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Acute health care facility: A setting
used to treat sudden, often unexpected,
urgent or emergent episodes of injury
and illness that can lead to death or
disability without rapid intervention.

The term acute care encompasses a
range of clinical health care functions,
including emergency medicine, trauma
care, pre-hospital emergency care, acute
care surgery, critical care, urgent care and
short-term inpatient stabilization.

Alcohol-based handrub: An alcohol-based
preparation designed for application to
the hands to inactivate microorganisms
and/or temporarily suppress their

growth. Such preparations may contain
one or more types of alcohol and other
active ingredients with excipients and
humectants.

Bundle: An implementation tool aiming

to improve the care process and patient
outcomes in a structured manner. It
comprises a small, straightforward set of
evidence-based practices (generally 3 to 5)
that have been proven to improve patient
outcomes when performed collectively
and reliably.

Good practice statement: A code of
conduct that aims to provide a clear and
simple overview of the principles, policies
and practices required to implement
effective measures for infection prevention
and control.

Grading of Recommendations
Assessment, Development and
Evaluation (GRADE): an approach
used to assess the quality of a body
of evidence and to develop and report
recommendations.

Glossary of terms

Health care-associated infection (also
referred to as “nosocomial” or “hospital
infection”): An infection occurring in a
patient during the process of carein a
hospital or other health care facility, which
was not present or incubating at the time
of admission. Health care-associated
infections can also appear after discharge.
They represent the most frequent adverse
event associated with patient care.

Health care-associated infection point
prevalence: The proportion of patients
with one or more active health care-
associated infections at a given time point.

Health care-associated infection
incidence: The number of new cases
of health care-associated infections
occurring during a certain period in a
population at risk.

Improved water source: Defined by

the WHO/UNICEF Joint Monitoring
Programme as a water source that by its
nature of construction adequately protects
the source from outside contamination,
particularly faecal matter. Examples
include: public taps or standpipes,
protected dug wells, tube wells or
boreholes.

Source: WHO/UNICEF. Progress on
sanitation and drinking water: 2015 update
and MDG assessment, 2015
(http//files.unicef.org/publications/files/
Progress_on_Sanitation_and_Drinking_
Water_2075_Update_.pdf).

Improved sanitation facilities: Toilet
facilities that hygienically separate human
excreta from human contact. Examples
include flush/pour flush to a piped

sewer system, septic tank or pit latrine,
ventilated pit latrine, pit latrine with slab or
composting toilet.

Low- and middle-income countries: WHO
Member States are grouped into income
groups (low, lower-middle, upper-middle,
and high) based on the World Bank list

of analytical income classification of
economies for fiscal year 2014, calculated
using the World Bank Atlas method. For
the current 2016 fiscal year, low-income
economies are defined as those with a
gross national income per capita of USS
1045 or less in 2014; middle-income
economies are those with a gross national
income per capita of more than USS 1045,
but less than USS 12 736; high-income
economies are those with a gross national
income per capita of USS 12 736 or more.
(Lower-middle-income and upper-middle-
income economies are separated at a
gross national income per capita of USS
4125.)

Multimodal strategy: A multimodal
strategy comprises several elements or
components (three or more; usually five,
http://www.ihi.org/topics/bundles/Pages/
default aspx) implemented in an integrated
way with the aim of improving an outcome
and changing behaviour. It includes

tools, such as bundles and checklists,
developed by multidisciplinary teams
that take into account local conditions.
The five most common components
include: (i) system change (availability

of the appropriate infrastructure and
supplies to enable infection prevention
and control good practices); (ii) education
and training of health care workers and
key players (for example, managers); (iii)
monitoring infrastructures, practices,
processes, outcomes and providing data
feedback; (iv) reminders in the workplace/
communications; and (v) culture

change within the establishment or the
strengthening of a safety climate.
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Introduction

Health care-associated infections (HAI) are one of the
most common adverse events in care delivery and a major
public health problem with an impact on morbidity, mortality
and quality of life. At any one time, up to 7% of patients in
developed and 10% in developing countries will acquire at
least one HAI. These infections also present a significant
economic burden at the societal level. However, a large
percentage of HAI are preventable through effective infection
prevention and control (IPC) measures.

