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Abstract: In patients with venous thromboembolism (VTE), the

outcome during the course of anticoagulant therapymay differ according to

the patient’s sex.We used the RIETE (Registro Informatizado Enfermedad

TromboEmb�olica) database to compare the rate of VTE recurrences, major

bleeding, andmortality due to these events according to sex.

As of August 2013, 47,499 patients were enrolled in RIETE, of whom

24,280 (51%) were women. Women were older, more likely presented

with pulmonary embolism (PE), and were more likely to have recent

immobilization but less likely to have cancer than men. During the course

of anticoagulation (mean duration: 253d), 659 patients developed recur-

rent deep vein thrombosis (DVT), 576 recurrent PE, 1368 bled, and 4506

died. Compared with men, women had a lower rate of DVT recurrences

(hazard ratio [HR]: 0.78; 95% confidence interval [CI]: 0.67–0.91), a

similar rate of PE recurrences (HR: 0.98; 95% CI: 0.83–1.15), a higher rate

of major bleeding (HR: 1.21; 95% CI: 1.09–1.35), and higher mortality

due to PE (HR: 1.24; 95% CI: 1.04–1.47). On multivariable analysis, any

influence of sex on the risk for recurrent DVT (HR: 0.88; 95% CI: 0.75–

1.03), major bleeding (HR: 1.10; 95% CI: 0.98–1.24), or fatal PE (HR:

1.01; 95% CI: 0.84–1.22) was no longer statistically significant.

In conclusion, women had fewer DVT recurrences and more bleeds

than men during the course of anticoagulation. These differences were

not due to sex, but very likely to other patient characteristics more

common in female patients and differences in treatment choice.

(Medicine 2014;93: 309–317)

Abbreviations: CI = confidence intervals, DVT = deep vein

thrombosis, HR = hazard ratio, LMWH = low-molecular-weight

heparin, PE = pulmonary embolism, VKA = vitamin K antago-

nists, VTE = venous thromboembolism.

INTRODUCTION

Venous thromboembolism (VTE) is a commonly diagnosed
condition with significant morbidity and mortality. Cur-

rent guidelines of anticoagulant therapy recommend patients
with VTE to be initially treated with low-molecular-weight
heparin (LMWH), fondaparinux or unfractionated heparin,
followed by long-term anticoagulation, which is usually
accomplished with vitamin K antagonists (VKA).13 The need
for long-term therapy of VTE and the preferred intensity of
anticoagulation have been established by a number of
randomized clinical trials,2,3,11,14,17,18,23,25,28 but the ideal
duration of therapy is not well defined. Most clinical trials
were underpowered to assess fatal VTE or fatal bleeding
events, and recommendations are mainly based on the rates
of recurrent VTE, major bleeding and all-cause mortality.

After discontinuing anticoagulation, a number of stud-
ies reported a lower rate of VTE recurrences in women than
in men.4,5,16,19,31,33 However, there is scarce evidence on
the existence of sex differences during anticoagulation,
probably because the rate of recurrences during therapy is
rather low. Kuijer et al found women with VTE to be at
increased risk for major bleeding during the course of
therapy,15 and recent clinical trials comparing the efficacy
and safety of the new anticoagulants with standard anti-
coagulation also revealed an increased rate of major
bleeding events in women.1,6,7,9 The lower rate of recur-
rences and the higher rate of bleeding in women might lead
to suggest that a less aggressive (or a shorter duration of)
anticoagulant strategy would reduce bleeding more than it
would increase recurrent VTE.

