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Central Venous Catheter (CVC) 

Central Venous Catheters (CVC) are essential 

in everyday medical practice, especially in 

treating patients in intensive care units (ICU).  
 

The application of these catheters is 

accompanied with the risk of complications, 

such as the complications caused during the 

CVC insertion, infections at the location of the 

insertion, and complications during the use of 

the catheter, sepsis and other metastatic 

infections. 

 
 



CVC Complications  
 

The largest risk factor for catheter colonization 

is the use of CVC for more than 15 days that 
lead to CRBSIs. 

 

 The measures for preventing the CVC 

complications are the use of aseptic conditions 
during CVC insertion, antimicrobial dressing to 

secure central lines, proper use and 

maintenance of CVC, removing the CVC as 

earlier as possible, 15 days before use if 

possible. 

 

(Hodzic et al. 2014) 
 

 



CVC Complications  

Catheter-related bloodstream infections (CRBSIs) are 

associated with attributable mortality rates of up to 11.5% 

and additional intensive care unit (ICU) length of stay of 

up to 12 days.  

 

The broadly accepted method for minimizing CRBSIs is a 

bundle of care combining maximal sterile barrier 

precautions for insertion, an appropriate antiseptic 

solution for skin antisepsis and line access, preferential 

subclavian catheterization, and immediate removal of 

unnecessary catheters.  

 

 



CVC Complications  

These complications can be immediate or delayed 

in nature. Immediate complications occur at the 

time of catheter insertion.  

 

Delayed complications include device dysfunction 

and infection.  

 

 Recognition and management of central line 

complications is important when caring for 

patients with vascular access, but prevention is 

the ultimate goal (Kornbau et. Al 2015). 



Understanding 
Bloodstream Infection 



Risk of BSIs vary and may be due to intrinsic or extrinsic factors:2-6 

Catheter-related  Intravascular device 

 Type of catheter 

 intended use for the catheter 

 Insertion site 

 Frequency of catheter access 

 Duration of catheter placement 

Operator-related  Experience of the individual who inserts the catheter  

 Use of proven preventative strategies 

Patient-related  Characteristics of the patient: 

 Age 

 Severity of underlying illness 

 Patient nutrition 

 Poor skin integrity 

 Immunocompromised 

Vascular Access and Bloodstream Infection (BSI) 



CLABSI 

CRBSI  

PLABSI  

Bloodstream Infection Terminology 



Central Line-Associated Bloodstream Infection (CLABSI) 
 Term used by the National Health and Safety Network 

(NHSN) for surveillance purposes to track the incidence of 

central venous catheter infections 

 BSI is a bloodstream infection in a patient with a central line 

Catheter-Related Bloodstream Infection (CRBSI) 
 Term used for diagnostic purposes and require laboratory 

confirmation that identifies the catheter as the source of the 

infection 

 Can be challenging because the catheter may not be 

removed based on patient condition or resources are not 

available to conduct testing 

Peripheral Line-Associated Bloodstream Infection (PLABSI) 
 Term defined as the presence of a peripheral line without a 

central venous catheter and at least on of the following: the 

presence of phlebitis or resolution of clinical symptoms after 

withdrawal of the peripheral line, with careful exclusion of 

an alternative explanation for bacteremia 

 

Bloodstream Infection Terminology 



Central Line-Associated Bloodstream Infection (CLABSI)  

Most organisms responsible for short-term CLABSI 

originate from the insertion site.  

 

It has been previously demonstrated that the risk of 

developing CLABSI can be dramatically reduced 

(60% decrease) by the systematic use of a new 

antimicrobial transparent dressing containing a 

Chlorhexidine Gluconate (CHG) gel even though 

bundles of care are appropriately followed and 

CLABSI level is lower than 1.5 per 1,000 catheter-days 

in the control group (Maunoury et. al 2015). 



Organisms on the skin gain access to the bloodstream via migration along the external 

surface of the catheter or catheter hub; both important routs of catheter-related 

bloodstream infections2-6 

CLABSI organism migration 

The majority of CLABSI emanate from either the insertion site or catheter hub 

Soon after insertion, 

the extraluminal route 

or insertion site is the 

predominate source 

of infection 

Whereas the 

intraluminal route 

(primarily the hub) 

predominates after a 

more extended dwell 

time 



All Vascular Access Devices Are A BSI Risk 

Peripherally 

inserted central 

catheter (PICC) 

Arterial line 

catheter (ART) 

Central venous  

catheters (CVC): 

Internal jugular, 

subclavian,  

femoral 

Peripherally 

inserted 

catheter (PIV) 



CVC Guidelines 



CVC Guidelines 

What is the recommended frequency of CVC Dressing? 

