
231

J Hematol Transfus Med  Vol. 35  No. 3  July-September 2025

Received 12 December 2024   Corrected 17 December 2024   Accepted 1 April 2025

Correspondence should be addressed to Jitlada Kongin, Professional Nurse, Hemodialysis Nurse at the Hospital for Tropical Diseases, Faculty 

of Tropical Medicine, Mahidol University  Ratchawithi Rd., Thung Phayathai Subdistrict, Ratchathewi, Bangkok 10400

E-mail: jitlada.kon@mahidol.edu

Case report

Successful use of alteplase for the treatment of hemodialysis
catheter dysfunction due to thrombosis
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Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University

Abstract:

Venous catheter dysfunction due to thrombosis is a prevalent complication among patients undergoing 

hemodialysis, impeding the normal operation of the dialysis process.  The condition is typically managed using 

thrombolytic therapy, with alteplase being a widely used drug for dissolving clots in venous catheter.  Alteplase 

works by activating plasminogen to plasmin, which in turn breaks down the fibrin clots, restoring blood flow 

through the catheter.  This treatment is crucial in preventing further complications and ensuring the continuation 

of hemodialysis.

In this case report, a 52-year-old female patient with chronic kidney disease (CKD) who had been 

undergoing hemodialysis employing a venous catheter received a diagnosis of catheter-related thrombosis. 

Alteplase was administered intravenously in the catheter at an appropriate dose, which successfully dissolved 

the clot, improved blood circulation in the catheter and allowed the dialysis procedure to proceed normally.  The 

patient experienced no significant side effects, and dialysis continued without the need for catheter replacement.
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รายงานผูป่้วย

การรกัษาภาวะลิ่มเลอืดอดุตนัในสายสวนหลอดเลอืดด�ำของผูป่้วยฟอกเลอืด
ดว้ยเครื่องไตเทยีมโดยการใชย้า Alteplase 
จติรลดา  คงอนิทร ์  ศศิมาภรณ ์ อ่อนพทุธา และ วรญัญา  ขลงัธรรมเนียม

โรงพยาบาลเวชศาสตรเ์ขตรอ้น คณะเวชศาสตรเ์ขตรอ้น มหาวทิยาลยัมหดิล

บทคดัย่อ

ภาวะลิม่เลอืดอดุตนัในสายสวนหลอดเลอืดด�ำของผูป่้วยฟอกเลอืดดว้ยเครือ่งไตเทยีม เป็นปญัหาทีพ่บบอ่ยในผูป่้วยทีไ่ด ้

รบัการรกัษาดว้ยการฟอกเลอืด ซึง่ท�ำใหก้ารฟอกเลอืดไมส่ามารถด�ำเนินการไดต้ามปกต ิ การรกัษาภาวะน้ีส่วนใหญ่จะใชว้ธิีการใหย้า

ละลายลิม่เลอืด โดยยา Alteplase เป็นยาทีใ่ชก้นัอย่างแพร่หลายในการรกัษาภาวะลิม่เลอืดอดุตนัในผูป่้วยฟอกเลอืด ดว้ยกลไกการ

ท�ำงานทีส่ามารถละลายลิม่เลอืด และช่วยในการไหลเวยีนของเลอืดในสายสวน การใชย้า Alteplase ในผูป่้วยทีม่ภีาวะลิม่เลอืดอดุตนั

ในสายสวนหลอดเลอืดด�ำทีไ่ดร้บัการฟอกเลอืดดว้ยเครือ่งไตเทยีม จงึมบีทบาทส�ำคญัในการรกัษาและลดความเสีย่งในการเกดิภาวะ

แทรกซอ้นทีอ่าจตามมา 

ผูเ้ขยีนไดร้ายงานผูป่้วยหญงิอาย ุ52 ปี อาศยัอยู่ในกรุงเทพฯ เขา้รบัการรกัษาตวัทีโ่รงพยาบาลเวชศาสตรเ์ขตรอ้น มโีรค

ประจ�ำตวัเป็นโรคไตวายเร้ือรงั ไดร้บัการรกัษาดว้ยการฟอกเลอืดเลอืดดว้ยเครือ่งไตเทยีมโดยใชส้ายสวนหลอดเลอืดด�ำ พบวา่มภีาวะ

ลิม่เลอืดอดุตนัในสายสวน ซึง่การใชย้า Alteplase โดยการฉีดเขา้ไปในสายสวนหลอดเลอืดด�ำในปริมาณทีเ่หมาะสม ช่วยละลายลิม่

