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Extended-Duration Treatment of Superficial Vein
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Purpose: To identify risk factors for recurrent thromboembolic events (RTEs) and
define the optimum duration of treatment with tinzaparin in patients with super-
ficial vein thrombosis (SVT) of the lower limbs.

Materials and Methods: A total of 147 consecutive patients with significant SVT
were treated with subcutaneously administered tinzaparin. The composite primary
endpoint of the study was RTE, deep-vein thrombosis (DVT) and/or pulmonary
embolism (PE) at 120 days. Patients were stratified into group A, where patients
received a variable dose of tinzaparin for up to 60 days (n=98), and a subsequent
group B-ext, where patients received a standardized intermediate dose of tinzapa-
rin (n=49) for 90 days.

Results: RTEs occurred in 15/147 patients (10.2%), including recurrent SVT (n=10),
DVT (n=4) and fatal PE (n=1). RTEs were less frequent in group B-ext (0% vs.
15.3% for group A, P=0.004), a difference that remained significant at the one-
year follow-up. Clinically extensive SVT was an independent predictor for RTEs
(hazard ratio, 5.94; 95% confidence interval, 2.05-17.23; P=0.001, Cox regression).
Predictors or DVT or PE in group A included clinically extensive SVT (P=0.004),
absence of local pain (P=0.023) and the ultrasound findings of superficial axial
vein thrombosis (any, P=0.006 or isolated, P=0.036) and multiple thrombosed su-
perficial venous sites (P<0.001).

Conclusion: An extended three-month regimen of tinzaparin in patients with SVT
of the lower limbs is more effective than a shorter course and may be desirable in
patients with risk factors.
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INTRODUCTION

Superficial vein thrombosis (SVT) was considered for
decades as a benign condition and a usual complication of
varicose veins. Nevertheless, on initial presentation a sub-
set of patients have already extension of their SVT into the
deep-vein system or some of them will develop this compli-
cation during the course of follow-up, more often for the
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period of the next few weeks. Even nowadays prophylactic
anticoagulation is thought to be required only for a subset
of patients of SVT [1], like those with location above the
knee, particularly in the presence of risk factors including
advanced age, male gender, malignancy, etc [2]. Additional
areas where consensus of opinion has not been reached
include the optimum duration and intensity of anticoagula-
tion. Short courses of anticoagulation are associated with a
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high frequency of SVT recurrence so that currently a 30-45
day scheme is suggested based on the results of the CAL-
ISTO trial on fondaparinux [3].

However, other studies have shown an appreciable risk
for late SVT recurrence occurring after 2-3 months, which
indicates that a longer use of anticoagulation may be justi-
fied [4,5]. Apart from fondaparinux, low molecular weight
heparins have been also investigated, including enoxaparin,
nadroparin and parnaparin [4,6,7], which complicate further
comparisons between these agents.

The aim of our study was to identify risk factors for re-
current thromboembolic events (RTEs) and the optimum
duration of treatment in patients with SVT of the lower
limbs treated with tinzaparin.

MATERIALS AND METHODS

In this prospective comparative study, started in Janu-
ary 2015 at the University Hospital of Patras, Greece, we
treated consecutive patients with SVT with subcutaneously
administered tinzaparin.

1) Inclusion and exclusion criteria

Patients were eligible for inclusion if they had a con-
siderable degree of thrombosis on ultrasound, defined as
a thrombus length =5 cm. Exclusion criteria included a
proximal extension of the SVT within 3 cm of the saphe-
nofemoral junction or propagation into the deep system on
duplex ultrasound scanning (DUS), a duration of symptoms
more than 10 days, a history of deep vein thrombosis (DVT)
or pulmonary embolism (PE) within the previous 6 months,
SVT after sclerotherapy or venous catheters within the last
month, a history of surgery during the past three months,
a body mass index (BMI) >35 kg/m’, and the presence of
a condition considered to be a risk factor for bleeding or a
contraindication for anticoagulation (e.g., spinal or epidural
anesthesia within the last 48 hours, recent cerebral bleed-
ing, brain surgery or trauma, uncontrolled hypertension,
history of stroke, active gastric ulcer or endocarditis, pres-
ence of severe hepatic or renal failure and use of antiplate-
lets or anticoagulants).