Rationale for the guidelines

Since the publication of the World Health Organization
(WHO) Core components for infection prevention and control
in 2009 (1), the threats posed by epidemics, pandemics and
antimicrobial resistance (AMR) have become increasingly
evident as ongoing universal challenges and they are now
recognized as a top priority for action on the global health
agenda. Effective IPC is the cornerstone of such action. The
International Health Regulations (IHR) position effective
IPC as a key strategy for dealing with public health threats
of international concern. More recently, the United Nations
Sustainable Development Goals (SDG) highlighted the
importance of IPC as a contributor to safe, effective high-
quality health service delivery, in particular those related
to water, sanitation and hygiene (WASH) and quality and
universal health coverage.

These new guidelines on the core components of IPC
programmes form a key part of WHO strategies to prevent
current and future threats, strengthen health service
resilience and help combat AMR. They are intended also to
support countries in the development of their own national
protocols for IPC and AMR action plans and to support
health care facilities as they develop or strengthen their own
approaches to IPC. This document supersedes the WHO Core
components for infection prevention and control (1) issued
in 2009.

Objectives

The objectives of the guidelines are:

« 1o provide evidence-based recommendations on the core
components of IPC programmes that are required to be in
place at the national and acute facility level to prevent HAI
and to combat AMR through IPC good practices;

Executive Summary

1o support countries and health care facilities to develop
or strengthen IPC programmes and strategies through the
provision of evidence- and consensus-based guidance that
can be adapted to the local context, while taking account of
available resources and public health needs.

Target audience

These guidelines are intended to support IPC improvement
at the national and facility level, both in public services and
private sector. At the national level, this document provides
guidance primarily to policy-makers responsible for the
establishment and monitoring of national IPC programmes
and the delivery of AMR national action plans within ministries
of health. At the facility level, the main target audience is
facility-level administrators (for example, chief executive
officers) and those in charge of planning, developing and
implementing local IPC programmes.

They are also relevant for national and facility safety and
quality leads and managers, regulatory bodies and allied
organizations, including academia, national IPC professional
bodies, nongovernmental organizations involved in IPC
activity and civil society groups. The document is of
additional relevance to national and facility level WASH leads
in all countries. It is important to note that although the
guidelines focus on acute health care facilities, the expert
panel believes that the core principles and practices of IPC as
a countermeasure to the development of HAI are common
to any facility where health care is delivered. Therefore, these
guidelines should be considered also with some adaptations
by community, primary care and long-term care facilities as
they develop and review their IPC programmes.

While legal, policy and regulatory contexts may vary, these
guidelines are relevant to both high- and low-resource
settings.

Methods

These guidelines were developed following the methods out-
lined in the 2014 WHO Handbook for guideline development.
The development process included six main stages: (1)
identification of the primary outcomes and formulation of
the PICO (Population/Participants, Intervention, Comparator,
Outcome/s) question (an approach commonly used to
formulate research questions); (2) performing two systematic

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level
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reviews for the retrieval of the evidence using a standardized
methodology; (3) developing an inventory of national and
regional IPC action plans and strategic documents; (4)
assessment and synthesis of the evidence; (5) formulation
of recommendations and good practice statements in
an expert meeting; and (6) writing of the guidelines and
planning for the dissemination and implementation
strategies.

The development of the guidelines involved the formation of
four main groups to guide the process: the WHO Guideline
Steering Group, the Guidelines Development Group (GDG),
the Systematic Reviews Expert Group and the External
Peer Review Group. The WHO Steering Group identified the
primary critical outcomes and topics, formulated the research
questions and identified the systematic review teams, the
guideline methodologist and members of the GDG. The GDG
included international experts in IPC and infectious diseases,
public health, researchers and patient representatives, as
well as country delegates and stakeholders from the six
WHO regions.

