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34. NEEDLELESS CONNECTORS  

Standard  

34.1 A luer-locking needleless connector is used to 
connect syringes and/or administration sets to a vascular 
access device (VAD) hub or other injection site to 
eliminate use of needles and reduce needlestick injuries.  

Practice Recommendations  
 A. Use a needleless connector attached directly and 

securely to the VAD hub, the female hub of an attached 
extension set, or an injection site on an administration 
set to facilitate intermittent infusion of solutions and 
medications. The primary purpose of needleless con-
nectors is to eliminate the use of needles when con-
necting administration sets and/or syringes to the VAD 
or injection sites and reduce subsequent needlestick 
injuries and exposure to bloodborne pathogens.1-5 (I)  

 1. Avoid using a needleless connector for red blood cell 
(RBC) transfusion and when rapid flow rates of con-
tinuous infusion of crystalloid solutions are required. In 
vitro testing with all types of needleless connectors 
demonstrates the greatest reduction in flow rates 
through large-bore catheters. Negative clinical out-
comes (eg, hypothermia or rapid blood loss) might 
result when therapies with rapid flow rates (eg, above 
1000 mL/hour) are required and impeded.6,7 (V)  

B. Needleless connectors are designed to allow 
bidirectional fluid flow within the device through a 
variety of mechanisms (eg, mechanical valve, internal 
blunt cannula, pressure sensitive antireflux valve) and 
are categorized by how they function, although there are 
no established criteria for which devices fall into each 
group. All needleless connectors allow some fluid 
movement and blood reflux upon connection, 
disconnection, or both.8-12 (IV)  

1. Know the internal mechanism for fluid displacement 
of the needleless connector in use (eg, negative or 
positive displacement or antireflux). Follow manu-
facturers’ directions for use for flushing, clamping, and 
disconnection when provided. The category names of 
needleless connectors are derived from clinical 
application of their functionality; however, there are 
no established criteria from device regulatory agencies 
that determine which device is assigned to each 
category.2 (V)  

2. In the absence of manufacturer directions, consider 
the reported reflux volume for each type as recorded 
in the published studies and use the following 
sequence8-12: (IV)  
a. Negative displacement – flush, clamp, disconnect.  
b. Positive displacement – flush, disconnect, clamp.  

c. Antireflux – no specific sequence recommended but 
clamping advised, as some displacement is 
unavoidable.  

d. The term neutral may be used to describe 
needleless connector function; no specific sequence 
recommended but clamping advised, as some 
displacement unavoidable.  

3. Fluid reflux is documented by in vitro studies in all types 
of needleless connectors, with quantities ranging from 
0.02 to 50.37 μL. Observational studies demonstrated 
benefits of antireflux valves in minimizing amount of 
reflux. Overall, different needleless connectors 
demonstrated variable risks and performance. 
Recommendation currently is to use best flushing and 
clamping sequence to minimize reflux and potential 
associated occlusive or infection risks.2,9-16 (III)  

C. The type of needleless connector that produces the least 
amount of thrombotic VAD lumen occlusion remains 
controversial and requires further study. The quantity and 
frequency of thrombolytic drugs used for catheter 
clearance have been used as surrogates for monitoring 
VAD lumen occlusion and correlated to the type of 
needleless connector in use.1,17,18 (IV)  

D. Evaluate published outcomes of infection risks associated 
with each type of needleless connector when making 
product purchase decisions, focusing on risks, benefits, 
and educational requirements. Clinical studies comparing 
different types of needleless connectors demonstrate that 
all types allow microbial ingress, if not properly and 
effectively disinfected, and one type is not superior to 
another if the disinfection step is not performed prior to 
access. A recent in vitro study identified connector design 
features associated with the least bacterial transfer and 
biofilm formation were connectors with a split septum, 
minimal seal length, internal cannula, low internal surface 
area and volume, minimal displacement, and simple 
hydrodynamics of the flow path.19-26 (II)  

E. Disinfect the connection surface and sides of the needleless 
connector attached to any VAD to reduce introduction of 
intraluminal microbes. Use active or passive disinfection. 
Follow manufacturersʹ directions for use of both the 
needleless connector and disinfectant agent and/or 
product. Primary factors influencing this practice include 
the disinfection agent, the time required (ie, application 
and drying), and the method of application.  

