especially hormonal contraception and pregnancy) and presented as isolated 
pulmonary embolism. The rate of all bleeding events (including major, non-major but 
clinically relevant, and minor bleeds) was higher in women (3.5% patient-years) than in 
men (2.1% patient-years, p = 0.0141); however, the difference was no longer statistically 
significant after exclusion of uterine bleeds (2.9% patient years). More bleeding occurred 
in women receiving VKA as anticoagulant drug compared with those treated with a DOAC 
(6.4% versus 2.6%, respectively; p = 0.0013). At multivariate analysis, age ⩾ 75 years was 
associated with higher prevalence of bleeds. 
Conclusion: In conclusion, we found that in real-life conditions, the rate of bleeding events 
occurring during anticoagulation after a VTE episode is not higher in women than in men. 
Only after inclusion of vaginal bleeds, the rate of bleeding was higher in women. More 
bleeds (including vaginal bleeding) occurred in women treated with VKA than DOACs.

Keywords: women, bleeding, anticoagulation, venous thromboembolism
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Introduction
Venous thromboembolism (VTE), which includes 
deep vein thrombosis (DVT) and pulmonary 
embolism (PE) is a frequent and serious disease, 
potentially life-threatening in the acute phase, 
with long-lasting sequelae and a permanent risk 
of recurrent events which, in turn, lead to all the 
above complications. All patients with a first VTE 
event need an immediate anticoagulant treatment 
that should last 3–6 months (initial and mainte-
nance period) to adequately treat the event; 
whereas only some of them, with high risk of 
recurrences and non-high risk of bleeding, deserve 
an extension of anticoagulant treatment finalized 
to lower the risk of recurrences. Although, with 
differences depending on the drugs and their dos-
age used, all anticoagulant treatments are associ-
ated with a risk of bleeding. Sex is one of the 
several factors which potentially may be involved 
in determining the risk of bleeding during antico-
agulant treatments. Female sex was found to be 
significantly associated with bleeding events in 
hospitalized patients treated with different types 
of anticoagulants.1 Conversely, female sex was 
not a significant factor for bleeding in outpatients 
treated with VKAs (vitamin k antagonists) in the 
historical ISCOAT cohort,2 as well as in a more 
recent cohort3 and other studies.4 Furthermore, 

female sex was not included among the risk fac-
tors (RFs) for bleeding in international guidelines 
regarding VKA use.5 Little information is availa-
ble about sex-related differences in the safety of 
direct oral anticoagulant (DOAC) use in VTE 
patients. The results of meta-analyses of the avail-
able studies, mainly interventional trials, were 
inconsistent for this point.6–8 Recent results of 
analysis of interventional studies,9,10 though not 
all,11 reported an abnormal vaginal bleeding in 
women of reproductive age treated with a DOAC. 
Unfortunately, data from observational studies 
specifically dedicated to these issues are scanty. 
Only recently, an observational study has been 
published reporting data on uterine bleeding after 
exposure to DOACs in women included in four 
databases in the United States. The study 
reported an increased risk of uterine bleeding in 
women treated with rivaroxaban or apixaban.12

The present study aimed at analyzing the risk 
of bleeding complications occurring in female 
or male patients affected by a VTE episode, 
who were included in the prospective, observa-
tional, multicenter START-Register and fol-
lowed during oral anticoagulant treatments. 
The baseline characteristics of women, type of 
management, and clinical results were 
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analyzed and compared with those recorded in 
men; furthermore, the results recorded in 
women treated with DOACs were compared 
with those treated with VKAs.

Materials and methods

The START-Register
The present article reports on patients included in 
the START-Register for a first VTE event. The 
START-Register (ClinicalTrials.gov identifier: 
NCT02219984) is an observational, prospective, 
multicenter, dynamic cohort study of adults 
(⩾18 years) starting anticoagulation therapy, what-
ever the indication for treatment and drug/dosage 
used.13 The START-Register was authorized by 
the Ethical Committee of the University Hospital 
‘S. Orsola-Malpighi’, Bologna, Italy, on October 
2011 (N = 142/2010/0/0ss"). The registry, one of 
the activities of the ‘Arianna Anticoagulazione’ 
Foundation (Bologna, Italy), is open to all physi-
cians prescribing anticoagulant or antithrombotic 
therapy who agree to the registry protocol. 
Participants should obtain approval from their 
local Institution Review Board and are required to 
enroll their patients, after receiving their informed 
consent, consecutively or randomly, with no exclu-
sion criteria other than obstacles for follow-up 
(short life-expectancy or geographical inaccessibil-
ity). The accuracy and completeness of the data 
collected anonymously in the central electronic 
database are checked by a trained and dedicated 
monitor figure who also solicits participating cent-
ers to contact, for the purpose of this study, patients 
lost to follow-up either by a telephone call or 
through their General Practitioner. The study was 
carried out and is reported according to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines for 
observational studies.14

