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ABSTRACT

Introduction Healthcare-associated infections (HCAIS)
are a worldwide problem. Infection control in hospitals is
usually implemented by an infection control team (ICT).
Initially, ICTs consisted of doctors, nurses, epidemiologists
and microbiologists; then, in the 1980s, the infection
control link nurse (ICLN) system was introduced. ICTs (with
or without the ICLN system) work to ensure the health
and well-being of patients and healthcare professionals in
hospitals and other healthcare settings, such as acute care
clinics, community health centres and care homes. No
previous study has reported the effects of ICTs on HCAIs.
This systematic review aims to assess the effectiveness of
ICTs with or without the ICLN system in reducing HCAIs in
hospitals and other healthcare settings.

Methods and analysis We will perform a comprehensive
literature search for randomised controlled trials in four
databases: PubMed, Embase, CINAHL and the Cochrane
Library. The primary outcomes are: patient-based/clinical
outcomes (rate of HCAIs, death due to HCAIs and length

of hospital stay) and staff-based/behavioural outcomes
(compliance with infection control practices). The
secondary outcomes include the costs to the healthcare
system or patients due to extended lengths of stay.
Following data extraction, we will assess the risk of bias
by using the Cochrane Effective Practice and Organization
of Care risk of bias tool. If data can be pooled across all
the studies, we will perform a meta-analysis.

Ethics and dissemination We will use publicly available
data, and therefore, ethical approval is not required for
this systematic review. The findings will be submitted for
publication in peer-reviewed journals.

Trial registration number CRD42020172173.

INTRODUCTION

Healthcare-associated infections (HCAIs) are
infections that patients acquire while they are
receiving care for other illnesses at hospitals,
acute care clinics, community health centres
or care homes.! A high proportion of HCAIs
occur in the intensive care unit, and many
HCAIs are due to the use of invasive devices,
in particular, central lines, urinary catheters
and ventilators." The true global burden of
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Strengths and limitations of this study

» To our knowledge, this is the first systematic review
of randomised controlled trials to assess the effects
of infection control team implementation with or
without the infection control link nurse system to
reduce healthcare-associated infections in hospitals
and other healthcare settings.

» The comprehensive literature search, followed by
a transparent and systematic study selection, data
extraction and quality assessment by two review
authors, will be the strength of this review.

» The restriction of articles published in the English
language may introduce publication and language
bias, respectively.

» There may be high heterogeneity due to complex
intervention and different reporting standards for
infection rates.

HCAIs remains unknown due to the lack of
reliable data. However, the pooled HCAI prev-
alence has been reported to be 7.6% in high-
income countries and 10.1% in low-income
and middle-income countries.! HCAIs are
problematic for both patients and health-
care professionals as they result in prolonged
hospital stays, increased resistance of micro-
organisms to antimicrobial agents and addi-
tional financial burden for the health system
and patients." ®

The risk of HCAIs can be reduced by
adhering to infection control guidelines.” In
healthcare setting, hand hygiene, the use of
clean and well-functioning equipment and
infection prevention and control programmes
and teams are effective in preventing a large
proportion of HCAIs.' > The WHO recom-
mends having a dedicated and trained team
in each acute healthcare facility to prevent
HCAIs." Infection control in hospitals is
implemented by the infection control team
(ICT).°1CTs originated in the UKin the 1950s
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and have been established in many countries.® Initially,
doctors, nurses, epidemiologists and microbiologists were
trained as infection control specialists and appointed in
the ICT.® Later, infection control specialists were referred
to by a variety of different titles, such as infection control
professionals, infection control practitioners or infec-
tion preventionists.”'” The majority of infection control
specialists are nurses, known as infection control nurses
(ICNs). Many countries apply a standard of one ICN per
250 hospital beds and one epidemiologist or medical
microbiologist per 1000 hospital beds."" Hospital epide-
miologists are clinicians such as physicians or paediatri-
cians with training in infection control."