The first source of evidence was a review published by
the “Systematic review and evidence-based guidance on
organization of hospital infection control programmes”
(SIGHT) group (2) and sponsored by the European Centre
for Disease Prevention and Control. This review extended
from 1996 to 2012 and identified 10 key components of IPC
programmes at the facility level. This review was updated
to include literature published up to 23 November 2015. An
additional systematic review (2000-2015) with the same
objectives was performed, but with a focus on the national
level. Furthermore, an inventory report of existing national
and regional strategic documents and action plans was
developed by WHO, based on the repository of a previous
survey and an online survey.

In the earlier review done by the SIGHT group, the quality
of the evidence was assessed using the Integrated quality
Criteria for Review of Multiple Study designs (ICROMS)
scoring system. The SIGHT review update and the
review focusing on the national level used the risk of bias
criteria developed for the Cochrane Effective Practice
and Organization of Care (EPOC) reviews. Based on the
systematic reviews, the GDG formulated recommendations
using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach. For some
topics, good practice statements were developed instead
of recommendations in the absence of methodologically
sound, direct evidence on the effectiveness of interventions.
Finally, research implications were also identified by
the GDG.

Recommendations

The eight components of IPC programmes published by
the WHO expert group in 2009 and the 10 key components
identified through the SIGHT review provided an initial
foundation for the development of the recommendations.
The GDG evaluated the relevance of these components along
with the evidence emerging from the new systematic reviews
and identified eight core components of IPC programmes, six
of which apply to both the national and facility level, whereas
two are more relevant for the facility level. While identifying the
core components, the GDG formulated 11 recommendations
and three good practice statements. Good practice
statements are appropriate in situations where a large and
compelling body of indirect evidence (non-EPOC studies)
strongly supports the net benefit of the recommended actions
and highlights important components of IPC programmes
are deemed essential for IPC implementation according to
GDG consensus. The recommendations and good practice
statements are summarized in Table 1.

It is essential to note that the numbered list of core
components of IPC programmes included in these
guidelines is by no means intended to be a ranking order of
the importance of each component. All core components
should be considered equally important and crucial for the
establishment and effective functioning of IPC programmes
and practices. As countries and facilities implement the core
components (or undertake action to review and strengthen
their existing IPC programmes), they may decide to prioritize
specific components depending on the context, previous
achievements and identified gaps, with the long-term aim
of building a comprehensive approach as detailed across all
eight core components.

Guideline implementation

The successful implementation of the recommendations
and good practice statements is dependent on a robust
implementation strategy and a defined and appropriate
process of adaptation and integration into relevant regional,
national and facility level strategies. Implementation
effectiveness will be influenced by existing health systems in
each country, including available resources and the existing
capacity and policies. The support of key stakeholders,
partner agencies and organizations is also critical.

A separate resource to accompany the guidelines will be
dedicated to strategies for their implementation at the
national and facility level, including guidance on how to
prioritize and implement the IPC core components in settings
with limited resources. In addition, a comprehensive range of
new IPC training packages will be produced in line with the
core components’ principles and IPC good practices.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level
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Table 1: Summary of IPC core components and key remarks

Core
component

1.IPC
programmes

Recommendation

or good practice
statement

Ta. Health care
facility level

The panel
recommends that
an IPC programme
with a dedicated,
trained team
should be in place
in each acute
health care facility
for the purpose of
preventing HAl and
combating AMR
through IPC good
practices.

Strength of

recommendation and
quality of evidence

The organization of IPC programmes must have clearly
defined objectives based on local epidemiology and
priorities according to risk assessment and functions that
align with and contribute to the prevention of HAl and the
spread of AMR in health care.