Study population
The present study examined patients with a first 
episode of DVT of a lower limb or PE, who were 
included in the START-Register from January 
2011 to September 2020. The types of treatment 
and the events occurring during follow-up were 
then analyzed in female and male patients. Low 
molecular weight heparins (LMWHs), fonda-
parinux, and VKAs (warfarin was used in about 
99% of patients) were always available as antico-
agulant drugs for therapy during the observation 

period, whereas DOACs have only been allowed 
and reimbursed by the National and Regional 
Health Systems for initial, long-term, and 
extended anticoagulant treatment for patients 
with VTE since January 2014.

Data collection
Participants in the START-Register connect to 
the central electronic database via web using indi-
vidual passwords. Information is recorded in 
structured case report form (CRF) and involves 
baseline characteristics of included patients and 
their follow-up. Baseline characteristics of patients 
included in the study were (a) demographic, body 
weight, routine laboratory data, past medical his-
tory; (b) characteristics of index VTE event and 
presence of RFs; (c) anticoagulant agents used, 
dosages, or the intended therapeutic range [2.0–
3.0 INR (International Normalized Ratio) in all 
cases receiving VKAs], concomitant medica-
tions (especially antiplatelet drugs). Patients 
were considered ‘fragile’ when their age 
was  > 75 years or body weight  ⩽ 50 kg or creati-
nine clearance  < 50 ml/min15). Serum creatinine 
levels were measured by local hospital laborato-
ries, and creatinine clearance (CrCl) calculated by 
the Cockcroft–Gault formula.16 Renal failure 
(CrCl  < 60 ml/min) was defined according to 
National Kidney Foundation stratification.17

Information on index events
Information was collected about the nature and 
site of index VTE events, that were classified as 
(a) unprovoked, when not temporally associated 
with any potential triggering conditions or RFs; 
(b) associated with weak RF, such as minor, 
arthroscopic or laparoscopic general surgery, 
pregnancy or puerperium, contraceptive or 
replacement hormonal therapy, long trip, minor 
trauma, stay in hospital, reduced mobility (not 
complete immobilization); (c) provoked by tran-
sient major RF, when in association with one of 
the following conditions occurring within 
3 months of VTE diagnosis: major surgery with 
general or spinal anesthesia, lower limb fracture, 
casting or no weight bearing for ⩾ 3 days, bed-
bound for > 3 days due to acute illness, and so 
on; (d) provoked by permanent major RF, when 
associated with active cancer, paraplegia, chronic 
active inflammatory disease (e.g. intestinal 
inflammatory disease) or other chronic serious 
diseases, serious inherited thrombophilic 
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alterations, antiphospholipid syndrome, severe 
post-thrombotic syndrome, presence of cava fil-
ter. The site of events was classified as (a) cases 
with DVT [either proximal or isolated distal 
(IDDVT)], when thrombosis of deep veins was 
not associated with diagnosis of PE; or (b) cases 
with PE, when a PE event was associated with 
DVT, or was isolated.