2) Clinical assessment

Patient clinical characteristics prospectively recorded in-
cluded age and gender, body weight and height, history of
venous thromboembolism (VTE) beyond six months (DVT,
PE or SVT) and treatment received (e.g., anticoagulation,
compression, etc.), the presence of autoimmune disease or
malignancy (active or by history), family history of vari-

cose veins or VTE and number of full-term pregnancies for
women. We also recorded the duration and type of symp-
toms/signs related to SVT (local pain, calf or thigh pain, ru-
bor, visible or palpable lumps and sensation of warmth over
the affected area, edema or difficulty moving the leg), the
presence of clinically evident varicose veins with laterality,
the laterality of SVT (leg affected with SVT) and its clinical
location at the calf, thigh or both parts of the leg.

3) Duplex ultrasound scanning

This was performed to confirm the diagnosis, exclude
patients with thrombus extension into the deep system or
in close proximity to the saphenofemoral junction (<3 cm),
provide the location of SVT (varicose veins, great saphe-
nous vein, small saphenous vein), and the presence of ve-
nous reflux in the superficial venous system.

Clot length measurement for extensive SVTs was per-
formed with a tape measure, between the ultrasound-
marked borders of thrombus extension.

4) Interventions

Patients were stratified into group A, where patients re-
ceived a variable dose of tinzaparin for up to 60 days (n=98),
and a subsequent group B-ext, where patients received a
standardized intermediate dose of tinzaparin, i.e., 75.0% of
the therapeutic (131 1U/kg, n=49) for 90 days. The decision
to perform an extension study (group B-ext) was made on
the ground of a number of RTEs observed in group A, in-
dicating insufficient treatment. Patients were also advised
to wear graduated elastic compression stockings as soon as
local tenderness over the affected area was subsided.

5) Risk stratification

Patients of group A were stratified by the presence of
risk factors used in the study SURPRISE (male gender, age
>65 years, previous VTE, autoimmune disease, malignancy
or SVT of non-varicose veins) [2], separately for the calf and
thigh+calf locations, in order to assess their impact on RTE
occurrence.

6) Follow-up

Patients were seen again two weeks after enrolment to
re-assess patient symptoms and repeat DUS of the lower
limb veins to determine the location and possible extension
of the thrombus (defined as an increased thrombus length),
including possible involvement of the deep system. Adher-
ence to tinzaparin use was also assessed. Patients were
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instructed to return to the hospital in case of possible RTEs
or adverse effects. Follow-up at 90 days was made by tele-
phone interview to evaluate symptoms as in previous as-
sessments, confirm occurrence of RTEs and adverse events,
and tinzaparin treatment duration. Follow-up at 120 days
focused on occurrence of RTEs and adverse events. Finally
a one-year follow-up was performed to register RTEs, com-
pliance to the suggested use of stockings, and interventions
if any (saphenectomy or ablation with dates). DUS was also
repeated to determine the length of the residual thrombus.

7) Study outcome measures

The composite primary outcome measure of the study
was RTE, defined as occurrence of clinically evident SVT
recurrence (new symptoms or signs of SVT, confirmed by
DUS) or VTE defined as DVT and/or PE, all treated as exit
events, up to 120 days after initiation of treatment. Contra-

lateral events were included into the outcome. Secondary
endpoints included the components of the primary end-
point, changes in the number of patient symptoms (at 14
and 90 days), thrombus length and asymptomatic extension
on DUS (at 14 days), major and clinically relevant non-major
bleeding according to the International Society of Throm-
bosis and Haemostasis definitions [8,9], other side effects,
RTEs at one year and death during the study period.