The roles of the ICT generally include: developing and
executing infection control programmes, developing
and disseminating guidelines, coordinating continuous
education and training, establishing systems for surveil-
lance of HCAIs (including outbreak detection), moni-
toring and auditing the practices and standards of care
for infection control, facilitating access to the essential
infrastructure, materials and equipments, building effec-
tive links with related programmes and promoting the
implementation of multimodal strategies.”” '* The multi-
faceted roles of ICNs include: leading prevention activities
such as infection surveillance, implementing evidence-
based best practices and educating staff regarding these,
conducting outbreak investigations, monitoring infec-
tion prevention compliance activities, reporting infection
data to the public and governing agencies and observing
organisational preparedness and responses to infectious
diseases."”

In the late 1980s, the infection control link nurse
(ICLN) system was first introduced due to limitations
such as the limited engagement and overdependence
on the ICT by the clinical staff, the lack of ownership of
infection control in clinical wards and the challenge of
recruiting qualified and experienced infection control
professionals.'™® The ICT system has since expanded to
include new roles, such as ICLNs and infection control
champions (ICGCs). ICLNs and ICCs are ward-based staff
who work under the supervision of ICNs'® and act as a
link between their own clinical wards and the ICT."*

The roles of the ICLNs and ICCs include acting as a role
model for infection control best practices for each ward,
facilitating liaison between wards and the ICT, acting as
a local resource for the ward for infection control issues,
promoting and monitoring infection control practices
at ward level, assisting in early detection of outbreaks,
providing relevantinfection control training, undertaking
infection control audits and conducting research.'®'® 1

Team-based healthcare and practices improve patient
outcomes and the efficiency and quality of service, as
well as reducing healthcare costs and increasing job satis-
faction."* *** Previous systematic reviews have reported
that educational and bundled behavioural interventions
are effective in preventing HCAIs.” ** A scoping review
qualitatively identified the working practices of ICTs but
did not report their effectiveness or cost-effectiveness.*

Another scoping review reported the concept of the
ICLN system but with limited evidence on the effective-
ness of the ICLN system.'? In addition, a systematic review
reported the facilitators for and barriers to the implemen-
tation of the ICLN system in acute healthcare settings.”
Therefore, the effectiveness of ICTs with or without the
ICLN system in hospitals and other healthcare settings
requires further investigation.

Review question

Is the ICT, with or without the ICLN system, effective
in reducing HCAIs in hospitals and other healthcare
settings?

Objective

The objective of this systematic review is to assess the effec-
tiveness of ICTs, with or without ICLN systems in reducing
HCAISs in hospitals and other healthcare settings.

METHODS AND ANALYSIS

This review protocol has been published in the PROS-
PERO International Prospective Register of system-
atic reviews (http://www.crd.york.ac.uk/PROSPERO),
registration number: CRD42020172173 and follows the
recommendations from the Preferred Reporting Items
for Systematic Review and Meta-Analysis Protocols 2015
(PRISMA-P 2015) checklist (table 1).

Criteria for considering studies for this review

Studies

Inclusion criteria

In this review, we will include individual or cluster-
randomised controlled trials. We will include studies
conducted in hospitals or other healthcare settings, such
as acute care clinics, community health centres and care
homes, in any country.

Exclusion criteria
We will exclude interventional studies without control
groups, observational studies and outbreak reports.

Participants

Inclusion criteria (ltalicize this heading, please.)

All patients, regardless of age, in hospitals or other
healthcare settings will be included as subjects in this
review to examine the patient-based outcomes. In addi-
tion, this review will involve any kind of healthcare profes-
sional working in hospitals or other healthcare settings
as subjects to examine their practices outcomes. These
professionals may include doctors, nurses, epidemiolo-
gists, microbiologists and nursing care home staff.

Exclusion criteria (Italicize this heading please. Change the
font size from medium to small, plase.)

