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Abstract

The optimal management of isolated distal deep vein thrombosis (IDDVT) is uncertain. To assess the efficacy and safety of
anticoagulation in patients with IDDVT we performed a systematic review and meta-analysis of randomized and cohort stud-
ies on anticoagulation for IDDVT. Efficacy outcomes included recurrent deep vein thrombosis (DVT), pulmonary embolism (PE),
proximal progression of IDDVT, post-thrombotic syndrome (PTS). Safety outcomes included major bleeding and clinically rel-
evant non-major bleeding (CRNMB). Pooled incidence and risk ratios (RR) with 95% confidence intervals (Cl) were calculated.
Treatment duration was defined as short (<6 weeks), long (6-12 weeks), or extended (>12 weeks). Fifty-three studies (14,580
patients) were included. The incidence of recurrent DVT and proximal progression was 16% and 11% in untreated patients, 7%
and 7% in short, 6% and 3% in long, and 4% and 2% in extended anticoagulation, respectively. The incidence of PE (2%) and
major bleeding (2%) was low, with similar risk across groups of treatment duration. The incidence of PTS was 30% in untreat-
ed patients, 11% in short, and 0% in long anticoagulation. The incidence of CRNMB was respectively 2%, 1%, 4%, and 8%. Pa-
tients receiving short courses of anticoagulation had higher risk of recurrent VTE (RR=2.72; 95% CI: 119-6.23) and proximal
progression (RR=3.86; 95% Cl: 1.77-8.43) than patients receiving long anticoagulation, with similar bleeding risk in patients with
IDDVT, anticoagulation seemed associated with lower risk of recurrent VTE and proximal progression, and similar bleeding risk

compared to no anticoagulant treatment. Long-term treatment duration appeared to be more effective.

Introduction

Isolated distal deep vein thrombosis (IDDVT) refers to a
lower extremity deep vein thrombosis (DVT) that occurs
below the knee (i.e., below the popliteal vein) in the absence
of concomitant thrombosis in other venous districts and
represents the most common site of DVT presentation in
the lower limbs!? With some interindividual variability, the
distal deep veins of each leg, including the anterior and
posterior tibial veins, the peroneal vein, and the muscular
veins (soleus and gastrocnemius muscles), converge to form
the trifurcation area, which drains into the popliteal vein.
Due to its anatomical contiguity to the proximal deep veins
and similar clinical features as proximal DVT, thrombosis
at the level of the trifurcation is conventionally managed
as proximal DVT.>* Although IDDVT has long been con-

sidered a benign condition, several studies have reported
non-negligible rates of complications, including extension
to the proximal veins, thrombosis recurrence, pulmonary
embolism (PE), and the post-thrombotic syndrome (PTS).*
These rates are particularly evident in high-risk subpopu-
lations, such as patients with active cancer.® A number of
randomized controlled trials (RCT) have been carried out
to compare different management strategies for IDDVT, but
their findings have not always been consistent.® This has
led to substantially weak and variable recommendations
from clinical guidelines and to heterogeneous management
strategies in daily clinical practice.”®

To summarize the available evidence on anticoagulation for
IDDVT, we performed a systematic review and meta-anal-
ysis of RCT and cohort studies evaluating the efficacy and
safety of anticoagulant treatments, and assessed the in-
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cidence of relevant outcomes in relation to the use, dose
and duration of anticoagulation.

Methods

This meta-analysis was conducted following the PRISMA
guidelines® The PROSPERO registration ID is CRD42023437913.