เลอืดทีอ่ดุตนั ท�ำใหก้ารไหลเวยีนของเลอืดในสายสวนดีขึ้น และสามารถฟอกเลอืดไดต้ามปกติ

ค�ำส �ำคญั :	l ภาวะลิม่เลอืดอดุตนั  l การฟอกเลอืดดว้ยเครือ่งไตเทยีม  l Alteplase

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2568;35:231-5.
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Introduction

Chronic kidney disease (CKD) is a progressive condition 

often leading to kidney failure, requiring hemodialysis 

as a life-sustaining therapy.  Hemodialysis relies on the 

use of vascular access, such as venous catheters, to 

facilitate the flow of blood during the procedure.  However, 

a significant complication associated with prolonged 

use of venous catheters is catheter-related thrombosis 

(CRT), which can occur in up to 30% of patients with 

prolonged catheter use.  CRT obstructs blood flow, pre-

venting the proper function of the dialysis machine and 

potentially leading to serious complications including 

infections, loss of vascular access and progression to 

further kidney damage.

Managing CRT involves several treatment strategies, 

one of the most common being thrombolytic therapy. 

Alteplase, a recombinant tissue plasminogen activator, is 

an effective drug for dissolving blood clots and is com-

monly used in CRT cases to restore blood flow through 

the catheter.  This case report reviews the mechanism 

of action of alteplase, its role in the treatment of CRT 

and its clinical application in a case study.

Pathophysiology of Catheter-related Thrombosis

CRT occurs when a blood clot forms in the catheter, 

obstructing the flow of blood.  This blockage can reduce 

the efficiency of the dialysis process and increase the 

risk of complications.  The formation of a thrombus in 

the catheter is often due to the interaction of blood 

components with the catheter surface, which can lead 

to clotting.  Over time, the clot may enlarge and cause 

complete occlusion of the catheter, preventing blood 

from being aspirated or returned to the patient’s cir-

culatory system.

Treatment Options for Catheter-related Thrombosis

CRT treatment aims to restore blood flow through 

the catheter, thereby ensuring effective dialysis. Several 

therapeutic options available are described below.

Anticoagulants: These medications, such as heparin  

and citra-lock help prevent further clot formation.  How-

ever, their use requires careful monitoring to avoid 

complications such as bleeding.

Catheter Replacement: In cases of severe thrombosis 

or catheter dysfunction, replacement is necessary to 

restore proper blood flow.

Coated Catheters: New technologies, such as catheters 

coated with anticoagulants or antithrombotic agents, 

may reduce the incidence of clot formation.

Thrombolytic Therapy: Alteplase is the most com-

monly used thrombolytic agent for CRT.  It works by 

converting plasminogen into plasmin, which breaks 

down fibrin and dissolves the clot.  This therapy is 

particularly effective in dissolving clots that obstruct the 

catheter and is administered directly in the catheter.8

The Role of Alteplase in Treating Catheter-related 

Thrombosis

Alteplase is a recombinant tissue plasminogen 

activator (rt-PA) that activates plasminogen to plasmin, 

a serine protease that breaks down fibrin, the major 

component of blood clots.  When administered in the 

catheter, alteplase dissolves the thrombus, restoring blood 

flow and enabling the dialysis procedure to proceed. 

The drug is administered in a precise dose, and the 

duration of treatment depends on the severity of the 

clot and the clinical judgment of the healthcare provider.

Alteplase is typically given as a bolus injection 

directly in the catheter, followed by a dwell time 

allowing the medication to act on the clot. In many 

cases, the catheter is flushed with saline before and 

after administration to ensure adequate distribution of 

the medication.  The effectiveness of the treatment is 

evaluated by assessing blood flow through the catheter 

after the prescribed dwell time.

Case Report

A 52-year-old female civil servant presented to the 

Tropical Medicine Hospital with a history of chronic kidney 

disease (CKD) stage 5 and Immunoglobulin A-related 

Glomerulonephritis.  The patient had been undergoing 

hemodialysis for one year using a right internal jugular 

vein catheter as the vascular access.  She began her 

dialysis treatment March 21, 2023, with a treatment 

regimen of three sessions weekly, each lasting four 
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hours.  Her dry weight was 50 kg, and the blood flow 

rate (BFR) was set at 250 mL/min with a dialysate flow 

rate (DFR) of 500 mL/min.  The dialysate composition 

was Na+ 138 mEq/L, Ca2+ 2.5 mEq/L, K+ 3 mEq/L, and 

HCO3- 32 mEq/L.  In this case, no anticoagulant was 

administered between hemodialysis sessions due to 

risk of hemoptysis, alveolar hemorrhage, and severe 

anemia (hemoglobin 6 g/dL, hematocrit 18.5%).  How-

ever, citra-lock was used as the anticoagulant locking 

solution to maintain venous catheter flow.  Before each 

dialysis session, the catheter was assessed for patency. 