1. Perform active disinfection by a vigorous mechanical 
scrub using a flat swab pad containing 70% isopropyl 
alcohol or alcohol-based chlorhexidine suitable for use 
with medical devices. 

a. Laboratory simulation demonstrated greatest 
bacterial elimination rates associated with 
scrubbing in a straight line (compared with    
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rotational scrubbing), using a force equal to that 
when applying arterial compression, and when the 
connector is scrubbed twice with a new swab each 
time.27 (V)  
b. Recent studies show varied effectiveness of 
scrub time between 5 and 15 seconds with 70% 
isopropyl alcohol and alcohol-based chlorhexidine 
gluconate. One study showed comparable 
decontamination, and another demonstrated 
superior decontamination with longer 
decontamination time.28,29 (III)  
c. Similarly, varied effectiveness has been reported 
with different solutions. Some studies showed 
comparable effectiveness in decontamination 
between 70% isopropyl alcohol or alcohol-based 
chlorhexidine and others demonstrated superior 
decontamination with alcohol-based chlorhexidine. 
International guidelines recommend either 
solution as part of good Aseptic Non-Touch 
Technique (ANTT®) practice.30-32 (II)  

2. Adequate needleless connector drying time after 
disinfection is essential to reduce microbial load and 
potential for entry into the bloodstream, thus reduc-
ing bloodstream infections. Observational research 
demonstrated drying time with 70% isopropyl alcohol 
is 5 seconds; alcohol-based chlorhexidine requires 20 
seconds. Povidone-iodine requires longer than 6 
minutes to be thoroughly dry, making it less favorable 
to clinical practice. Drying times in clinical practice 
depend on the humidity and climate in the care 
setting.33 (IV)  

3. Consider passive disinfection by applying a cap or 
covering containing a disinfectant agent (eg, 70% iso-
propyl alcohol, iodinated alcohol, chlorhexidine glu-
conate) over the needleless connector. A systematic 
review (of randomized and nonrandomized studies) 
has demonstrated high level of decontamination 
compliance and reductions in central line-associated 
bloodstream infection (CLABSI) rates and related 
health care costs associated with avoided harm. When 
using caps, follow manufacturers’ directions for use 
regarding time for effectiveness after attaching and the 
maximum length of effectiveness. Once removed, 
discard used disinfection caps and do not reattach to 
the needleless connector. Use multidisciplinary 
implementation strategies, including staff education 
and leadership support, and provide consistent 
feedback to staff regarding outcomes, as this has been 
shown to decrease catheter-associated bloodstream 
infection (CABSI) rates.34-37 (II)  

4. Studies comparing active and passive methods of 
disinfection show both processes to be effective.  
a. Active disinfection with alcohol-based chlorhexidine 
gluconate swab pads or passive disinfection with caps 
containing 70% isopropyl alcohol were associated with 
lower rates of CABSI, while swab pads containing 70% 
isopropyl alcohol were the least  

effective, according to a meta-analysis of quasi-
experimental studies.30 (II)  

1. b. Recent research has demonstrated that passive 
decontamination with 70% isopropyl alcohol– 
impregnated caps was associated with reduced 
phlebitis and infection. This may be associated with 
the improved consistency with decontamination 
practice and/or prolonged exposure to disinfectant 
agent.38-45 (II)  

2. c. Compared to active disinfection, passive disinfection 
has been associated with increased clinician 
compliance largely due to the continuous dwell nature 
of the device.46,47 (IV)  
i. However, other studies show no difference between 

passive decontamination with caps and active 
decontamination with swabs. More high-quality trial 
research is required.48,49 (III)  

5. Disinfect the needleless connector before re-entry on 
contamination or suspicion of contamination of a Key-
Part (eg, tip of syringe, needleless connector access) to 
provide protection for the intraluminal fluid pathway. 
Studies focus on disinfection practices before the 
initial entry into the needleless connector; however, 
studies do not address the need for disinfection before 
each sequential re-entry to administer one or more 
intermittent medications (eg, saline flush before and 
after each medication administration) (refer to 
Standard 19, Aseptic Non Touch Technique [ANTT®]). 
(Committee Consensus)  

6. Adhere to Standard-ANTT when accessing and changing 
a needleless connector.1,3,4,50,51 (I)  
a. Attach only a sterile syringe tip or sterile male luer 
end of the intravenous (IV) administration set to the 
needleless connector.  
b. Ensure that disinfecting supplies are readily 
available at the bedside to facilitate staff compliance 
with needleless connector disinfection (see Standard 
19, Aseptic Non-Touch Technique [ANTT®]).  

