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DISCUSSION (cont’d)

Preventing Complications: The Biological and Functional Success of Anti-Reflux Needleless Connectors
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in a pravious guality improvemant study with data from naarly
500,000 patient days, it was demonstrated that switching from a
non-anti-reflux needbeless connector (NCT W an anti-reflux conmector
produced:

= 48% reduction in 1PA usage,

= 66% reducthon 0 ER visits,

= 27% fewer patkent encounters for clotted catheters,

= savings of more than $100.000 on P8, mrsing axpensas and items
ralated to treating the occlusion’.

This curment research sxaminaes the root cause of catheter codusions
and tha function of neutral anti-reflux NCs, Blood s often the frst
body fuid thet comes into contact with IV cetheters. Interactions
between blood and IV catheter material trigger & complex series of
events including protein adsorption, platelet adhesion and activation,
coapulathon, and thrombosis. These biologicel reactions necessitate
using anti-reflux technology that decreases the risk of scclusions and
cantral line-associated bloodstream infections (CLAESI)

PURPOSE

The purposa of this research was to study the clinical, biologicad and
funictional differences betweesn anti-reflux needleless connectors and
connectors without anti-reflux capabilities. Our hypothesis s that
these past resulls were due o switching o an anti-reflus needelass
connector that minkmized blosd protelns within the nner surface of
the I catheter, thereby presenting biological reactions that led 1o

METHODS

Twa in=vitro simulation studies axamined how anti-reflue and
non=anti=reflux MCs performed wsing YV containers with green and
clear water

+ Test ¥ simulsted pressure changes by observing fluid movement
betwaen IV baps This was accomplishad by elevating an IV bag
with dyad fluid 2 inches above a dear bag.

» Tast #2 used & vanous simulation manometer Migurs 1) measurad
fuid reflux or displacement upon syringe connection and
disconnection Mepative and posithve Muld displacement represent
rafiux into the catheter and aspiration towards tha patient

Figura 1: Vienous Sirmulatorn

= 10 il BD Luer Lock Syrimgs,
E = HNC Unit Under Test,
C — Stopoock,
O — Glass rod beside metric ruler,
E - Dulput o reservoir bag

Thase two tasts indicate anti-reflux technology can reduce
uncontrolled blood reflux imto 1V catheters upon prassure changes,
connection and disconnection.

= Test #1 showed anti-reflux HCs were able to stop blood reflux
when presowe changes ooowmed (n the closed IV system, wivile
non=anti-raflux NCs were not able to pravent bi-directional flwid
moeament

+ Test 82 demonsirated the anti-reflux NCs had the lowest armount
of reflux upon both connaection and disconnection

DISCUSSION

The results demonstrete that anti-reflus NCS mey significantly reduce
the amount of blood refux vpon disconnecthon of a syringe compared
e HCs without anti-rellux technalogy (p< D00 It & reasonable te
hypothesize that increased volumes of blood reflux will lead 1o
incraased risk of mtmlurminal thrombotic catheter occlusions and
bloodstream infections®. This is important for home infusion clnicians
bacause, a5 demonstrated in the pravious stedy, occlusions decrease
marsing afficiency and increase costs associated with the treatmant of
occiusions and CLABSIL
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Flgure  Foreign body response following blood contact o IV catheter
material leading to intraluminal thrombotic cathetar occlusions

Tha body's natwral biological response to forsien materials & to form a
protactiva layar of plasma proteins. When an IV cathetar entars the
wwin, the layar of plasma proteins nstantly adsorbs to the intraluminal
samfaces, which forms a bicfilm that attracts platelats and clotting
factors® % * % [figure 2} This biologicel reaction contimees to form a
fibrin rmezh that treps blood cells and promotes thrombus formation
within the cathebar’

Bacterka can enter and contaminate IV catheters from skin-surface
organisms that migrate wio the blood stream, contaminated catheter
hasbs, BCs, nfusate, and wia an existing distant infection®* ™"
Bacteria can kind to the protein coated surfaces describad above,
which than proliferate the highly antibiotic=resistant bioflm* = *,
(Figure 3 & 4)

The biofilm can break away naturally or by the intervention of flushing
or usa of thrombohytics Harmful infactions can happan onca bioflm
enters the bloodstresm™ ™™= 7. The infection risk ncreases by 287 to
355 times when thrombolytics are wsed on intraluminal catheter
occlusions™ ™
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Figure X Tog: Confrasts in pathways of bacteria entry l=ading o
catheter-related bloodstream infections. Bottarr Schematic of microbial
imgress leading o attachment (o the blosd prateln corditiening Rm,
Biohlm Forrmation and Selschimen

Fligure 4: Mechanism of action of 1P causing the intralurminal
thrombotic catheter occlusion disolve and the bacteria o enter the
Blaadstraam,

CONCLUSION

This research demonstmtes anti-reflux devices function differanthy
than othar commearcially svaillabla MCs. Anti-reflus MCs control
bi-directional fluid moverment and greatly inhibit blood reflux which
prevented occlusions in the home infusion setting. Reducing
geclusions hes been shown to slso cut down on naersiing visits, P
use, costs assoclated to provide tPA in the home, delays in treatment,
ER wisits, trestment of CLABSI and potentially placement of new IV
access. The use of anti-reflux MCs support the treatment of the
patient and not a complication frem treating the patient
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