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Abstract Isolateddistal deepvein thrombosis (IDDVT) representsuptohalfof all lower limbDVT.This
study investigated treatment patterns and outcomes in 2,145 patients with IDDVT in
comparison with those with proximal DVT (PDVT; n ¼ 3,846) and pulmonary embolism
(PE; n ¼ 4,097) enrolled in the GARFIELD-VTE registry. IDDVT patients were more likely to
have recently undergone surgery (14.6%) or experienced leg trauma (13.2%) than PDVT
patients (11.0 and 8.7%, respectively) and PE patients (12.7 and 4.5%, respectively).
Compared with IDDVT, patients with PDVT or PE were more likely to have active cancer
(7.2% vs. 9.9% and 10.3%). However, influence of provoking factors on risk of recurrence in
IDDVT remains controversial. Nearly all patients (IDDVT, PDVT, and PE) were given
anticoagulant therapy. In IDDVT, PDVT, and PE groups the proportion of patients receiving
anticoagulant therapy was 61.4, 73.9, and 81.1% at 6months and 45.8, 54.7, and 61.9% at
12 months. Over 12 months, the incidence of all-cause mortality, cancer, and recurrence
was significantly lower in IDDVT patients than PDVT patients (hazard ratio [HR], 0.61 [95%
confidence interval [CI], 0.48–0.77]; sub-HR [sHR], 0.60 [95%CI, 0.39–0.93]; and sHR, 0.76
[95% CI, 0.60–0.97]). Likewise, risk of death and incident cancer was significantly (both
p < 0.05) lower in patients with IDDVT comparedwith PE. This study reveals a global trend
that most IDDVT patients as well as those with PDVT and PE are given anticoagulant
therapy, in many cases for at least 12 months.
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Introduction

Venous thromboembolism (VTE) encompasses deep vein
thrombosis (DVT) andpulmonaryembolism (PE).1,2According
to the International Society on Thrombosis and Haemostasis
(ISTH), VTE affects 115 to 269 persons per 100,000 population
worldwide.3,4 In the United States, mortality due to VTE has
been estimated in the range of 9.4 to 32.3 per 100,000.3 DVT
affecting the lower limbs can be broadly divided anatomically
into proximal (PDVT) and distal DVT. PDVT involves the iliac,
femoral, or poplitealveins.DistalDVT is locatedbelow the level
of the knee joint involving the posterior and anterior tibial,
peroneal, and calf muscle veins.5 DVT detectable only in the
distal leg veins—isolated distal DVT (IDDVT)—represents 20 to
50% of all lower limb DVT.6

The optimal management of IDDVT is not well defined.7–9

Most DVT arises in the calf veins, and although many cases
spontaneously resolve, some may propagate to proximal leg
veins, typically within a short space of time.5,10 Proximal
thrombi are more likely to embolize than distal thrombi.5

Studies investigating the proportion of untreated/treated
IDDVT patients who are at risk of proximal extension have
produced wide-ranging results.5,6,11 Of note, a recent random-
ized controlled trial of anticoagulant therapy in low-risk
patients with IDDVT did not demonstrate any reduction of
adverse outcomes comparedwith no treatment, albeit the trial
was stopped prematurely due to slow recruitment.12

International treatment guidelines such as those issued by
the American College of Chest Physicians (ACCP)13,14 recom-
mend giving anticoagulant therapy in patients with PDVT or
PE as well as IDDVTwith severe symptoms or risk factors for
extension to proximal veins (inpatients, prior history of VTE,
cancer). Optimal duration of anticoagulant therapy is based
on whether DVT is provoked, unprovoked (idiopathic), or
associated with cancer. Surveillance using compression
ultrasonography (CUS) over 2 weeks without initiating
anticoagulation is suggested in low-risk IDDVT patients.
However, these are “weak” recommendations based on
low-quality evidence (grade 2C).14 Moreover, as the ACCP
guidelines acknowledge, in the absence of long-term safety-
monitoring studies the relative usefulness of newer “direct
oral anticoagulant” (DOAC) therapies against VTE remains
unclear.14,15

This study investigated the clinical characteristics, treat-
ment patterns, and 1-year outcomes in patientswith IDDVT in
comparisonwith thosewithPDVT (�distal) andPE (�anyDVT)
enrolled in the GARFIELD-VTE registry.