We will exclude non-healthcare professionals, such as
cleaning staff and healthcare professionals in non-clinical
settings such as classrooms or learning laboratories.
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Table 1 PRISMA-P 2015 checklist

Item Information Page
Section and topic no. Checklist item reported number
Administrative information
Title:
Identification 1a Identify the report as a protocol of a systematic review. Yes 1
Update 1b  If the protocol is for an update of a previous systematic review, Not
identify as such. applicable
Registration 2 If registered, provide the name of the registry (such as PROSPERO) Yes 2,4
and registration number.
Authors:
Contact 3a  Provide name, institutional affiliation, email address of all protocol Yes 1
authors; provide physical mailing address of corresponding author.
Contributions 3b  Describe contributions of protocol authors and identify the guarantor Yes 8
of the review.
Amendments 4 If the protocol represents an amendment of a previously completed  Not
or published protocol, identify as such and list changes; otherwise,  applicable
state plan for documenting important protocol amendments.
Support:
Sources 5a Indicate sources of financial or other support for the review. Not
applicable
Sponsor 5b  Provide name for the review funder and/or sponsor. Not
applicable
Role of sponsoror  5¢  Describe roles of funder(s), sponsor(s) and/or institution(s), if any, in  Not
funder developing the protocol. applicable
Introduction
Rationale 6 Describe the rationale for the review in the context of what is already Yes 4
known.
Objectives 7 Provide an explicit statement of the question(s) the review will Yes 4
address with reference to participants, interventions, comparators
and outcomes (PICO).
Methods
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting Yes 5-6
and time frame) and report characteristics (such as years considered,
language and publication status) to be used as criteria for eligibility
for the review.
Information sources 9 Describe all intended information sources (such as electronic Yes 6
databases, contact with study authors, trial registers or other grey
literature sources) with planned dates of coverage.
Search strategy 10  Present draft of search strategy to be used for at least one electronic Yes 6 and
database, including planned limits, such that it could be repeated. table 3
Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and  Yes 6-7
data throughout the review.
Selection process 11b State the process that will be used for selecting studies (such as Yes 6-7
two independent reviewers) through each phase of the review (ie,
screening, eligibility and inclusion in meta-analysis).
Data collection 11c Describe planned method of extracting data from reports (such as Yes 6-7
process piloting forms, done independently, in duplicate), any processes for
obtaining and confirming data from investigators.
Data items 12  List and define all variables for which data will be sought (such as Yes 5-6
PICO items and funding sources), any preplanned data assumptions
and simplifications.
Continued
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Table 1 Continued

ltem Information Page
Section and topic no. Checklist item reported number
Outcomes and 13  List and define all outcomes for which data will be sought, including  Yes 6
prioritisation prioritisation of main and additional outcomes, with rationale.
Risk of bias in 14  Describe anticipated methods for assessing risk of bias of individual ~Yes 7
individual studies studies, including whether this will be done at the outcome or
study level, or both; state how this information will be used in data
synthesis.
Data synthesis 15a Describe criteria under which study data will be quantitatively Yes 7
synthesised.
15b If data are appropriate for quantitative synthesis, describe planned Yes 7
summary measures, methods of handling data and methods of
combining data from studies, including any planned exploration of
consistency (such as I, Kendall’s ).
15¢c Describe any proposed additional analyses (such as sensitivity or Yes 7
subgroup analyses, meta-regression).
15d If quantitative synthesis is not appropriate, describe the type of Yes 7
summary planned.
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as Not
publication bias across studies and selective reporting within applicable
studies).
Confidence in 17  Describe how the strength of the body of evidence will be assessed  Yes 7

cumulative evidence

(such as GRADE).

GRADE, grades of recommendations assessment, development and evaluation; PRISMA-P, Preferred Reporting ltems for Systematic Review

and Meta-Analysis Protocols.

Interventions and comparisons

Inclusion criteria (Italicize this heading, please.)