The RIETE (Registro Informatizado de Enfermedad
TromboEmb�olica) Registry is an ongoing, multicenter, interna-
tional (Spain, Italy, France, Israel, Portugal, Germany,
Switzerland, Czech Republic, Macedonia, United States,
Canada, Brazil, and Ecuador), observational registry of conse-
cutive patients with symptomatic, objectively confirmed, acute
VTE. It started in Spain in 2001, and 6 years later the database
was translated into English, with the aim to expand the
Registry to other countries, ultimately allowing physicians
worldwide to use the database to select the most appropriate
therapy for their patients. Data from this registry have been
used to evaluate outcomes after acute VTE, such as the
frequency of recurrent VTE, major bleeding and mortality, and
risk factors for these outcomes.21,22,26,27,32 The aim of the
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France; Department of Internal Medicine (PDM), Ospedale Buonconsi-
glio Fatebenefratelli, Naples, Italy; Division of Angiology and Haemo-
stasis (HB), University Hospital of Geneva, Geneva, Switzerland;
Department of Internal Medicine (JG), ALTHAIA, Xarxa Assistencial de
Manresa, Spain; Department of Internal Medicine (JV), Hospital Clinic,
Barcelona, Spain; and Department of Internal Medicine (MM), Hospital
Universitari Germans Trias i Pujol, Badalona, Spain.
Correspondence: Professor Manuel Monreal, MD, PhD, Servicio de

Medicina Interna, Hospital Universitari Germans Trias i Pujol, 08916
Badalona (Barcelona), Spain (e-mail: mmonreal.germanstrias@
gencat.cat).

*A full list of RIETE investigators is given in the appendix.
Financial support and conflicts of interest: Sanofi Spain supported the

Registry with an unrestricted educational grant, and Bayer Pharma
AG supported the part of RIETE Registry outside Spain, which
accounts for 19.1% of the total patients included in the RIETE
Registry.

Copyright © 2014 by Lippincott Williams & Wilkins.
ISSN: 0025-7974
DOI: 10.1097/MD.0000000000000114

Medicine • Volume 93, Number 17, October 2014 www.md-journal.com | 309



current study was to compare the rate of VTE recurrences,
major bleeding events, and their impact on mortality during
the course of anticoagulation according to sex.

PATIENTS AND METHODS
Consecutive patients with symptomatic, acute deep

vein thrombosis (DVT) or pulmonary embolism (PE),
confirmed by objective tests (contrast venography or
ultrasonography for suspected DVT; pulmonary angiogra-
phy, lung scintigraphy, or helical computed tomography
scan for suspected PE), were enrolled in RIETE. Patients
were excluded if they were currently participating in a
therapeutic clinical trial with a blinded therapy. All patients
(or their relatives) provided written or oral consent to their
participation in the registry, in accordance with local Ethics
Committee requirements. This analysis was approved by the
Ethics Committee of the Hospital Universitari Germans
Trias i Pujol (Badalona, Spain) and by the Institutional
Review Board (IRB) of NorthShore University Health-
System (Evanston, IL).

In the RIETE registry, participating physicians en-
sured that eligible patients were consecutively enrolled.

Data were recorded using a computer-based case report
form at each participating hospital and submitted to a
centralized coordinating center through a secure website.
The study coordinating center assigned patients a unique
identification number to maintain patient confidentiality
and was responsible for all data management. Data quality
was regularly monitored electronically, including checks
to detect inconsistencies or errors, which were resolved by
the local coordinators. Data quality was also monitored by
periodic visits to participating hospitals by contract
research organizations that compared medical records with
the submitted data.

Study Design and Definitions
The major outcome was the development of VTE

recurrences, major bleeding events or death during the course
of anticoagulation. Secondary outcomes were the rate of fatal
PE and fatal bleeding. Major bleeding was defined as an overt
bleed that required a transfusion of 2 or more units of blood,
was retroperitoneal, spinal or intracranial, or was fatal. Fatal
PE, in the absence of autopsy, was defined as any death
occurring within 10 days after PE diagnosis, in the absence of

TABLE 1. Clinical Characteristics and Diagnostic Tests in 47,499 Patients Presenting With Acute VTE, According to Sex and
Initial VTE Presentation