Strong,
very low quality

It is critical for a functioning IPC programme to have
dedicated, trained professionals in every acute care facility.
A minimum ratio of one full-time or equivalent infection
preventionist (nurse or doctor) per 250 beds should be
available. However, there was a strong opinion that a higher
ratio should be considered, for example, one infection
preventionist per 100 beds, due to increasing patient

acuity and complexity, as well as the multiple roles and
responsibilities of the modern preventionist.

Good quality microbiological laboratory support is a very
critical factor an effective IPC programme.

Tb. National level

Active, stand-

alone, national IPC
programmes with
clearly defined
objectives, functions
and activities should
be established

for the purpose

of preventing HAI
and combating
AMR through IPC
good practices.
National IPC
programmes should
be linked with other
relevant national
programmes

and professional
organizations.

The organization of national IPC programmes must be
established with clear objectives, functions, appointed
infection preventionists and a defined scope of
responsibilities. Minimum objectives should include:

Good practice
statement

» goals to be achieved for endemic and epidemic
infections

» development of recommendations for IPC processes
and practices that are known to be effective in
preventing HAI and the spread of AMR

The IHR (2005) and the WHO Global Action Plan on AMR
(2015) support national level action on IPC as a central part
of health systems’ capacity building and preparedness. This
includes the development of national plans for preventing
HAI, the development or strengthening of national policies
and standards of practice regarding IPC activities in

health facilities, and the associated monitoring of the
implementation of and adherence to these national policies
and standards.

The organization of the programme should include (but not
be limited to) at least the following components:

» appointed technical team of trained infection
preventionists, including medical and nursing
professionals

» the technical teams should have formal IPC training and
allocated time according to tasks

» the team should have the authority to make decisions
and to influence field implementation

» the team should have a protected and dedicated budget
according to planned IPC activity and support by
national authorities and leaders

» The linkages between the national IPC programme
and other related programmes are key and should be
established and maintained.

> An official multidisciplinary group, committee or an
equivalent structure should be established to interact
with the IPC technical team.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level 1
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Core

Recommendation

or good practice

Strength of

recommendation and

component statement quality of evidence
2.1PC The panel Health care facility Strong,
gulcelines recommends that - Appropriate IPC expertise is necessary to write or adapt very low quality

eV|.den.ce—based and adopt a guideline both at the national and health care

guidelines should facility level. Guidelines should be evidence-based and

Pe developed and reference international or national standards. Adaptation to

implemented for The local conditions should be considered for the most effective

purpose of reducing uptake and implementation.

HAl and AMR. The

education and - Monitoring adherence to guideline implementation is

training of relevant essential.

health care workers National level

CiE gwdelm_e - Developing relevant evidence-based national IPC guidelines

recommendations ) ) o

and the monitoring and rglated |mplem¢ntat|on strategies is one of the key

functions of the national IPC programme.

of adherence

with guideline - The national IPC programme should also ensure that the

recommendations necessary infrastructures and supplies to enable guideline

should be undertaken implementation are in place.

to achieve successful . 1he national IPC programme should support and mandate

implementation health care workers’ education and training focused on the

guideline recommendations.

3.IPC 3a. Health care « IPC education and training should be a part of an overall Strong,
education facility level health facility education strategy, including new employee moderate quality
and training The panel orientation and the provision of continuous educational

12

recommends that
IPC education should
be in place for all
health care workers
by utilizing team- and
task-based strategies
that are participatory
and include bedside
and simulation
training to reduce the
risk of HAl and AMR.

opportunities for existing staff, regardless of level and
position (for example, including also senior administrative
and housekeeping staff).

Three categories of human resources were identified as
targets for IPC training and requiring different strategies
and training contents: IPC specialists, all health care
workers involved in service delivery and patient care,

and other personnel that support health service delivery
(administrative and managerial staff, auxiliary service staff,
cleaners, etc.).

Periodic evaluations of both the effectiveness of training
programmes and assessment of staff knowledge should
be undertaken on a routine basis.

