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Editorial

Sex may matter when it comes to the presenting location of deep vein thrombosis

The incidence, risk factors, clinical presentation, and prognosis of
cardiovascular diseases differ among men and women [1,2]. Defining,
measuring, understanding and responding to these differences is im-
portant in an era of individualized and precision medicine. Sex specific
differences in the incidence of venous thromboembolism (VTE), in-
cluding deep vein thrombosis (DVT) and pulmonary embolism (PE),
have long been recognized. Women are at higher risk during fertile
years, mainly due to the effects of pregnancy and oral contraceptive use
[3], and men are at higher risk at older ages [4]. However, it was not
until 2004 [5] when it was first shown and later confirmed [6–8] that
men had an unexplained 3.6-fold higher risk of recurrence of VTE than
women that investigation into the effects of sex on VTE occurrence
intensified. This line of research has had an impact on patient man-
agement. It is now recommended that patient sex among other factors
be considered when determining duration of anticoagulation for un-
provoked venous thrombosis [9,10].

There has been a growing interest in understanding the presentation
of DVT in men and women. This is relevant as the clinical impact of
distal DVT differs from that of proximal DVT [11]. Distal DVT has been
less studied than proximal DVT. Nonetheless, the natural history and
prognosis of isolated distal DVT is generally considered more benign.
The rate of extension into the proximal veins is thought to be low and
vary anywhere between 1 and 6% based largely on indirect evidence
from serial compression ultrasound management studies [12,13]. This
is an important point as the embolic potential of distal DVT is generally
considered to be much lower than that of proximal DVT [14]. In the
CALTHRO study, where patients and physicians were blinded to the
presence of isolated distal DVT, only one patient (of 64 with untreated
isolated distal DVT, 1.6%) had a PE complication during follow-up
[13]. Finally the risk of recurrence also is considered to be low for
patients with isolated distal DVT. In a recent patient-level meta-ana-
lysis, patients with proximal DVT had a 4.8-fold higher cumulative
recurrence rate than patients with isolated distal DVT [15]. Specifically,
the 3-year cumulative recurrence rate of any venous thrombosis event
was 0.9% (95% CI (Confidence Interval): 0.1%, 6.3%) and 1.2% (95%
CI: 0.2%, 8.2%) for PE recurrence. While proximal and distal DVT are
manifestations of the same disease, their phenotypic expression may be
mediated by patient sex and its interaction with other factors such as
age.

In this issue of Thrombosis Research, Trinchero and colleagues ex-
plore the effect of sex on the presenting location (distal vs. proximal) of
acute isolated DVT [16] and Barco and colleagues on behalf of the
RIETE investigators [17] examine the influence of sex among other
patient characteristics on the presentation of first isolated symptomatic
acute DVT. Trinchero et al. addressed whether the proportion of iso-
lated distal versus proximal acute DVT differs among women and men
by means of a meta-analysis of seven studies and a post-hoc analysis of

data from a previously reported [11] single center cohort study of 831
consecutive patients (50.5% women) diagnosed with first symptomatic
acute DVT among whom 202 (24%) had isolated distal DVT and 629
(76%) had proximal vein thrombosis between 2000 and 2012. The
meta-analysis reported a weighted pool risk difference in the proportion
of distal DVT between women and men diagnosed with DVT of 5.4%
(95% CI: 0.7%, 9.5%). The difference was up to 6.5% when only
looking at first ever DVT events and 5.3% when looking at either re-
current or first DVT presentations. Study limitations included sig-
nificant statistical heterogeneity, wide variability in the estimates of
isolated distal DVT among included studies, and lack of information on
absolute risk of isolated distal DVT in men and women. Nonetheless,
the cohort study did confirm the findings. Among the 831 DVT events, a
larger proportion of isolated distal DVT was diagnosed in women
compared to men (5.7% difference; 95% CI: −0.1%, 11.5%) and the
largest difference was seen among patients aged 51–70 years (9.5%
difference; 95% CI: 2.9%, 16.1%) and possibly in those with un-
provoked events (8.5% difference; 95% CI: −0.9%, 17.9%).