Women, PE Men, PE Women, DVT Men, DVT

Patients, N 12,838 10,979 11,442 12,240
Clinical characteristics
Age (yr� SD) 69� 17‡ 66� 16 65� 19‡ 62� 17
Body weight (kg� SD) 71� 15‡ 79� 15 70� 14‡ 79� 14

Underlying condition
Chronic lung disease 1318 (10%)‡ 2052 (19%) 607 (5.3%)‡ 1361 (11%)
Chronic heart failure 1366 (11%)‡ 839 (7.6%) 613 (5.4%)‡ 442 (3.6%)
Creatinine levels <1.2mg/dL 2110 (16%)‡ 2211 (20%) 1343 (12%)‡ 1771 (14%)
Recent major bleeding 288 (2.2%) 250 (2.3%) 250 (2.2%) 241 (2.0%)

Risk factor for VTE
Surgery 1552 (12%) 1354 (12%) 1304 (11%)‡ 1226 (10%)
Immobility ³4 d 3167 (25%)‡ 2173 (20%) 3047 (27%)‡ 2480 (20%)
Cancer 2424 (19%)‡ 2843 (26%) 2420 (21%)‡ 2839 (23%)
Hormonal therapy 1047 (8.3%)‡ 60 (0.6%) 1118 (10%)‡ 55 (0.5%)
Pregnancy or puerperium 216 (1.7%)‡ — 398 (3.5%)‡ —
Prolonged travel 238 (1.9%)‡ 317 (3.0%) 191 (1.7%)‡ 363 (3.1%)
Unprovoked 5517 (43%)‡ 5286 (48%) 4286 (37%)‡ 6251 (51%)
Prior VTE 1816 (14%)‡ 1749 (16%) 1798 (16%)† 2108 (17%)

Signs or symptoms
SBP levels <100mm Hg 1105 (8.6%)‡ 817 (7.4%) — —
Proximal DVT — — 8669 (76%) 9171 (75%)

Blood gases
PO2 levels (mm Hg) 65� 21‡ 66� 18 — —
Sat O2 levels (%) 90� 7‡ 91� 6 — —

Electrocardiography
Atrial fibrillation 1160 (9.0%)‡ 733 (6.7%) 222 (1.9%) 202 (1.7%)

Echocardiography (N¼ 9354) — —
Right ventricle hypokinesis 1197 (26%) 950 (25%) — —
TAPSE <16mm (N¼ 2037) 283 (27%)‡ 205 (21%) — —
PAP levels ³45mm Hg (N¼ 5509) 1591 (52%)‡ 1044 (44%) — —

Abbreviations: PAP¼ pulmonary artery pressure, SBP¼ systolic blood pressure, SD¼ standard deviation, TAPSE¼ tricuspid annular plane
systolic excursion.
Differences between women and men: *p < 0.05; †p < 0.01; ‡p < 0.001.
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any alternative cause of death. Fatal bleeding was defined as
any death occurring within 10 days of a major bleeding
episode, in the absence of an alternative cause of death.

Study Variables
The following parameters were recorded: patient’s

baseline characteristics, risk factors for VTE, clinical status
including any coexisting or underlying conditions, diagnostic
tests, the type and dose of treatment received upon VTE
diagnosis and the outcome during at least the first 3 months.
Immobilized patients were defined in this analysis as
nonsurgical patients who had been immobilized (total bed
rest with bathroom privileges) for ³4 days in the 2-month
period prior to VTE diagnosis. Surgical patients were defined
as those who had undergone an operation in the 2 months
prior to VTE diagnosis. Active cancer was defined as newly
diagnosed cancer, metastatic cancer, or cancer that was being
treated (with surgery, chemotherapy, radiotherapy, support
therapy, or combined treatments). Patients with recent
surgery, recent immobilization ³4 days, estrogen use,
pregnancy, puerperium or recent travel >6 hours were
considered to have transient risk factors for VTE. Those with
no cancer nor transient risk factors were considered to have
unprovoked VTE.