Methods

Study Design and Participants
The GARFIELD-VTE registry (ClinicalTrials.gov identifier:
NCT02155491) is an ongoing, prospective, noninterventional,
observational study of 10,685 patients with objectively diag-
nosedVTE, from415sites in28 countries. The studydesignhas
been previously reported.16 Patients were recruited from
centers representative of the various care settings for each
country. Theywere consecutively enrolled, and unselected. No

specific treatments, tests, orproceduresweremandatedby the
study protocol. Decisions to initiate, continue, or change
treatment were solely at the discretion of treating physicians.

Theregistry records treatmentpatterns foracuteVTEaswell
as the rate and nature of VTE recurrence, bleeding complica-
tions, and all-cause mortality over 36 months of follow-up.
Patients were recruited across a range of clinical settings,
including vascular medicine, general practice, and internal
medicine. Patients aged�18 years with a confirmed diagnosis
ofVTEwithin 30days ofentry into the registrywere eligible for
inclusion. Excludedwere patients with superficial vein throm-
bosis, those who had not completed treatment for a previous
VTE, patients participating in another interventional study, and
those in whom long-term follow-up was not envisaged.

Data Collection
Data were captured by electronic case report form (eCRF),
submitted to the registry-coordinating center (eClinicalHealth
Services, Stirling, United Kingdom) via secure Web sites, and
analyzed by the Thrombosis Research Institute, London, Unit-
ed Kingdom. The completeness and accuracy of data collected
frommedical records are checkedby the registry-coordinating
center and the source data verified in 10% of all cases. Data on
outcomes relevant to the registry are collected through review
of clinical records and patient notes. These include: patient
demographics, medical history, provoking VTE risk factors
(within the previous 3 months), symptoms, nature of VTE
(extent and location), and method and date of diagnosis.
Importantly for the present analysis, no formal definitions
for IDDVT, PDVT, or PE are included in eCRFs; they include a
field “type of lower limb DVT” with three options: (1) distal
DVT, (2) PDVT, or (3) both distal DVT and PDVT. Routinely
performed tests are documented (including hemoglobin,
platelet count, international normalized ratio, and creatinine).
All patients are followed prospectively for a minimum of
36 months.

Outcomes
In this real-world observational study, outcomes were
recorded in standardized eCRFs at each participating centre.
Outcomes of interest were incidence of recurrent VTE epi-
sode, all-cause mortality, bleeds (any or major as defined by
the ISTH criteria17), cancer (diagnosed at least 30 days after
index VTE), myocardial infarction/acute coronary syndrome,
and stroke/transient ischemic attack (TIA). This study did not
capture event rates according to treatment status. Outcomes
were not independently adjudicated.

Subanalysis: Influence of Provoking Factors on Future
Risk
Asubanalysiswasperformedto investigatewhether siteofDVT
interactswithknownVTEprovoking factors to influence riskof
adverse outcomes. Patients with IDDVT and PDVT were: (1)
stratified by the presence of recent, ISTH-defined18 transient
provoking factors (at least one of surgery, hospitalization,
pregnancy, hormone replacement therapy/oral contraception,
acutemedical illness, or traumaof lower limbwithin 3months
prior to enrolment), persistent provoking factor such as active
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cancer at baseline, or none of these provoking factors; and (2)
their 1-year incidence of all-cause mortality, VTE recurrence,
and major bleeding was investigated.

Ethics
The registry is being conducted in accordance with the
Declaration of Helsinki and guidelines from the International
Conference on Harmonization on Good Clinical and Pharma-
coepidemiological Practice, and adheres to all applicable
national laws and regulations. Independent ethics commit-
tee for each participating country and hospital-based
institutional review boards approved the registry design.
All patients provided written informed consent to
participate.