Follow-up data
Follow-up was considered from inclusion of 
patients until December 2020, or until a perma-
nent cessation of anticoagulant treatment, the 
last follow-up available in patients who subse-
quently were lost to follow-up or declined to fur-
ther participate in the START-Register, or 
occurrence of major bleeding (MB), thrombotic 
complications, death, whichever came first. 
During follow-up, detailed clinical reports of any 
relevant clinical outcome occurring in enrolled 
patients were collected. MB was defined accord-
ing to International Society on Thrombosis and 
Haemostasis criteria.18 Clinically relevant non-
major bleeding (CRNMB) events were defined 
as any overt bleeding requiring a medical inter-
vention or treatment discontinuation, not meet-
ing any of the criteria for MB.19 Minor bleeds 
were defined as the bleeding events reported by 
the patients who did not have the characteristics 
of MB or CRNMB. To evaluate the intensity of 
menstrual bleeding, we invited the START-
Register participants to ask women about dura-
tion and intensity of menstruations during 
anticoagulation compared with the last men-
struation before anticoagulation was started.20

Statistical analysis
Continuous variables are expressed as median 
with interquartile range (IQR). Categorical vari-
ables are expressed as frequencies and percent-
ages. The number of bleeding events was 
expressed as percentage and incidence rate, cal-
culated as the number of events per 100 patient-
years of observation. Differences between groups 
were assessed using the χ2 test with Yates’ cor-
rection for categorical variables and the Mann–
Whitney U test for continuous variables. The 
data were analyzed with the use of Prism soft-
ware (Version 8.4.0, GraphPad Software 
Incorporated, San Diego, CA, USA), and Stata, 
version 14 statistical software package (Stata 
Corp., College Station, TX, USA) was used for 

data processing. Cox regression analysis was per-
formed by entering individual variables consid-
ered as RF for bleeding events: female sex, age 
(⩾75 versus <75 years), renal failure (<60 versus 
⩾60 ml/min), active cancer, hypertension, previ-
ous bleeding events, alcohol consumption, anti-
platelet drugs, hemoglobin level reduction (⩽10 
versus >10 g/dl), platelet count reduction 
(<100 × 103 versus ⩾100 × 103 µl). The SPSS 
software for Windows, version 22 (SPSS Inc., 
College Station, TX, USA) and Stata, version 14 
statistical software package (Stata Corp.) were 
used for data processing.

Results

Baseline characteristics of patients and 
treatments
The present study analyzed 2588 patients 
(Figure 1), comprising 1298 women and 1290 
men, who were enrolled in the START-Register 
by physicians active in 37 Italian clinical cent-
ers, when anticoagulation was started after a 
first VTE event. As shown in Table 1, women 
were significantly older than men (p < 0.0001), 
more women being ⩾75 years old than men 
(43.0% versus 26.9%, respectively, p < 0.0001). 
The renal function, measured by the CrCl, was 
in general worse in females than men; signifi-
cantly more women had CrCl levels <30 ml/
min (p = 0.0002) and 30–59 ml/min (<0.0001) 
than men. The type of index event was more 
commonly a proximal DVT in patients of both 
sexes; however, the occurrence of an isolated 
PE event was more frequent in women (26.5% 
versus 19.1%; p < 0.0001). Among women with 
isolated PE, 75 were aged ⩽50 years and the 
index event in half of them (n = 38) occurred in 
association with hormonal contraception (HC). 
The index event was unprovoked more fre-
quently in men (73.5% versus 60.7%; 
p < 0.0001). Among patients with provoked 
events, the association with weak RFs (mainly 
HC and pregnancy) was significantly more 
prevalent among women (p < 0.0001), who also 
presented some cases with concurrence of dif-
ferent factors (HC or pregnancy with other 
weak and transient factors). Hypertension was 
more frequent in women than in men (49.3% 
versus 44.0%; p = 0.0069). The proportion of 
fragile patients was significantly higher among 
women than men (27.9% versus 11.5%; 
p < 0.0001). No significant differences were 
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detected as regards others associated clinical 
characteristics.

In general, the anticoagulant drugs used were not 
different between sexes (Table 2). Among the 
DOACs, rivaroxaban was the more largely used 
because it was the first one allowed and reim-
bursed by the National and Regional Health 
Systems for VTE treatment. The low-dose 
DOACs were prescribed more frequently in 
women than in men (20.0% versus 9.1%; 
p < 0.0001). No differences were found regarding 
other associated treatments except for a more fre-
quent use of antiarrhythmic drugs in women 
(p = 0.0019).