Search strategy and study selection

We performed a systematic review of the literature using
four electronic databases (MEDLINE, EMBASE, CINAHL,
CENTRAL) up to March 2024 to identify all available RCT
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and cohort studies on IDDVT treatment (Figure 1). Two
authors (MC and LG) independently screened the lists of
records obtained by the search and performed the study
selection based on titles and abstracts. The studies were
included in the analysis if they met all the following criteria:
(i) objective diagnosis of IDDVT; (ii) availability of data on
relevant outcomes and (iii) inclusion of at least ten IDDVT
patients. Any type and duration of anticoagulant treatment,
as well as no anticoagulation, were considered acceptable
for inclusion. Other therapeutic strategies and the relative
studies were included if outcomes could be extracted in
patients receiving anticoagulation treatment. Studies that
met the inclusion criteria underwent independent full-text

Identification of studies Identification of studies
via databases and registers § via other methods
Records Records removed Records
identified from: before screening: identified
= Embase (N=966) . | Duplicate records from:
2 | | MEDLINE (N=475) "| removed (N = 354) Citation
o CINAHL (N=432) Records marked as screening
£ | | CENTRAL (N=41) ineligible by (N=9)
o automation
L) tools (N=0)
Records removed
for other
reasons (N=0)
—
v v
Records screened .| Records excluded Reports Reports
(N: 120) d (N: 1’440) SOUght R SOUght
for retrieval "| for retrieval
(N=9) (N=29)
Records sought Records not
2 | | retrieval (N=120) "| retrieved (N= 3) Reports Reports
= assessed assessed
g l for eligibility for eligibility
a (N=9) (N=09)
Records assessed Reports excluded (N=70)
for eligibility »| Data not
(N=117) available (N= 26)
Duplicate of other
publications (N= 14)
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v
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% review (N=53)
% Reports of included | <
£ studies (N=53)

Figure 1. PRISMA flow diagram.
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screening performed by the two authors (MC and LG) for
final eligibility and data extraction.

Data extraction

Two authors (AP and IMP) reviewed eligible articles and
extracted available data on each study (e.g., year of publi-
cation, design) and population characteristics (e.g., number
and type of patients included, mean age, sex), method of
diagnosis of IDDVT (i.e., ultrasonography), presence of symp-
toms, anticoagulant treatment (e.g., type, dose and dura-
tion), type of other management strategies (e.g., placebo,
elastic compression, antiplatelet agents, anti-inflammatory
drugs, or no treatment), and follow-up duration. The risk of
bias was evaluated using the Cochrane tools for randomized
(RoB 2) and non-randomized studies (ROBINS-1)."12

Outcomes

The efficacy outcomes included the incidence of objectively
confirmed recurrent DVT, PE, proximal progression of ID-
DVT, and PTS. Safety outcomes included the occurrence of
major bleeding and clinically relevant non-major bleeding
(CRNMB), as defined by the investigators of each study.

Statistical analysis and risk of bias assessment

Pooled risk ratios (RR) and pooled incidences (ES) with cor-
responding 95% confidence intervals (95% CI) were calculat-
ed in a random-effects model through the inverse variance
method and DerSimonian-Laird method was used for T2
estimation. We used a continuity correction of 0.5 for studies
with zero events. Heterogeneity was classified as follows:
(i) 0% to 40% |2 values indicate a level of heterogeneity that
might not be important; (ii) 30% to 60% I?> values may repre-
sent moderate heterogeneity, (iii) 50% to 90% I? values may
represent substantial heterogeneity, (iv) 75% to 100% |2 values
indicate considerable heterogeneity!”® The between-study het-
erogeneity was also evaluated by visual inspection of forest
plots. The analysis was performed evaluating the duration
of anticoagulation (i.e., short [<6 weeks], long [6-12 weeks],
extended [>12 weeks], and mixed), therapeutic scheme (i.e.,
therapeutic, intermediate, prophylactic, and mixed doses) and
the classes of venous thromboembolism (VTE) recurrence
risk (i.e., high and low risk, as defined by the investigators of
each study). A sensitivity analysis was conducted including
only RCT and prospective cohort studies. Publication bias
was assessed with Egger’s test and represented graphically
by funnel plots of the logit-transformed proportion versus
the standard error!

This study respect the ethical rules of the country in which
it has been performed.

Results

The literature search identified 1,914 records. After removing
354 duplicates, 1,440 records were excluded after evalua-
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tion of the title and/or abstract. Of 120 studies evaluated
in full-text, we excluded three studies as reports could not
be retrieved, 26 as data were not available, 14 because they
were duplicates of previous publications, and 30 records
which did not meet the inclusion criteria. Nine additional
studies were retrieved after manual search of the refer-
ences of selected papers, of which three were excluded
after full-text screening (Figure 1).