7. Consider the use of an antimicrobial needleless con-
nector when there is an increased risk of infection. Use 
of needleless connectors with an antimicrobial coating 
(eg, silver, chlorhexidine/silver) does not negate 
decontamination, as technology alone does not 
replace disinfection practices. Silver-coated needleless 
connectors have been shown to decrease rates of 
CABSI, although significant amounts of biofilm and 
microorganisms were recovered from coated and 
noncoated connectors.52,53 (V)  
8. Monitor clinician compliance to ensure that the cho-
sen method for disinfection is applied consistently for 
needleless connectors on all peripheral VADs and cen-
tral vascular access devices (CVADs), as this is a critical 
element for reduction of intraluminal contamination 
and subsequent bloodstream infection (BSI).34,35 (V)  

F. Use manifolds with a bonded needleless connector or 
close by adding a needleless connector rather than a solid 
cap. The method of closure has greater influence on con-
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tamination than the type of fluid displacement inside the 
needleless connector. Replace the stopcock with a 
needleless connector as soon as clinically indicated (see 
Standard 35, Other Add-On Devices).54,55 (I)  
G. Change the needleless connector in the following cir-
cumstances: if the needleless connector is removed for 
any reason; prior to drawing a sample for blood culture 
from a CVAD; as per local policies, procedures, and/or 
practice guidelines; and per manufacturers’ directions for 
use or when clinically indicated (eg, any loss of product 
integrity such as contamination, dysfunction, or any 
residual blood or debris within the needleless connector), 
whichever occurs sooner (see Standard 47, Vascular 
Access Device-Related Infection).2 (V)  

1. When used within a continuous infusion system, change 
the needleless connector when the primary 
administration set is changed (eg, up to every 7 days) 
(refer to Standard 40, Administration Set Management).  

2. One clinical study reported that changing the needleless 
connector every 24 hours with blood or lipid infusion 
increased CLABSI rates in pediatric stem cell transplant 
patients.3,56 (IV)  

3. A recent in vitro study identified connector design 
features associated with the least bacterial transfer and 
biofilm formation, indicating that different designs may 
drive frequency of device changes.26 (IV)  

4. Variation in research and context reiterates the need for 
sound product knowledge and regular device 
assessment to ascertain optimal function and integrity. 
(Committee Consensus)  
 

GLOSSARY  
 

Needleless connector. A device that allows the connection 
of the male luer tip of a syringe or administration set 
directly to the hub of a vascular access device (VAD) or 
other injection sites on the infusion system without the use 
of needles; bidirectional fluid flow occurs within the device. 
Includes a variety of mechanisms (eg, mechanical valve, 
internal blunt cannula, pressure sensitive valve) 
categorized by how they function, although there are no 
established criteria for which devices fall into each group. 
All needleless connectors allow some fluid movement and 
blood reflux upon connection, disconnection, or both.  

Anti-reflux. Contains a 3-position pressure-activated sili-
cone valve that opens and closes based on infusion pres-
sure; a specific clamping sequence is not required.  
Negative displacement. Allows blood reflux into the VAD 
lumen upon disconnection due to movement of valve 
mechanism or withdrawal of the luer tip of a syringe or 
administration set. Use of the specific sequence of flush 
and clamp prior to disconnecting the syringe will minimize 
fluid movement.  
Neutral. Contains an internal mechanism designed to 
reduce blood reflux into the VAD lumen upon connection 
or disconnection. The sequence of flush then clamp prior 
to disconnecting the syringe may improve patency.  

 Positive displacement. Allows blood reflux on connec-
tion and disconnection; a small amount of fluid is held 
inside the device that displaces intraluminal blood upon 
disconnection of the set or syringe. Use of the specific 
sequence of flush, disconnect, syringe, and then clamp 
the catheter will minimize this.  
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