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ABSTRACT
Objective: to identify disinfection methods for intravenous catheter hubs and needleless 
connectors in hospitalized patients, as well as to verify the effectiveness of the interventions 
to prevent bloodstream infections associated with intravenous catheters. Method: a scoping 
review following the Joanna Briggs Institute recommendations. The search was conducted 
in the following electronic databases: PubMed, Embase, Cochrane Library, Literatura Latino-
Americana e do Caribe em Ciências da Saúde, Base de Dados Enfermagem and Bibliografía 
Nacional en Ciencias de la Salud Argentina, as well as in studies indicated by experts. The search 
was conducted until September 2020. The review protocol was registered in the Open Science 
Framework. Results: a total of 27 studies were included, of which five were Guidelines and 
22 were articles published in journals. There is a significant variety of disinfection methods 
for hubs and connectors. Chlorhexidine Gluconate, Isopropanol and Povidone-iodine were 
indicated for active disinfection; and Chlorhexidine Gluconate and Isopropanol, for passive 
disinfection. The disinfectant volume varied from 0.25 mL to 0.6 mL. Friction time in active 
disinfection ranged from five to 30 seconds, and contact time in passive disinfection varied 
from three minutes to seven days. The disinfectants' drying time was over five minutes. 
Conclusion: a variety of disinfection methods is verified, although with no consensus on the 
best indication. Studies that show the amount of disinfectant, pressure, friction and drying 
time are required. There is a need to conduct research studies with disinfection practices used 
in Brazil and randomized clinical trials.
Keywords: Catheter-Related Infections; Disinfection; Effectiveness; Disinfectants; 
Infection Control; Nursing, Practical.

RESUMO 
Objetivo: identificar métodos de desinfecção de hubs e conectores sem agulha dos cateteres 
intravenosos em pacientes hospitalizados e verificar a efetividade das intervenções para a 
prevenção de infecções de corrente sanguínea associada a cateter intravenoso. Método: revisão 
de escopo seguindo as recomendações de Joanna Briggs Institute. Busca realizada em bases de 
dados eletrônicas Pubmed, Embase, Cochrane Library, Literatura Latino-Americana e do Caribe 
em Ciências da Saúde, Base de Dados Enfermagem e Bibliografía Nacional en Ciencias de la Salud 
Argentina, e estudos indicados por experts. A busca foi atemporal até setembro de 2020. Protocolo 
registrado na Open Science Framework. Resultados: foram incluídos 27 estudos, sendo que cinco 
foram Guidelines e 22 foram artigos publicados em periódicos. Existe grande variedade de métodos 
de desinfecção de hubs e de conectores. Para a desinfecção ativa, foram indicados Gluconato de 
Clorexedina, Isopropanol e Iodopovedina; para a desinfecção passiva, Gluconato de Clorexedina e 
Isopropanol. A quantidade do agente desinfetante variou de 0,25 mL a 0,6 mL. O tempo de fricção 
na desinfecção ativa variou de cinco segundos a 30 segundos, e o tempo de contato na desinfecção 
passiva variou de três minutos a sete dias. O tempo de secagem de agentes desinfetantes foi superior 
a cinco segundos. Conclusão: verifica-se variedade de métodos de desinfecção; no entanto, não 
há consenso sobre a melhor indicação. Necessita-se de estudos que evidenciem a quantidade de 
desinfetante, a pressão e o tempo de fricção e o tempo de secagem. Pesquisas com práticas de 
desinfecção utilizadas no Brasil e ensaios clínicos randomizados são necessários.
Palavras-chave: Infecções Relacionadas a Cateter; Desinfecção; Efetividade; Desinfetantes; 
Controle de Infecções; Enfermagem Prática.

RESUMEN
Objetivo: identificar los métodos de desinfección de los hubs y conectores sin aguja de los catéteres 
intravenosos en pacientes hospitalizados, y verificar la eficacia de las intervenciones para 
la prevención de las infecciones del torrente sanguíneo asociadas a los catéteres intravenosos. 
Método: revisión del alcance siguiendo las recomendaciones del Instituto Joanna Briggs. 
Búsqueda realizada en las bases de datos electrónicas Pubmed, Embase, Biblioteca Cochrane, 
Literatura Latinoamericana y del Caribe en Ciencias de la Salud, Base de Datos de Enfermería 
y Bibliografía Nacional en Ciencias de la Salud Argentina, y estudios indicados por expertos. 
La búsqueda era atemporal hasta septiembre de 2020. Protocolo registrado en el Open Science 
Framework. Resultados: se incluyeron 27 estudios, cinco de los cuales eran Guidelines y 22 
eran artículos publicados en revistas. Existe una gran variedad de métodos para la desinfección 
de hubs y conectores, siendo el gluconato de clorhexedina, el isopropanol y la yodopovedina 
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INTRODUCTION

Hospitalization is a predicting factor of Healthcare-As-
sociated Infections (HAIs). Aware of this issue, the World 
Health Organization (WHO) emphasizes the importance 
of care measures focused on the prevention and control 
of infections, recommending a reduction of at least 30% 
in the HAI rates in health institutions worldwide.1 

Among their many causes, the presence of invasive 
hospital devices is a factor associated with the occurrence 
of HAIs, especially due to contamination when handling 
them. Intravenous catheters stand out among these devi-
ces, as they are widely used in the hospital setting. A study 
conducted in public hospitals from Queensland, Austra-
lia, reported an approximate annual use of 2.75 million 
intravascular access devices.2

