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Utilizing the Neutron™ Catheter Patency Device to Reduce the
Clinical Costs Associated with Central Line Catheter Occlusion
BACKGROUND
Central venous access devices (CVADs) are a standard and integral part of care for critically ill and long-term IV therapy
patients. It is estimated that well over 7 million CVADs are placed each year in the United States.1 The proper care,
maintenance, and avoidance of complications in these indwelling devices is essential for viable mid- and long-term IV
access for therapeutic modalities such as chemotherapy, antibiotic therapy, total parenteral nutrition, and the infusion of
blood and blood products.
Catheter occlusion is the most common non-infectious complication in long-term use of CVADs, with the majority of
occlusions occurring as a direct result of thrombosis2 (clotting blood.) Thrombosis induced by central venous catheters is
frequent, affecting 33% to 59% of indwelling catheters, although clinical symptoms develop in a relatively smaller percentage
of patients.3 As much as 25% of all central venous catheter usage ends in occlusion.4,5
Thrombus formation is linked to increased risk of catheter-related bloodstream infection (CRBSI) for patients. Fibrin, blood
components, and biofilm can amass,6 creating a rich culture medium for bacterial growth that has been shown to directly
result in microorganisms entering the bloodstream.7
While the economic costs of CRBSIs are known
to range from $34,508 to $56,000,8,9 the
additional economic burdens that are
associated with catheter occlusions are not
nearly as well documented.

Catheter occlusion is the most common
non-infectious complication in long-term
use of central venous access devices
(CVADs). As much as 25% of all central
venous catheter usage ends in occlusion.4,5

COSTS ASSOCIATED WITH CVAD PATENCY
SALVAGE OR REPLACEMENT
Notwithstanding potentially significant clinical
complications, which may increase patient
length of stay and require costly therapeutic
treatment, the direct economic costs of routine
occlusions can be significant. Once a nurse has identified an occlusion and has ruled out mechanical or chemical causes,
treatment with a thrombolytic agent is usually attempted. A very common catheter patency restoration treatment involves
a rather complex and time consuming protocol in which a thrombolytic agent is instilled into the blocked catheter and
allowed to dwell for a specified time (up to 2 hours - depending on institutional protocol.) The thrombolytic is removed after
the dwell period and the catheter checked for patency. In many instances, this procedure is repeated in further attempt to
clear the catheter. Each attempt to restore catheter patency using a de-clotting agent such as tissue plasminogen activator
(tPA) can cost $12010, but the true operational cost is much higher. Considering supply costs and time spent reconstituting
the therapeutics, the cost to address an occlusion can quickly reach $206 per treatment.11
Patency restoration utilizing tPA is successful in 73.9% to 89.9% of cases.12 When tPA is unsuccessful, the cost of device
replacement greatly exceeds that of salvage and can include costs for interventional radiology, diagnostic imaging, nursing,
supplies, and, of course, a new access device.

Total published cost estimates of central venous catheter (CVC) and peripheral inserted central catheter (PICC) replacement
varies widely from $850–$1,500, depending on the type of CVC. 10,13 to $200–$3,000 for PICC lines, depending on the care
setting and need for interventional radiology.8
In addition, interruption of clinically necessary therapies and medication administration during the patency restoration
process has been shown to compromise patient care and lead to an increased length of stay.7, 10, 14-17 Hospital-adjusted
expenses per inpatient day in the United States range between $985 in South Dakota to $2,696 in Washington State, with
the national average cost per inpatient day being $1,853 per day.18

The Neutron catheter patency device has
been shown to contribute to a 50.7%
reduction in occlusions, which has the
potential to save an average high-volume
hospital nearly a quarter million dollars
per year.

COMBATING CATHETER REFLUX USING THE
NEUTRON CATHETER PATENCY DEVICE
A common cause of catheter occlusion is the
clotting of blood that has refluxed into the
catheter lumen.6 Reflux occurs in several
circumstances: when catheters are not
flushed properly, when negative pressure
builds in the catheter, when there is an
increase in intra-thoracic venous pressure,
when an IV fluid container is allowed to run
dry, or when venous pressure exceeds the
infusion pressure.19, 20, 21

To date, catheter technologies have had limited ability to effectively address all causes of reflux. Positive displacement
needlefree IV connectors, for example, reduce reflux caused by connecting and disconnecting a syringe or an administration
set, but do not address the other sources of reflux.
The Neutron™ catheter patency device (ICU Medical, Inc., San
Clemente, CA) is a microbiologically and mechanically closed
needlefree connector that permits access to the catheter via use
of a luer lock connection.
Additionally, the Neutron is the first and only FDA-cleared device
with the ability to prevent fluid displacement (reflux) resulting
from internal and external causes, including the connection or
disconnection of a luer; syringe plunger compression; patient
vascular pressure changes, such as coughing or sneezing; and
IV solution container run-dry.
With a reduced risk of catheter occlusions, there is decreased
need for expensive declotting agents such as tPA. In testing,
clinicians reported a 1:1 relationship between the use of tPA to
restore and maintain catheter patency and the reduction of
catheter occlusions. Accordingly, the Neutron was able to
contribute to a 50.7% reduction rates occlusions along with a
50.7% reduction in the use of tPA with this patient population.22
Additionally, reducing catheter occlusions may provide realtime clinical benefits by helping to avoid critical delays in patient
care as well as patient discomfort and pain.

POTENTIAL CLINICAL COST SAVINGS WITH NEUTRON CATHETER PATENCY DEVICE
The scenario (Figure 1) illustrates the potential cost savings associated with switching to the Neutron catheter patency
device for a hospital placing 2,000 central lines per year. The calculations assume a cost of $206 per tPA dose, an occlusion
reduction of 50% using the Neutron, an average tPA success rate of 82%, a device replacement cost of $1,388, and a per-day
inpatient cost of $1,853.
FIGURE 1: POTENTIAL CLINICAL COST SAVINGS USING NEUTRON COMPARED TO MAXPLUS
Patency Restoration and Device Replacement Cost Savings Comparison
MaxPlus

Neutron

Cost of tPA Administration

$103,000

$51,500

Device cost @ 7 per Line (21 days)

$8.75

$29.75

Total device cost

$17,500

$59,500

Total Cost

$120,500

$111,000

tPA Cost Savings/Year Using Neutron

$9,500

Additional Clinical Costs of Catheter Occlusion
Number of central lines placed/year
Occlusion rate/tPA usage
Occlusion rate reduction using Neutron
Total number of occlusions
tPA success rate
Number of catheter replacements
   PICC/CVC replacement cost each
Yearly cost of catheter replacement
   Increase LOS (2 days/replaced catheter)
Yearly cost of increased LOS
Savings on additional clinical costs with Neutron
Savings on tPA using Neutron
Total savings/Year Using Neutron

Without Neutron

With Neutron

2000
25%
500
82%
90
$1,388
$124,920
$3,706
$333,540
-

2000
25%
50%
250
82%
45
$1,388
$62,460
$3,706
$166,770
$229,230
$9,500
$238,730

The model compares a cost-per-connector for a CareFusion® MaxPlus® at $1.25 and a Neutron at $4.25. Even with the price
differential between the two connectors, switching to the Neutron has the potential to save nearly one-quarter of a million
dollars per year as compared to using the MaxPlus.
CONCLUSION
Blood reflux is a key cause of catheter thrombotic occlusions that risk patient safety, clinical outcomes, and cost-efficient
care. The Neutron catheter patency device is unique in its ability to significantly reduce all types of reflux into a catheter, and
may help to significantly reduce costs associated with tPA treatments and catheter replacements.
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