Statistical Analyses
Baseline demographics, regional characteristics, and
treatments are presented by VTE subgroup. Continuous
variables are summarized as means (standard deviation
[SD]), medians (interquartile range, and ranges (min–max).
Categorical factors are reported as frequency count (percent-
age). Event rates (per 100 person-years) and associated
standard errors were estimated using a log-linked general-
ized linear model (Poisson regression). Large-sample 95%
confidence intervals (95% CIs)were obtained by inverting the
link function. In this analysis, mortality was posed as a
competing risk for all other clinical outcomes. Thereby,

hazard ratio (HR) for death was estimated by Cox model,
and sub-HRs (sHRs) for other outcomes were calculated by
Fine–Graymodel.19HR and sHRswere obtained adjusting for
covariates sex and age. Model coefficients were assessed by
Wald chi-squared test. Mean and variance of ratios for
regional characteristics were estimated assuming normality
and using a first-order Taylor approximation. Variance com-
ponents were estimated by bootstrap method assuming a
constant coefficient of variation across regions. A p-value of
�0.05 was considered statistically significant. Statistical
analyseswere performed on data extracted from the registry
in May 2018, using SAS Enterprise Guide version 7.1 (SAS
Institute Inc., Cary, North Carolina, United States).

Results

Demographics and Pathways of Care
Baseline clinical characteristics of the GARFIELD-VTE cohort
have been reported elsewhere.20 Of the 10,088 eligible
patients, 2,145 (21.3%) were classified as having IDDVT,
3,846 (38.1%) PDVT, and 4,097 (40.6%) PE (see group assig-
nation decision tree; ►Fig. 1). Mean (SD) age and body mass
indexwere 58.6 (16.9) years and 28.4 (6.6) kg/m2; no notable
difference in these parameters was observed among the
clinical subgroups (►Table 1). The majority of patients
were recruited from European countries (56.2%) and Asia
(17.1%). Individual country data on patients with a diagnosis

Fig. 1 Group assignation decision tree (among eligible patients). Patients with a confirmed diagnosis of pulmonary embolism (PE) irrespective
of whether they had concurrent deep vein thrombosis (DVT) were assigned PE (�DVT) group. Patients with a confirmed diagnosis of DVTwithout
documentary evidence of PE were excluded if they presented with nonlower limb DVT; those with lower limb DVTwere further dichotomized as
having isolated distal DVT (IDDVT) or proximal DVT (PDVT) (�distal DVT).
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of IDDVT, PDVT, and PE are presented in ►Supplementary

Table S1 (available in the online version). The ratio between
the incidence of IDDVT to that of PDVT varied strikingly
across countries, ranging from 0.15 (95% CI, 0.11–0.18)
in Canada to 1.96 (95% CI, 1.51–2.41) in Australia
(►Supplementary Fig. S1, available in the online version).

Most patients (> 60%)with IDDVT, PDVT, andPEhadat least
one identifiable provoking risk factor within 3 months
prediagnosis (►Fig. 2). Specifically, IDDVT patients were
more likely to have undergone surgery (14.6%) or experienced
trauma to a lower limb (13.2%) than PDVT patients (11.0 and

8.7%, respectively) andPEpatients (12.7and4.5%, respectively).
Compared with IDDVT, patients with PDVT or PE were more
likely to have active cancer (7.2% vs. 9.9% and10.3%) and a prior
history of VTE (13.8% vs. 17.2% and 14.6%) (►Fig. 2).

Pretest probability scores (e.g., Wells score) were used in
only 4.9% of the overall sample. DVTwas diagnosed using CUS
in nearly all cases (95.8%) with a positive D-dimer assay
obtained in approximately one-quarter (26.3%). Contrast
venography was rarely used (1.3%). PE was diagnosed by
computed tomography (CT) pulmonary angiography in
91.8% of patients.

Table 1 Patients’ baseline demographic characteristics and care pathways

IDDVT
(N ¼ 2,145)

PDVT
(N ¼ 3,846)

PE
(N ¼ 4,097)

Total
(N ¼ 10,088)

Sex, n (%)

Male 1,029 (48.0) 1,958 (50.9) 2,079 (50.7) 5,066 (50.2)

Female 1,116 (52.0) 1,888 (49.1) 2,018 (49.3) 5,022 (49.8)

Ethnicity, n (%)

Caucasian 1,381 (69.1) 2,356 (64.1) 2,818 (73.6) 6,555 (69.0)

Asian 405 (20.3) 738 (20.1) 715 (18.7) 1,858 (19.5)

Black 51 (2.6) 259 (7.0) 141 (3.7) 451 (4.7)