We will include any type of intervention that uses an ICT
(with or without the ICLN system) intended to reduce
HCAIs in hospitals or other healthcare settings. The
intervention can be of any duration and frequency. We

define ICT as a team made up of medical and nursing
staff trained in certified infection prevention and control
or its equivalent."” Figure 1 summarises the members of
the ICTs and their roles. We will include in this review if
the ICT performs any of the following infection control
measures:

C - )

Infection control team (ICT) [\\
(Consists of infection control specialists/infection control b
fessionals/ infection control practitioners/infection Infecti trol link CL t B e
pro ntrol p: on control nurse (ICLN) system Clinical ward
preventionists) (Consists of infection control link/liaison mirses or b
" DN‘:“’“ R infection control champions) Y
= ses “, - 4
. * Ward based nurses trained by ICT y
o N fitrcbiddopicts R L/
+  Epidemiologists b J
N 4
b d
Roles of infection control team Roles of infection control link/liaison nurses or infection control
develop and execute infection conirol programme champions
develop and disseminate guidelines * act as arole model for infection control best practices for each
coordinate continuous education and traming ward

establish system for surveillance for HCAls inchiding
outbreak detection

monitor and audit the practices and standard of care for
infection control

facilitate access to the essential infractures, materials and

. s o= s s

facilitate laison betweea wards and infection control team
perform swveillance of infections

act as alocal resource of the ward for infection cortrol issues
promote and monitor infection contrel practices at ward level
assist in early detection of outbreaks, provision of relevant

equipment infection control traiming. undertaking of infection confrol andits
build effective linkag=s with related progrmme and conducting research

promote the implementation of multimodal strategies

Figure 1 Members of ICTs and their roles in infection control.

4

Thandar MM, et al. BMJ Open 2021;11:044971. doi:10.1136/bmjopen-2020-044971



Formulating and revising policies/guidelines.
Performing surveillance of HCAIs.

Training and educating healthcare professionals.
Monitoring and auditing practices and standard of
care.

» Liaising with other staff and departments.

vvyvyy

Exclusion criteria (Italicize this heading please. Change the
font size from medium to small, plase.)

We will exclude the infection control measures for HIV,
tuberculosis and malaria because they are established as
individual programmes and have stand-alone guidelines
for infection control.

Comparison
We will include any other intervention or no intervention
as comparison group.

Types of outcome measures

The primary outcomes of this review can be dividied into
patient-based/clinical outcomes (rate of HCAIs, deaths
due to HCAIs and length of hospital stays) and staff-
based/behavioural outcomes (compliance with infec-
tion control practices as measured by study authors).
The secondary outcomes include costs to the health-
care system or patients due to extended lengths of stays,
if these are reported in the studies. For patient-based
outcomes, we will pool the data from both prevalence and
incidence studies and summarise them. The rate refers to
the number of infection episodes or infected patients per
100 patients during the study period. We will not restrict
the types of HCAISs or the timing of outcome assessment.
The mortality will be calculated by dividing the number
of deaths due to HCAIs by the total number of patients.
Length of hospital stay will be presented in days. For
staff-based outcomes, we will compare the proportion or
frequency of compliance with infection control practices
if the outcomes are binary data and calculate the mean
difference if the outcomes are continuous data. We will
include the costs to the healthcare system or patients due
to extended lengths of stay and compare the mean or
median differences between groups. A summary of the
review eligibility criteria is presented in table 2.

Search strategies

We will search four electronic databases for abstracts
with full-text publications: PubMed, Embase, CINAHL
and the Cochrane Library. We will not limit the publi-
cation date but will limit results to those in the English
language. Related systematic reviews and primary studies
will then be evaluated. A specific search strategy involving
the use of Medical Subject Headings, Boolean operators,
parentheses and truncation symbols will be applied. The
PubMed search strategy is presented in table 3, and we
will modify this as needed for use in other databases.

Study selection and data extraction
Two review authors will perform initial screening of
the titles and abstracts of primary studies from the

output of searched databases using the online reference
management software, Covidence (Covidence systematic
review software, Veritas Health Innovation, Melbourne,
Australia. Available at www.covidence.org). Any disagree-
ments will be resolved through discussion. Next, we will
independently access the full text of potentially rele-
vant studies and select the studies that meet the inclu-
sion criteria. A standardised data extraction form will be
prepared. We will pilot the form using at least one related
study. This form will contain the following information:
author (first author only), year of publication, study
design, setting and country of the study, study duration,
characteristics of participants, number of participants,
details of intervention and control, types of outcome
measures and study results. Discrepancies between the
review authors will be resolved through consultation
with all review authors. A study flow diagram (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
checklist) will be used to describe the number of studies
identified, excluded and included in the review.

