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Anticoagulation for the prevention of central

venous catheter associated-thrombosis:

an evidence based commentary

Leki przeciwkrzepliwe w zapobieganiu zakrzepicy zwigzanej z cewnikowaniem
w zytach centralnych - komentarz oparty na danych naukowych
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Central venous catheters (CVC) have become critical to the
management of patients with malignancy as they allow con-
venient long-term access to the venous system. This facilitates
the intravenous administration of antibiotics, analgesics, blood
products and chemotherapeutic agents, including vesicants
that cannot be safely given via peripheral veins. Furthermore,
central venous catheters allow administration of total paren-
teral nutrition to patients who cannot tolerate oral intake due
to the toxic effect of chemotherapy on the gastrointestinal mu-
cosa. They also assist in the frequent blood sampling required
to monitor patients on chemotherapy. Maintenance of patency
of central venous catheters is therefore critical to the delivery
of effective cancer care.

Catheter failure can be due to many different causes in-
cluding structural failure, infection, malposition (for example
migration of the catheter tip out of the central circulation
into a peripheral vein) and thrombosis {1}. While all causes of
catheter failure can be indirectly life-threatening, as they pre-
vent the timely delivery of chemotherapy and supportive care,
catheter associated thrombosis may, rarely, pose a direct threat
to life. There are two forms of catheter associated thrombo-
sis. Small clots or fibrin sheaths can form around a catheter
preventing aspiration and/or infusion but not impacting the
central venous circulation. Larger clots can also develop in
the setting of catheters, obstructing flow within the deep ve-
nous system and producing signs and symptoms of deep vein
thrombosis (such as arm, head or neck swelling). This may
rarely lead to pulmonary embolism {2]. Severe cases with clot
extension into the central circulation may be associated with
superior vena cava syndrome as well. Central venous catheters
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placed in the femoral veins are an independent risk factor for
deep vein thrombosis (DVT) of the leg {3].

Research on the prevention of central venous catheter as-
sociated thrombosis initially studied the impact of low doses
of warfarin. Although suggesting that fixed-dose warfarin
reduce the risk of thrombotic failure, these studies enrolled
only small numbers of highly selected patients. As a result,
fixed-dose warfarin for prevention of catheter thrombosis was
not widely adopted. Subsequently, heparin and low molecu-
lar weight heparin preparations have been evaluated for the
primary prevention of catheter associated thrombosis. Unfor-
tunately, as documented in the systematic review published
by Akl et al. [4], these studies have failed to demonstrate that
antithrombotic agents consistently reduce the risk of clinical
thromboembolism or other potential complications such as
death.

Recent studies have been performed by research groups
well positioned to undertake methodologically rigorous studies
powered to detect important differences. These studies have
been largely negative. In examining why they failed to observe
a clinically important reduction in thrombosis, it is impor-
tant to identify the predicted and actual risk of thrombosis
in the placebo or control arm of these studies; when compared
to both historical rates of thrombosis, and the clinical percep-
tion of the risk of thrombosis, the actual rate of development
of symptomatic thrombi has been very low in these studies [51.
As a result, studies have been underpowered to detect a true
reduction in the rate of catheter associated thrombosis, if such
reduction in fact exists.

On this background, the systematic review published
by Akl et al. deserves careful appraisal. This comprehensive
review of the published literature sought to evaluate the effi-
cacy and safety of anticoagulation in reducing venous throm-
boembolic events in cancer patients with CVCs. In total, 9 ran-
domized controlled trials were included in the meta-analysis.
Heparins did not reduce symptomatic DVT (relative risk
{RR} 0.43, 95% CI 0.18-1.06), mortality (RR 0.74, 95% CI
0.40-1.36), infection (RR 091, 95% CI 0.36-2.28), major
bleeding (RR 0.68, 95% CI 0.10—4.78) or thrombocytope-
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nia (RR 0.85, 95% CI 0.49-1.46). Similarly, warfarin did not
produce a reduction in symptomatic DVT (RR 0.62, 95% CI
0.30-1.27). However, when studies assessing different types
of anticoagulants were pooled, symptomatic DVT rates were
significantly reduced (RR 0.56, 95% CI 0.34-0.92).