Given the above, high rates of infections related to 
these devices are reported in the literature. These infec-
tions, called Central Line-Associated Bloodstream Infec-
tions (CLABSI), present rates that vary from 0.38 to 4.58 
episodes/1,000 days.3 Complementary data reveals that, 
in a total of 1,236 cases of bacteremia, 414 were classified 
as CLABSI, of which 124 were related to the use of Peri-
pheral Intravenous Catheters (PIVCs) and 110, to Central 
Vascular Access Catheters (CVADs).4

Such being the case, there is an urgent need for mea-
sures that contribute to the prevention of CLABSI, such 
as proper management of intravenous catheters, with 
emphasis on disinfection of their connectors.5,6 If per-
formed with an effective method, this disinfection can 
reduce CLABSI rates by up to 69%.7 Corroborating the 
previous argument, a study conducted in the USA sho-
wed that disinfection of connectors was responsible for 
a 34% reduction in the infection rates and saved appro-
ximately US$ 3.2 million.8

Consequently, to understand the disinfection 
methods, it is important to discuss how they are 

implemented in the clinical practice; thus having active or 
passive disinfection. Active disinfection consists in “scrub 
the hub”, that is, the mechanical friction performed by 
the health professional on the connector, such as through 
the use of wipes rubbing the connector from five to 60 
seconds.9-12 Passive disinfection is performed through the 
introduction of caps with disinfectants in the connector, 
which remain in contact with the connectors for a period 
of two minutes to seven days (according to the manufac-
turers’ recommendations), being considered technologi-
cal devices.7,13,14 

In the Brazilian context, the recommendation regar-
ding disinfection of connectors by the National Health 
Surveillance Agency (Agência Nacional de Vigilância 
Sanitária, ANVISA) is to use alcohol-based disinfectant 
solutions for a period of five to 15 seconds. However, it 
does not list the specific type and amount of the subs-
tance.13 The recommendations of the international Guide-
lines vary in relation to the indication of the disinfectant 
agent, with the use of Isopropanol (IPA) 70%, Chlorhe-
xidine Gluconate (CHG) from > 0.5% to 2% with 70% 
IPA and Povidone-iodine (PVPI) In relation to the time 
required for friction between the connector and the disin-
fecting agent, a number of studies also show variations 
from five to 60 seconds depending on the reference used 
to perform the active disinfection procedure. Regarding 
the contact time for passive disinfection, the Guidelines 
recommend following the manufacturer’s instructions. 
Drying time is considered essential; however, the gui-
delines are unclear as to the time required to dry each 
disinfectant agent.5,10-13,15

Some studies have been conducted with the objec-
tive of comparing different disinfection methods. A study 
that analyzed the effectiveness of disinfection of needle-
less connectors (NDC) using CHG 2% wipes with 70% 
IPA, 70% IPA wipes or protective caps impregnated with 
70% IPA to prevent CLABSI resulted in the indication of 
the use of CHG 2% wipes with 70% IPA and disinfection 
caps with 70% IPA.14 Another study revealed that there 
was no consensus on the best practice regarding disinfec-
tion and there was lack of findings on the correct friction 
time in the disinfection process.12

A number of studies indicate the need for a scoping 
review to verify and update the main findings based 
on the disinfection methods.12,14 Therefore, this scoping 
review aimed at identifying the disinfection methods for 
intravenous catheter hubs and needleless connectors in 
hospitalized patients, as well as to verify the effectiveness 
of the interventions to prevent CLABSI.

los indicados para la desinfección activa, y el gluconato de clorhexedina y el 
isopropanol para la desinfección pasiva. La cantidad del agente desinfectante 
osciló entre 0,25 mL y 0,6 mL. El tiempo de fricción para la desinfección activa 
osciló entre cinco segundos y 30 segundos, y el tiempo de contacto para la 
desinfección pasiva osciló entre tres minutos y siete días. El tiempo de secado 
de los agentes desinfectantes fue superior a cinco segundos. Conclusión: se 
comprueba la variedad de métodos de desinfección, aunque no hay consenso 
sobre la mejor indicación. Se necesitan estudios que evidencien la cantidad 
de desinfectante, la presión y el tiempo de fricción, y el tiempo de secado. Es 
necesario investigar las prácticas de desinfección utilizadas en Brasil y realizar 
ensayos clínicos aleatorios.
Palabras clave:  Infecciones Relacionadas con Catéteres; Desinfección; 
Efectividad; Desinfectantes; Control de Infecciones; Enfermería Práctica.
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METHODOLOGY

A scoping review was carried out to identify know-
ledge gaps and describe the existing evidence in order to 
improve the practice.16 The review followed the quality 
parameters set forth in the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses extension for Sco-
ping Reviews (PRISMA-ScR).17 The protocol was attached 
to the Open Science Framework (OSF) online platform on 
September 25th, 2020, with registration number d3be2, 
available at https://osf.io/d3be2/.

The following guiding question was defined to search 
and select the studies: Which are the disinfection methods 
for intravenous catheter hubs and needleless connectors 
in hospitalized patients? No time clipping was defined for 
the study, as the intention was to include all the publica-
tions in the knowledge area. Thus, all the studies publi-
shed until September 2020 were included.

The data search strategy (Table 1) included the biblio-
graphic survey conducted in the following databases: 
National Center for Biotechnology Information (PubMe-
d-NCBI), Embase, Cochrane Library, Literatura Latino-A-
mericana e do Caribe em Ciências da Saúde (LILACS), Base 
de Dados Enfermagem (BDENF) and Bibliografía Nacional 
en Ciencias de la Salud Argentina (BINACIS), in the Portu-
guese, English and Spanish languages. The search for data 
was also performed in sources external to the databases, 
through the indication of literature material by experts in 
the patient safety and intravenous therapy areas.