During one of these assessments, a clot was discovered 

in the venous catheter.  The clot obstructed blood 

flow, making it impossible to aspirate blood from the 

catheter.  This resulted in the dialysis machine display-

ing continuous alarms, as the required blood pump flow 

rate could not be achieved.  The blood tubing showed 

the presence of air bubbles, and arterial pre-pump pres-

sure readings were significantly negative.  These signs 

confirmed the presence of CRT9, which hindered the 

efficiency of the hemodialysis process. To address this 

issue, the physician decided to administer alteplase, 

a recombinant tissue plasminogen activator (rt-PA), to 

dissolve the clot.  Alteplase was injected at a dose of 

2 mg/2 mL, according to the recommended protocol 

for treating blocked venous catheters.  After a dwell 

time of 30 minutes, the catheter was tested for func-

tionality.  Kidney Disease Outcomes Quality Initiative 

(KDOQI) recommends the intraluminal administration 

of 2 mg of alteplase per central venous catheter (CVC) 

port to restore the function of dysfunctional CVC due 

to thrombosis.  This standard dose has been shown 

to effectively restore catheter functionality.  The drug 

can be administered in two ways: the push protocol, 

completed in about 30 minutes, or the dwell protocol, 

where the medication remains in the catheter for an 

initial 30 minutes.  If catheter function is not restored, 

the alteplase solution is left to dwell for an additional 

90 minutes.  Alteplase restores blood flow through  

the catheter, improves pre-pump pressure, and helps 

eliminate air bubbles, so hemodialysis was successfully 

resumed.  The patient experienced no adverse reactions 

or complications during or after the administration of 

alteplase.  No evidence indicated bleeding, and no issues 

arose during subsequent dialysis sessions.  Following  

the event, the nursing staff took preventive measures 

by regularly flushing the catheter with an anticoagu-

lant locking solution to maintain patency.  They also 

monitored signs of occlusion and infection.10  Patient 

education played a crucial role, emphasizing the 

importance of avoiding activities that could compromise 

the catheter.  This comprehensive approach aimed to 

ensure proper catheter functionality and improve overall 

patient outcomes.

This case demonstrates the efficacy of alteplase in 

managing CRT among patients undergoing hemodialy-

sis, allowing the continuation of dialysis therapy with-

out the need for invasive procedures such as catheter 

replacement.  The prompt administration of alteplase led 

to restoring blood flow, preventing further complications, 

and ensuring the patient could continue their dialysis 

regimen effectively.

Discussion

The case study highlights the effectiveness of 

alteplase in treating CRT and restoring proper blood 

flow through the catheter. This treatment allowed the 

patient to continue hemodialysis without the need for 

invasive procedures such as catheter replacement. 

Alteplase, when administered promptly and appropriately, 

can significantly improve the success of hemodialysis 

among patients with CRT, reducing the risk of further 

complications and improving patient outcomes.

However, the use of alteplase comes with risks. 

Potential side effects include bleeding complications, 

allergic reactions, and other systemic effects.  Therefore, 

the drug needs to be administered under careful medical 

supervision, with appropriate monitoring during and after 

treatment.  Alteplase is primarily used as a thrombolytic 

agent in treating CVC thrombosis.  According to the 
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KDOQI guidelines, the success rate of rt-PA in restoring 

CVC patency ranges from 50 to 90%.  Alteplase exhibits 

a mild antifibrinogen effect, a potent antithrombotic 

effect, and a relatively low risk of bleeding.11

Conclusion

The use of alteplase in treating catheter-related 

thrombosis among patients undergoing hemodialysis 

is an effective and minimally invasive approach.  This 

case highlights the importance of timely intervention 

to restore catheter function, ensuring that patients can 

continue their treatment without requiring catheter 

replacement.  Further studies are needed to evaluate 

the long term efficacy and safety of alteplase in CRT 

management, as well as to determine optimal dosing 

protocols for different clinical scenarios.
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