RESTORING PATENCY TO
CENTRAL VENOUS ACCESS
DEVICES
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Note. The study population included a small percentage of patients
with cancer.

Figure 4. A Large-Scale Analysis of Central Venous
Access Device Complications in Individuals
Receiving Central Infusions on an Outpatient Basis
Note. Based on information from Moureau et al., 2002.




Fibrin tail Mural thrombus.

Nota. Rbrin deposits, as well as fully formed thrombi, can produce a
plug residing within the lumen of a catheter (an intraluminal thrombus)
or can form a sock-like sheath that covers the exterior of the catheter
tip. The insoluble material can also form a “tail” at the catheter tip, in-
terfering with blood withdrawal. Thrombi forming along the wall of the
vein but exterior to the catheter (mural thrombi) also can interfere with
fluid flow through the central venous access device.

Figure 6. Classes of Thrombotic Occlusion
Nota. Images courtesy of Genentech, Inc. Used with permission
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Note. Altelase s a recombinant form of the normal blood companent tissue-type plasminogen activa-
tor (t-PA), which causes thrombolysis a5 shown here. A binds to and activates plasminagen, producing
plasmin. Plasmin cleaves fibrin,releasing fibrin deqradation products and causing the clot to dissolve.

Figure 7. Degradation of an Intraluminal Blood Clot (Thromholysis|
Note. Image courtesy of Genentech, Inc. Used with permission.
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Clinical Evidence

In a head-to-head trial, -PA (alteplase) was shown to be
more effective at clearing thrombotic ooclusions thhan nonre-
combinant u-PA (Haire, Atkinson, Stephens, & Kotulak, 199490,
A newer, recombinant form of u-PA CAbbokinase™, Microbix
Biosyvstems Inc.) has been developed and is expected to be
similar to the nonrecombinant form but without the potential
contamination risks (Haire et al., 2004 Other agent s that could
e used for that purpose are being studied (Liua, Jain, Shields,
& Heilbrun, 2004 ; Moll et al., 2006). Alteplase is approved
in Canada and the UUnited States for restoring CVAIDD patency
(Genentech, Inc., 200003, Therefore, all recommendations for
thrombolytic treatment in this article relate 1o alteplase.
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Note. In the Cardiovascular Thrombolytic to Open Occluded Lines-2
Trial, one to two standard doses of alteplase were used to restore pat-

ency to occdluded peripherally inserted central lines and other types of
central venous access devices.




Efficacy in Central Venous Access Device Clearance

The efficacy of alteplase in clearing occluded CVAIYs has
been reported to be 87%-20% (Deitcher et al., 2002; Journey-
cake & Buchanan, 2006; Ponec et al., 2001). In the various

- efficacy studies, treatment was applied as many as two times,

. for one to two hours at each application. The largest of the
studies was the Cardiovascular Thrombolytic to Open OcC-
chuded Lines-2 (COOL-2) interventional trial (N = 995), which
showed 87% efficacy (Deitcher et al.). A subanalysis of the
COOL-2 data focusing on the 242 patients with PICCs showed
still higher levels of ireatment suCCoess—93% on a cumulative
basis when treated as many as two times (see Figure 8) (INg, Li,

- Tu, & Semba, 2004).

i; The published clinical trials with alteplase have exclhuded
patients with complete CVAD occlusions, when instilling the
speciied volume of fluid to treat the occlusion was not possible.
However, a recent trial of recombinant u-PA has been reported

- in which totally occluded lines were treated successfully with
4 variation on the normal CVAD instillation procedure (Haire
et al., 2004; Horne, 2004; Kerner et al.,, 2006). The alternate
procedure, requiring a three-way stopcock, is used widely in
infusion clinics and has been described extensively (Hamilton,

- 2006b; Infusion Nurses Society, 2006; Ottawa Hospital, 2006).
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Table 1. Summary of Recommendations

RECOMMENDATION LEVEL OF EVIDENCE

Take appropriate steps to prevent central venous access device (CVAD) occlusion and to salvage dys- II: strong evidence from at least one properly
functional CVADs. designed, randomized, controlled trial of ap-

Attempt thrombolytic treatment to restore the patency of devices occluded by blood dots. propriate size

Apply thrombolytic treatment with caution in patients with known or suspected CVAD infection.

- Use locking solution or positive pressure device, as directed by device manufacturer, to prevent throm-  111: evidence from well-designed trials such
botic occlusions. as nonrandomized trials, cohort studies, time
Apply thrombolytic treatment as soon as possible after complete or partial thrombotic occlusion has series, or matched case-controlled studies
been identified (may require diagnostic imaging).

Select CVAD type based on expected duration of therapy and the least invasive procedure available. V: opinions of respected authorities, based
Before attempting thrombolytic treatment, review record and, if necessary, consult with pharmacy to on clinical evidence, descriptive studies, or
identify possible chemical blockage and determine appropriate clearing solution. reports of expert committess
Use turbulent flow while flushing lines properly to prevent thrombotic occlusions.
Attempt thrombolytic treatment on an empirical basis if no mechanical or chemical causes of CVAD
dysfunction can be identified.
Apply thrombolytic treatment with caution in patients with active internal bleeding, recent surgery, or
hemostatic abnormalities.




| is essential to maintain catheter patency, and
e only single-dose solutions should be used

| Infections can be minimized by careful hand
washing and catheter site care

l Plain X-ray or a catheter contrast study may be
helpful in confirming the diagnosis of catheter
malfunction
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