Overall, 53 studies were eventually included in the analysis,
for a total population of 14,580 patients. Of these studies,
13 were RCT,%-?" 21 prospective and 19 retrospective cohort
studies. The complete list of references is provided in the
Online Supplementary Appendix.

Online Supplementary Table S1reports the main characteris-
tics of the included studies. Anticoagulant treatments were
given at prophylactic doses in four studies, at intermediate
doses in two studies, at therapeutic doses in 30 studies,
and at mixed doses in eight studies. The most commonly
used anticoagulant drugs were low molecular weight hep-
arins (LMWH), followed by vitamin K antagonists (VKA),
unfractionated heparin (UFH), direct oral anticoagulants
(DOAC), and fondaparinux. Treatment duration was short in
20 studies, long in 16 studies, extended in four studies and
mixed in 16 studies. Twenty-three studies included patients
presenting with symptomatic IDDVT only,>®81719.21-282739 while
the remaining included both patients with symptomatic
IDDVT and patients with asymptomatic IDDVT at the time
of enrolment. Follow-up duration ranged between 1 month
and 8.4 years, for a median of 7.75 months.

The overall quality of the 13 RCT was low in five, high in
one, or with some concerns in seven studies (Figure 2). The
overall quality of the 40 cohort studies was low in 14, high
in eight, or with some concerns in 18 studies, respectively
(Figure 3).

As detected by the Egger test, there was evidence of pub-
lication bias for studies evaluating major bleeding and
CRNMB (Online Supplementary Figures S28-S32).

Efficacy outcomes

Figure 4 shows the incidence of the efficacy outcomes
sorted by duration and dose of therapy, and baseline pa-
tients’ risk.

The incidence of recurrent DVT was 16% (95% Cl: 10-26%;
1°=84%) in patients receiving no anticoagulant therapy, and
7% (95% Cl: 4-11%; 12=85%), 6% (95% Cl: 4-9%; 12=86%), and
4% (95% Cl: 2-7%; 1°=80%) in patients receiving short, long,
and extended duration of anticoagulation. Corresponding RR
were 0.21(95% Cl: 0.03-1.60) for short duration of treatment
compared to no treatment and 0.40 (95% CI: 0.12-1.36) for
long duration compared to no therapy (Figure 5). Overall,
the risk of recurrent DVT was lower in patients receiving
anticoagulant therapy than untreated patients (RR=0.36;
95% Cl: 018-0.72; 12=57%). Specifically, the risk of recur-
rent DVT was significantly higher in patients receiving short
versus long duration of anticoagulation (RR=2.72; 95% CI:
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119-6.23; 12=52%) (Online Supplementary Figures S1, S15
and S76). The incidence of recurrent DVT according to the
dose of anticoagulant treatment was 13% (95% Cl: 3-47%;
12=90%) in patients receiving prophylactic dose, 7% (95% ClI:
1-30%; 12 93%) in patients receiving intermediate dose and
6% (95% Cl: 4-9%; 1°=88%) in patients receiving therapeutic
dose (Online Supplementary Figures S2-S4). According to
the baseline patients’ risk of VTE, this incidence was 9%
(95% Cl: 4-18%; 12=93%) in patients at high risk and 3% (95%
Cl: 2-6%; 1°=45%) in low-risk ones (Online Supplementary
Figures S5 and S6).

The incidence of PE was similar in all subgroups of patients
with a pooled incidence of 2% (95% CI: 2-3%) (Online Sup-
plementary Figures S7-S12, S17 and S18).

The incidence of proximal progression of IDDVT was 11%
(95% Cl: 7-16%; 1°=74%) in patients receiving no anticoag-
ulant therapy, and 7% (95% Cl: 2-18%; 1°=89%), 3% (95%
Cl: 1-6%; 12=72%), and 2% (95% Cl: 1-5%; I>=NA) in patients
receiving short, long and extended duration of anticoag-
ulation, respectively. The risk of proximal progression of
thrombosis was significantly higher in patients receiving
short versus long duration of anticoagulation (RR=3.86; 95%
Cl: 1.77-8.43) (Figure 5; Online Supplementary Figure S13).
The pooled incidence of PTS was 30% in patients receiving
no therapy (95% Cl: 23-40%; 1°=0%), 11% in patients receiving
short duration (95% Cl: 2-44%; 1°=90%) and 0% in patients
on long duration of anticoagulation (95% Cl: 0-32%; 1>=NA)
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(Online Supplementary Figure S14).

