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Background
•There is no ideal lock solution 

•Two major Complications: 
• Catheter-related thrombosis (CRT) and 

• catheter-related bloodstream infection (CRBSI)

•Catheter loss is associated with increased hospitalization and high inpatient costs. 



•42% of catheter-related dysfunction is attributable to CRT

•35% probability of developing bacteremia within 3 months of catheter insertion 

•Antibiotic locks demonstrated a reduction in CRBSI → antibiotic resistance 

• Undertook this study for three reasons. 
1. US Food and Drug Administration issued an urgent warning that citrate-containing tricitrasol may cause 

death when infused into patients 
2. High-concentration (5000 or 10 000 U/mL) heparin-containing catheter locking solution is associated with 

major bleeding complications after tunneled HD catheter placement 
3. Low-concentration (1000 U/mL) heparin catheter lock solution is associated with greater tissue plasmin 

alteplase use



•Sodium bicarbonate (NaHCO3) demonstrates 
• anti-infective and 

• anticoagulation properties 

• with a good safety profile, making it an ideal lock solution development target.

•NaHCO3 has been shown to 
• inhibit bacterial proliferation by 
• decreasing bacterial adherence and 

• preventing biofilm formation 

•Bicarbonate-mediated chelation of calcium ions indirectly inhibited the conversion of fibrinogen 
to fibrin, leading to decreased clotting



• This group previous clinical study →
• Demonstrated the novel approach of using sodium bicarbonate catheter lock solution (SBCLS) as an 

inexpensive, safe and effective method in preventing HD catheter loss due to clot formation 

• Also found no CRBSI in the group using SBCLS. 
• not be statistically validated because the sample size was not large enough. 

• Based on the extensive literature review, hypothesized that sodium bicarbonate (NaHCO3) can play an important role in preventing
catheter loss due to CRBSI by multiple anti-infective mechanisms.



Trial Objectives

•To determine the safety and efficacy of using sodium bicarbonate catheter lock solution (SBCLS) 
as a means of preventing HD catheter loss due to CRT and CRBSI.



METHODS



MATERIALS AND METHODS

•CVCs used in the study varied according to the patient’s needs and consisted of either 
• Mahurkar acute dual lumen catheters, made of polyurethane, or 

• Palindrome chronic catheters, made of urethane. 

•The exposure of polyurethane and urethane catheters to NaHCO3 is considered extremely safe 
based on the chemical compatibility data and regular clinical use

•At the end of dialysis, all catheters were flushed and locked with one of the two solutions. 
• SBCLS contained 7.5 or 8.4% NaHCO3 at a pH of 7.0–8.5 and was used to lock SBCLS group catheters. 

• The NSCLS contained 0.9% sodium chloride at a pH of 4.5–7.0 and was used to lock NSCLS group 
catheters. 

•Dialysis was performed only on Fresenius model 4008K2 dialysis machines 
• using Advanced Fresenius Polysulfone Optiflux F180NR dialyzers (Fresenius, Bad Homburg vor der Höhe, 

Germany)



Study design and patients

•Prospective cohort, clinical open-label trial

•at Coney Island Hospital, in Brooklyn, NY, USA. 

•The study period was between 1 October 2016 and 30 March 2018, a total of 546 days. 

•The trial protocol was approved by the Maimonides Medical Center Investigational Review Board (Study 2015-06-25-
CIH). 

•Patients >18 years of age requiring HD via CVCs were eligible. 

•One patient was excluded due to a poor venous system with inadequate blood flow for appropriate HD



•A total of 451 patients

•Tunneled internal jugular vein (IJV) catheters, nontunneled IJV catheters and nontunneled femoral 
vein catheters. 

•All patients were randomly assigned based on the simple sequential order into one of the two 
groups: 
• NSCLS (n = 226) and SBCLS (n = 225). 

• NSCLS patients were assigned between 1 October 2016 and 30 June 2017. 

• SBCLS patients were assigned between 1 July 2017 and 30 March 2018. 

•Recruitment ended based on the similar number of enrolled participants between groups. 

•A primary or coinvestigator enrolled the participant into the trial and assigned the participant to the 
intervention at the time of presentation. 



•Both groups received heparin-free HD treatment. 

•Intraluminal SBCLS or NSCLS lock solution was removed before connecting the HD catheter to a 
dialysis machine prior to any treatment.

•After each treatment, blood was rinsed from the dialysis lines with normal saline solution back to the 
patient. 

•Upon the conclusion of treatment, each port of all two-port catheters was flushed and locked with 
10 mL of NSCLS or SBCLS, respective of the patient's group. 

•Approximately 2 mL of the injected solution remained locked within the catheter. 

•Catheter exit-site dressing changes occurred after each HD treatment.

•Patients who had clotted catheters, → catheter replacement



Primary Outcome Measures

1. Lumen Clot Formation [ Time Frame: Approximately 18 months ]Catheter Loss Due to Lumen 
Clot Formation

2. Catheter Related Infection [ Time Frame: Approximately 18 months ]Catheter Loss Due to 
Catheter Related Infection

3. Malfunction [ Time Frame: Approximately 18 months ]Catheter Loss Due to Malfunction

4. Overall Cause [ Time Frame: Approximately 18 months ]Catheter Loss Due to All Causes



•CRBSI was defined as 
• two peripheral venous blood samples drawn from the patient producing positive quantitative (>1000 

CFU/segment) culture results.

• Alternatively, one positive blood culture obtained from a peripheral vein and one catheter culture with a 
positive semiquantitative (>15 CFU/segment) result was acceptable. 

•National Kidney Foundation guidelines, 
• catheter dysfunction was defined when extracorporeal blood flow was ≤300 mL/min or the prepump arterial 

pressure was ≥−250 mmHg [40]. 

•Catheter loss due to CRT was defined as 
• persistent catheter malfunctioning, irreversible difficulty with line aspiration or infusion despite repositioning 

before or during HD



Results
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FIGURE 2: Groups and outcomes.

A total of 451 patients were included in the 

sample

•226/451 (50.1%) were in the NSCLS 

group 

•underwent a combined 2480 

treatments corresponding to 5787 

catheter days

•225/451 (49.9%) in the SBCLS group. 

•underwent a combined 2474 

treatments corresponding to 5773 CD.



Characteristics of the 
Patients at Baseline

•There were no significant differences between groups on outset 
demographics or exposure, except for serum albumin level 
(P = 0.006)



Primary outcome variables 

Catheter loss rate:
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No deaths or significant adverse events related to HD occurred in any group.



Comparing tunneled and nontunneled catheters used in the 
internal jugular site



Caveats











Strength 

•Primary outcome relevant to patients

•Topic relevant to daily practice 

•Clear definitions 

•No overlap 

•Population: good number

Weakness

•No blinding 

•Comparison group not relevant to UK practice

•Wide CI

• Jumbled chronic and acute

•Single centre 

•Writer is the patent holder 

•Trial protocol  document shows it as a retrospective study for 
NSCLS and prospective for SBCLS

•No clear explanation of randomisation, 

•PI had access to data kept on a computer in the nephrology 
department 

•Registered on the trial website after completion of the study 



Conclusion
• Bigger, well designed and multicentre study needed

• Too early to change any practice based on this paper 



Thank you