The sample included in the study was for conve-
nience, with inclusion of all the studies found in the search 
strategy that met the inclusion criteria. The inclusion cri-
teria focused on the selection of studies with hospitalized 

patients using NDC in a central or peripheral intravenous 
catheter, regardless of age and hospitalization time (popu-
lation/participants), with the intervention to be analyzed 
based on the disinfection of the intravenous catheter hubs 
and connectors. The outcomes included in the study were 
the following: type of disinfection (active or passive), type 
of disinfecting agent, friction time (active), contact time 
(passive), amount of disinfectant, drying time, and effec-
tiveness of the disinfection method. Studies with diffe-
rent designs that had data from primary research sources 
were included, as well as Guidelines indicated by experts.

Studies focused on the prevention of infection asso-
ciated with insertion and removal of the intravenous 
catheter were excluded from the sample, as well as those 
with secondary data sources (such as reviews), studies 
with experts’ opinions (such as a letters to the editor), 
and studies with data from more than one intervention to 
reduce infection rates other than hub or connector disin-
fection. If the study had more than one intervention but 
presented data that showed the effectiveness of the inter-
ventions separately, it was included in this review, provi-
ded that one of the interventions analyzed was disinfec-
tion of intravenous catheter hubs or connectors. Studies 
that did not present their full texts in the databases were 
excluded. Congress materials such as summaries publi-
shed in conferences were also excluded.

The process to select the studies was conducted in 
two stages. The first consisted of two reviewers inde-
pendently reading the titles and abstracts using the Ray-
yan QCRI online tool.18 For the situations in which there 
was divergence between both reviewers, a third revie-
wer (judge) decided on inclusion or exclusion through a 
consensus meeting.

Database Search strategy

PubMed (decontamination OR disinfectants OR iodine OR Anti-Infective Agents, Local OR "chlorhexidine"[MeSH 
Terms] OR "chlorhexidine"[All Fields] OR "ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All 
Fields] OR "alcohols"[MeSH Terms] OR "alcohols"[All Fields] OR disinfection) AND ("central venous 
catheters"[MeSH Terms] OR ("central venous catheters"[all fields] OR needleless connector[All Fields] OR 
"catheter-related infections"[MeSH Terms] OR "catheter-related infections"[All Fields] OR "catheter-related 
infections"[All Fields] OR ("catheter"[All Fields] AND "related"[All Fields] AND "infections"[All Fields]) OR 
"catheter related infections"[All Fields]) AND (safety procedures [tw] OR infection control)

Embase (decontamination OR iodine OR alcohol OR 'antiinfective agent' OR chlorhexidine) AND ('catheters and 
tubes' OR catheterization OR 'intravenous catheter' OR 'vein catheterization') AND ('safety procedure' OR 
'hygiene' OR 'infection control')

Cochrane Library "decontamination" OR disinfectants OR iodine OR "anti-infective agents" OR chlorhexidine OR ethanol AND 
"needleless connector" OR "catheter-related infections" AND "safety procedures" OR "infection control"

LILACS/BDENF and 
BINACIS

(desinfecção OR desinfection OR decontamination OR iodine OR chlorhexidine OR alcohol) AND (cateter* 
OR catheter*) AND ("infection control" OR hygiene OR higiene OR "controle de infecção")

Table 1 - Search strategy in the databases

Source: The authors (2020).
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Subsequently, in the second stage, the main revie-
wer separated the pre-selected articles and sent them in 
full to the other reviewers. Again, both reviewers made a 
second selection using the inclusion and exclusion crite-
ria. For situations in which both reviewers did not reach 
consensus, the third reviewer (judge) was called upon 
again to decide on inclusion or exclusion through a con-
sensus meeting. The EndNote® software, version X9, was 
used to manage the studies found in the databases.

To categorize the results, the studies were organi-
zed according to the eligible criteria. Categorization was 
performed independently by two reviewers. A number 
of meetings about the categorization stage were held in 
order to validate the data extracted. During data extrac-
tion, it was sought to maintain the terminology used in 
the studies, in order to preserve reliable data for analysis.

Data analysis was performed by describing the dif-
ferent disinfection methods available in the literature, 
using tables and charts to facilitate visualization of the 
results, following the Joanna Briggs Institute recom-
mendations (Methodology for JBI Scoping Reviews).16 
The results were described and summarized according 
to their relationship with the research question of this 
study.

RESULTS 

After removal of the duplicates, a total of 901 stu-
dies were identified in the databases and in the external 
information sources. Based on the analysis of the titles 
and abstracts, 825 studies were excluded. Thus, 76 were 
selected for full-text reading and eligibility analysis, with 
exclusion of 49. The remaining 27 studies were inclu-
ded in the research. The identification, selection, eligibi-
lity an inclusion process corresponding to the studies is 
illustrated in Figure 1 by means of the Preferred Repor-
ting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) flowchart.19

In relation to the publication date of the studies, 
the year with the highest number of publications was 
2017, accounting for 14.8% of the total. It is noticed that 
55.5% of the eligible studies were published in the last 
five years, that is, from 2015 to September 2020. Regar-
ding the countries where the studies were published, the 
USA is locus to most of the papers, accounting for 51.8% 
of the studies published. It is worth noting that only one 
study comes from Brazil, retrieved from external sources 
and included by the authors. United Kingdom (18.5%) 

and Australia (14.8%) are the second and third countries 
with the highest number of publications on the theme 
of disinfection of hubs and connectors. 