A sub-analysis sorted on type of anticoagulant showed
similar incidence of DVT recurrence and PE in DOAC, VKA
and LMWH groups. The risk of proximal progression of
thrombosis was higher in patients receiving VKA (12%; 95%
Cl: 5-28%) than in those on DOAC (2%; 95% Cl: 1-5%) or
LMWH (3%; 95% Cl: 0-28%) (Online Supplementary Table S2).
A sensitivity analysis including only RCT and prospective
cohort studies reported similar results in terms of propor-
tion of efficacy outcomes, occurrences and risk ratios, when
compared to those of the primary analyses. The incidence
of recurrent DVT, PE and DVT proximal progression was 8%
(95% Cl: 6-11%; 1?°=92%), 2% (95% CI: 2-3%; 1°=60%) and 7%
(95% Cl: 5-1%; 1°=77%), respectively (Online Supplementary
Tables S3 and S4).

Similarly, a sensitivity analysis including only high-quality
studies published since 2009 reported comparable results:
the incidence of recurrent DVT, PE and DVT proximal pro-
gression was 6% (95% Cl: 4-10%; 1°=3%), 2% (95% CI: 1-3%;
12=71%) and 8% (95% Cl: 2-27%; 1°=86%) respectively (Online
Supplementary Table S5).

Poor reporting did not allow any other subgroup analysis
for these outcomes.

Safety outcomes
Figure 6 shows the incidence of the safety outcomes sorted
by duration of therapy and baseline patients’ risk.

D1 D2 D4 D5 Overall
Ageno W, 2022 ‘ . . . . ‘ Low-risk
Belcaro G, 1999 ! ! ! . ! ! Some concerns
Ferrara F, 2006 N ) 1 © High-isk
Galanaud JR2020 @ @ o+
D1 Randomisation process
Horner D, 2014 1 ! ! !
D2 Deviations from the

Lagerstedt Cl, 1985 !

intended interventions

PellegriniV, 1993

D3 Missing outcome data

Pinede L, 2001

Righini M, 2016

Sartori M, 2024

D4 Measurement of the outcome

D5 Selection of the reported result

Schwarz t, 2001

SchwarzT, 2010

YamashitaY, 2023

9000000000006 06-

Figure 2. Risk of bias of included randomized
controlled trials.
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The incidence of major bleeding was similar among pa- patients at low risk (95% CI: 0-2%; 1>=0%), compared to
tients receiving different durations of anticoagulation with 4% in high-risk patients (95% Cl: 2-10%; 1>=77%) (Online
a pooled incidence of 2% (95% ClI: 1-3%; 12 76%) (Online Supplementary Figures S21 and S22).

Supplementary Figures S20 and S26). This incidence was The incidence of CRNMB was 2% in patients receiving no
1% in patients receiving therapeutic dose of anticoagulation therapy (95% Cl: 1-4%; 1°=0%), 1% in patients receiving short
(95% ClI: 1-3%; 1?=56%), no information was available for duration (95% CI: 1-3%; 12=11%), 4% in patients receiving
different schemes of treatments. Regarding the baseline long duration (95% Cl: 3-7%; 12 77%), and 8% in patients
patients’ risk, the incidence of major bleeding was 1% in receiving extended duration therapy (95% Cl: 6-11%; I>==not

Risk of bias domains
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Figure 3. Risk of bias of included non-random-
. ized controlled trial.
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applicable [NA])) (Online Supplementary Figures S23 and
S27).