 

 

 

 



CVC Guidelines 

What is the recommended frequency of administration set change for crystalloid 

fluids? 



Solution  Insertion Dressing Insertion & 

Dressing 

Not applicable 

Chlorhexidine 1% in 70% Alcohol 24 29 8 39 

Chlorhexidine 0.5% in 70% Alcohol 32 19 11 38 

Chlorhexidine without Alcohol 19 37 6 38 

Povidone Iodine in alcohol 22 36 3 39 

70-75% alcohol 34 20 8 38 

0.9% sodium chloride 17 35 10 38 

Which skin antisepsis is used for CVC insertion and dressing 

changes?   



Recommendation for skin antisepsis for CVC insertion and 

dressing changes.   



Types of CVC Dressing 

 

 

 

 

 



Understanding Antimicrobial 

Dressing 



Integrated I.V. dressing combines antimicrobial 

protection with site visibility and breathability. 

 

Proven to suppress regrowth of skin flora for up to 
7 days 

 

Chlorhexidine gluconate (CHG) is formulated into 

the dressing adhesive to provide antimicrobial 
protection without requiring additional moisture to 

activate. 

 

Transparent film allows continuous site visibility to 
easily assess for early signs of complications. 

 

Waterproof, sterile barrier to protect against 

external contaminants. 
 

 



 

Preprinted tape strip designed for documenting 

dressing changes while providing additional 

securement Integrated CHG adhesive and easy-to-

learn dressing application ensures consistent IV site 

protection Tegaderm™ Antimicrobial I.V.  

 

Advanced Securement Dressing offers 

antimicrobial protection, site visibility and consistent 
application for peripheral IVs. It has been proven to 

suppress regrowth of skin flora on prepped skin for 

up to 7 days. 



Evidence-based  

 

 

DESIGN 

o Systematic review 

OBJECTIVE 

• To compare the available dressing and securement devices for 
CVCs, in terms of catheter-related bloodstream infection (BSI), 
catheter colonisation, entry- and exit-site infection, skin 
colonisation, skin irritation, failed catheter securement, dressing 

condition and mortality. 

RESULTS 

o 22 studies involving 7436 participants comparing nine 
different types of securement device or dressing. 

o Medication-impregnated dressing products reduce the 

incidence of catheter-related BSI relative to all other 
dressing types. 

o There is moderate quality evidence that CGI dressings, 
relative to SPU dressings, reduce catheter-related BSI for 
the outcomes of frequency of infection per 1000 patient 

days, risk of catheter tip colonisation and possibly risk of 
catheter-related BS 

Systematic review findings 

 

 

 

 



Reasons Why 
Maintenance is High 

Maintenance  



Insertion – the procedure represents only one aspect of the risk for CLABSI1 

 

 

 

1. Maintenance is for the Life of the Line 

Maintenance – the risk of CLABSI extends to all aspects of nursing care and 

maintenance during the CVC dwell time 

The line will be manipulated and accessed by several different people every day 



 

 Nurses are interrupted as 

frequently as every 2.3 

minutes (26 times per hour) 

 Nurses can be interrupted as 

often as 3 times while trying to 

complete a task 

 

 

2. Dynamic Bedside Environment 

 Nurses observed to be 

multitasking 34% of the time 

 

Frequency of 

Interruptions 

Percent of Multitasking Sources of Interruptions 

 Other healthcare professionals 

 Patients and/or families 

 Call lights, bed alarms 

 Equipment alarms 

 Electronic communication 

devices (phones, pagers)  

 

 

Nurses’ work environments are complex, can be fragmented and are multitask driven 



Understanding Cost 
Analysis Benefit 



Cost Benefit Analysis 

Cost-benefit analysis is a way to compare the costs 

and benefits of an intervention, where both are 

expressed in monetary units. 

 

Costs including those of implementing an intervention. 

 

Benefits including those resulting from an intervention, 

such as medical costs averted, productivity gains, and 

the monetized value of health improvements. 

 



Cost Benefit Analysis 

Costs per patient. 

 

 The calculation of the cost per patient was done as 

follows: 

 

1. Dressing costs (including time needed per dressing, 

number of nurses involved, and materials used and 

cost per ICU day. 

 

2. Cost of treating contact dermatitis –(including 

catheter removal, four alternative dressings, and 

insertion of a new catheter) 

 

3. Cost of treatment of CRBSI and additional ICU-LOS 

due to CRBSI 

 

4. Cost per catheter change  



 

 

Studies by Zimlichman et al. 2015 and the nonpartisan and objective 
research organization (NORC) at the University of Chicago, have 

produced estimates of the attributable costs of select HAIs that have 
traditionally been the focus of surveillance and prevention efforts. 
Adjusting Zimlichman and colleagues’ estimates to 2015 dollars (to 
match the NORC study) using the Bureau of Labor Statistics producer 
price index for general medical and surgical hospitals. The discussion 
above illustrates how direct medical cost estimates for HAIs that are 

derived from literature reviews are sensitive to the methods used to 
estimate attributable costs.  