Multiracial 10 (0.5) 16 (0.4) 30 (0.8) 56 (0.6)

Other/unknown 298 (13.9) 477 (12.4) 393 (9.6) 1,168 (11.6)

Age, years

Mean (SD) 56.1 (17.0) 58.1 (17.1) 60.4 (16.4) 58.6 (16.9)

Median (IQR) 57.6 (43.0–68.8) 59.6 (45.6–71.6) 62.7 (49.1–73.1) 60.5 (46.4–71.8)

Min–max 18.5–100.1 18.0–96.7 17.8–96.0 17.8–100.1

Age group, n (%)

< 50 787 (36.7) 1,247 (32.4) 1,068 (26.1) 3,102 (30.7)

50–< 65 626 (29.2) 1,143 (29.7) 1,190 (29.0) 2,959 (29.3)

65–< 75 438 (20.4) 751 (19.5) 987 (24.1) 2,176 (21.6)

75–< 85 232 (10.8) 546 (14.2) 687 (16.8) 1,465 (14.5)

> 85 62 (2.9) 159 (4.1) 165 (4.0) 386 (3.8)

BMI, kg/m2

Mean (SD) 28.1 (6.2) 28.0 (6.4) 28.9 (6.9) 28.4 (6.6)

Median (IQR) 27.2 (24.0–30.9) 27.2 (23.9–31.1) 27.7 (24.3–32.1) 27.4 (24.1–31.5)

Min–max 14.2–68.2 12.5–72.3 14.0–86.5 12.5–86.5

Care setting, n (%)

Hospital 1,300 (60.6) 2,643 (68.7) 3,430 (83.7) 7,373 (73.1)

Outpatient 845 (39.4) 1,203 (31.3) 667 (16.3) 2,715 (26.9)

Speciality

Vascular medicine 1,279 (59.6) 2,016 (52.4) 1,194 (29.2) 4,489 (44.5)

Internal medicine 646 (30.1) 1,479 (38.5) 2,293 (56.0) 4,418 (43.8)

General practitioner 75 (3.5) 122 (3.2) 179 (4.4) 376 (3.7)

Emergency medicine 59 (2.8) 85 (2.2) 110 (2.7) 254 (2.5)

Cardiology 86 (4.0) 143 (3.7) 318 (7.8) 547 (5.4)

Abbreviations: BMI, body mass index; IDDVT, isolated distal deep vein thrombosis; IQR, interquartile range; PDVT, proximal deep vein thrombosis;
PE, pulmonary embolism; SD, standard deviation.
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Treatment
A lower proportion of patients with IDDVT was treated as
inpatients compared with those with PDVT and PE (60.6% vs.
68.7% and 83.7%, respectively). All nonhospitalized patients
were classified as outpatients.

Following diagnosis, nearly all patients (IDDVT, PDVT, and
PE) were initiated on anticoagulant therapy either alone (over-
all, 93.0%) or in combination with other treatments such as
thrombolytics (►Table 2). In all three subgroups, treatment
startedwithparenteral anticoagulantplusvitaminKantagonist

(VKA) or DOAC alone more often than with parenteral antico-
agulant alone (overall, 59.1% vs. 16.2%). Patients with IDDVT
were more likely to receive DOAC alone as initial therapy
compared with those with PDVT and PE (44.5% vs. 32.3% and
26.4%). Overall, use of graded compression stockings (GCS)was
35.7%. Patients with IDDVTor PDVTweremore likely to receive
GCS than those with PE (42.8% and 46.9% vs. 21.5%). Only 2.1%
patients received no therapy or GCS only (►Table 2).

The duration of anticoagulant treatments is shown in
►Fig. 3. Extension of anticoagulant therapy beyond 3 months

Fig. 2 Provoking risk factors in patients with isolated distal deep vein thrombosis (IDDVT), proximal DVT (PDVT) � distal, or pulmonary
embolism (PE) � DVT within the previous 3 months prior to diagnosis. Most frequently encountered provoking factors arising in more than 5%
IDDVT group are shown. Individual patients could have �1 provoking factor. �Counted as a percentage of women.