As for the therapeutic scheme of anticoagulation, the inci-
dence of CRNMB was 2% in patients receiving therapeutic
doses (95% CI: 1-5%; 1°=64%), no data were available for
other therapeutic schemes. Finally, depending on the pa-
tients’ baseline risk, the incidence of CRNMB was 8% (95%
Cl: 6-10%) and 2% (95% Cl: 1-4%) in patients at high and low
risk, respectively (Online Supplementary Figures S24 and S25).

M. Guarascio et al.

Figure 7 reports the risk ratios for safety outcomes in pa-
tients receiving different anticoagulant treatment durations.
A sensitivity analysis was conducted for safety outcomes
as well, including only RCT and prospective cohort stud-
ies, and reported similar results to those of the primary
analyses. The incidence of major bleeding and CRNMB was
2% (95% Cl: 1-4%; 1>=88%) and 5% (95% CI: 3-7%; 1>=73%)
respectively (Online Supplementary Tables S3 and S4).

Another sensitivity analysis including only high-quality

N/N patients

RECURRENT DVT

Random effects model, 12=91% 759/11871
Duration of therapy

Short (< 6 weeks), 12 =85% 164/1851
Long (6-12 weeks), 12 = 86% 277/3907
Extended (> 12 weeks), 12 = 80% 65/1975
No therapy, 12 = 84% 128/869
Dose of therapy

Therapeutic, 12 = 88% 231/3991
Intermediate, 12 =93% 47/451
Prophylactic, 12 = 90% 18/134
Baseline patients' risk

High-risk patients, 12 = 93% 103/1227
Low-risk patients, 12 = 45% 15/493
PULMONARY EMBOLISM

Random effects model, 12 =53% 193/11134
Duration of therapy

Short (< 6 weeks), 12 =45% 24/1634
Long (6-12 weeks), 12 =37% 75/3463
Extended (> 12 weeks), 12 = 76% 9/889

No therapy, 12 = 84% 32/1233
Dose of therapy

Therapeutic, 12=13% 35/2506
Intermediate, 12 = 74% 13/451
Prophylactic, 12 = 0% 2/147
Baseline patients' risk

High-risk patients, 12 = 86% 10/825
Low-risk patients, 12 =23% 8/865
PROXIMAL PROGRESSION

Random effects model, 12 = 84% 229/3882
Duration of therapy

Short (< 6 weeks), 12 = 89% 51/624
Long (6-12 weeks), 12 =72% 35/1198
Extended (> 12 weeks), 12 = NA 7/288

No therapy, 12 =74% 84/884
POST-THROMBOTIC SYNDROME

Random effects model, 12 = 80% 63/332
Duration of therapy

Short (< 6 weeks), 12 =90% 30/215
Long (6-12 weeks), 12 = NA 0/8

No therapy, 12 = 0% 33/109
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Figure 4. Incidence of efficacy outcomes sorted by the duration and dose of anticoagulant therapy and by the classes of risk.
The gray squares indicate the individual study estimates (ES) of the proportion of best-corrected visual acuity improvement,
whereas the gray horizontal lines indicate the 95% confidence intervals (Cl) of the individual studies. The diamonds indicate the
summary estimates with 95% CI. DVT: deep vein thrombosis; NA: not applicable.
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studies published since 2009 was performed and reported
similar results: the incidence of major bleeding and CRNMB
was 2% (95% Cl: 1-3%; 1?=77%) and 3% (95% Cl: 2-5%,;
12=75%), respectively. (Online Supplementary Table S5).
Poor reporting did not allow any other subgroup analysis
for these outcomes.

Discussion

The results of this systematic review and meta-analysis
suggest that patients with IDDVT who are managed without
anticoagulation have a higher risk of recurrent DVT, proximal
progression of thrombosis, and PTS compared with patients
receiving anticoagulant treatments. Long-term anticoagu-
lation regimen (i.e., between 6 and 12 weeks) appears to be
more effective than short-term treatment durations (i.e.,
up to 6 weeks). Furthermore, there is a trend towards a
reduced risk of recurrent DVT in extended treatment (i.e.,
over 12 weeks) compared to long treatment duration. The
incidence of recurrent DVT was higher in patients defined
at high risk than in those defined at low risk and the ben-
efit of anticoagulant treatment appeared to be greater in
patients receiving either intermediate or therapeutic doses
of anticoagulant agents as compared with patients receiving
prophylactic doses. There were no differences in PE across
groups of different treatment duration or dose. Globally,
the incidence of major bleeding was low (ranging from 1%