Treatment and Follow-Up
Patients were managed according to the clinical practice

of each participating hospital (there was no standardization

of treatment). The type, dose and duration of anticoagulant
therapy, as was the insertion of an inferior vena cava filter,
were recorded. After discharge, all patients were followed-up
for in the outpatient clinic. During each visit, any signs or
symptoms suggesting VTE recurrences or bleeding complica-
tions were noted. Each episode of clinically suspected
recurrent DVT or PE was investigated by repeat ultrasonog-
raphy, venography, lung scanning, helical-CT scan or pulmo-
nary angiography as appropriate. Most outcomes were
classified as reported by the clinical centers. However, if
staff at the coordinating center were uncertain how to
classify a reported outcome, that event was reviewed by a
central adjudicating committee (less than 10% of events).
Patients who had recurrent VTE or major bleeding events
within 3 months of enrolment remained under surveillance
until 3 months of follow-up was completed.

Statistical Analysis
ANOVA analysis and nonparametric tests were used to

compare means and medians of continuous variables. Categori-
cal variables were compared using the chi-square test (2-sided)
and Fisher exact test (2-sided). The significance of a number
of variables on the risk for VTE recurrences, major bleeding or
death was tested by a chi-square test for categorical variables.
Candidate variables were selected from clinical variables based
on published literature and on expert opinion. In order to
measure predictors of outcome and the influence of sex, a
multivariate analysis was carried out using a Cox proportional
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Patients, N 24,280 3,013 1,748 2,028 3,939 7,126 6,426
Unprovoked 9,803 (40%) 487 (16%) 619 (35%) 734 (36%) 1,700 (43%) 3,355 (47%) 2,908 (45%)
Cancer 4,844 (20%) 170 (5.6%) 383 (22%) 656 (32%) 1,143 (29%) 1,472 (21%) 1,020 (16%)
Transient , 9,633 (40%) 2,356 (78%) 746 (43%) 638 (32%) 1,096 (28%) 2,299 (32%) 2,498 (39%)

Surgery 2,179 395 (13%) 198 (11%) 229 (11%) 394 (10%) 622 (9%) 341 (5.31%)
Immobility 5,299 428 (14%) 247 (14%) 312 (15%) 604 (15%) 1,595 (22%) 2,113 (33%)
Estrogen use 1,969 1,473 (49%) 319 (19%) 85 (4.2%) 44 (1.1%) 24 (0.3%) 24 (0.4%)
Pregnancy 607 563 (19%) 35 (2.0%) 9 (0.4%) - - -
Recent travel 376 97 (3.3%) 53 (3.1%) 40 (2.0%) 80 (2.1%) 74 (1.1%) 32 (0.5%)

FIGURE 1. Prevalence of VTE in women for different age groups (horizontal axis is age in years).
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hazard regression analysis, and the corresponding Kaplan
Meier survival curves were constructed. Variables entering in
the multivariate analyses were: age, sex, body weight, chronic
lung disease, chronic heart failure, abnormal creatinine levels,

recent major bleeding, risk factors fro VTE, prior VTE, and
initial therapy with LMWH (vs. UFH). Incidence rates of
recurrent VTE, major bleeding and death were calculated as
cumulative incidence (events/100 patient-years). Cutoffs for
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Cancer 5,682 (24%) 161 (6.3%) 343 (14%) 880 (25%) 1,568 (30%) 1,853 (29%) 877 (27%)
Transient , 6,000 (26%) 945 (37%) 796 (33%) 886 (25%) 1,120 (22%) 1,416 (22%) 837 (26%)

Surgery 1,753 293 (11%) 257 (11%) 292 (8.4%) 347 (6.7%) 410 (6.5%) 154 (4.7%)
Immobility 3,665 531 (21%) 431 (18%) 457 (13%) 648 (12%) 939 (15%) 659 (20%)
Recent travel 616 134 (5.4%) 116 (5.0%) 147 (4.3%) 128 (2.5%) 67 (1.1%) 24 (0.8%)
Estrogen use 27 9 (0.4%) 2 (0.1%) 1 (0.03%) 4 (0.1%) 7 (0.1%) 4 (0.1%)

FIGURE 2. Prevalence of VTE in men for different age groups (horizontal axis is age in years).