8) Statistics

All data were analyzed with 1BM SPSS Statistic ver. 24.0
software (IBM Co., Armonk, NY, USA). Baseline character-
istics of the two main study groups (A and B-ext) were
compared. Categorical variables were analyzed with the
chi-square or Fisher’s exact test, where appropriate. The
Kolmogorov-Smirnov test did not show a normal distribu-
tion for most continuous variables, prompting reporting of

Table 1. Patient demographics, clinical and ultrasound characteristics, and treatment details of the two study groups, short

and extended-duration treatment

Patient characteristic [short(iz)ouurgeén=98) Gr(z::z 485;16Xt P-value (Pr?:lf:;i

Age (y) 60 (47-70) 58 (49-65) 0.610 59 (47-69)
Gender (male/female) 33/65 13/36 0.380 46/101
Body mass index (y) 27.5 (24.5-29.5) 27.1 (24.5-30.3) 0.910 27.3 (24.5-30.1)
Presence of ipsilateral varicose veins 86 (87.8) 48 (98.0) 0.060 134 (91.2)
Presence of contralateral varicose veins 72 (73.5) 44 (89.8) 0.020 116 (78.9)
History of venous thromboembolism beyond 6 months 6(12.2) 12 (12.2) 1.000 18 (12.2)
Leg affected (L/R) 45/53 23/26 0.910 68/79
Duration of symptoms (d) 2 (2-4) 2 (2-3) 0.710 2 (2-4)
Number of symptoms’ 4 (3-5) 5 (4-5) 0.020 4 (4-5)
Superficial vein thrombosis location

Calf 68 (69.4) 27 (55.1) 0.090 95 (64.6)

Thigh 15 (15.3) 8 (16.3) 0.870 23 (15.6)

Calf & thigh 15 (15.3) 14 (28.6) 0.060 29 (19.7)
Ultrasound findings

Superficial axial vein thrombosis

Isolated 3(3.1) 1(2.0) 1.000 4 (15.6)°
Al 17 (17.3)° 26 (53.1)° <0.001 43 (29.3)

Length of thrombosed segment (mm) 79 (50-103) 100 (70-196) 0.006 80 (60-110)

Superficial vein incompetence 85 (86.7) 49 (100) 0.005 134 (91.2)
Tinzaparin dose (IU/kg) 133 (118-156) 131 (131-136.5) 0.940 131 (123-151)
Treatment duration (d) 30 (29.5-40) 90 (90-90) <0.001 40 (30-90)

Values are presented as median (interquartile range), number only, or number (%).

“Recorded symptoms included pain over the thrombosed varicosities, pain in the calf, pain in the thigh, redness, hardness and hot sensa-

tion over the affected area, swelling and dyskinesia.

*Great saphenous vein (GSV) in 16 cases (in combination with short saphenous vein [SSV] in 2 cases) and SSV in 1 case.

‘GSV in all cases.
‘All four patients had superficial vein incompetence.
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medians (interquartile range) and use of the non-parametric
Mann-Whitney test to compare the two groups. Related
samples Friedman’s two-way analysis of variance was used
to assess the change in the number of symptoms over time.
RTE and VTE rates were calculated with the Kaplan-Meier
method and compared with the Log-rank (Mantel-Cox) test.
Multivariate survival analysis was performed with Cox re-
gression. A P-value less than 0.05 was considered as statis-
tically significant. Because no events occurred in group B-
ext, analysis of predictors for RTEs was restricted to group A.

RESULTS

A total of 147 consecutive patients were included in the
study. The two study groups were mostly comparable, as
shown in Table 1.

However, compared to participants of group A, patients
in group B-ext had a higher number of symptoms and a
greater amount of thrombus based on its length, location
and axial superficial vein (mostly the great saphenous vein)
involvement. History of varicose veins and superficial vein
incompetence were more often in group B-ext than in
group A. On ultrasound scanning, varicose vein thrombosis
(often affecting multiple clusters) was present in all but
four patients, where isolated thrombosis of an incompetent
axial superficial vein was visualized, findings that indicated
chronic venous disease as the cause of SVT in all patients.
The median dose of tinzaparin (expressed as 1U/kg body
weight) that was used in the two groups was comparable,
although in group A there was a wider interquartile range
compared to group B-ext, where the fixed dose resulted in
minimal variation.