N/N
RECURRENT DVT
Anticoagulationvs. No therapy, 12=52%  57/902
Short vs. No therapy, 12 =85% 9/217
Long vs.No therapy, 12 =15% 39/521
Short vs. Long therapy, 12 =52% 87/585
Long vs. Extended therapy, 12 =NA 9/272
PULMONARY EMBOLISM
Anticoagulation vs.No therapy, 12 = 24% 26/1360
Short vs.No therapy, 12 = 66% 5/235
Long vs.No therapy, 12 =0% 12/533
Short vs.Long therapy, 12 =0% 5/385
PROXIMAL PROGRESSION
Anticoagulation vs, No therapy, 12 =0% 6/262
Short vs. Long therapy, 12 =NA 27/96
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to 4%) and similar across the considered groups; moreover,
the risk for major bleeding was lower in patients treated
with anticoagulants. CRNMB rates were higher in patients
at high risk for recurrent DVT and in those receiving long
or extended treatment duration.

Despite previous studies claimed IDDVT to be a benign
disease associated with a low incidence of proximal DVT
and PE,3849-42 other studies reported a similar long-term
risk of recurrence as more proximal DVT.>3** Furthermore, a
significant proportion of patients presenting with acute PE
are found to have concomitant IDDVT as the sole possible
source of embolization.*®* Unfortunately, patients with ID-
DVT were excluded from the majority of RCT evaluating the
efficacy of therapeutic approaches for VTE. Therefore, the
available data remain scarce to make a definitive judgement
on the optimal therapeutic management for this patients
population.

The findings of our study support the use of anticoagulant
therapy in IDDVT, confirming its efficacy and relative safety in
a very large population. A previous meta-analysis by Franco
and colleagues included 4,072 patients diagnosed with IDDVT
from 24 studies.® The use of anticoagulation was associated
with a significant reduction in VTE recurrence compared to
no treatment, without a statistically significant increase in
the risk of major bleeding.?® The analysis sorted by dose of
therapy showed a trend toward a lower risk of recurrent VTE
in patients on therapeutic dose of anticoagulant treatment
compared to prophylactic or intermediate doses, although

N/N RR (95% CI)
92/765 ., 0.36(0.18-0.72)
10/152 . 0.21 (0.03-1.60)
20/135 = 0.40(0.12-1.36)
33/920 2.72(1.19-6.23)
19/1004 - : 1.75(0.80-3.82)
19/84 ——— 0.94 (0.39-2.28)
6/344 1.56 (0.13-18.17)
2/142 1.11(0.20-6.03)
2/718 1.73(0.34-8.79)
12/170 0.42(0.16-1.08)
7/96 3.86(1,77-8.43)

T T T T T 1

0 1 2 3 4 5

Figure 5. Risk ratios of efficacy outcomes sorted by the duration of anticoagulant therapy (short, <6 weeks of therapy; long, 6-12
weeks of therapy; extended, >12 weeks of therapy; mixed, mixed duration of therapy). The vertical line indicates the null estimate
value. The gray squares indicate the individual study estimates of the proportion of best-corrected visual acuity improvement,
whereas the gray horizontal lines indicate the 95% confidence interval (Cl) of the individual studies. DVT: deep vein thrombosis;

NA: not applicable; RR: risk ratios.
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there was evidence for significative heterogeneity.® Our
meta-analysis aligns with the results of the previous one,
and further corroborates and extends its insights in a larger
population, providing data for specific subgroups of patients
according to the type and dose of treatments, as well as
underlying patients’ risks. Our results confirmed the benefit
of anticoagulant treatment as compared to no treatment,
although this difference was not statistically significant.
Extending treatment duration beyond 6 weeks seemed to
be more beneficial than shorter treatment durations, how-
ever, once again the significant heterogeneity limited strong
conclusions. At variance with the study by Franco et al., we
found similar incidence of recurrent DVT in patients treated
with intermediate or high dose of anticoagulant drugs.