In relation to the journals or platforms where the 
studies were published, the American Journal of Infec-
tion Control was the one with the highest number of 
studies published in the area, accounting for 33.3% of 
the publications. 29.6% predominance of in vitro studies 
was observed, with the Guidelines totaling 18.5% of the 
sample. Randomized Clinical Trials (RCTs) represented 
7.4% of the sample, consisting of only two studies.20,21 
Both RCTs were published in 2020 and in Australian 
journals, one of which was considered a pilot RCT.20 
The characteristics of the research studies included in 
the scoping review are shown in Table 2.

The purpose of Table 3 is to present results such 
as first author, year of publication, objective, study 
design, disinfection method studied, main results and 
recommendations.

Table 4 summarizes the disinfection methods 
recommended in the studies. There was a search for 
diverse information on the type of disinfection, disin-
fectant agent, amount of disinfectant, pressure exerted 
on friction, friction time (active), contact time (passive) 
and drying time. Considering the types of disinfection, it 
is evidenced that 11 studies recommended active disin-
fection alone o passive disinfection alone (40.7%). Both 
disinfection methods were recommended in four studies 
(14.8%). A single study listed the use of an Ultraviolet 
Light-Emitting Diode (UV LED) for disinfection although 
it was not possible to classify it as passive or active disin-
fection according to the concepts established. 

DISCUSSION

This scoping review allowed identifying the disin-
fection methods for intravenous catheter hubs and nee-
dleless connectors in hospitalized patients. It is noticed 
that the disinfection recommendations are varied and 
that the different disinfection methods are a challenge 
for the clinical practice, and this diversity of recommen-
dations can generate questions about the best method 
to follow.39

Of the methodological designs carried out with 
hospitalized patients, most included the adult popula-
tion, examples being E4, E8, E9, E15, E17, E20, E21 and 
E22.7,8,20,21,27,36-38 The disinfection method was unders-
tood as a combination of components, namely: type 
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Figure 1 - Flowchart corresponding to the stages to select the articles 
Source: Model adapted from the PRISMA Flowchart.19

of disinfection (active or passive), disinfecting agent, 
amount of disinfectant, friction pressure, friction time 
or contact time and drying time.

In relation to the type of disinfection, 11 studies only 
recommended active disinfection and another 11, only 
passive disinfection. Four studies (E15,20 E25,10 E2615 and 
E2713) recommended both types, and one study recom-
mended the use of UV LED.26. As for active disinfection, 
it is noticed that all the studies that had this analysis 
were based on the use of wipes/swab/pads, namely: 
E1, E2, E5, E6, E10, E15, E16, E17, E18, E19, E23, E24, 
E25, E26 and E27.5,9-11,13,15,20,22,24,25,28, 33-35 These devices 
already contain the disinfectant and are sold in indi-
vidual sachets. This set of international studies do not 
reflect the clinical practice of disinfecting hub connectors 

and catheters in some national hospitals since, in Bra-
zil, disinfection is also performed with the introduction 
of a disinfectant agent in gauze or cotton by the health 
professional.

As for passive disinfection, studies E3, E4, E8, E9, 
E11, E12, E13, E14, E15, E20, E21, E22 E25, E26 and 
E27 used disinfection caps.7,8,10,13,15,20,23,27,29-32,36-38 E3 used 
a disinfection cap with CHG 2% with 70% IPA23 and 
revealed that the cap is effective, although it does not 
replace the use of alcohol wipes. On the other hand, 
in the search for innovations in the area of connector 
disinfection, study E2 presented the use of 2.5% CHG 
Spray22 and E7 indicated the use of a 285 nm Ultraviolet 
Light-Emitting Diode (UV LED) at a distance of 0.5 cm 
to 1.5 cm.26 It is known that the use of technologies is a 
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challenge due to the costs for their implementation in the 
health services, as well as to the need to carry out tests 
with these devices. Thus, effectiveness-efficacy (costs-
-benefits) studies are important for management of the 
health services.7

All 27 studies indicated at least one type of disin-
fection agent in their results. In other words, all the stu-
dies showed the effectiveness of one or more disinfection 
agents. The disinfectants indicated for active disinfec-
tion were the following: 70% IPA (seven studies), CHG 
2% with 70% IPA (six studies), PVPI (four studies), 
CHG>0.5% with 70% IPA (two studies), CHG 5% (one 

study), CHG 3.15% with 70% IPA (one study), 2.5% CHG 
Spray (one study), 70% IPA with 2.5% CHG Spray (one 
study), PVPI 10% (one study), Alcohol (one study) and 
Alcohol-based disinfectant solution (one study). For pas-
sive disinfection, the studies recommended disinfecting 
agents CHG 2% with 70% IPA (three studies) and 70% 
IPA (nine studies). It is to be emphasized that some stu-
dies recommend more than one disinfection agent. It is 
believed that the large number of studies that used IPA, 
CHG with IPA and PVPI is due to their recommendation 
by international and national guidelines.5,10,11,13,15

Regarding the amount of disinfectant used and the 
friction pressure, most of the studies did not offer these 
data, and study E15 presented an amount of 0.6 mL of 
70% IPA for active disinfection.20 Studies E11 and E12 
reported the use of 0.25 mL of CHG 2% with 70% IPA 
for passive disinfection.29,30

The friction time range in the studies was from five 
to 30 seconds for active disinfection. The variations in 
the contact time corresponding to the disinfection caps 
(passive disinfection) ranged from three minutes to seven 
days. The five-second friction time is advocated by some 
studies for reducing the number of microorganisms in 
hubs and connectors.10,13,20 However, other studies show 
that only friction times of at least 15 seconds are effec-
tive for reducing microbial load and/or reducing BSI 
rates.9,11,15,24,25,28,34 There is variation in the diverse evi-
dence in relation to the recommendations for the disin-
fectant’s friction time.