No patients were lost to follow-up. The median number
(interquartile range) of symptoms for groups A and B-ext
was 1 (1-2) and 2 (2-2) at two weeks (P<0.001) and 1 (0-1)
and 0 (0-1) at 90 days (P=0.016), respectively. A significant
improvement of symptoms over time was observed for
both groups (P<0.001, related samples Friedman’s two-way
analysis of variance). Median (interquartile range) thrombus
length was reduced at two weeks to 50 mm (30-80 mm)
and 53 mm (35-103 mm), and at one year to 0 mm (0-10

mm) and 0 mm (0-13 mm), for groups A and B-ext, respec-
tively. Asymptomatic extension of thrombosis within the
superficial system at two weeks was observed in 7 patients
(7.19) of group A and none of group B-ext (P=0.010).

RTEs occurred in 15/147 patients (10.2%), including 10
cases of recurrent SVT (including a single case of contralat-
eral SVT), four cases of DVT and one case of fatal PE. RTE
rates were lower in group B-ext (0% vs. 15.3% for group A,
P=0.004, Fig. 1 and Table 2).

Statistically significant predictors and non-significant
predictors with a trend of RTEs and VTE are shown in Table 3.

Statistically significant predictors of RTEs in group A
included clinically extensive SVT (i.e., involving both the
calf and thigh, P=0.037, Fig. 2A) and the ultrasound finding
of superficial axial vein (great and/or small saphenous vein)
thrombosis (P=0.008, Fig. 2B), but not other variables in-
cluding tinzaparin dose or the presence of a SURPRISE risk
factor. The latter was not a predictor even when stratified
by SVT clinical location.

Duration of treatment (stratified into two subgroups, up
to 30 days and more than 30 days) also had no effect on
RTEs in group A (P=0.260), although at 45 days the differ-
ence was significant in favor of those receiving tinzaparin
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Fig. 1. Recurrent thromboembolic event (RTE) rates were
lower in group B-ext compared to group A, 0% and 15.3%,
respectively.

Table 2. Recurrent thromboembolism event-free rates during treatment and follow-up

Event-free rate (day)

30 60 90 120 Prvalue
Group A
Tinzaparin <30 days (n=60) 93.3+0.032 85.0+0.046 81.7+0.05 81.7+0.05 0.002
Tinzaparin 31-60 days (n=38) 100+0.0 97.4+0.026 89.5+0.05 89.5+0.05 0.021
Group B-ext
Tinzaparin 90 days (n=49) 100+0.0 100+0.0 100+0.0 100+0.0 Reference
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Table 3. Predictors of RTEs and VTE on univariate and multivariate analysis

Outcome measure/variable R.esuI.tS - — —
Event rates at 120 days® Univariate analysis Multivariate analysis
RTE
Extensive SVT 12.0% vs. 33.3%, P=0.037 HR, 2.96; 95% Cl, 1.01-8.68;
P=0.047
Superficial axial vein thrombosis ~ 11.1% vs. 35.3%, P=0.008 HR, 3.70; 95% Cl, 1.32-10.40; HR, 5.94; 95% ClI,
P=0.013 2.05-17.23; P=0.001
Thigh pain 0% vs. 18.3%, P=0.073 HR, 27.1; 95% Cl, 0.09-8501;
P=0.260
Difficulty moving the leg 6.1% vs. 20.0%, P=0.077 HR, 3.50; 95% Cl, 0.79-15.53; HR, 5.87; 95% ClI,
P=0.099 1.27-27.21; P=0.024
VTE
Extensive SVT 2.4% vs. 22.2%, P=0.004 HR, 8.77; 95% Cl, 1.46-52.51;
P=0.017
Absence of local pain 3.6% vs. 21.2%, P=0.023 HR, 6.12; 95% Cl, 1.02-36.67;
P=0.047
Superficial axial vein thrombosis  2.6% vs. 19.8%, P=0.006 HR, 8.22; 95% Cl, 1.37-49.29;
P=0.021
Isolated superficial axial vein 4.4% vs. 33.3%, P=0.036 HR, 7.35; 95% Cl, 0.82-65.76;
thrombosis® P=0.075
Multiple thrombosed superficial 3.50 vs. 33.3% vs. 50%, P<0.001"  HR, 6.78; 95% Cl, 2.11-21.70;
sites P=0.001
Thrombus length 2110 mm 2.8% vs. 13.5%, P=0.050 HR, 4.98; 95% CI, 0.83-29.81;
(4th quartile) P=0.080

The date indicate statistically significant and demonstrating a non-significant statistical trend.