Similar findings were previously reported [18] in a registry of 4976
ambulatory patients with clinically suspect DVT. Although women were
more likely to be referred for clinically suspect DVT, men had a higher
prevalence of confirmed DVT (37.0% vs. 24.3%) with proximal DVT
being more common in men (59.6%) vs. 44.5% in women and isolated
distal DVT more common in women (41.1%) vs. 29.6% in men. It is
possible that sex-specific differences in the perception and awareness of
leg symptoms may influence diagnostic workup. It has been suggested
[18] that women more often present with nonspecific leg symptoms
suggestive of venous thrombosis while symptoms in men are in keeping
with more advanced venous disease (e.g. whole leg swelling). This may
have consequences to the diagnostic work-up for DVT and ultimately
lead to under- or over-diagnosis of isolated distal DVT in patient sub-
groups. Men may be delaying presentation for diagnostic work-up or
alternatively the referral threshold for performing imaging tests in
women may be lower because of the higher incidence of nonspecific leg
symptoms.

Barco and colleagues [17] explore the interaction of patient sex with
common VTE risk factors on the presenting location of DVT to gain
insight on possible pathophysiologic mechanisms. Using the RIETE
registry [19], a post hoc analysis was conducted of 24,911 patients with
first objectively diagnosed acute DVT without symptomatic PE, among
whom 4266 (17,1%) had isolated DVT and 20,645 (82.9%) had prox-
imal DVT. Overall, the proportion of patients with first isolated DVT
was similar among all women and men (difference 0.3%; 95% CI:
−0.6%, 1.2%). However, more isolated distal DVT was diagnosed in
women aged 40–69 years with the biggest difference in the proportion
of distal DVT between women and men being observed for the group
aged 40–49 years (difference 6.7%; 95% CI: 3.7%, 9.9%). This is in
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agreement with the findings of Trinchero and colleagues [16]. More-
over, this difference was seen among unprovoked events and possibly
among non-cancer-mediated provoked events. The authors noted that
age and sex showed significant interactions with VTE risk factors in
provoked events. Again older age was associated with provoked distal
DVT in women whereas older age was associated with provoked
proximal DVT in men. Recent surgery was associated with distal DVT in
men and women, whereas active cancer was associated with proximal
DVT in both men and women. Pregnancy was associated with proximal
DVT (OR (odds ratio) 0.63; 95%CI: 0.20, 0.60) whereas hormonal
therapy (75% oral contraception) was associated with distal DVT (OR
1.51; 95%CI: 1.16, 1.96). These findings raise the possibility that VTE
risk factors may impact the presenting location of DVT in men and
women. However, inferences and firm conclusions are difficult because
of study limitations including multiple testing [20], non-uniform di-
agnostic standards or strategies for the diagnosis of distal DVT across
RIETE study sites, lack of information on population level absolute risk
of distal DVT, and detection bias possibly due to women undergoing
more frequent leg ultrasound examinations than men for non-VTE
conditions such as varicosities which are more prevalent in women
[21].

It is difficult to postulate possible mechanisms for sex differences in
the presenting location of acute DVT in older women and men. As the
authors suggest [16], hormonal changes following menopause may be
important as they are for other cardiovascular diseases [22,23]. A po-
pulation level study is needed to address absolute risk of isolated distal
DVT and proximal DVT for women and men, by age and by exposure to
female-specific risk factors. Unlike proximal DVT and PE, which have
been extensively studied and for which management is well standar-
dized and widely endorsed, less is known of the optimal management of
isolated distal DVT especially in high risk patients such as cancer or
hospitalized patients [24]. Confirming sex-differences in risk of isolated
distal and proximal DVT and elucidating the underlying pathophy-
siology for these differences will be important to optimizing the current
management of distal DVT in men and women.

References

[1] L. Pilote, et al., A comprehensive view of sex-specific issues related to cardiovas-
cular disease, CMAJ 176 (6) (2007) S1–44.

[2] Y.C. Tan, et al., Gender differences in outcomes in patients with acute coronary
syndrome in the current era: a review, Eur. Heart J. Acute Cardiovasc. Care 5 (7)
(2016) 51–60.

[3] S.M. Bleker, M. Coppens, S. Middeldorp, Sex, thrombosis and inherited thrombo-
philia, Blood Rev. 28 (3) (2014) 123–133.

[4] R.E. Roach, et al., Sex difference in risk of second but not of first venous thrombosis:
paradox explained, Circulation 129 (1) (2014) 51–56.

[5] P.A. Kyrle, et al., The risk of recurrent venous thromboembolism in men and
women, N. Engl. J. Med. 350 (25) (2004) 2558–2563.

[6] J. Douketis, et al., Risk of recurrence after venous thromboembolism in men and
women: patient level meta-analysis, BMJ 342 (2011) d813.