More investments are required in research studies 
aimed at the effect of friction itself, in order to verify the 
importance of this component in the disinfection process. 
It is important to evaluate the use of pressure, as well as 
the pressure exerted on the hub or connector during the 
friction used in active disinfection, and this aspect should 
be verified in future research studies. Only study E1633 
verified the pressure necessary for disinfection, showing 
that a force of 1 kg was sufficient for a time of two fric-
tions. This study did not specify the time involved in two 
frictions.

Another component of the disinfection method is 
the drying time. There is a knowledge gap regarding the 
drying time of the disinfectant agents on the connectors. 
Only eight studies cited the need for drying as a disinfec-
tion component, and the indications varied from allowing 
to dry without mentioning the time,10,11,15,20,24 or using a 

Characteristics n %
Year
1997 1 3.7
2006 1 3.7
2008 1 3.7
2009 2 7.4
2011 1 3.7
2012 1 3.7
2013 2 7.4
2014 3 11.1
2015 3 11.1
2016 3 11.1
2017 4 14.8
2018 2 7.4
2019 1 3.7
2020 2 7.4

Country where the study was 
conducted
Australia 4 14.8

Brazil 1 3.7
USA 14 51.8

Japan 1 3.7
United Kingdom 5 18.5

Sweden 1 3.7
Turkey 1 3.7

Type of study
Cohort 1 3.7

Randomized Clinical Trial 2 7.4
Guideline 5 18.5
In vitro 8 29.6

Observational 2 7.4
Prospective 3 11.1

Quasi-experimental 6 22.2

Table 2 - Characteristics of the research studies included in the 
review (N=27)

Source: The authors (2021).
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Author, 
Year Objective Study design Disinfection 

method
Main results/ 

Recommendations

E1 Bjorkman et 
al. (2015)9

To investigate if the 
disinfection of intravenous 
catheter hubs with alcohol 
wipes for 15 seconds can 
reduce the incidence of 
sepsis in a Neonatal ICU

Intervention 
study

CHG 5% Wipe for 
15 seconds before 
connector access

Zero sepsis during the 
intervention (the risk was 

reduced by 1.5%). Introducing 
a CHG 5% Wipe for 15 seconds 
was effective. The evidence was 
considered weak by the author, 

an RCT is necessary

E2 Brown et al. 
(1997)22

To evaluate the use of 
Connecta Clava to reduce 

infection in NDC
In vitro

(a) 70% IPA Wipe; 
(b) CHG 2.5% 
Spray; (c) CHG 

2.5% Spray + 70% 
IPA Wipe

There was no significant 
difference between disinfection 
with a 70% IPA wipe followed 
by a CHG spray or a 70% IPA 

wipe alone. Contamination was 
minimal when both methods 

were used together

E3 Buchman et 
al. (2009)23

To describe a new protective 
cap, the AB Cap, to reduce 

the risk of contamination in 
an in vitro model

In vitro AB Caps (CHG 2% 
with 70% IPA)

AB Cap was been evaluated 
as a complete replacement 

for proper catheter cleaning 
techniques and other prevention 

strategies

E4
Cameron-
Watson 
(2016)7

Effect of compliance and 
incidence of vascular 

access-related bacteremia 
following the introduction 

of a protective passive 
disinfection cap (Curos®)

A quasi-
experimental 
study of the 
before-and-
after type

Curos® (70% IPA 
disinfection cap)

Using Curos® reduced the 
CLABSI rate by 69%. There was 
an increase in the professionals' 

adherence and compliance to 
the new device by 53% and a 

reduction in hospital costs

E5 Devrim et 
al. (2019)24

To identify colonization of 
the connectors on the outer 

surface of CVADs and to 
measure the efficiency of 15 
seconds of disinfection with 

70% IPA

Prospective
15 seconds of 

disinfection with 
70% IPA wipes

The results showed that the use 
of 70% IPA wipes for 15 seconds 

was effective in eliminating 
surface colonization

E6 Flynn et al. 
(2017)25

To investigate the 
comparative efficacy of 

three NDC decontamination 
methods and three different 

application times on 
different types of connectors

In vitro

(a) 70% IPA wipe; 
(b) 70% IPA 

disinfection cap; 
(c) CHG 2% wipe 

with 70% IPA

The CHG 2% wipe with 70% 
IPA was more effective than 

the 70% IPA wipe. When 
comparing the disinfection 
caps with the CHG 2% wipe 
with 70% IPA, the wipe had 

better performance. The ideal 
disinfection method would be: 

rubbing for 30 seconds with 
CHG 2% wipes with 70% IPA

E7 Hutchens et 
al. (2015)26

To evaluate the hypothesis 
that UV LED is sufficient 

to eliminate contamination 
in the connectors and 

contamination of the flow

In vitro
UV LED that emits 
a peak wavelength 

of 285 nm

The use of 285 nm UV LED is a 
viable source of disinfection for 
connectors at a distance of 0.5 

to 1.5 cm

E8 Kamboj et 
al.  (2015)8

To examine the impact of 
the routine use of passive 

disinfection caps on hemato-
oncology patient catheter 

hubs

Prospective 70% IPA 
disinfection cap

Implementation of the cap 
reduced CLABSI rates by 34%. 