RTE, recurrent thromboembolic event; VTE, venous thromboembolism; SVT, superficial vein thrombosis; HR, hazard ratio; Cl, confidence
interval.

*Comparison with the Log-rank test, “Derived from Cox regression, ‘Absence of thrombosed varicosities, “One vs. two vs. three sites.
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Fig. 2. (A) Predictors of recurrent thromboembolic events (RTEs) in group A included clinically extensive superficial vein
thrombosis involving both the calf and thigh, (B) and the ultrasound finding of superficial axial vein (great and/or small
saphenous vein) thrombosis.

for 31-60 days (P=0.013, Fig. 3). 1.27-27.21; P=0.024) were the only independent predictors
Clinically extensive SVT (HR, 5.94; 95% Cl, 2.05-17.23;  of RTEs. During the one-year follow-up, five additional
P=0.001) and difficulty moving the leg (HR, 5.87; 95% CI, RTEs occurred, including two cases of DVT (one of them
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was a calf DVT early after stripping) and three cases of SVT
(on the ipsilateral side, n=1, and the contralateral side, n=2).
RTE rates were still numerically fewer in group B-ext (4.1%
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Fig. 3. Duration of treatment in patients of group A (strati-
fied into two subgroups, up to 30 days and more than 30
days) had no effect on recurrent thromboembolic events
(RTEs). However, at 45 days the difference was significant in
favor of those who received tinzaparin for 31-60 days.
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vs. 18.4% for group A, P=0.017). During this time period 10
patients had stripping and 5 more percutaneous ablation of
the ipsilateral great saphenous vein (GSV), equally distrib-
uted into the two groups (P=0.930). All-cause mortality at
one year was 2.7% (4/147) and VTE was the cause of death
in two patients with PE and venous gangrene causing sep-
sis, respectively.

VTE predictors included clinically extensive SVT (P=
0.004, Fig. 4A), superficial axial vein thrombosis (any,
P=0.006, Fig. 4B or isolated, P=0.036), absence of local
pain (P=0.023) and multiple thrombosed superficial sites
(P<0.001, Table 3). A synergism of two of these risk factors
(clinically extensive SVT and axial superficial vein thrombo-
sis, Fig. 4C) was observed, but formal multivariate regres-
sion was not performed due to the small number of events.

VTE rates in relation to the number of these two risk
factors are shown in Fig. 4C, where the presence of two risk
factors (n=6, P<0.001 compared to no risk factors) or one
risk factor (n=20, P=0.039 compared to no risk factors) was
associated with a higher VTE rate than their absence (n=72).

In the subgroup of patients with superficial axial vein
thrombosis, a non-significant trend for increased VTE rates
in those with extensive superficial axial vein thrombosis

B
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Fig. 4. Venous thromboembolism (VTE) predictors are shown
in this figure; (A) these included clinically extensive super-
ficial vein thrombosis, (B) and the ultrasound finding of
superficial axial vein thrombosis. VTE rates in relation to the
number of these two risk factors are shown in (C), where
the presence of two risk factors (n=6, P<0.001 compared to
no risk factors) or one risk factor (n=20, P=0.039 compared
to no risk factors) was associated with a higher VTE rate
than their absence (n=72).
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(length >100 cm) compared to the remainder was observed
(40% vs. 0% at 120 days, respectively, P=0.060).

There were no statistically significant predictors of SVT
recurrence. A non-significant trend for increased recur-
rence rates in patients complaining for difficulty moving
their affected leg was observed (P=0.098).