Bleeding events during anticoagulant therapy
The occurrence of bleeding complications during 
treatment in women and men is shown in detail in 
Table 3. The incidence of all bleeds (major, 
CRNMB, and minor) was significantly higher in 
female patients (3.5% versus 2.1% patient-years, 

respectively; p = 0.0141); relative risk of women 
versus men = 1.7, confidence interval (CI), 1.1–
2.7; p = 0.01; however, the difference was no 
longer statistically significant after exclusion of 
the vaginal bleeds (2.9% patient-years). Three 
bleeding events were fatal in women and two in 
men (four for intracranial hemorrhage). More 
bleeding events (of all types) occurred in women 
treated with warfarin than with DOACs (6.4% 
versus 2.6%, respectively; p = 0.0013); relative 
risk: 2.44 (95% CI, 1.38–4.32; p = 0.0022). The 
bleeds were significantly more frequent in women 
of young (⩽50 years) and middle age (51–
74 years) classes than in men of the same age 
classes and occurred especially during the first 
3 months of treatment in both sexes. Eleven 
abnormal vaginal bleeds were reported during 
follow-up, 8 of whom in women treated with 
VKAs. With the exception of one, all vaginal 
bleeding occurred in women aged ⩽ 50 years: 
seven cases in women treated with warfarin  
(4.4% patient-years) (two of them classified as 
CRNMB) and three (2.4% patient-years, 

All patients included in the 
START2-Register for venous 

thrombotic event up to 
September 2020 = n. 4019

All patients included for a first 
venous thrombotic event = 

n. 3075

Patients excluded = n. 487
Thrombosis in different sites = n. 472

Site of event not declared = n. 15

Male patients 
n. 1290

follow-up =  1699 years

Female patients 
n. 1298

follow-up = 1638 years

Patients included = n. 2588

Figure 1. Patient flowchart.
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Table 1. Baseline characteristics of examined patients. 

All patients Females
n = 1298

Males
n = 1290

p

Age, median (IQR), years 72
(53–81)

65
(52–75)

<0.0001

Age classes, n (%)

 ⩽50 years 308 (23.7) 293 (22.7) 0.5469

 51–74 years 459 (33.3) 688 (50.4) <0.0001

 ⩾75 years 531 (43.0) 309 (26.9) <0.0001

BMI, median (IQR)
Missing

26.0 (22.9–29.0)
10

26.5 (24.2–29.3)
4

<0.0001

Creatinine clearance, n (%)

 <30 ml/min 48 (3.7) 18 (1.4) 0.0002

 30–59 ml/min 438 (33.8) 231 (17.9) <0.0001

 ⩾60 ml/min 809 (62.5) 1039 (80.7) <0.0001

 Missing 3 2  

Type of VTE event, n (%)

 DVT

  Proximal 455 (35.1) 544 (42.2) 0.0002

  Isolated distal 208 (16.0) 212 (16.4) 0.7825

 PE (± DVT)

  PE + DVT 291 (22.4) 288 (22.3) 0.9513

  Isolated PE 344 (26.5) 246 (19.1) <0.0001

Nature of VTE events, n (%)

 Unprovoked 780 (60.7) 947 (73.5) <0.0001

 Provoked by: n (%) 505 (39.3) 341 (26.5)  

  •  weak RFs (HC n = 126, pregnancy n = 21) 193 (15.0) 32 (2.5) <0.0001

  • transient major RFs 181 (14.1) 183 (14.2) 0.9420

  • permanent major RFs 103 (8.0) 126 (9.8) 0.1090

  • >factors (HC n = 20, pregnancy n = 8) 28 (2.2) 0 <0.0001

 Missing 13 2  

Diabetes, n (%) 128 (9.9) 126 (9.8) 0.9320

Hypertension, n (%) 640 (49.3) 568 (44.0) 0.0069

(Continued)
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Table 2. Treatments of patients during follow-up. 

All patients Females
n = 1298

Males
n = 1290

p

Anticoagulation treatments

 • LMWHs, [or Fondaparinux], at therapeutic dosages, n (%) 71 (5.5) 68 (5.3) 0.8220

  Duration, median (IQR), months 4.7 (2.4–14.2) 6.2 (2.7–13.4) 0.6298

 • Warfarin, n (%) 613 (47.2) 563 (43.6) 0.0659

  Duration, median (IQR), months 12.3 (5.9–27.1) 13.2 (6.5–27.6) 0.0989

 • DOACs, n (%) 614 (47.3) 659 (51.1) 0.0532

  Duration, median (IQR), months 8.8 (4.8–16.5) 9.8 (5.2–17.8) 0.2483

   Apixaban, n (l.d.: 2.5 mg BID) 165 (61) 132 (33)  