To our knowledge, this is the first meta-analysis assess-
ing anticoagulation for IDDVT that provides information on
pooled incidence rates of IDDVT according to the baseline
patients’ risk. We believe this may be relevant since differ-
ent management approaches are currently suggested for
high- and low-risk patients.”® In the OPTIMEV study, patients
over 50 years old, those with an unprovoked IDDVT, or with

N/N patients
MAJOR BLEEDING
Random effects model, 12 =76% 188/8743
Duration of therapy
Short (< 6 weeks), 12 =62% 15/1810
Long (6-12 weeks), 12=57% 67/2889
Extended (> 12 weeks), 12 =92% 53/889
No therapy, 12 =56% 7/353
Dose of therapy
Therapeutic, 12 =56% 16/1944
Baseline patients' risk
High-risk, 12=77% 64/1227
Low-risk, 12 =0% 1/691
CRNMB
Random effects model, 12 =70% 223/5485
Duration of therapy
Short (< 6 weeks), 12=11% 10/1115
Long (6-12 weeks), 12=77% 99/2292
Extended (> 12 weeks), 12 =NA 50/601
No therapy, 12 =0% 5/441
Dose of therapy
Therapeutic, 12 =64% 32/1141
Baseline patients' risk
Low-risk, 12 =0% 10/584
High-risk, 12 =0% 66/825
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multiple veins involvement had a 3-fold increased risk of
VTE recurrence compared to those without these risk fac-
tors.® In the articles selected for the present analysis, the
definitions of high and low risk varied considerably among
studies (Online Supplementary Table S6). Certainly, patients
with cancer-associated IDDVT, such as those enrolled in
the ONCO-DVT study, are considered to be at high risk.>™®44
In other studies, patients with cancer were excluded be-
cause they were considered at very high risk, and different
definitions of the level of risk were provided.??2 We found
that the incidence of recurrent DVT tended to be higher in
patients defined as high risk than in those defined as low
risk (9% vs. 3%). While limited by the relative low number
of patients and events, this analysis seems to support the
need for anticoagulant therapy in high-risk patients, while
its relevance remains less clear for low-risk patients. Hence,
further studies should standardize the definition of low-risk
patients and determine the optimal management strategy
for these patients.

Of interest, our study reports a lower incidence of PTS in
patients receiving anticoagulant therapy compared to pa-

N of studies ES (95% Cl)
27 - 2(1-3)
13 B 1(1-2)
1 2(2-4)
2 3(0-21)
5 ‘ 2(0-8)
13 1(1-3)
3 4(2-10)
4 1(0-2)
18 - 4(3-5)
8 o 1(1-3)
8 4(3-7)
1 T 8(6-11)
5 o 2(1-4)
9 2(1-5)
3 ’ ! 2(1-4)
2 T 8(6-10)

0 2 4 6 8 10

Figure 6. Incidence of safety outcomes sorted by the duration and dose of anticoagulant therapy and by risk classes. The gray
squares indicate the individual study estimates of the proportion of best-corrected visual acuity improvement, whereas the
gray horizontal lines indicate the 95% confidence interval (Cl) of the individual studies. The diamonds indicate the summary

estimates (ES) with 95% CI.
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N/N
Major bleeding
Anticoagulation vs. No therapy, 12 = 0% 21/612
Short vs. No therapy, 12 = NA 17122
Long vs. No therapy, 12 =0% 20/490
Shortvs.Long therapy, 12 =82% 43/491
CRNMB
Anticoagulation vs. No therapy, 12 = 6% 30/689
Long vs. No therapy, 12 =NA 7/399
Short vs.No Long, 12 = NA 1/130
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N/N RR (95% ClI)
19/219 v+ 0.27 (0.14-0.52)
7/130 o 0.15(0.02-1.22)
12/89 e 0.29(0.14-0.58)
15/822 1.55(0.12-19.37)
1/130 2.37(0.96-5.85)
2/84 — 0.74 (0.16-3.48)
1/130 1.00 (0.06-15.82)