Evidence-based  



The cost-of-quality (CoQ) model is a framework in which all 
of the resources used to achieve product quality are 
included, which in this case is quality of care in terms of 

preventable HAIs. The CoQ model makes explicit that all 
costs associated with HAI prevention, including infection 
control programs, hand hygiene protocols, environmental 
and housekeeping services, and sterilization services, must 
be counted along with the additional treatment costs of 
HAIs. The classical model for costing quality is the 

prevention-appraisal-failure (PAF) model.33-35 The model 
can be expressed more formally as (1) CoQ = appraisal 
costs + prevention costs + internal failure costs + external 
failure costs. 
 
In this model, when an HAI occurs, the total cost is not  

only the treatment cost of an HAI (internal failure costs) but  
also the costs associated with appraisal (surveillance and  
management) and prevention (infection control 
interventions). Costs associated with insurance premiums 
and any liability judgments paid by hospitals would also be 
included (external failure costs).  

 Figure 1 presents a hypothetical distribution of daily hospital costs for patients in 

the diagnosis-related group (DRG) for those with diabetes and complicating 
conditions (DRG 638) and an average length of stay of 5 days. Fixed costs (in 
blue) are charged on day 1 and day 5, including administrative fees (eg, 
creating a patient’s record) and services, such as infection control (for day 1), 
and discharge fees (day 5); daily hospital room and board costs (orange) and 
daily treatment costs (purple) vary across the 5 days. Within this DRG patient 

care. The average daily cost of $1,310 ($6,550/5) is represented by the horizontal 
line. 



 Hypothetical distribution of daily hospital costs, including 

infection prevention and failure costs 

The costs of infection prevention activities plus 

failure costs are explicitly accounted for on a 

daily basis (in yellow).  

 

For day 1, fixed costs are now reduced by $500 

because the costs related to infection control 

are now allocated on a per day basis ($100) 

across the 5 days. 

 

Accounting system to assess how increasing 

investments in infection control can 

produce savings through reduced 

treatment costs and hospital room and board 

costs.  



Authors’ Conclusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3M Confidential 34 

• DESIGN 

o Randomized controlled trial  

• INTERVENTION 

o 1,879 adults expected to require intravascular 
catheterization for 48 hours. 

o Chlorhexidine Gluconate-containing securement dressing 
compared to non-antimicrobial transparent dressings. 

• RESULTS 

o The chlorhexidine gluconate dressing prevents 11.8 infections 
/1,000 patients (95% confidence interval: [3.85; 19.64]) with a 
number needed to treat of 85 patients.  

o The incremental cost-effectiveness ratio is of €12,046 per 
catheter-related bloodstream infection prevented, and the 
incremental net monetary benefit per patient is of €344.88. 

 

Cost effectiveness study results 

 
 
 



Evidence-based  

 

 

 

 

 

 

 

 

 



Base case input parameters considered in the cost analysis. 

Sources: Listed in notes. 

•Additional ICU Length of stay (LOS) due to CRBSI: 9.33 days (NH-MCMC calculation). 4 

• Cost of added ICU LOS due to CRBSI: €11,811.13 (NH-MCMC calculation). 

 

•• Cost per catheter change (venous + arterial: 50%-50%): €94.97. 
5 

• Overall cost of one CRBSI (direct cost of treating one CRBSI plus cost of additional ICU LOS due to CRBSI): 

€12,391.40 (calculation). 6 

•Dressing costs per day: CHG dressing, €3.59; non-antimicrobial transparent film, €0.18; 

•gauze and tape, €0.06. 1 

• Cost of treating contact dermatitis (mean/episode): catheter removal, €23.62; four gauze and tape dressings, €0.24; 

catheter insertion, €94.87. Note that the skin lesions themselves healed spontaneously upon removal of the 

transparent dressings, without further negative health impact or treatment costs. 
2 

• Direct cost of treating CRBSI (mean/episode): €580.26. 

• Cost per ICU: €1,265.93 per day 3 



 ICU LOS due to CRBSIs and comparability of patients’ subgroups with or 
without CRBSIs (Costs per Markov state per patient). 

•Cost per catheter change 4 

•Dressing costs (including time needed per dressing, number of nurses involved, and materials used and cost per 

ICU day. 1 

• Cost of treating contact dermatitis –(including catheter removal, four alternative dressings, and insertion of a 

new catheter). 2 

• Cost of treatment of CRBSI and additional ICU-LOS due to CRBSI  3 



Authors’ Conclusion 
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