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1) Study catheter 

Intervention catheters are antimicrobially modified. Polarization of the catheter material destroys 

the cell wall structure of microorganisms in case of surface colonization. Perpetual chemical 

interaction between the polyurethane of the catheter and the agent biguanide ensures the reduction 

of catheter-related infections during the entire application of the catheter. Control catheters are 

standard common dual-lumen catheters. The two kinds of catheters are distinguishable in 

appearance and packaging. 

The new antimicrobial CVC (Certofix® protect) was developed by B.Braun to reduce the risk of 

CRI and CRT. A prospective, randomized, double-bind clinic trial (NCT00555282) conducted in 

the Czech Republic found that the rate of blood stream infection (BSI) was significantly lower in 

protected CVCs (2.00 % vs. 6.47 %, p=0.008), and the incidence of BSI/ 1000 catheter-days was 

lower in coated catheters (3.21 vs. 8.30, p=0.036) as well, but the coated CVC displayed similar 

incidence of the standard CVCs (17.36 % vs. 18.67 %, p=0.747) as well as incidence of 

catheter-related BSI (1.33 % vs. 1.94 %, p=0.752) [1]. 

 

2) Supplemental Methods 

Training before trail [2, 3, 4, 5] 

2.1) Procedures for insertion 

First doctors chose a proper insertion site, and then used maximal barrier precautions during 

insertion (the operator was required to wear masks, sterile gloves, and surgical gowns and use 

large sterile drapes). After disinfected with povidone iodine or chlorhexidine, the catheter was 

inserted percutaneously using Seldinger technique. It was not allowed to exchange the catheter 

over a guidewire into an old site. Sites were dressed with hyalo-dressing. 

 

2.2) Care of the catheter during indwelling catheterization 

Twice a week or according to routine procedures, perform the follows: the dressing removed; the 

site inspected and cleaned with povidone-iodine or chlorhexidine; and the new dressing applied. 

 

2.3) Remove catheters 

At removal, the site was again disinfected by povidone iodine or chlorhexidine to make sure that 

the skin around the catheter was clean. 

 



2.4) Indication of removal 

No need for CVC in patients; Occlusion of catheter; Suspected or confirmed deep vein thrombosis 

of insertion site; Patients with highly suspected CRBSI and meeting one of the following criteria, 

haemodynamic instability, bacteremia; or the doctor in charge insisting to remove the catheter 

after 5 days’ observation. 

 

2.5) Tests 

Blood culture 

For the dual-lumen catheter, blood samples were taken from both lumens separately.  

Researchers should insert percutaneously to take sample from peripheral blood vessels. Aerobic 

culture and anaerobic culture were needed for each blood sample. 

Cultures of CVC-tip 

The entire catheter was removed aseptically, and 4-cm segment was cut from the catheter tip, 

which was semi-quantitatively cultured using the roll-plate method. 

Vein ultrasound 

It is used to diagnose or to exclude deep vein thrombosis (DVT). If the insertion site is femoral 

vein, doctors will screen iliac vein and femoral vein on both sides for DVT. While in the jugular 

vein, bilateral jugular veins should be inspected. Ultrasound is needless only in case of 

catheterization in subclavian vein. Ultrasound will be arranged before insertion and after 

withdrawal of catheter (within 48h). 

 

2.6) Analysis set 

Full analysis set (FAS) 

The basic intention-to-treat (ITT) principle is that participants in the trials should be analyzed in 

the groups to which they are randomized, regardless of whether they receive or adhere to the 

allocated intervention. Based on ITT principle, FAS represents remaining participants after 

eliminating the least number of patients with reasonable way, including all the patients who are 

randomized and receive study catheters. 

Per protocol set (PPS) 

PPS can only be restricted to the participants who fulfill the protocol in the terms of the eligibility, 

interventions, and outcome assessment. Also, the PPS restricts the comparison of the treatments to 

the ideal patients, that is, those who adhere perfectly to the clinical trial instructions as stipulated 

in the protocol. [6] 



 

 

3) Supplemental tables 

Table 1 Time to visit and data collection  

 Enrollment  Allocation  Post allocation  Closeout  

Informed consent ×    

Inclusion/exclusion 

criteria 

×    

Randomization  ×    

Medical history & 

physical examination 

×    

Temperature  × ×  

Insertion   ×   

Blood test  × ×  

Blood culture   ×  

Culture of CVC   ×  

Vein ultrasound  × ×  

AE/SAE × × × × 

Treatment/drug 

combination  

× × × × 

 

Table 2 Alpha spending function and cut off value 

 Lower 

bound 

Upper 

bound 

Alpha size of 

test 

Alpha 

spending 

Cumulative 

alpha 

Power of 

test  

Overall 

efficiency 

Interim 

analysis 

-2.96259 2.96259 0.003051 0.003051 0.003051 0.164276 0.164276 

Final 

analysis 

-1.96857 1.96857 0.049002 0.046949 0.050000 0.636018 0.800294 

The distribution of suspension boundary (alpha) is normal distribution. 
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