Infection risk associated with a closed luer access device
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SUMMARY  The potential for microbial contamination
associated with needleless luer activated valves was
evaluated in vitro. Twenty valves from each manufacturer
were inoculated with Staphylococcus epidermis, disinfected
via a three second circular swab with 70% isopropyl
alcohol, then accessed and flushed with 0.9% sterile saline.
This process was repeated 24 times per day for a total of
three days. Eight of the 24 accesses per day were prolonged
access for an hour in duration to simulate conditions of
intermittent antibiotic therapy. The Clave® device passed
contaminant into the sterile flush in 17 out of 20 samples,
the Q-Syte™ device allowed contaminant to pass through
the valve in all 20 samples, and the MaxPlus® Tru-Swab™
device allowed no contaminants to pass through the valve
in all 20 samples. This study exceeded the recommendations
(Table 1) outlined by the FDA for microbial ingress testing listed
in the “Guidance for Industry and FDA Staff, Intravascular
Administration Sets Pre-Market Notification Submissions (510K)”
issued on April 15, 2005. The findings suggest the valves
commonly used in the market may allow the passage of
microbes due to the inability to adequately disinfect the
device. The MaxPlus Tru-Swab valve provided an effective
microbial barrier during this rigorous in vitro testing.




INTRODUCTION

The progress of modern medicine has been
advanced, in part, by the wide use of invasive
medical devices, including central venous
catheters. However, central venous catheters are
often associated with  serious infectious
complications, such as catheter-related
bloodstream infection (CRBSI).[} In fact, CRBSI is
considered to be the most common type of
hospital acquired infection, a finding that has
been attributed to the wide use of central venous
catheters in hospitalized patients.[2-3]

It is estimated that near 7 million central venous
catheters (CVCs) will be inserted annually in the
United States. Even with the best available
aseptic techniques being used during insertion
and maintenance of the catheter, 1 out of every
20 CVCs inserted will lead to one episode of
bloodstream infection. [4]

Therefore, it is estimated that more than
300,000 episodes of CVC-related bloodstream
infections will occur annually in the United States
over the next few years.l5 Pittet and colleaguesl®
recently estimated the attributable mortality rate
of such infections in critically ill patients to be
25%. Each episode of CRBSI will cost $30,000-
56,000 per survivor and result in an additional
average stay of 6.5 days in the ICU.

The high morbidity, mortality, and cost
attributed to CRBSI are the driving forces for new
preventive approaches and better practice.

Patients who require Central Venous Catheters
as a part of their intravascular therapy are at risk
of developing bloodstream infection. The skin and
the hub are the most common sources of
colonization. [7- 8]

For long-term catheters, the hub is a major
source of colonization of the catheter lumen,
which ultimately leads to bloodstream infections
through intraluminal migration caused by
manipulation and contamination of the catheter
hub. [©-10] Studies have shown that the
contamination rates of catheter hubs are as high
as 31%.09 Luer activated needleless valves have
been introduced into the market to decrease the
risk of needlestick injury to healthcare workers,
however, recent findings have suggested these
devices increase the risk of bloodstream infection.

The goal of this study is to determine the risk of
microbial contamination associated with three
well known luer activated valves- Clave®, Q-
syte™, and MaxPlus® Tru-Swab™.

METHODS

To evaluate the efficacy of luer activated
Needleless valves in preventing passage of
contamination through the valve and

study was performed. This study exceeded the
recommendations (Table 1) outlined by the FDA
for microbial ingress testing listed in the
“Guidance for Industry and FDA  Staff,

Intravascular Administration Sets Pre-Market
Notification Submissions (510K)” issued on April
15, 2005 (Table 1).
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The purpose of this study was to ascertain
whether a needleless valve, when microbiologically
challenged, can be thereafter decontaminated
with 70% Isopropyl Alcohol and maintain a
physical barrier. This is a comparative study
between three products, Clave®, Q-Syte™ and
MaxPlus® connectors.
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Twenty two (22) samples of each manufacturer
were studied. Two of the 22 samples were used for
positive and negative controls. Each valve was
inoculated with 103 colony forming units (CFU’s)
of staphylococcus epidermis (Figure 1), after 4
mins. the valves were disinfected using standard
hospital disinfection procedures (70% IPA pad
with aggressive circular motion for 3 secs.) The
alcohol was allowed to dry for 1 min. after which
the valve was activated using sterile syringe with
10cc of PBS. The PBS was pushed through the
valve and collected in the attached filter funnel
unit.

This process of inoculation, swabbing, and
activating was repeated 24 times a day over a



period of three days. Eight of the 24 activations
per day were prolonged activations where the
syringe remained in the valve for 1 hour (Figure
2). Prolonged access replicates order regimens for
commonly used antibiotic therapy. After each
engagement, eluate injected through the test
system was collected and tested for the presence
of the challenge microorganism. Staphylococcus
epidermis was selected as the challenge
microorganism. This microorganism is most
common in the hospital and home care setting.
Twenty-four (24) inoculations and engagements
per 24 hour period over a total of three days were
selected as the simulated use model. This model
“challenges” the valve system under what would
be considered a worst case clinical setting or “real
world”.

This study adhered to practices presented in
nursing standards.

Practice mimicked the SAS (Saline, Antibiotic,
Saline) method.

Methods for Simulated Use (SAS)

Wash hands thoroughly with soap and water
Dry hands thoroughly with paper towels.
Inoculate needleless connector

Open needleless syringe using aseptic

technique

Swab needleless connector port with sterile

alcohol prep pad using an aggressive circular

motion with pressure for three seconds.

6. Let port air dry

7. Remove cap from syringe using straight pull
motion. Use care not to touch tip of syringe to
any other surface.

8. Steady port with non-dominant hand.

9. Insert sterile needleless syringe directly into
middle of designated needleless connector port
of entry utilizing aseptic technique. Use
locking devices if applicable.

10. Flush fluid

11. Repeat steps 3 - 10

12. Allow luer lock connection to remain intact
(undisturbed) for 1 hour. Upon removal, cap
luer syringe and re-use for prolonged
activations only.

13. Repeat steps 3 - 10

14. Engage (24) times daily. Repeat “1 hour
duration” 8 times per day.

15. Perform steps 1-14 for three days.
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The above pictured valves were challenged in this
study.

RESULTS

As seen in Table 2, zero (0 out of 20) samples of
the MaxPlus Tru-Swab valves showed
transmission of staphylococcus epidermis
through the valve into the flush collection unit.
Seventeen (17) samples out of 20 Clave valves
showed transmission of staphylococcus epidermis
into the flush collection unit and all samples (20
out of 20) Q-Syte valves showed transmission of
staphylococcus epidermis into the flush collection
unit.
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DISCUSSION

Our findings suggest that there is a difference in
the microbial barrier properties of commercially
available luer activated valves. Intricate surface
details at the access point and/or split septum
design may allow contaminants to escape
conventional disinfection practices and
subsequently pass through the valve. Dr. Maki
recently reported “that if there is heavy
contamination on the membranous septum of the
Needleless connector or injection port,
conventional disinfection with 70% IPA does not
reliably prevent the entry of microorganisms,
which can multiply in the intraluminal fluid
column or colonize the internal surface of the
valved device, in either instance posing a high risk
for intravascular device related BSI.”10

Our findings confirm the MaxPlus® Tru-Swab™
valve, when using common disinfection protocol
and worst case clinical simulation, is superior to
the Clave® and Q-Syte™ in terms of microbial
barrier properties.
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