In group A, one case of clinically relevant non-major
bleeding occurred in a 78 year old female patient with a
BMI of 19.5 kg/m” four days after using 3,500 1U tinzaparin
once daily, necessitating discontinuation of anticoagula-
tion and event up to her 120 day follow-up. Two additional
patients discontinued tinzaparin injection because of
thrombocytopenia and raised transaminase levels, on the
8th and 10th day of administration, respectively. Additional
reasons of stopping tinzaparin injection included financial
reasons (n=1, after 11 days), patient inconvenience (n=1, af-
ter 14 days) or other reasons (n=2, after 6 days and 30 days,
respectively). There was one death (fatal PE) that occurred
in a patient on the 28th day while on nearly therapeutic
tinzaparin doses, included already in RTEs described in de-
tail above. No other side effects or deaths were observed. In
group B-ext, compliance was 94%, with three patients dis-
continuing tinzaparin injections after 40 days, 60 days and
60 days, respectively, because of inconvenience caused by
the injections. No adverse events or deaths were observed.

DISCUSSION

Our study in patients with SVT has identified sound
risk factors, i.e., clinical involvement of the thigh & calf
and involvement of the GSV and/or short saphenous vein
(SSV) on DUS, for the development of recurrence and VTE
events. The large difference in event rates of patients with
and without such risk factors indicates the clinical signifi-
cance of these findings. Surprisingly, the risk factors used
in the SURPRISE study were not confirmed to be predictors
of RTEs. The optimum duration of treatment was 90 days,
much longer than shorter courses of treatment like up to
30 days or 31-60 days.

We observed an unexpectedly high frequency (15.3%)
of recurrent events in group A during the 120 days of our
study; the vast majority of them occurred after tinzaparin
discontinuation. A similar frequency of thromboembolic
events (15.5%) has been reported in the STEFLUX study
at 93 days, mostly after anticoagulation was stopped [10].
Others have reported much higher RTE rates (approximately
25%-30%), which may have been modulated by a longer
length of patient follow-up [5,11,12], or the selective inclu-
sion of patients with SVT of the GSV [5], or on the other
hand significantly lower RTE rates [3,13,14].

Anticoagulation intensity of our study, mostly interme-

https://doi.org/10.5758/vsi.2018.34.1.1

diate or therapeutic, was very effective, as only 2 events
(4%) occurred during the treatment course in group A and
none in group B-ext. These findings are consistent with
what previously reported by another study, where prophy-
lactic and intermediate doses of parnaparin were associated
with a frequency or RTEs in 7.6% and 1.9% at 33 days,
respectively [10]. A third relatively small, likely to be un-
derpowered for most outcome measures, randomized con-
trolled study comparing prophylactic (n=30) with unmoni-
tored intermediate (n=30) doses of unfractionated heparin
in patients with SVT of the GSV reported a four week RTE
rate of 37% and 10%, respectively [5]. However, two other
studies failed to demonstrate superiority for a therapeutic
regimen of low molecular weight heparin (LMWH) com-
pared to prophylactic doses of LMWH [6,7], likely to the ef-
fect of the short duration of follow-up in one of them that
used enoxaparin [6]. Additionally, the CALISTO trial dem-
onstrated a very low rate of RTEs during the 45 day period
of treatment with prophylactic 2.5 mg of fondaparinux
(0.5%) and also the 30 day period after anticoagulation was
stopped (0.025%) [3].

Our study has identified involvement of a superficial axi-
al (saphenous) vein as a novel risk factor for SVT recurrence
and also VTE. Untreated proximal (above the knee) GSV
thrombosis has been reported to extend more frequently
into the deep system than patients with SVT affecting the
distal GSV or varicosities [15]. Separate results for the latter
two sites were not provided nor SVT recurrence rates [15].
Others have reported a high PE rate in patients with SVT
affecting the proximal GSV [16]. Our results do not sup-
port a strategy of treating only SVTs affecting the proximal
GSV, because an isolated calf SVT with GSV and/or SSV
involvement may still make the patient prone to develop
SVT recurrence and/or VTE, presumably because of their
proximity to the deep veins. Thigh involvement is thought
to be associated with a higher risk of recurrence compared
to isolated calf involvement. As a result the latter clinically
defined situation has been considered as low risk, not re-
quiring anticoagulation; such an association was not con-
firmed by our study and only clinically extensive SVT was
associated with an increased RTE rate compared to isolated,
above or below the knee SVT. Absence of varicose veins
was not a risk factor for RTEs, as described by others [10,13]
We could not confirm the association between recurrence
and history of VTE [10,13], male gender [13], or cancer [13,17]
likely as a result of a small study sample. Asymptomatic
extension during follow-up with ultrasonography was not a
predictive factor, as previously described [18]; however, the
role of a complete baseline DUS is of paramount importance
to map venous pathology, as recently reiterated [19]. Side
effects of treatment, including heparin-induced thrombo-
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cytopenia, were rare in our study as previously reported [20].