TABLE 2. Therapeutic Strategies, According to Sex and Initial VTE Presentation

Women, PE Men, PE Women, DVT Men, DVT

Patients, N 12,838 10,979 11,442 12,240
Duration of anticoagulation
Mean d (� SD) 273� 317 279� 335 226� 264 243� 285
Median d (IQR) 188 (106–328) 188 (106–335) 165 (99–241) 175 (102–259)

Initial therapy
LMWH 10,896 (85%) 9359 (85%) 10,762 (94%) 11,550 (94%)
Mean LMWH doses (IU/kg per d) 184� 39‡ 181� 37 177� 43‡ 173� 41
Unfractionated heparin 1536 (12%) 1257 (11%) 354 (3.1%) 330 (2.7%)
Thrombolytics 111 (0.9%) 117 (1.1%) 12 (0.1%) 16 (0.1%)
Inferior vena cava filter 360 (2.8%) 341 (3.1%) 234 (2.0%) 235 (1.9%)

Long-term therapy
Vitamin K antagonists 9307 (72%) 8058 (73%) 7253 (63%)‡ 8449 (69%)
% of time INR levels <2.0 28% 27% 31%‡ 26%
% of time INR levels 2.0–3.0 49%‡ 52% 49%‡ 53%
% of time INR levels >3.0 22%‡ 20% 19%* 21%
LMWH 2833 (22%) 2321 (21%) 3741 (33%)‡ 3328 (27%)
Mean LMWH doses (IU/kg per d) 150� 52 149� 44 150� 49‡ 140� 47

Abbreviations: IQR¼ interquartile range.
Differences between women and men: *p < 0.05; †p < 0.01; ‡p < 0.001.
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age and body weight were chosen arbitrarily. We compared the
cumulative incidence of these events according to sex using
the Kaplan-Meier technique. A SPSS software (version 15,
SPSS Inc., Chicago, Illinois) was used for the statistical
management of the data, and a 2-sided p <0.05 was considered
to be statistically significant.

RESULTS
As of August 2013, 47,499 patients were enrolled in

RIETE, of whom 24,280 (51%) were women. Compared
with men, women were older, more likely presented with PE
(53% vs. 47%), were more likely to have chronic heart
failure and less likely to have chronic lung disease or renal
insufficiency (Table 1). Moreover, women were more likely
to have recent immobilization and less likely to have cancer,
unprovoked VTE or prior VTE. Most (78%) women aged
<40 years and 1 in every 3 (39%) women aged >80 years
had transient risk factors for VTE. This was mostly due to
the use of hormonal therapy (n¼ 1491) or pregnancy
(n¼ 566) under the age of 40, and to the presence of
immobility (n¼ 2382) in those aged >80 years (Figure 1).
On the other hand, 1 in every 2 men (50%) had unprovoked
VTE, irrespective of age (Figure 2). Among patients initially

presenting with PE, women were more likely to have systolic
blood pressure levels <100mm Hg, hypoxemia, atrial
fibrillation or echocardiographic abnormalities suggesting
right heart overload than men (see Table 1).

There were no sex differences in the proportion of
patients initially treated with LMWH or unfractionated
heparin, but women with DVT were more likely to receive
long-term therapy also with LMWH (instead of VKA)
(Table 2). Interestingly, women received slightly higher
LMWH doses per body weight (for initial- and for long-term
therapy), and among those receiving VKA there were slight
sex differences in terms of proportion of time with INR
levels <2.0, 2.0 to 3.0, or >3.0.