0 1 2 3 4 5

Figure 7. Risk ratios of safety outcomes sorted by the duration of anticoagulant therapy (short, <6 weeks of therapy; long, 6-12
weeks of therapy; extended, >12 weeks of therapy; mixed, mixed duration of therapy). The vertical line indicates the null estimate
value. The gray squares indicate the individual study estimates of the proportion of best-corrected visual acuity improvement,
whereas the gray horizontal lines indicate the 95% confidence interval (Cl) of the individual studies. CRNMB: clinically relevant

non-major bleeding; NA: not applicable; RR: risk ratios.

tients receiving no treatment. PTS appears to be a relatively
frequent complication affecting also patients diagnosed
with IDDVT. As shown by recent evidence from the inter-
national GARFIELD-VTE registry, 21.2% of patients with
IDDVT developed PTS over a 3-year follow-up period.** The
reduction of PTS with anticoagulant treatment could be
related to higher rates of vessel recanalization obtained
with adequate anticoagulation, as also suggested by the
results of the RIDTS study.? Although limited by the small
sample size, these findings further support the use of an-
ticoagulation to lower the overall burden of IDDVT in terms
of its short- and long-term complications.

The similar rates of major bleeding events observed in our
study suggest a favorable clinical benefit of anticoagulant
treatment, even when administered for longer durations,
and are consistent with previous observations.® However,
these results should be considered with caution since only
approximately half of the included studies reported data on
bleeding, and the definitions of major bleeding and CRNMB
were heterogeneous across different papers. Notably, the
incidence of major bleeding and CRNMB was higher in high-
risk patients as compared to low-risk patients, suggesting
the need for more careful and case-by-case evaluation for
decision making in this subgroup of patients.

It is important to consider that a meta-analysis is inherent-
ly constrained by the limitations of the individual studies
and the heterogeneity of the data. Our meta-analysis has
some specific limitations that need to be acknowledged.
Only a few studies included symptomatic events, and the
low methodological study quality may have influenced the
results, contributing to a certain degree of heterogeneity.
The type (LMWH, UFH, fondaparinux, VKA, and DOAC), as
well as the regimen (dose and duration) of anticoagulant
agents varied across studies. The definitions of antico-

agulant dose varied considerably among studies (Online
Supplementary Table S7). Since this is a study-level me-
ta-analysis, we could not adjust for the duration of treat-
ment, which was insufficiently reported in many studies.
The analysis focusing on treatment durations showed a
borderline heterogeneity (1?=52%) that was almost entire-
ly limited to the pooled analysis of retrospective cohort
studies. Indeed, the cohort studies included in the analysis
were rather heterogenous in terms of study population
(surgical patients undergoing screening for IDDVT or pa-
tients with symptomatic IDDVT), site of IDDVT (muscular
or axial veins), diagnostic procedures to confirm recurrent
or progressive thrombosis during follow-up, efficacy out-
comes, and regimens of anticoagulants. Additionally, there
was considerable variation in type of treatments provided
for patients not receiving anticoagulants, which included
placebo, elastic compression, antiplatelet agents, anti-in-
flammatory drugs, or no treatment at all. Concomitant
therapies varied considerable even among anticoagulated
patients. Due to these limitations, our results should be
considered as a hypothesis rather than conclusive.
Despite these limitations, our study has also several
strengths. In particular, by including a substantial number
of studies (53 studies with over 14,000 patients), we were
able to perform several sensitivity analyses.

In conclusion, this meta-analysis suggests that anticoag-
ulant therapy is an effective approach for patients with
IDDVT as it may reduce the risk of recurrent DVT, proximal
progression of thrombosis and PTS, without increasing the
risk of bleeding complications. Our findings also suggest
the potential benefit of extending treatment beyond 6
weeks using intermediate to therapeutic doses of antico-
agulation. Further studies are needed to define the optimal
management strategy for patients defined at low risk and
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the duration of treatment for high-risk patients, in par-
ticular those with permanent risk factors (e.g., cancer) or
unprovoked IDDVT.
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