Our study has certain limitations. 1t was not random-
ized to present a high level of evidence and its before-
and-after design may have introduced some additional
bias due to possible patient selection. Tinzaparin dose and
duration of treatment for the first part of the study were
not standardised. Compliance to graduated elastic compres-
sion stockings was not monitored to assess any effect on
RTEs, although they have not found to offer symptomatic
improvement in patients with SVT treated with anticoagu-
lation [21]. Future studies should exclude patients at negli-
gible risk for recurrence, where possible benefits are offset
by potential side-effects, mainly bleeding, and randomise
the remainder into short duration anticoagulation and ex-

tended duration anticoagulation. Further investigations
have been also recommended by a Cochrane review [22].

In conclusion, an extended three-month regimen of
tinzaparin in patients with SVT of the lower limbs is more
effective than a shorter course and may be desirable in pa-
tients with extensive or superficial axial vein thrombosis,
or causing thigh pain or functional leg problems. Future
randomized trials should compare the effectiveness of
extended-duration against short-duration anticoagulation
for SVT.

ACKNOWLEDGEMENTS

The study was partially funded by LEO Hellas.

1) Goldman L, Ginsberg J. Superficial
phlebitis and phase 3.5 trials. N Engl J
Med 2010;363:1278-1280.

2) Beyer-Westendorf J, Schellong SM,
Gerlach H, Rabe E, Weitz J1, Jerse-
mann K, et al. Prevention of throm-
boembolic complications in patients
with superficial-vein thrombosis given
rivaroxaban or fondaparinux: the
open-label, randomised, non-inferi-
ority SURPRISE phase 3b trial. Lancet
Haematol 2017;4:e105-e113.

3) Decousus H, Prandoni P, Mismetti P,
Bauersachs RM, Boda Z, Brenner B,
et al. Fondaparinux for the treatment
of superficial-vein thrombosis in the
legs. N Engl J Med 2010;363:1222-
1232.

4) Cosmi B, Filippini M, Tonti D, Avrus-
cio G, Ghirarduzzi A, Bucherini E, et
al. A randomized double-blind study
of low-molecular-weight heparin (par-
naparin) for superficial vein throm-
bosis: STEFLUX (Superficial Throm-
boEmbolism and Fluxum). J Thromb
Haemost 2012;10:1026-1035.

5) Marchiori A, Verlato F, Sabbion P,
Camporese G, Rosso F, Mosena L, et
al. High versus low doses of unfrac-
tionated heparin for the treatment of
superficial thrombophlebitis of the leg.
A prospective, controlled, randomized

REFERENCES

study. Haematologica 2002;87:523-
527.

6) Superficial Thrombophlebitis Treated
By Enoxaparin Study Group. A pilot
randomized double-blind comparison
of a low-molecular-weight heparin, a
nonsteroidal anti-inflammatory agent,
and placebo in the treatment of su-
perficial vein thrombosis. Arch Intern
Med 2003;163:1657-1663.

7) Prandoni P, Tormene D, Pesavento R;
Vesalio Investigators Group. High vs.
low doses of low-molecular-weight
heparin for the treatment of super-
ficial vein thrombosis of the legs:
a double-blind, randomized trial. J
Thromb Haemost 2005;3:1152-1157.

8) Rodeghiero F, Tosetto A, Abshire T,
Arnold DM, Coller B, James P, et al.
1STH/SSC bleeding assessment tool:
a standardized questionnaire and a
proposal for a new bleeding score for
inherited bleeding disorders. J Thromb
Haemost 2010;8:2063-2065.