Table 2 Initial treatment provided (�30 days postdiagnosis)

IDDVT
(N ¼ 2,145)

PDVT
(N ¼ 3,846)

PE
(N ¼ 4,097)

Total
(N ¼ 10,088)

AC only 2,012 (93.8) 3,583 (93.2) 3,791 (92.5) 9,386 (93.0)

Parenteral therapy only 348 (17.3) 579 (16.2) 593 (15.6) 1,520 (16.2)

Parenteral therapy þ VKA 385 (19.1) 1,112 (31.0) 1,002 (26.4) 2,499 (26.6)

VKA only 137 (6.8) 218 (6.1) 210 (5.5) 565 (6.0)

DOAC only 896 (44.5) 1,158 (32.3) 1,001 (26.4) 3,055 (32.5)

Parenteral therapy þ DOAC 185 (9.2) 440 (12.3) 904 (23.8) 1,529 (16.3)

Other AC 21 (1.0) 32 (0.9) 37 (1.0) 90 (1.0)

Other therapy þ AC 69 (3.2) 182 (4.7) 239 (5.8) 490 (4.9)

Thrombolytic therapy þ AC 35 (1.6) 97 (2.5) 160 (3.9) 292 (2.9)

Surgical or mechanical þ AC 23 (1.1) 49 (1.3) 52 (1.3) 124 (1.2)

GCS 919 (42.8) 1,803 (46.9) 882 (21.5) 3,604 (35.7)

No therapy or GCS only 64 (3.0) 81 (2.1) 67 (1.6) 212 (2.1)

Abbreviations: AC, anticoagulant; DOAC, direct oral anticoagulant; GCS, graduated compression stocking; IDDVT, isolated distal deep vein
thrombosis; PDVT, proximal deep vein thrombosis; PE, pulmonary embolism; VKA, vitamin K antagonist.
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was less likely to occur in patients with IDDVT than in those
with PDVT or PE. In the IDDVT, PDVT, and PE groups, the
proportion of patients receiving anticoagulant therapy was
61.7, 73.9, and 81.0% at 6 months and 45.8, 54.7, and 61.9% at
12 months. At 3, 6, and 12 months after diagnosis, IDDVT
patientswhowere receiving anticoagulant therapywerebeing
treated with VKA in approximately one-quarter cases and
DOAC in approximately half of the cases at all three time
points. Among patients with PDVT and PE, those who were
receiving anticoagulant therapy were being treated with VKA
and DOAC in one-third and one-half cases, respectively, at all
three time points. The majority of patients on anticoagulant
therapy who were not being treated with either VKA only or
DOAC only were receiving a parenteral anticoagulant at 3, 6,
and 12 months postdiagnosis (►Fig. 3).

Clinical Outcomes
One-year outcomes calculated per 100 person-years are
displayed in ►Table 3. In the IDDVT, PDVT, and PE groups,
VTE recurrence rates and their associated 95% CI were 4.8
(3.9–5.9), 6.5 (5.7–7.4), and 4.2 (3.6–4.9)/100 person-years,
respectively, whereas all-cause mortality rates were 4.6
(3.8–5.7), 8.0 (7.1–9.0), and 7.7 (6.8–8.6)/100 person-years,
respectively. Incidence of newly diagnosed cancer was 1.3
(0.9–2.0), 2.5 (2.0–3.1), and 2.6 (2.1–3.2)/100 person-years,
respectively.

A forest plot of sHRs for predefined adverse outcomes in
patients with IDDVTversus PDVT is provided in►Fig. 4. Over
12 months of follow-up, the incidence of all-cause mortality

and de novo cancer was significantly lower in IDDVT patients
than PDVT patients (HR, 0.61 [95% CI, 0.48–0.77]; p < 0.0001
and sHR, 0.60 [95% CI, 0.39–0.93]; p ¼ 0.0229, respectively).
Incidence rate for recurrent VTE was significantly lower for
IDDVT than PDVT patients (sHR, 0.76 [95% CI, 0.60–0.97];
p ¼ 0.0298). IDDVT patients were significantly less likely to
experience bleeding events (major or otherwise) (sHR, 0.69
[95% CI, 0.57–0.84]; p ¼ 0.0002), although the incidence of
major bleeding was not significantly different between
groups (sHR, 0.80 [95% CI, 0.49–1.28]; p ¼ 0.3503). The
incidence of arterial thrombotic events was not significantly
different between patients with IDDVT and PDVT (►Fig. 4).