3b. National level

The national IPC
programme should
support the education
and training of the
health workforce

as one of its core
functions.

The IPC national team plays a key role to support and
make IPC training happen at the facility level.

To support the development and maintenance of a skilled,
knowledgeable health workforce, national pregraduate
and postgraduate IPC curricula should be developed in
collaboration with local academic institutions.

In the curricula development process, it is advisable
to refer to international curricula and networks for

specialized IPC programmes and to adapt these documents

and approaches to national needs and local available
resources.

The national IPC programme should provide guidance
and recommendations for in-service training to be rolled
out at the facility level according to detailed IPC core
competencies for health care workers and covering all
professional categories listed in core component 3a.
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Core
component

4. Surveillance

Recommendation

or good practice
statement

4a. Health care
facility level

The panel
recommends that
facility-based HAI
surveillance should
be performed to guide
IPC interventions and
detect outbreaks,
including AMR
surveillance with
timely feedback of
results to health

care workers and
stakeholders and
through national
networks.

EXECUTIVE SUMMARY

Strength of

recommendation and
quality of evidence

¢ Surveillance of HAI is critical to inform and guide IPC
strategies.

» Health care facility surveillance should be based on
national recommendations and standard definitions and
customized to the facility according to available resources
with clear objectives and strategies. Surveillance should
provide information for:

» describing the status of infections associated with
health care (that is, incidence and/or prevalence,
type, aetiology and, ideally, data on severity and the
attributable burden of disease);

Strong,
very low quality

» identification of the most relevant AMR patterns;

» identification of high risk populations, procedures and
exposures;

» existence and functioning of WASH infrastructures,
such as a water supply, toilets and health care waste
disposal;

» early detection of clusters and outbreaks (that is, early
warning system);

» evaluation of the impact of interventions.

» Quality microbiology and laboratory capacity is essential to
enable reliable HAI surveillance.

» The responsibility for planning and conducting surveillance
and analysing, interpreting and disseminating the collected
data remains usually with the IPC committee and the IPC
team.

» Methods for detecting infections should be active. Different
surveillance strategies could include the use of prevalence
or incidence studies.

» Hospital-based infection surveillance systems should be
linked to integrated public health infection surveillance
systems.

« Surveillance reports should be disseminated in a timely
manner to those at the managerial or administration level
(decision-makers) and the unit/ward level (frontline health
care workers).

» A system for surveillance data quality assessment is of the
utmost importance.

4h. National level

The panel
recommends

that national

HAI surveillance
programmes and
networks that
include mechanisms
for timely data
feedback and with the
potential to be used
for benchmarking
purposes should be
established to reduce
HAI and AMR.

» National HAI surveillance systems feed in to general public
health capacity building and the strengthening of essential
public health functions. National surveillance programmes
are also crucial for the early detection of some outbreaks
in which cases are described by the identification of
the pathogen concerned or a distinct AMR pattern.
Furthermore, national microbiological data about HAI
aetiology and resistance patterns also provide information
relevant for policies on the use of antimicrobials and other
AMR-related strategies and interventions.

 Establishing a national HAI surveillance programme
requires full support and engagement by governments and
other respective authorities and the allocation of human
and financial resources.

= National surveillance should have clear objectives, a
standardized set of case definitions, methods for detecting
infections (numerators) and the exposed population
(denominators), a process for the analysis of data and
reports and a method for evaluating the quality of the data.

Strong,
very low quality
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EXECUTIVE SUMMARY

Core
component

Recommendation

or good practice
statement

Clear regular reporting lines of HAI surveillance data from
the local facility to the national level should be established.

International guidelines on HAI definitions are important,
but it is the adaptation at country level that is critical for
implementation.

Microbiology and laboratory capacity and quality are
critical for national and hospital-based HAl and AMR
surveillance. Standardized definitions and laboratory
methods should be adopted.