This ultimate finding, that when their effects are pooled
anticoagulants reduce the risk of symptomatic DVT, is diffi-
cult to interpret and impossible to implement in clinical prac-
tice. The pooled intervention is a heterogeneous “grab bag” of
interventions, ranging from fixed dose unmonitored warfarin,
to prophylactic dose low molecular heparin, to more intense
warfarin therapy requiring international normalized ratio
monitoring. These interventions are so dissimilar, that the re-
sults of this analysis cannot be translated into a single strategy
that can guide clinical practice.

The seminal conclusion from this systematic review is that
there is no evidence that any particular intervention reduces
the rate of clinically important central venous catheter associ-
ated thrombosis in either a statistically or clinically important
fashion. As a result, such therapy cannot be recommended.
These conclusions are supported by another recent meta-ana-
lysis which confirmed that anticoagulation does not signifi-
cantly reduce symptomatic venous thromboembolism in any
patient population (including patients with malignancy) {6].

Although not specifically considered by the authors, there
are dangers associated with the use of anticoagulants in pa-
tients with cancer and central venous catheters. The most
important risk is bleeding. The subjects in these studies had
a mean age less than 60, and many had a minimum life expec-
tancy greater than three months. These carefully selected pa-
tients could be considered to be at a low risk for adverse events
when exposed to anticoagulants. When extrapolated into the
“real world” it is very likely that patients at high or very high
risk of hemorrhage would be exposed to the intervention of
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interest. Although the systematic review failed to demonstrate
an increase in major bleeding it is possible that such bleed-
ing would occur when an unselected group of patients is ex-
posed to anticoagulants in an effort to prevent CVC associated
thrombosis.

Where should we go from here? This review reinforces
that there is no evidence to support the use of anticoagula-
tion for the primary prevention of CVC associated thrombosis.
Whether anticoagulants are effective for secondary prevention
of thromboembolism cannot be ascertained from this review
nor does this review speak to the issue of treatment of line-
-associated clots. Interestingly, a recent study suggests that
therapeutic dose anticoagulation may allow ongoing use of
a catheter which would otherwise require removal {71.

If additional studies are to be performed in this area their
sample size calculations should be based upon the rates of
thromboembolism observed in the placebo arm of contempo-
rary studies {4]. This will give them the power to detect clini-
cally important reductions in the rate of thrombosis. Studies
must also acknowledge the heterogeneous nature of cancer pa-
tients — a group with diverse comorbidities, concurrent thera-
pies, bleeding risks, and underlying disease. Given the poten-
tial for anticoagulant interventions to cause bleeding in unse-
lected patients with malignancy, study populations should aim
to reflect this diversity and should include the largest possible
population of patients, including those identified to be at high
risk of either thrombocytopenia or bleeding.
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From the Editor

Synopsis: Akl EA, Karmath G, Yosuico V, et al. Anticoagulation for thrombosis prophylaxis in cancer patients with
central venous catheters. Cochrane Database Syst Rev. 2007; 3: CD006468.

In this systsmatic reviews with meta-analysis of 9 randomised controlled trials the authors assessed the efficacy of
anticoagulation for thrombosis prophylaxis in cancer patients with central venous catheters. Together 2216 patients
were included in the analysis. The use of low molecular weight heparin (LMWH) or unfractionated heparin compared
to no anticoagulation was associated with similar risk of death (RR 0.74), symptomatic deep vein thrombosis (DVT;
RR 0.43), asymptomatic DVT, thrombocytopenia, infection and major bleeding (RR 0.68); similar effect was observed
in the analysis including only LMWH. Warfarin had no effect on the risk of symptomatic DVT in comparison with no
anticoagulation (RR 0.62). The effect of warfarin was similar to nadroparin in respect of risk of death at 90 days and
6 months (RR 0.48), central venous catheter removal, venous thromboembolism at 90 days (RR 0.75), bleeding

(RR 0.32) and thrombocytopenia. The use of any anticoagulation (heparin or warfarin) in comparison with no
anticoagulation was associated with significantly lower risk of symptomatic DVT (RR 0.56), similar risk of death,
asymptomatic DVT, thrombocytopenia, infection and major bleeding.
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