Risk of bias assessment in included studies

Two review authors will independently assess the risk of
bias of each included study using the Cochrane Effec-
tive Practice and Organization of Care risk of bias tool.*
Disagreements will be discussed and resolved with refer-
ence to the main protocol and, when necessary, arbitra-
tion by the third review author.

Data analysis

We will present the characteristics of the included studies
in a summary table. We will conduct a meta-analysis if we
find two or more eligible studies where the participants,
interventions, comparisons and outcomes are similar
enough for pooling. We will use the I” statistic to measure
the heterogeneity among the included studies and inter-
pret the results in accordance with the definitions in
the Cochrane Handbook for the Systematic Reviews of
Interventions.”” We will use random-effect meta-analysis
as we may find heterogeneity due to complex interven-
tions.” We will use the risk ratio for dichotomous data
and the mean differences for continuous data with corre-
sponding 95% CIs. However, if there is an insufficient
number of studies for data to be pooled, we will present
the findings in a narrative manner. If the necessary data
are available, we will perform subgroup analysis by cate-
gories of intervention (formulating and revising policies/
guidelines, performing surveillance of HCAIs, training
and educating healthcare professionals, monitoring
and auditing practices and standard of care and liaising
with other staff and departments) or by type of health-
care facilities (hospital, nursing homes or others). We
will perform sensitivity analysis on primary outcomes by
excluding trials with a high risk of selection bias. We will
use the grades of recommendations assessment, develop-
ment and evaluation approach to assess the certainty of
evidence (very low, low, moderate and high) for the effec-
tiveness of ICTs.
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Table 3 PubMed search strategy, modified as needed for use in other databases

Search (“health personnel”(MeSH] OR health personnel(tw] OR (health* NEAR/3 personnel) OR “patient care
team”(MeSH] OR patient care team*(tw] OR health care team*(tw] OR healthcare team*(tw] OR “physicians”(MeSH]
OR “physician*“(tw] OR “doctor*“(tw] OR “nurses”(MeSH] OR “nurse*“(tw] OR link nurse*(tw] OR liaison nurse*(tw]
OR “practitioner*“(tw] OR “specialist*“(tw] OR health consultant*(tw] OR healthcare professional*(tw] OR health care
professional*(tw] OR “pharmacists”(MeSH] OR “pharmacist*(tw] OR “microbiologist*“(tw] OR “champion*“(tw] OR

Search (“infection control”(MeSH] OR infection control(tw] OR (infection®* NEAR/3 control) OR (infection®* AND
control) OR infection prevention(tw] OR infection management(tw] OR (“infections”(MeSH] OR “infection*“(tw] AND

#1

“team™“(tw] OR manager*(tw] OR “preventionist™"(tw))
#2

(“control*(tw] OR “prevention*“(tw] OR “management”(tw))))
#3

Search (infection control team*(tw] OR infection control specialist*(tw] OR “infection control practitioners”(MeSH] OR
infection control practitioner*(tw] OR infection control doctor*(tw] OR infection control nurse*(tw] OR infection control

link nurse*(tw] OR infection control champion*(tw] OR infection control preventionist*(tw))

#4 Search ((randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab] OR placebo [tiab] OR
clinical trials as topic(mesh: noexp)OR randomly [tiab] OR trial [ti)) NOT (animals [mh] NOT humans [mh)))

#5 Search ((#1 AND #2) OR #3) AND #4)
#6 Search ((#1 AND #2) OR #3) AND #4) Filters: English

Patient and public involvement
We will not involve the patient or the public in this system-
atic review.

Ethics and dissemination

We will use publicly available data, and therefore ethical
approval is not required for this systematic review. Our
systematic review will provide evidence of whether ICT
interventions can be effective in reducing HCAIs in hospi-
tals and other healthcare settings. The findings will be
disseminated at national and international conferences.
In addition, this study will be submitted for publication in
peerreviewed journals. We expect that the relevance of
the findings will be transferred to routine medical prac-
tice in hospitals and other healthcare settings after scien-
tific evidence-based publication.
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