   Dabigatran, n (l.d.: 110 mg BID) 71 (17) 83 (7)  

   Edoxaban, n (l.d.: 30 mg OID) 60 (20) 54 (9)  

   Rivaroxaban, n (l.d.: 15 mg OID)a 309 (23) 384 (10)  

  Patients treated with l.d. DOAC, n (%) 121 (20.0%) 59 (9.1%) <0.0001

   Missing 9 6  

Associated treatments, n (%)

 • Antiplatelet drugs 94 (7.3) 81 (6.3) 0.3125

 • Antiarrhythmic drugs 53 (4.1) 26 (2.0) 0.0019

 • Lipid lowering drugs 206 (15.9) 204 (15.8) 0.9445

BID, twice a day; DOAC, direct oral anticoagulant; IQR, interquartile range; l.d., low dose; LMWH, low molecular weight heparin and fondaparinux; 
OID, once a day.
Statistically significant p values (< 0.05) are depicted in bold.
aAll patients who were treated with low-dose rivaroxaban received one 15 mg tablet per day.

All patients Females
n = 1298

Males
n = 1290

p

IHD, CVD, PAD, n (%) 194 (14.9) 219 (17.0) 0.1446

Heart failure, n (%) 42 (3.2) 38 (2.9) 0.6573

Chronic inflammatory disease, n (%) 80 (6.2) 63 (4.9) 0.1488

Known thrombophilia, n (%) 96 (7.4) 109 (8.4) 0.3457

Hemoglobin level (⩽10 g/dl)
Missing

84 (6.5)
9

22 (1.7)
12

<0.0001

Fragile, n (%)a 362 (27.9) 148 (11.5) <0.0001

BMI, body mass index; CVD, cerebrovascular disease; DVT, deep vein thrombosis; HC, hormonal contraception; IHD, 
ischemic heart disease; IQR, interquartile range; PAD, peripheral artery disease; PE, pulmonary embolism; RF, risk 
factors; VTE, venous thromboembolism.
Statistically significant p values (< 0.05) are depicted in bold.
aAge > 75 years or body weight ⩽ 50 kg or creatinine clearance  < 50 ml/min.

Table 1. (Continued)
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Table 3. Bleeding complications occurring during therapy. 

Females
n = 1298

Males
n = 1290

pa

Total follow-up, years 1638 1699  

Median FU (IQR), mo. 9.8
(5.1–20.4)

11.5
(5.7–21.8)

0.0710

All bleeds, n (%) [% pt-ys] 58 (4.5) [3.5] 35 (2.7) [2.1] 0.0141

All bleeds, vaginal excluded, n (%) [% pt-ys] 47 (3.6) [2.9] 35 (2.7) [2.1] 0.1384

 Major and CRNMB, n (%) [% pt-ys] 24 (1.8) [1.5] 20 (1.5) [1.2] 0.4524

 Minor bleeds, n (%) [% pt-ys] 23 (1.8) [1.4] 15 (1.2) [0.9] 0.1749

LMWH (F: ys. 62; M: ys. 58) 3 [4.8] 1 [1.7] 0.3443

Warfarin (F: ys. 928; M: ys. 917) 31 [3.3] 22 [2.4] 0.2457

DOACs (F: ys. 648; M: ys. 724) 13 [2.0] 12 [1.7] 0.6800

All vaginal bleeds, n (%) [% pt-ys] 11 (0.8) [0.7]  

 Age ⩽ 50 years (n = 308; ys. 293) 10 (3.2) [3.4]  

 LMWH (n = 14; ys. 6) 0  

 Warfarin (n = 147; ys. 160) 7b (4.8) [4.4]  

 DOACs (n = 147; ys. 127) 3 (2.0) [2.4] 0.3617c

All bleeds in women anticoagulated with warfarin 
versus DOAC (%)

6.4% versus 2.6% 0.0013d

All bleeds in women treated with DOACs (%)

 With standard dose (n = 493) 13 (2.6)  

 With low dose (n = 121)e 3 (2.5)  

Site of bleeds, n of M + CRNMB (minor)