Differences in the relative risk of experiencing a range of
adverse outcomes during 12 months postdiagnosis were
even more pronounced in patients with IDDVT versus PE;
outcomes of interest are shown in ►Fig. 5. Apart from
recurrent VTE (sHR, 1.16 [95% CI, 0.89–1.51]; p ¼ 0.2663)
and stroke/TIA (sHR, 0.59 [95% CI, 0.29–1.20]; p ¼ 0.1458),
all adverse outcomes including death and cancer were
significantly (all p < 0.05) less likely to occur in patients
with IDDVT than in those with PE.

Influence of Provoking Factors on Future Risk
Results of investigation into whether location of leg DVT
interacts with recent provoking factors to influence risk are
presented in ►Table 4 and ►Fig. 6. In patients with unpro-
voked DVT and those with active cancer, risk of all adverse
outcomes was generally lower in the IDDVT versus PDVT
group albeit nonsignificantly. On the other hand, in patients

Fig. 3 Timecourseof anticoagulation strategies.Over1 year, persistencewithanticoagulant therapygradually taperedoff in all threegroupsandespecially
in the isolated distal deep vein thrombosis (IDDVT) group. Most patients were started on either parenteral therapy � vitamin K antagonist (VKA) or direct
oral anticoagulant (DOAC). Thereafter, at months 3, 6, and 12 the majority of patients still taking anticoagulant therapy were maintained on DOAC.
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with transient provoking factors risk of all-cause mortality
and recurrencewas significantly lower in IDDVTversus PDVT
patients and hazard for major bleeding somewhat lower
albeit nonsignificantly.

Discussion

This study investigated the clinical characteristics, treatment
patterns, and 1-year outcomes in a total of 10,685 patients
with IDDVT, PDVT, and PE using real-world data as captured
by the global GARFIELD-VTE registry.16 The data set included
2,145 patients with IDDVT (21.3%), 3,846 with PDVT (38.1%),
and 4,097 with PE (40.6%), mostly from Europe.

The present analysis both confirms what has been pre-
viously demonstrated in this clinical context and sheds

new light on some aspects of the disease. In line with
previous estimates,6,21,22 IDDVT patients accounted for
approximately one-third of all patients with lower limb
DVT (2,145 of 5,991 patients overall). Based on the observed
frequencies, there was a trend toward a higher proportion
of IDDVT patients having recent provoking factors com-
pared with those with PDVT or PE. PDVT and PE were more
closely associated with an underlying disease condition
(especially cancer) or previous episode of VTE. Diagnosis
and treatment patterns suggest that the GARFIELD-VTE
cohort largely received standard care according to interna-
tional guidelines—with some notable exceptions (see be-
low). DVTwas diagnosed using CUS in nearly all cases with a
positive D-dimer assay frequently obtained, although a
pretest probability score (e.g., Wells score) was rarely

Table 3 One-year outcomes, rate per 100 person-years (95% CI)

IDDVT
(N ¼ 2,123)

PDVT
(N ¼ 3,830)

PE
(N ¼ 4,066)

Total
(N ¼ 10,019)

Death (all causes) 4.6 (3.8 to 5.7) 8.0 (7.1 to 9.0) 7.7 (6.8 to 8.6) 7.2 (6.6 to 7.7)

Bleeding, any 7.5 (6.3 to 8.8) 10.9 (9.8 to 12.1) 12.8 (11.6 to 14.0) 10.9 (10.2 to 11.6)

Bleeding, major 1.2 (0.8 to 1.8) 1.6 (1.2 to 2.1) 2.4 (1.9 to 2.9) 1.8 (1.6 to 2.1)

Cancer 1.3 (0.9 to 2.0) 2.5 (2.0 to 3.1) 2.6 (2.1 to 3.2) 2.3 (2.0 to 2.6)

MI/ACS 0.3 (0.1 to 0.7) 0.7 (0.5 to 1.0) 0.9 (0.7 to 1.3) 0.7 (0.5 to 0.9)

Recurrent VTE episode 4.8 (3.9 to 5.9) 6.5 (5.7 to 7.4) 4.2 (3.6 to 4.9) 5.2 (4.8 to 5.7)

Stroke/TIA 0.5 (0.3 to 1.0) 0.6 (0.4 to 1.0) 1.0 (0.8 to 1.4) 0.8 (0.6 to 1.0)

Abbreviations: ACS, acute coronary syndrome; CI, confidence interval; IDDVT, isolated distal deep vein thrombosis; MI, myocardial infarction; PDVT,
proximal deep vein thrombosis; PE, pulmonary embolism; TIA, transient ischemic attack; VTE, venous thromboembolism.