There was a 51%-63% reduction 
in the positive blood cultures

E9 Martino et 
al. (2017)27

To introduce a commercial 
alcohol-impregnated 

connector protective device 
for CVADs to reduce CLABSI 

in a Burns unit

Cohort
Use of Curos 
Cap 70% IPA 

disinfection cap

Reduction in CLABSI rates from 
7.30 per 1,000 days of use of 

CVADs to the mean of 3.04 per 
1,000 days of CVADs

Table 3 - Presentation of the studies

Continued...
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Author, 
Year Objective Study design Disinfection 

method
Main results/ 

Recommendations

E10 Mazher et 
al. (2013)28

To evaluate the effect of 
three antiseptics and two 
disinfection techniques on 
microorganisms in NDC

In vitro

Antiseptics: (a) 
CHG 3.15% pad 
with 70% IPA, 

(b) 70% IPA pad; 
(c) PVPI 10% 

pad. Procedures: 
(a) friction on 

the septum and 
external threaded 
surfaces; (b) only 
the surface of the 

septum

It was concluded that PVPI 
10% wipes and CHG 3.15% 

wipes with 70% IPA were more 
effective than wipes with only 

70% IPA. In relation to the 
technique, it was noticed that 
friction was more important 
than cleaning, although this 

data was not significant

E11 Menyhay et 
al. (2006)29

To verify the effectiveness 
of a conventional pre-access 
alcohol disinfection method 

with a new connector 
protector on luer-activated 

valve connectors

In vitro
0.25 ml CHG 2% 
disinfection cap 
with 70% IPA

The 70% IPA wipe did not 
prevent microbial ingress (442-

25,000 CFU). The sanitizer 
cap offered a high level of 

protection against microbial 
ingress

E12 Menyhay et 
al. (2008)30

To compare the effectiveness 
of standardized disinfection 

on luer-activated valve 
connectors with 70% IPA 
and the effectiveness of a 
new connector protector

In vitro
0.25 ml CHG 2% 
disinfection cap 
with 70% IPA

The disinfection cap is highly 
effective in preventing entry of 

microorganisms

E13 Merrill et al. 
(2014)31

To analyze the effect of an 
NDC with CLABSI rates and 
types, CLABSI costs using a 

central line bundle.

Quasi-
experimental

Luer-lock 
protective cap with 

70% IPA (Curos 
Disinfecting Port 

Protector)

The traditional disinfection 
methods should be substituted 

by new technologies, with a 
40% reduction in the CLABSI 

rates

E14 Pavia et al.  
(2016)32

To verify the effect of 
innovative practices and 

technologies of CVAD 
bundles for the reduction of 
bloodstream infections in 
the pediatric population

Prospective 
and 

observational

70% IPA 
disinfection cap 

(SwabCap)

54.7% reduction in CLABSI 
rates after implementation

E15 Rickard et 
al. (2020)20

To generate viable data and 
pilots comparing wipes with 

70% IPA, CHG 2% wipes 
with 70% IPA and connector 

protectors with 70% IPA

Randomized 
Clinical Trial 

(pilot)

(a) 70% IPA wipes, 
0.6 ml; (b) 2% 

CHG wipes with 
70% IPA, 0.6 

mL; (c) 70% IPA 
disinfection cap 

(SwabCap)

Occurrence of CLABSI was 
1/61 (2%) with 70% IPA wipe, 
0/58 (0%) with CHG 2% wipe 
with 70% IPA, and 1/59 (2%) 

with 70% IPA disinfection caps. 
CLABSI was low in both groups 
using 70% IPA and was zero if it 
was the CHG 2% with 70% IPA 

combination 

E16 Satou et al. 
(2018)33

To investigate the proper 
friction-scrub technique for 
NDC in order to minimize 

the contamination risk

In vitro

Friction direction: 
(a) 180 degrees 
once and in one 
direction; (b) 
straight line 

once and in one 
direction. 

Number of times: 
(a) rub once; (b) 
rub twice. Force 

applied: (a) 0.5 kg; 
(b) 1 kg; (c) 2 kg; 

(d) 3 kg

Higher bacterial clearance 
was achieved by rubbing the 
access port in a straight line 

with an alcohol wipe, applying 
a force that was nearly equal 

to an arterial compression 
hemostasis to the access port. It 
is recommended to repeat the 

procedure

Table 3 - Presentation of the studies
...Continuation

Continued...
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method
Main results/ 
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E17 Slater et al. 
(2020)21

To establish the most 
effective disinfection 

method, using 70% IPA or 
CHG 2% with 70% IPA, 

with decontamination times 
of 5, 10 and 15 seconds in 
an NDC in a Peripherally-
Inserted Central Catheter 

(PICC) in the clinical setting

Randomized 
clinical trial

Type of 
disinfectant: 

(a)70% IPA wipe; 
(b) CHG wipe with 

70% IPA.
Friction times: (a) 
5 s; (b) 10 s; (c) 

15 s

There was no difference 
between 70% IPA wipe and 
CHG 2% with 70% IPA wipe 
for decontamination. There 

was no difference between the 
disinfection times. The study 

recommended using a 70% IPA 
wipe for 5 seconds or more

E18 Slater et al. 
(2018)34

To verify how long it takes 
for the NDC to dry after 15 
seconds of “scrub the hub” 
disinfection in a hospital 

setting

Experimental, 
with 

comparison 
between the 

groups

(a) 70% IPA wipe; 
(b) CHG wipe with 
70% IPA; (c) PVPI

NDC manufacturers should do 
tests with the drying time. The 
drying times varied between 5 
seconds (70% IPA), 20 seconds 
(70% IPA with CHG 2%) and 6 

minutes or more for PVPI

E19 Soothill et 
al. (2009)35

To verify CLABSI rates using 
70% IPA with CHG 2% in 

catheter connectors

Observational, 
of the before-
and-after type

CHG 2% wipe with 
70% IPA Clinell 

wipes

Using a CHG 2% wipe with 70% 
IPA reduced CLABSI rates from 

12 per 1,000 to 3 per 1,000 days 
of central catheter use

E20 Stango et al. 
(2014)36

To test whether the use of 
a connector protector with 

antiseptic products can 
impact on the CLABSI rates 
in a hospital setting, with an 