During the course of anticoagulation (mean duration:
253 days; median: 176 days), 659 patients developed
recurrent DVT, 576 had recurrent PE (97 were fatal), 1368
major bleeding (236 were fatal) and 4506 died (Table 3).
Compared with men, women had a lower rate of DVT
recurrences (hazard ratio [HR]: 0.78; 95% confidence
interval [CI]: 0.67–0.91), a similar rate of PE recurrences
(HR: 0.98; 95% CI: 0.83–1.15) and a higher rate of major
bleeding events (HR: 1.21; 95% CI: 1.09–1.35). The lower
rate of DVT recurrences and the higher rate of major
bleeding in women started early in the course of therapy

TABLE 3. Clinical Outcome During the Course of Anticoagulation, According to Sex

Women Men

N Events per 100 Patient-Years N Events per 100 Patient-Years HR (95% CI)

Patients, N 24,280 23,219
Mean duration in mo (� SD) 8.4� 9.8 8.8� 10.4
Median duration (mo, IQR) 6.1 (3.5–9.4) 6.2 (3.6–9.8)
Events
Recurrent DVT 290 1.74 (1.55–1.95) 369 2.24 (2.02–2.47) 0.78 (0.67–0.91)
Recurrent PE 286 1.71 (1.52–1.92) 290 1.75 (1.56–1.96) 0.98 (0.83–1.15)
Major bleeding 751 4.52 (4.20–4.85) 615 3.72 (3.43–4.02) 1.21 (1.09–1.35)
Sites of major bleeding
Gastrointestinal 250 1.49 (1.32–1.69) 249 1.50 (1.32–1.69) 1.00 (0.84–1.19)
Hematoma 188 1.12 (0.97–1.29) 77 0.46 (0.37–0.57) 2.43 (1.87–3.18)
Intracranial 133 0.79 (0.67–0.93) 112 0.67 (0.56–0.81) 1.18 (0.92–1.52)
Retroperitoneal 53 0.32 (0.24–0.41) 47 0.28 (0.21–0.37) 1.12 (0.75–1.66)
Urinary 27 0.16 (0.11–0.23) 73 0.44 (0.35–0.55) 0.37 (0.23–0.57)
Menorrhagia 38 0.23 (0.16–0.31) 0 — —
Hemoptysis 6 0.04 (0.01–0.07) 14 0.08 (0.05–0.14) 0.42 (0.15–1.09)
Hemopericardias 6 0.04 (0.01–0.07) 7 0.04 (0.02–0.08) 0.85 (0.27–2.62)
Other 50 0.30 (0.23–0.39) 36 0.22 (0.15–0.30) 1.38 (0.90–2.13)

Overall death 2297 13.6 (13.1–14.2) 2209 13.2 (12.7–13.8) 1.03 (0.97–1.09)
Cause of death
PE 298 1.77 (1.58–1.98) 239 1.43 (1.26–1.62) 1.24 (1.04–1.47)
Recurrent PE 62 0.37 (0.28–0.47) 50 0.30 (0.22–0.39) 1.23 (0.85–1.79)
Bleeding 128 0.76 (0.64–0.90) 108 0.65 (0.53–0.78) 1.18 (0.91–1.52)