 ICH 9 [2 deaths] 5 [2 deaths]  

 GIH 6 [1 death] (4) 7 (3)  

 Hb reduction > 2 g/dL 5 (0) 3 (0)  

 Hematuria 0 (4) 3 (4)  

 Other 4 (15) 2 (8)  

 Vaginal 2 (9) –  

Distribution of all bleeds according to age, n (%)

 ⩽50 years 13 (4.2) 3 (1.0) 0.0145

 51–74 years 20 (4.6) 14 (2.1) 0.0202

 ⩾75 years 25 (4.5) 18 (5.2) 0.6311

(Continued)
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Table 4. Risk factors for bleeding complications (with exclusion of vaginal bleeding): univariate and 
multivariate analysis. 

Risk factors Univariate Multivariate

OR (95% CI) p OR (95% CI) p

Female sex 1.3 (0.8–2.1) 0.2 1.2 (0.7–7.9) 0.4

Age (⩾75 versus <75 years) 1.9 (1.3–2.9) 0.001 1.5 (1.1–2.3) 0.04

Renal failure (<60 versus ⩾60 ml/min) 2.0 (1.3–3.1) 0.001 1.1 (0.7–2.0) 0.6

Active cancer 1.9 (1.1–3.6) 0.04 1.7 (0.9–3.4) 0.08

Hypertension 2.1 (1.3–3.4) 0.001 1.5 (0.9–2.4) 0.1

Previous bleeding events 1.9 (0.7–5.4) 0.2 1.3 (0.4–3.8) 0.6

Alcohol consumption 1.7 (0.9–3.3) 0.1 1.9 (0.9–3.8) 0.07

Antiplatelet drugs 2.4 (1.3–4.6) 0.005 1.7 (0.9–3.3) 0.09

Hemoglobin level reduction
(<10 versus ⩾10 g/dl)

2.1 (1.0–4.9) 0.06 2.0 (0.9–4.6) 0.1

Platelet count reductiona

(<100 × 103 versus ⩾100 × 103 μl)
– – –

CI, confidence interval; OR, odds ratio.
Statistically significant p values (< 0.05) are depicted in bold.
aNo one patient had platelet count < 100 × 103 μl.

Females
n = 1298

Males
n = 1290

pa

Temporal distribution of all bleeds during AC, n (%)  

 ⩽90 d. 17 (10.1) 11 (8.1) 0.5497

 91–180 d. 10 (4.3) 4 (1.8) 0.1271

 >180 d. 31 (3.4) 20 (2.1) 0.0878

Deaths during follow-up, n (%) 90 (6.9) 82 (6.3)  

 Cancer, IHD, bleeding, other, n 25, 11, 3, 51 28, 11, 2, 41  

Lost to follow-up, n (%) 18 (1.4) 13 (1.0)  

AC, anticoagulation; CRNMB, clinically relevant non-major bleeding; DOAC, direct oral anticoagulant; F, females; 
FU, follow-up; GIH, gastro-intestinal hemorrhage; ICH, intracranial hemorrhage; IHD, ischemic heart disease; IQR, 
interquartile range; LMWH, low molecular weight heparin and also includes fondaparinux; M, males; pt-ys, patient-years; 
ys, years.
Statistically significant p values (< 0.05) are depicted in bold.
aCalculated on duration of FU if no differently declared.
bTwo vaginal bleeds were classified as CRNMB.
cComparison between vaginal bleeds occurring in warfarin- or DOAC-treated women.
dCalculated on the number of patients.
eNo vaginal bleeds.

Table 3. (Continued)
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difference, n.s.) in DOAC-treated women, all 
receiving standard dose rivaroxaban. At multi-
variate analysis (Table 4) only older age (⩾75 
versus <75 years) resulted independently associ-
ated with bleeding complications (p = 0.04).