Oncology unit

Intervention 
study of the 
before-and-
after type

SwabCap 
disinfection cap 

(70% IPA)

Using the disinfection cap 
reduced the CLABSI rates by 

51%

E21 Sweet et al. 
(2012)37

To assess the effect of 
optimizing hub disinfection 

by using a quality 
improvement intervention 

to measure the CLABSI rates 
and positive blood cultures 

in adult cancer patients

Observational, 
of the before-
and-after type

70% IPA 
disinfection cap 

(Curos)

Use of a disinfection cap and 
application of neutral pressure 
to the NDC significantly reduce 

CLABSI and positive blood 
culture rates

E22 Wright et al. 
(2013)38

To evaluate the in vivo 
performance of a connector 

protector for luer-access 
valve disinfection 

impregnated with a sponge 
saturated in 70% alcohol 
affixed to catheter hubs

Quasi-
experimental

Disinfection cap 
(SwabCap), sponge 

and 70% IPA

Lumen contamination was 
reduced from 12.4% to 5.5%, 

and CLABSI reduction was from 
16 CLABSI in 11,154 days to 
13 CLABSI in 18,962 days of 

catheter use

E23
Loveday 

et al. 
(2014)11

To describe clinically 
effective measures to 
prevent infections in 

hospitals and other acute 
health care settings

Epic3 
(Guideline) _

CHG 2% with 70% IPA or PVPI 
in alcohol for patients allergic to 
CHG, with a friction time higher 

than or equal to 15 seconds. 
Cleaning and drying of the NDC 

is recommended

E24 O’Grady et 
al. (2011)5

To provide 
recommendations for the 
prevention of infections 
related to intravascular 

catheters

CDC (HICPAC) 
(Guideline) _

Appropriate disinfectant 
(CHG>0.5% with 70% IPA, 

PVPI, or 70% IPA). Friction time 
not specified

Table 3 - Presentation of the studies
...Continuation

Continued...
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E25 Gorski et al. 
(2017)10

To offer a guide with 
standard practices for 

infusion therapy

INS 
(Guideline) _

70% IPA, PVPI, or CHG>0.5% 
with 70% IPA. The 

recommended friction time is 
5-15 seconds. Friction must be 
mechanical and vigorous, and 

should allow the disinfectant to 
dry. Passive disinfection caps 
can be used depending on the 

manufacturer

E26 RCN 
(2016)15

To support the care provided 
to adult patients undergoing 

infusion therapies

Royal College 
of Nursing 
(Guideline)

_

Antibacterial solution such 
as CHG 2% with 70% IPA, 

for a period of 15 seconds or 
more. The disinfectant should 

be allowed to dry. Passive 
disinfection caps can be used 
according to the local policy

E27 Anvisa 
(2017)13

To contribute to reducing 
the incidence of HAIs in 
health services, through 
availability of the main 

preventive measures and 
practices suitable to the 

Brazilian reality

Review of 
studies and 
regulating 
agencies 

(Guideline)

_

Alcohol-based disinfectant 
solution with application of 
movements that generate 

mechanical friction for 5 to 15 
seconds. Disinfection caps can 

be used

Table 3 - Presentation of the studies
...Continuation

Source: The authors (2021).

drying time of five to 30 seconds.21,25,34 Only PVPI showed 
a drying time of more than six minutes,34 which justifies 
its limited use for the disinfection of hubs and connectors 
in the clinical practice, as it makes the process time-con-
suming for health professionals. 

As seen in previous reviews,12,14 scarcity of RCTs in 
the area is noticed, with only two RCTs included in the 
study. Study E17 had a total of 258 patients21 and study 
E15 was considered a pilot RCT with 178 participants.20 It 
is noteworthy that these articles were published in 2020. 
RCTs are “gold standard” studies in the clinical practice, 
as they serve as a reference for the health professionals’ 
decision-making.40

In order to discuss about best practices, the results 
of the RCTs were taken into account. Pilot RCT study 
E15 conducted with adult patients showed low occur-
rence of CLABSI in two groups using 70% IPA and zero 
occurrence of CLABSI when using CHG 2% with 70% 
IPA.20 RCT study E17 revealed that there was no diffe-
rence between 70% IPA wipes and CHG 2% wipes with 
70% IPA for connector decontamination in the clinical 
environment, and there was also no difference between 
the disinfection times tested: five, 10 and 15 seconds.21 
Therefore, due to cost, compliance and low allergy risk, 
the study recommends using a 70% IPA wipe for at least 

five seconds.21 It should be noted that this data must be 
interpreted in its context, as a drying time of 30 seconds 
was allowed, in which all disinfection components must 
be considered for its recommendation.

The effectiveness of the disinfection methods for 
the prevention of CLABSI can also be verified through 
a reduction in the sepsis rates,9 a reduction in the bacte-
rial load of connectors;21,22,24-26,28-30,33 and a 34% to 69% 
reduction in the risk for CLABSI.7,8,20,23,27,31,32,35-38 There-
fore, studies that used risk reduction for CLABSI were 
focused on CLABSI. There is a clear need for research 
studies with reduction of the infection rates by means of 
effective disinfection on PIVC hubs and connectors. Of the 
total of 27 studies, a single research (E17)21 was conduc-
ted on PIVC connectors, although the results were asso-
ciated with effectiveness in connector decontamination 
and not in reducing CLABSI rates.