[7] S. McRae, et al., Effect of patient's sex on risk of recurrent venous thromboembo-
lism: a meta-analysis, Lancet 368 (9533) (2006) 371–378.

[8] T. Baglin, et al., High risk of recurrent venous thromboembolism in men, J. Thromb.
Haemost. 2 (12) (2004) 2152–2155.

[9] C. Kearon, et al., Antithrombotic therapy for VTE disease: CHEST guideline and
expert panel report, Chest 149 (2) (2016) 315–352.

[10] F. Khan, G. Le Gal, M.A. Rodger, Stopping anticoagulation in a woman with un-
provoked venous thromboembolism, CMAJ 189 (35) (2017) E1112–E1114.

[11] S. Barco, et al., Survival and recurrent venous thromboembolism in patients with
first proximal or isolated distal deep vein thrombosis and no pulmonary embolism,
J. Thromb. Haemost. 15 (7) (2017) 1436–1442.

[12] M. Righini, H. Bounameaux, Clinical relevance of distal deep vein thrombosis, Curr.
Opin. Pulm. Med. 14 (5) (2008) 408–413.

[13] G. Palareti, et al., Evolution of untreated calf deep-vein thrombosis in high risk
symptomatic outpatients: the blind, prospective CALTHRO study, Thromb.
Haemost. 104 (5) (2010) 1063–1070.

[14] M. Monreal, et al., Deep venous thrombosis and the risk of pulmonary embolism. A
systematic study, Chest 102 (3) (1992) 677–681.

[15] T. Baglin, et al., Does the clinical presentation and extent of venous thrombosis
predict likelihood and type of recurrence? A patient-level meta-analysis, J. Thromb.
Haemost. 8 (11) (2010) 2436–2442.

[16] A. Trinchero, et al., Sex-specific differences in the distal versus proximal presenting
location of acute deep vein thrombosis, Thromb. Res. 172 (2018) 74–79.

[17] S. Barco, et al., Impact of sex, age, and risk factors for venous thromboembolism on
the initial presentation of first isolated symptomatic acute deep vein thrombosis,
Thromb. Res. (2018).

[18] R.M. Bauersachs, et al., Impact of gender on the clinical presentation and diagnosis
of deep-vein thrombosis, Thromb. Haemost. 103 (4) (2010) 710–717.

[19] B. Bikdeli, et al., Rationale, design and methodology of the computerized registry of
patients with venous thromboembolism (RIETE), Thromb. Haemost. 118 (1) (2018)
214–224.

[20] Y. Benjamini, Simultaneous and selective inference: current successes and future
challenges, Biom. J. 52 (6) (2010) 708–721.

[21] B. Campbell, Varicose veins and their management, BMJ 333 (7562) (2006)
287–292.

[22] T. Muka, et al., Association of age at onset of menopause and time since onset of
menopause with cardiovascular outcomes, intermediate vascular traits, and all-
cause mortality: a systematic review and meta-analysis, JAMA Cardiol. 1 (7) (2016)
767–776.

[23] J.E. Manson, T.K. Woodruff, Reproductive health as a marker of subsequent car-
diovascular disease: the role of estrogen, JAMA Cardiol. 1 (7) (2016) 776–777.

[24] H. Robert-Ebadi, M. Righini, Management of distal deep vein thrombosis, Thromb.
Res. 149 (2017) 48–55.

Vicky Tagalakis
Centre for Clinical Epidemiology of the Lady Davis Institute for Medical

Research, Jewish General Hospital, Montreal, Canada
E-mail address: vicky.tagalakis@mcgill.ca.

Editorial Thrombosis Research 173 (2019) 164–165

165

http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0005
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0005
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0010
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0010
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0010
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0015
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0015
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0020
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0020
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0025
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0025
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0030
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0030
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0035
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0035
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0040
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0040
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0045
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0045
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0050
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0050
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0055
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0055
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0055
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0060
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0060
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0065
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0065
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0065
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0070
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0070
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0075
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0075
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0075
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0080
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0080
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0085
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0085
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0085
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0090
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0090
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0095
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0095
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0095
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0100
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0100
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0105
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0105
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0110
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0110
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0110
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0110
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0115
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0115
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0120
http://refhub.elsevier.com/S0049-3848(18)30640-6/rf0120
mailto:vicky.tagalakis@mcgill.ca

	Sex may matter when it comes to the presenting location of deep vein thrombosis
	References