Discussion
The main purposes of the present study were to 
assess the risk of bleeding in women compared 
with men during treatment with oral anticoagu-
lants for a VTE event in a setting of real-life con-
ditions, and whether the risk of bleeding in 
women could be different depending on the type 
of anticoagulant drug used (VKAs or DOACs). 
The study analyzed the information collected in 
the prospective, observational, multicenter 
START-Register, in which all decisions about 
treatment of patients were left to the discretion of 
the treating physicians. Important results of the 
present study were (a) the incidence of all bleed-
ing events (major, CRNMB, minor) was signifi-
cantly higher in female than male patients but 
only if the vaginal bleeds were included in the 
evaluation; (b) the incidence of bleeding was sig-
nificantly higher in females treated with VKAs 
than DOACs; (c) only 11 episodes (9 classified as 
minor bleeds) of vaginal bleeding were reported, 
8 in warfarin (2 CRNMB) and 3 in DOAC-
treated women (difference, n.s.); (d) finally, 
bleeds (of all types) were more frequent in young 
females than males and especially occurred dur-
ing the first 3 months of treatment.

The study examined a relevant and similar num-
ber of both sex patients. Some differences, statis-
tically and clinically significant, were detected 
between female and male patients. Women were 
older, more often had signs of renal impairment 
(about 37% of them had a CrCl < 60 ml/min, 
versus 19% in males), and more frequently were 
in a frailty condition. All the above characteristics 
may explain the physicians’ preference for low-
dose treatments in women receiving a DOAC 
(about 20% of them, more than double than in 
men).

The occurrence of bleeding complications during 
treatment was the major target of the study. 
Altogether, we found that the incidence of bleed-
ing was in general low either in women or men 
(2.9% and 2.1% patient-years, respectively, n.s.); 
the incidence became significantly higher in 
women (3.5% patient-years, p = 0.0141) only 

when the vaginal bleeds were included in the cal-
culation. The incidence MB and CRNMB (two 
of the latter were abnormal vaginal bleeding) was 
rather low and similar between women and men 
(1.5% versus 1.2% patient-years, respectively, 
n.s.). After exclusion of uterine bleeding, only 
older age was found a significant RF for bleeding 
at multivariate analysis. Our findings are in con-
trast with the results of some meta-analytical 
studies which mainly investigated the interven-
tional trials comparing use of DOACs or warfarin 
in VTE patients. In comparison with our results, 
these studies found substantially higher rates of 
MB + CRNMB in patients treated with warfarin 
or DOACs, and rates of bleeding significantly 
higher in females than in males. Alotaibi et al.,6 in 
their ‘sex-based meta-analysis’, found rates of 
MB + CRNMB significantly higher in women 
(11.1%) than in men (8.5%, p = 0.0006) treated 
with DOACs. Dentali et al.,8 in a meta-analysis of 
the interventional studies, found MB + CRNMB 
rates of 8.6% in women and 5.5% in men treated 
with DOACs (p < 0.0001). Very similar results 
were reported by Loffredo et al.7 We are not 
aware of other observational, real-life studies 
which reported data on this issue and therefore 
cannot make any comparison with our results. It 
is not easy to explain such differences in bleeding 
results between the interventional studies and the 
present observational study. Most clinical centers 
participating in the START-Register were antico-
agulation clinics involved in the FCSA (the Italian 
Federation of Anticoagulation Clinics), particu-
larly experienced in management of anticoagu-
lated patients; they routinely follow the patients 
with periodical visits, give them the necessary 
education to the anticoagulant treatment and 
instruction to improve its outcomes. Another 
potential explanation is that a non-negligible por-
tion of our patients (especially women) were 
receiving low-dose DOACs, expected to carry a 
lower risk of bleeding.