Fig. 4 Outcomes in isolated distal deep vein thrombosis (IDDVT) versus proximal DVT (PDVT) (reference) group, days 0 to 365. Hazard ratio (HR)
for death and subhazard ratios (sHRs) for other outcomes with death as competing risk.
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used. The diagnosis of PE was usually confirmed by CT
pulmonary angiography.

Overall, IDDVT patients comprised approximately one-
third of the entire cohort of DVT. However, the relative
proportions of IDDVT versus PDVT varied considerably
from country to country, with some centers paradoxically
showing a marked preponderance of the former over latter

presentation. Rather than being a reflection of the true
epidemiologic picture, or an artifact of random sampling,
this finding could be due to different local practices in
performing diagnostic tests. It is believed that many centers
worldwide limit CUS scan to proximal veins while others
perform whole-leg imaging.12 Furthermore, there is no
uniform definition for “IDDVT,”5 and it is conceivable that

Fig. 5 Outcomes in isolated distal deep vein thrombosis (IDDVT) versus pulmonary embolism (PE) (reference) group, days 0 to 365. Hazard ratio
(HR) for death and subhazard ratios (sHRs) for other outcomes with death as competing risk.

Table 4 Major outcomes in IDDVT versus PDVT patients stratified by the presence of transient provoking factors, persistent risk
factor (active cancer), or no provoking factor, rate per 100 person-years (95% CI)

Risk group/outcome IDDVT
(n ¼ 2,124)

PDVT
(n ¼ 3,831)

Active cancer

All-cause mortality 40.0 (29.9 to 53.4) 55.3 (46.9 to 65.1)

Recurrent VTE episode 11.9 (6.9 to 20.4) 12.8 (9.0 to 18.1)

Bleeding event–major 8.0 (4.2 to 15.3) 5.5 (3.2 to 9.3)

Transient provoking factor

All-cause mortality 1.6 (0.9 to 2.8) 5.8 (4.5 to 7.4)

Recurrent VTE episode 3.0 (2.0 to 4.6) 6.4 (5.0 to 8.2)

Bleeding event–major 1.1 (0.5 to 2.2) 1.7 (1.1 to 2.7)

Unprovoked

All-cause mortality 3.0 (2.1 to 4.2) 3.5 (2.8 to 4.4)

Recurrent VTE episode 5.4 (4.1 to 6.9) 5.8 (4.8 to 6.9)

Bleeding event–major 0.6 (0.3 to 1.3) 1.1 (0.7 to 1.6)

Abbreviations: CI, confidence interval; IDDVT, isolated distal deep vein thrombosis; PDVT, proximal deep vein thrombosis; VTE, venous
thromboembolism.
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some patients with thrombosis involving calf muscle veins
and not axial vessels might have been excluded. These
observations cast doubts in two directions. In some countries
theremight exist underdiagnosis, with potential harmdue to
missed cases, whereas elsewhere overdiagnosis due to false
positives or picking up clinically irrelevant cases may cause
potential harm due to unnecessary treatment, as other
authors have also suggested.11

Although treatment patterns in the GARFIELD-VTE cohort
appear to follow guideline-recommended practice, these
real-world data reveal some interesting divergences. Nota-
bly, nearly all patients with IDDVT received anticoagulant
therapy, including chronic anticoagulant therapy. Two re-
cent, large-scale clinical investigations12,23 have suggested
that anticoagulant therapy had little utility and was possibly
harmful in low-risk patients (the majority) with IDDVT.
International clinical practice guidelines13,14 reflect these
results by not generally advocating anticoagulant therapy
against IDDVT, unless severe, and instead recommend risk
stratification in these patients. In the present study, only
13.8% had prior VTE and 7.2% active cancer. On the other
hand, nearly half reported recent provoking factors within
30 days prior to enrolment. This suggests that the majority
would be considered “low risk” in whom anticoagulant
therapy is not generally recommended. However, active
treatment of emergent IDDVT rather than risk-stratified
therapy appears routine practice globally.