Site of fatal bleeding
Gastrointestinal 42 0.25 (0.18–0.33) 50 0.30 (0.22–0.39) 0.83 (0.55–1.26)
Intracranial 48 0.29 (0.21–0.37) 31 0.19 (0.13–0.26) 1.54 (0.98–2.43)
Retroperitoneal 14 0.08 (0.05–0.14) 8 0.05 (0.02–0.09) 1.74 (0.73–4.36)
Hematoma 12 0.07 (0.04–0.12) 3 0.02 (0.00–0.05) 3.97 (1.20–17.5)
Urinary 3 0.02 (0.00–0.05) 4 0.02 (0.08–0.06) 0.74 (0.14–3.60)
Hemoptysis 2 0.01 (0.00–0.04) 4 0.02 (0.08–0.06) 0.50 (0.06–2.80)
Menorrhagia 2 0.01 (0.00–0.04) 0 — —
Other 5 0.03 (0.01–0.07) 8 0.05 (0.02–0.07) 0.71 (0.21–2.29)
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(Figure 3). There were no sex differences in the rate of
gastrointestinal, intracranial or retroperitoneal bleeding, but
women had a higher rate of hematoma and a lower rate of
urinary bleeding compared with men (see Table 3). The
lower rate of DVT recurrences in women was limited to
patients aged <40 years (1.4% vs. 2.7%), and the different
rates of urinary bleeding or hematoma mostly appeared in
patients aged over 60 years. The all cause mortality rate
was similar (HR: 1.03; 95% CI: 0.97–1.09), but women had
a higher rate of fatal PE (HR: 1.24; 95% CI: 1.04–1.47)
and a similar rate of fatal bleeding (HR: 1.18; 95% CI:
0.91–1.52) (Figure 4).

On multivariable analysis, any sex difference in the risk
for recurrent DVT (HR: 0.88; 95% CI: 0.75–1.03), major
bleeding (HR: 1.10; 95% CI: 0.98–1.24) or fatal PE (HR:
1.01; 95% CI: 0.84–1.22) was no longer statistically
significant (Table 4).

DISCUSSION
In patients with VTE, the duration of anticoagulation

should be tailored considering the risk of VTE recurrences
and the risk of bleeding. Our data, obtained from a large
series of consecutive patients with acute VTE, reveal a
number of sex differences in clinical presentation, underlying
diseases, treatment and outcome during the course of anti-

coagulation. Women had a significantly lower rate of DVT
recurrences and a higher rate of major bleeding events, but
these differences had no impact on mortality. Moreover, any
influence of sex on outcome disappeared on multivariable
analysis. These data suggest that the duration of anticoagula-
tion should not be decided based on sex alone.

A number of studies previously reported a lower rate
of VTE recurrences in women, bust most were focused on
the recurrence rate after discontinuing anticoagulant thera-
py.4,5,16,19,31,33 The major new finding in this analysis is
that differences exist also during the course of anticoagulant
therapy, but any difference applies only to the rate of DVT
recurrences. Since the lower rate of DVT recurrences
appeared mostly in women aged <40 years, and half of
them were using hormonal therapy, we hypothesize that
most women discontinued hormonal therapy after VTE
diagnosis, and this might explain their lower recurrence
rate. Additionally, the lower rate of DVT recurrences in
women might also be explained because their older age (on
multivariable analysis, VTE recurrences were less frequent
in the elderly), the lower proportion of women with cancer
or the higher doses of LMWH used for therapy. However,
we failed to find any explanation for the similar rate of PE
recurrences.

The current study also confirms an increased rate of
major bleeding events in women (although this finding was
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Men 128 (0.55%) 197 (0.85%) 238 (1.03%) 279 (1.20%) 324 (1.40%) 340 (1.46%)
Major 
bleeding

Women 426 (1.75%)‡ 513 (2.11%)‡ 560 (2.31%)† 645 (2.66%)† 699 (2.88%)† 716 (2.95%)†

Men 318 (1.37%) 391 (1.68%) 437 (1.88%) 511 (2.20%) 556 (2.39%) 577 (2.49%)

FIGURE 3. Cumulative rates of major bleeding and recurrent DVT during the course of anticoagulation, according to sex.
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not confirmed in multivariable analysis). This higher rate has
previously been reported in patients receiving anticoagulation
for atrial fibrillation.8,10,12,20,24,29,30 In patients with VTE
there was less evidence on this association,15 but data in
the recent randomized clinical trials comparing the new
anticoagulants with standard therapy also revealed an
increased rate of bleeding in women, irrespective of the
drug used.1,6,7,9 The major new finding in our analysis is
that the higher rate of bleeding was limited to the presence
of hematoma (particularly frequent in the elderly). There
was no difference in the rate of gastrointestinal (the most
common site of bleeding in both sexes), intracranial or
retroperitoneal bleeding. Since the mortality associated
with these hematomas was rather low, the rate of fatal
bleeding was similar in both subgroups. In our series, the
higher rate of bleeding might be attributed to their older
age, lower body weight or the higher LMWH doses used
in women.