9) Schulman S, Kearon C; Subcommittee
on Control of Anticoagulation of the
Scientific and Standardization Com-
mittee of the International Society on
Thrombosis and Haemostasis. Defini-
tion of major bleeding in clinical in-
vestigations of antihemostatic medici-
nal products in non-surgical patients.

J Thromb Haemost 2005;3:692-694.

10) Cosmi B, Filippini M, Campana F, Avr-

uscio G, Ghirarduzzi A, Bucherini E, et
al. Risk factors for recurrent events in
subjects with superficial vein throm-
bosis in the randomized clinical trial
SteFlux (Superficial Thromboembolism
Fluxum). Thromb Res 2014;133:196-
202.

11) Gorty S, Patton-Adkins J, DaLanno M,

Starr J, Dean S, Satiani B. Superficial
venous thrombosis of the lower ex-
tremities: analysis of risk factors, and
recurrence and role of anticoagula-
tion. Vasc Med 2004;9:1-6.

12) Wichers 1M, Haighton M, Biller HR,

Middeldorp S. A retrospective analysis
of patients treated for superficial vein
thrombosis. Neth J Med 2008;66:423-
4217.

13) Decousus H, Quéré 1, Presles E, Becker

F, Barrellier MT, Chanut M, et al.
Superficial venous thrombosis and
venous thromboembolism: a large,
prospective epidemiologic study. Ann
Intern Med 2010;152:218-224.

14) Galanaud JP, Sevestre MA, Pernod G,

Kahn SR, Genty C, Terrisse H, et al.
Long-term risk of venous thrombo-
embolism recurrence after isolated
superficial vein thrombosis. J Thromb
Haemost 2017;15:1123-1131.

www.vsijournal.org



Tinzaparin for SVT of the Lower Limbs

15) Chengelis DL, Bendick PJ, Glover JL,

Brown OW, Ranval TJ. Progression of
superficial venous thrombosis to deep
vein thrombosis. J Vasc Surg 1996;24:
745-749.

16) Verlato F, Zucchetta P, Prandoni P,

Camporese G, Marzola MC, Salmistra-
ro G, et al. An unexpectedly high rate
of pulmonary embolism in patients
with superficial thrombophlebitis of
the thigh. J Vasc Surg 1999;30:1113-
1115.

17) Bell LN, Berg RL, Schmelzer JR, Liang

H, Mazza JJ, Kanth R, et al. Throm-
boembolic complications following
a first isolated episode of superficial
vein thrombosis: a cross-sectional

https://doi.org/10.5758/vsi.2018.34.1.1

retrospective study. J Thromb Throm-
bolysis 2017;43:31-37.

18) Quenet S, Laroche JP, Bertoletti L,

Quéré 1, Décousus H, Becker F, et
al. Value of a planned compression
ultrasonography after an isolated su-
perficial vein thrombosis: results from
a prospective multicentre study. Eur J
Vasc Endovasc Surg 2012;43:233-237.

19) Aurshina A, Ascher E, Hingorani A,

Salles-Cunha SX, Marks N, ladgarova
E. Clinical role of the “venous” ultra-
sound to identify lower extremity pa-
thology. Ann Vasc Surg 2017;38:274-
278.

20) Sartori M, Favaretto E, Migliaccio L,

Guazzaloca G, Legnani C, Palareti G,

et al. The incidence of heparin-induced
thrombocytopenia in patients treated
with low molecular weight heparin for
superficial vein thrombosis. Thromb
Res 2016;139:154-157.

21) Boehler K, Kittler H, Stolkovich S,

Tzaneva S. Therapeutic effect of
compression stockings versus no com-
pression on isolated superficial vein
thrombosis of the legs: a randomized
clinical trial. Eur J Vasc Endovasc Surg
2014;48:465-471.

22) Di Nisio M, Wichers 1M, Middeldorp

S. Treatment for superficial thrombo-
phlebitis of the leg. Cochrane Data-
base Syst Rev 2013;(4):CD004982.