Decision to extend anticoagulant therapy beyond 3months
waswidespread, including inpatientswith IDDVT.Thisfinding
is surprising for at least two reasons: recurrence rate is

believed lower in patients with IDDVT than in those with
PDVT,24,25and this disease entity is often causedby temporary
provoking factors,21,22as thepresent studyappears toconfirm.
Useofprolonged (>3months)anticoagulant therapywaseven
higher inpatientswith PDVT andPE. For both initial treatment
and longer-termanticoagulation,DOACsweremorefrequently
selected thanVKA in all VTE patients. As a corollary of thehigh
proportionof patientswho received extensive anticoagulation
therapy, there was a very low prevalence of IDDVT patients
who received no anticoagulation or GCS (3.0%), despite guide-
lines (e.g., ACCP13,14) recommending this strategy in many
low-risk individuals.

Some recent evidence suggests that the prognostic signifi-
cance of leg DVT location (IDDVT or PDVT) interacts with the
presence of provoking factors, especially cancer.24–26 Valerio’s
group26 showed that in the absence of provoking factors
patients with IDDVTwere less likely to experience recurrence
than those with PDVT, whereas the prognostic impact of DVT
location was weaker if the lesion were provoked. In contrast,
the present study shows that the risk of recurrence and death
was decreased in IDDVT versus PDVT patients with transient
provoking factors, and that DVT locationwas a less important
prognostic indicator in unprovoked patients and those with
cancer.Hence, controversy remainsas towhether thepresence
of transient provoking factors influences future risk or the
decision to treat IDDVT.

This study has a number of limitations. Apart from its real-
world registry design (unselected, consecutive patients), there
wasnocontrolgroupof IDDVTpatientswithwhich to compare
treatment patterns and their success. For example, recurrence

Fig. 6 Outcomes in isolated distal deep vein thrombosis (IDDVT) versus proximal DVT (PDVT) patients stratified by the presence of persistent
provoking factor (active cancer), transient provoking factors (at least one of surgery, hospitalization, pregnancy, hormone replacement therapy/
oral contraception, acute medical illness, or trauma of lower limb within 3 months prior to enrolment), or no provoking factor.
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rates in patients who continued long-term anticoagulant
therapy versus those who stopped treatment early are
unknown, as are recurrence rates in untreated patients with
IDDVTversus PDVT. As noted above, specific site of IDDVTwas
not recorded (axial or muscular), which may have impacted
treatment strategy.

In conclusion, the GARFIELD-VTE registry provides real-
world data showing how patients with VTE are being diag-
nosed and treated around the world. This study suggests that
patients presenting with IDDVT are likely to have experienced
recent provoking factors such as leg trauma and hospitaliza-
tion. Theyare less likely todevelopcancercomparedwithPDVT
and PE patients, and have a lower HR for experiencing VTE
recurrence. Almost all IDDVT patients received anticoagulant
therapies, innearlyhalfof the cases forat least 12months. Very
few IDDVT patients were deferred anticoagulants. These find-
ings point to a need for better-defined risk stratification for
IDDVT as well as closer implementation of guideline-recom-
mended practice.

What is known about this topic?

• In many cases isolated distal DVT (IDDVT) occurring
below the knee may spontaneously resolve; on the
other hand, it could extend proximally and lead to
pulmonary embolism.

• Decision whether to provide anticoagulation against
IDDVT is influenced by perceived level of risk.

What does this paper add?

• In this large, global, observational cohort study pat-
terns of diagnosis and treatment of IDDVT were ana-
lyzed and compared with proximal DVT (PDVT) and
pulmonary embolism (PE).

• IDDVT was more often associated with transient pro-
voking factors whereas PDVT and PE likelier resulted
from persistent provoking factors.

• Risk of serious outcomes such as death and cancer was
lower for IDDVT than for PDVT and PE.

• All patients with IDDVT, PDVT, and PE received anti-
coagulation therapy.

• Controversy remains as to whether the presence of
provoking factors predicts future risk in patients with
IDDVT.
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