We highlight that the level of evidence of most of the 
studies included in the sample is not strong enough to 
drive changes in the clinical practice, as this review only 
included two RCTs. It is worth noting that another two 
studies from the sample (E11 and E12) presented very 
similar data.29,30 

The study limitation was the non-identification of 
cross references that might be included in the sample.
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Recommendation Type of 
disinfection Disinfectant Amount/

Pressure

(Active) friction 
or (passive) 
contact time

Drying time

E19 Active CHG 5% - 15 s (F) -

E222 Active
70% IPA;

70% IPA + CHG 2.5% Spray;
CHG 2.5% Spray

-
5 frictions (F);
Not mentioned 

(Spray)

- Not mentioned 
(after F)

- 2 minutes (Spray)

E323 Passive CHG 2% +
70% IPA - From 12 hours to 

7 days (contact) -

E47 Passive 70% IPA - From 3 min to 7 
days (contact) -

E524 Active 70% IPA - 15 s (F) Allow to dry

E625 Active CHG 2% +
70% IPA - 30 s (F) 30 s

E726 UV LED UV LED (0.5 cm-1.5 cm distance) 285 nm 60 s -
E88 Passive 70% IPA - Up to 7 days (C) -

E927 Passive 70% IPA - From 3 min to 7 
days (C) -

E1028 Active
CHG 3.15% +

70% IPA;
PVPI 10%

- 15 s (F) -

E1129 Passive CHG 2% + 70% IPA 0.25 mL 10 min (C) -
E1230 Passive CHG 2% + 70% IPA 0.25 mL 10 min (C) -

E1331 Passive 70% IPA - From 3 min to 7 
days (C) -

E1432 Passive 70% IPA - - -

E1520 Active and 
Passive

CHG 2% +
70% IPA (A);
70% IPA (A);
70% IPA (P)

0.6 mL (A) 5-15 s (F);
5 min (C) Allow to dry (A)

E1633 Active Alcohol Force: 1 kg 2 frictions -
E1721 Active 70% IPA - 5 s (F) 30 s

E1834 Active

CHG 2% +
70% IPA;
70% IPA;

PVPI

- 15 s (F)

5 s (IPA);
20 s (CHG + IPA);
More than 6 min 

(PVPI)

E1935 Active CHG 2% + 70%
IPA - - -

E2036 Passive 70% IPA - - -
E2137 Passive 70% IPA - - -
E2238 Passive 70% IPA - - -

E2311 Active
CHG 2% +
70% IPA;

PVPI
- ≥ 15 s (F) Allow to dry

E245 Active
CHG>0.5% + 70% IPA;

70% IPA;
PVPI

- - -

E2510 Active and 
Passive

CHG>0.5% + 70%
IPA (A);

70% IPA (A);
PVPI (A);

According to
Manufacturer (P)

-

From 5 s to 15 
s (F);

According to 
Manufacturer (C)

Allow to dry

E2615 Active and 
Passive

Antibacterial solution such as 
2% CHG + 70% IPA (A);

According to Manufacturer (P)
- ≥ 15 s (F) Allow to dry

E2713 Active and 
Passive

Alcohol-based disinfectant 
solution;

According to Manufacturer (P)
-

From 5 s to 15 
s (F);

According to 
Manufacturer 

(C)

-

Table 4 - Disinfection methods recommended in the studies

Source: The authors (2021). Key: (A): Active, CHG: Chlorhexidine Gluconate, (C): Contact, IPA: Isopropanol, (F): Friction, min: minutes, (P): 
Passive, PVPI: Povidone-iodine, s: seconds, (-): not mentioned.
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FINAL CONSIDERATIONS

This study enabled the investigation of different disin-
fection methods for intravenous catheter hubs and need-
leless connectors recommended in the literature for hos-
pitalized patients. The study sample included 27 studies 
available in online databases or accessed due to their 
nature of being guidelines for the clinical practice, such 
as Guidelines for international and national use. 

The scoping review allowed identifying disinfection 
methods in primary outcome research studies, with pre-
dominance of the use of wipes (active disinfection) and 
disinfection caps (passive disinfection). However, there 
was lack of data reflecting the Brazilian hospital reality, 
where gauze and cotton are generally used as vehicles for 
the mechanical friction of disinfecting agents in intrave-
nous catheter connectors.

The disinfectants indicated for active disinfection 
were the following: CHG 5%, CHG>0.5%-3.15% with 
79% IPA, 2.5% CHG Spray, 70% IPA and PVPI up to 10%. 
For passive disinfection, the studies recommended CHG 
2% with 70% IPA and 70% IPA. The use of alcohol-based 
solutions and UV LED was also indicated.

The disinfection components must be considered and 
analyzed in the context of the intervention. Therefore, 
not only the disinfecting agent should be considered, but 
also the recommended friction time in active disinfec-
tion, which varied from five to 30 seconds; and the con-
tact time in passive disinfection, which varied from three 
minutes to seven days. Drying time of the disinfecting 
agents varied from five seconds to more than six minutes.

Effectiveness of the disinfection methods recommen-
ded by the studies and how they influence the reduction 
of microbial load, sepsis rates and CLABSI rates in a hos-
pital environment became clear, and the studies were 
mostly carried out with adult populations.

More studies are required to outline the best disinfec-
tion practices, mainly for PIVCs, due to the lack of studies 
that assess the reduction of infection rates associated with 
this intravascular device. It is emphasized that there is 
scarcity of RCT methodological designs that may be used 
to evidence the best disinfection practices.
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