When weighing the risks and benefits of anticoagulation
in an individual patient, in addition to considering the absolute
risk of thrombosis and major bleeding, the consequences
associated with each of these outcomes need to be considered.
From a theoretical point of view, the lower rate of DVT
recurrences and the higher rate of major bleeding in women
might suggest the need for a different therapeutic approach
(that is, a shorter duration of anticoagulant therapy in women).

However, the similar rate of fatal bleeding and PE recurrences
(a condition associated with a higher mortality than recurrent
DVT) suggests that any variation in therapy may be dangerous.

Finally, women had a higher rate of fatal PE. At baseline,
women with PE were more likely to present with systolic
blood pressure levels <100mm Hg, hypoxemia, atrial fibrilla-
tion or echocardiographic abnormalities suggesting right heart
overload. Again, multivariable analysis failed to find sex as an
independent predictor for fatal PE. Thus, the higher mortality
in women might be explained because they were older and
more likely to be immobilized. The influence of immobiliza-
tion on mortality in patients with acute PE has been previously
reported.21 Thus, our findings may help to implement the use
of VTE prophylaxis in immobilized women.

The RIETE registry provides insights into the natural
history of VTE with an unselected patient population, in contrast
to the rigorously controlled conditions of randomized clinical
studies. It can, therefore, help to identify factors associated with
better or worse outcomes, and provide feedback from real-world
clinical situations, which may be valuable for those designing
new randomized clinical studies. Despite our efforts to control
any bias from underlying diseases, it is likely that we were
unable to eliminate such bias completely. Thus, the lower rate of
recurrent DVT and the higher rate of major bleeding among
women may reflect pre-existing, unrecognized disease processes
not considered in the RIETE database.
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Patients
at risk

Women 22,873 22,178 20,838 12,107 4,410 1,953
Men 21,941 21,317 20,129 11,824 4,451 1,984

Fatal PE
Women 275 (1.13%)* 285 (1.17%)* 296 (1.22%)* 296 (1.22%)* 297 (1.22%)* 298 (1.23%)*
Men 213 (0.92%) 226 (0.97%) 233 (1.00%) 237 (1.02%) 238 (1.03%) 239 (1.03%)

Fatal 
bleeding

Women 70 (0.29%) 85 (0.35%) 93 (0.38%) 109 (0.45%) 119 (0.49%) 120 (0.49%)
Men 61 (0.26%) 76 (0.33%) 83 (0.36%) 94 (0.40%) 99 (0.43%) 103 (0.44%)

FIGURE 4. Cumulative rates of fatal PE and fatal bleeding during the course of anticoagulation, according to sex.
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In summary, women had fewer DVT recurrences and
more major bleeding events during the course of anti-
coagulation. However, our data suggest that these differences
were not due to sex, but very likely were due to other patient
characteristics more common in female patients and differ-
ences in treatment choice.

APPENDIX
Coordinator of the RIETE Registry: Manuel Monreal
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(Israel). RIETE National Coordinators: Raquel Barba (Spain),
Pierpaolo Di Micco (Italy), Laurent Bertoletti (France),
Sebastian Schellong (Germany), Manolis Papadakis (Greece),
Inna Tzoran (Israel), Abilio Reis (Portugal), Marijan Bosev-
ski (R.Macedonia), Henri Bounameaux (Switzerland), Rado-
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Center: S & H Medical Science Service.
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