Uterine bleeding during anticoagulation for 
VTE is not uncommon. Recent results from the 
RIETE Registry reported a 0.1% of MB and 
0.37% of CRNMB.21 Furthermore, studies 
deriving either from interventional trials or out-
patient cohorts have pointed out an increased 
risk of abnormal vaginal bleeding in VTE women 
of reproductive age treated with DOACs, espe-
cially factor Xa inhibitors. An increased risk of 
vaginal bleeds was found in women treated with 
rivaroxaban,22–24 edoxaban,10 or apixaban.9 
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Conversely, a reduced risk of abnormal uterine 
bleeding was found in women receiving dabi-
gatran (a factor IIa inhibitor) compared with 
warfarin.11 A recent study,20 which investigated 
the menstrual bleeding in women included in 
the EINSTEIN-CHOICE trial, did not find sta-
tistically significant differences between those 
treated with 20 or 10 mg of rivaroxaban or with 
100 mg aspirin daily; however, compared with 
those receiving 10-mg rivaroxaban or aspirin, 
the women treated with 20-mg rivaroxaban more 
frequently had an increased menstrual flow 
duration and intensity. In our study, although 
more than half of the patients treated with 
DOACs received rivaroxaban, we could not 
evaluate the effects of 10-mg rivaroxaban as the 
few treated with low dose of the drug received 
15-mg once a day (OID). Furthermore, in our 
study, the use of antiplatelet drugs (mostly aspi-
rin 100 mg per day) was similar in women and in 
men and only at univariate but not at multivari-
ate analysis resulted as a significant factor for 
bleeding. Altogether, our results seem not to 
confirm a higher risk of uterine bleeding with 
DOAC use. Only 11 vaginal bleeds were reported 
in all the investigated women (0.8%), 10 of 
which were in females of reproductive age. 
Although the difference was not statistically sig-
nificant, seven events (4.8%, 2 were CRNMB) 
occurred in subjects treated with warfarin and 
only three (2.0%) in those receiving rivaroxa-
ban. We conclude that the risk of uterine bleed-
ing during DOACs treatment in VTE patients is 
very low, and similar – if not inferior – to that of 
warfarin use.

A relevant finding of this study was that more 
females than men had an impairment of the renal 
function. We mainly attribute this finding to the 
older age of included women who were signifi-
cantly older than men. In fact, not only the 
median age was significantly higher in women 
(72 years) than in men (65 years) but also females 
were more prevalent than men in the upper age 
class (⩾75 years: 43% versus 26.9%, respectively). 
Although the difference in age may well explain 
the more women with renal problems, we cannot 
exclude, in principle, that the participating clini-
cal centers have done a selection of female patients 
with an impaired renal function to be included in 
the registry. It should be noticed, however, that 
despite the higher presence of renal diseases, usu-
ally reported as factor associated with a higher 

risk of bleeding during anticoagulation treatment, 
the rate of MB and CRNMB bleeding was not 
higher in women than in men.

An interesting result of the present study is the sig-
nificantly higher prevalence of isolated PE as index 
event in women than in men; furthermore, half of 
women aged ⩽50 years with an isolated PE had the 
event in association with HC. These findings agree 
with our previous results in different cohorts of 
patients. In the DULCIS cohort,25 26.8% of the 
patients had isolated PE as the index event; this was 
more prevalent in females (34.1%) than in males 
(21.1%; p < 0.0001) and was especially prevalent in 
young females (aged ⩽ 50 years) with an index 
event occurring during HC. Similar results were 
recorded in a subsequent different cohort of 
patients.26 Altogether, these results suggest that the 
VTE presentation as isolated PE is someway differ-
ent than that as DVT/PE, with probably different 
pathogenic mechanisms which more frequently 
affect young women. Further studies are necessary 
to assess the underlying pathogenic mechanisms of 
this phenomenon, and in particular, the potential 
role of HC or other factors.

This study has limitations and strengths. It is an 
observational study, and the treatments used 
were left to the decision of attending physicians, 
without any indication by the study protocol. 
Another potential limitation is that the observa-
tion period of investigated patients was in average 
limited (median follow-up of less than 1 year). 
Finally, during the study observation period, 
either VKAs or DOACs were used for long-term 
VTE treatment; however, use of DOACs for this 
indication was still only a recent occurrence in 
Italy at that time. It is likely that some therapeutic 
decisions would be different today, with a larger 
use of low-dose regimens in DOAC-treated 
patients. Strength of the study is the multicentric 
design with a prospective collection of the patient 
data, together with accuracy and completeness of 
follow-up for all patients enrolled.

In conclusion, this study examined a similar num-
ber of female and male VTE patients included in 
a clinical registry since initiation of anticoagula-
tion treatment (similarly performed with warfarin 
or DOACs) and prospectively followed-up during 
treatment. Women were in average older than 
men, with more frequent renal diseases, and with 
an index event that was more often associated 
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with weak RFs (mainly HC and pregnancy). The 
occurrence of MB or CRNMB during treatment 
was higher in women than in men only after inclu-
sion of vaginal bleeds. The incidence of all bleeds 
was higher in women treated with warfarin and 
more vaginal bleeds (difference not statistically 
significant) occurred during warfarin than DOAC 
treatment.
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