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IIndicationsndications

Venous access is 
poor

Intravenous 
therapy involves 

venous sclerosants

Ambulatory 
chemotherapy 

given as an 
outpatientoutpatient

Repeated sampling, 
or venesection

Prolonged intravenous 
chemotherapy and/or 

total parenteral nutrition 
(TPN), or for repeated 
administration of blood 

products



CContraindicationsontraindications

Thrombocytopenia and platelet dysfunction: The platelet 
count  < 50·109/l 

The clotting factors abnormality: the INR > 1.5

There is not absolute contraindications

Neutropenia : A neutrophil count < 1,000/µL

• may have septic episodes

Active infection

• who require long-term antibiotic treatment, a temporary 
percutaneous CVA catheter or a peripherally inserted central venous 
catheter is preferable



Choice of catheterChoice of catheter

Nontunnelled
catheter

• Short term use• Short term use

Skin-tunnelled
catheter

• Complex insertion and removal• Complex insertion and removal
Skin-tunnelled

catheter

Ports

• Patient can swim, bath as normal• Patient can swim, bath as normal

PICC

• Don’t require platelet support and 
correction of clotting

• Don’t require platelet support and 
correction of clotting



Choice of catheterChoice of catheter



Choice of catheterChoice of catheter

PICC PORTS



Management of complicationsManagement of complications

catheter 
malfunction

catheter-
related 

infection
malfunction

catheter-related 
thrombosis

infection















Recombinant urokinase is safe and effective in restoring patency to occluded central venous access 
devices: a multiple-center, international trial.

• BACKGROUND:

• The treatment of choice for central venous access device (CVAD) occlusion is intracatheter thrombolysis, 
which has been reported to reestablish patency in up to 80% of cases. 

• OBJECTIVE:

• This multiple-center, open-label study was performed to test the hypothesis that a new recombinant urokinase
(r-UK, urokinase alfa) is safe and effective in reestablishing patency in a large unselected cohort of occluded 
CVADs.

• METHODS:

• Pediatric and adult patients with any type of CVAD occlusion of any duration were treated with 5000 IU/mL
intracatheter r-UK. Lumen patency was assessed after 5, 15, and 30 mins; a second dose of r-UK was 
instilled if the catheter remained occluded after 30 mins.

• RESULTS:

• A total of 903 r-UK instillations were performed in 878 patients (age range, 16 days to 96 yrs). Overall, 
instillation of r-UK successfully restored total catheter patency (all treated lumens) to 75% of CVADs (681 of 
902). 

• Patency was restored to at least one occluded lumen in 79% of devices (712 of 902). 

• Patency was restored equally in catheters with total occlusion (76%) as in catheters with only withdrawal 
occlusion (75%). 

• The median +/- sd time to patency was 15 +/- 20.8 mins (range, 5-203 mins).



• Recombinant tissue plasminogen activator (alteplase) for restoration of function to 
occluded central venous catheters in pediatric patients.

• Shen V1, Li X, Murdock M, Resnansky L, McCluskey ER, Semba CP; COOL Investigators.

• PURPOSE:

• To evaluate the safety and efficacy of alteplase for restoring function to occluded central venous 
catheters in a pediatric population.

• PATIENTS AND METHODS:

• A phase III, open-label, single-arm, multicenter trial was performed in 995 adult and pediatric 
patients with dysfunctional nondialysis catheters and ports. 

• 2 and 18 years of age N = 122

• Alteplase (2 mg/2 mL) 30 and 120 minutes. 

• Subjects weighing > or =30 kg received 2 mL of alteplase; subjects <30 kg received 110% of the 
internal lumen volume (not exceeding 2 mL). internal lumen volume (not exceeding 2 mL). 

• Alteplase dosing was repeated once after 120 minutes if the catheter remained dysfunctional. 
The primary safety endpoint was the rate of intracranial hemorrhage (ICH) within 5 days of 
treatment.

• RESULTS:

• The overall efficacy following up to two instilled doses of alteplase was 87%. In 70 patients 
(57%), restoration of catheter flow occurred by 30 minutes following a single dose of alteplase. 
Restoration of function was related to the duration of occlusion (P = 0.04). For catheters with 
occlusions of 0, 1 to 14, and >14 days duration, the efficacy was 91%, 78%, and 60%, 
respectively. Success was independent of the patient's age, sex, body weight, CVC type, or 
catheter age. There were no cases of death, ICH, major bleeding episodes, or embolic events 
attributable to treatment.

• CONCLUSIONS:

• An alteplase regimen of up to two 2-mg doses is safe and effective for restoration of function to 
occluded central venous catheters in a pediatric population.



Thrombolytic therapy for central venous catheter occlusion
Design and Methods
Efficacy of thrombolytic therapy, central venous catheter clearance rates and 
time to clearance were assessed.
Results
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Conclusions
Thrombolytic agents successfully clear central venous catheter occlusions in 
most cases. Newer agents may act more rapidly and effectively than currently 
utilized therapies, but randomized studies with direct comparisons of these 
agents are needed to determine optimal management for catheter obstruction.
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• Alteplase for the treatment of central venous catheter occlusion in children: results of a 
prospective, open-label, single-arm study (The Cathflo Activase Pediatric Study). Blaney M1, Shen
V, Kerner JA, Jacobs BR, Gray S, Armfield J, Semba CP; CAPS Investigators.

• PURPOSE:

• This study was undertaken to evaluate the safety and efficacy of alteplase in the treatment of CVAD 
occlusions in a pediatric population.

• MATERIALS AND METHODS:

• A prospective, multicenter, open-label, single-arm study evaluating a maximum of two doses (< or =2 mg 
per dose) of alteplase was performed in pediatric patients. 

• Patient age less than 17 years with an occluded CVAD (single-, double-, and triple-lumen catheter or 
implanted port). 

• Hemodialysis catheters, mechanical occlusion, considered at high risk for bleeding or embolization

• Assessment of function was made 30 and 120 minutes (if required) after each dose. The primary objective 
of the study was to evaluate the safety of alteplase as measured by the incidence of intracranial 
hemorrhage (ICH); secondary objectives included the evaluation of specific targeted serious adverse hemorrhage (ICH); secondary objectives included the evaluation of specific targeted serious adverse 
events and efficacy of alteplase in the restoration of catheter function.

• RESULTS:

• A total of 310 patients (174 male patients, 136 female patients; mean age, 7.2 years; range, 0.04-18.3 y) 
were treated; 55 of the patients (17.7%) were younger than 2 years of age. No patients experienced ICH 
(95% CI, 0%-1.2%). Nine serious adverse events were noted in eight patients (2.6% incidence), two of 
which were attributed by the investigator to study drug administration (one case of sepsis and one case of 
a ruptured catheter lumen). 

• The cumulative rate of restoration of CVAD function after serial administration of a maximum of two 
instillations of alteplase, each with a maximum dwell time of 120 minutes, was 82.9% (95% CI, 78.2%-
86.9%). Similar rates of catheter function restoration were seen among all catheter types studied; there 
were no clinically meaningful differences among age or sex subgroups.

• CONCLUSION:

• The administration of alteplase is safe and effective for the restoration of function to CVADs in pediatric 
patients.





Long Long –– term care catheterterm care catheter

Flushing with the correct solution and technique 
is essential to maintain catheter patency, and 
only single-dose solutions should be used

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

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



Removal of catheterRemoval of catheter

catheter-
related 

infection

catheter-
related 

persistent 
catheter related 

thrombus

the end of 
treatment

damaged 
catheter

catheter 
occlusion