Good quality microbiological support provided by at least
one national reference laboratory is a critical factor for an
effective national IPC surveillance programme.

A national training programme for performing surveillance
should be established to ensure the appropriate and
consistent application of national surveillance guidelines
and corresponding implementation toolkits.

Surveillance data is needed to guide the development and
implementation of effective control interventions.

Strength of

recommendation and
quality of evidence

5. Multimodal
strategies

14

5a. Health care - Successful multimodal interventions should be associated  Strong,
facility level with an overall organizational culture change as low quality
The panel effective IPC can be a reflector of quality care, a positive
T organizational culture and an enhanced patient safety
that IPC activities elimete.
using multimodal - Successful multimodal strategies include the involvement
strategies should of champions or role models in several cases.
_be |mp|ement§d e g B Implementation of multimodal strategies within health
'mdproverArfCt'gii\;‘S care institutions needs to be linked with national quality
reduce an ’ aims and initiatives, including health care quality

improvement initiatives or health facility accreditation

bodies.
5b. National level - The national approach to coordinating and supporting Strong,
The panel local (health facility level) multimodal interventions should  low quality
BN —. be within the mandate of the national IPC programme
e tionel [RE and be considered within the context of other quality
programmes improvement programmes or health facility accreditation

should coordinate
and facilitate the
implementation of
IPC activities through
multimodal strategies
on a nationwide or
subnational level.

bodies.

Ministry of health support and the necessary resources,
including policies, regulations and tools, are essential for
effective central coordination. This recommendation is to
support facility level improvement.

Successful multimodal interventions should be associated
with overall cross-organizational culture change as
effective IPC can be a reflector of quality care, a positive
organizational culture and an enhanced patient safety
climate.

Strong consideration should be given to country
adaptation of implementation strategies reported in

the literature, as well as to feedback of results to key
stakeholders and education and training to all relevant
persons involved in the implementation of the multimodal
approach.
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Core
component

6. Monitoring/
audit of IPC
practices and
feedback

Recommendation

or good practice

EXECUTIVE SUMMARY

Strength of

recommendation and

statement quality of evidence
6a. Health care + The main purpose of auditing/monitoring practices and  Strong,
facility level other indicators and feedback is to achieve behaviour low qualityy
The panel change or other process modification to improve the
recommends that quality of care and practice with the goal of reducing
regular monitoring/ the risk of HAIl and AI\/IR spread. Momtormg and
audit and timely feedback are also ?lmed at engaging stakeAhoIders,
S T creating partnerships and developing working groups
care practices and networks.
according to IPC - Sharing the audit results and providing feedback not
standards should be only with those being audited (individual change),
performed to prevent but also with hospital management and senior
and control HAl and administration (organizational change) are critical
AMR at the health care steps. IPC teams and committees (or quality of care
facility level. Feedback committees) should also be included as IPC care
should be provided practices are quality markers for these programmes.
L . |FC programmes should be periodically evaluated to
and relevant staff. assess the extent to which the objectives are met, the
goals accomplished, whether the activities are being
performed according to requirements and to identify
aspects that may need improvement identified via
standardized audits. Important information that may
be used for this purpose includes the results of the
assessment of compliance with IPC practices, other
process indicators (for example, training activities),
dedicated time by the IPC team and resource allocation.
6b. National level - Regular monitoring and evaluation provides a Strong,

The panel
recommends that

a national IPC
monitoring and
evaluation programme
should be established
to assess the extent
to which standards
are being met and
activities are being
performed according
to the programme’s
goals and objectives.
Hand hygiene
monitoring with
feedback should be
considered as a key
performance indicator
at the national level.

systematic method to document the progress and
impact of national programmes in terms of defined
indicators, for example, tracking hand hygiene
improvement as a key indicator, including hand hygiene
compliance monitoring.

moderate quality

National level monitoring and evaluation should have in
place mechanisms that:

» Provide regular reports on the state of the national
goals (outcomes and processes) and strategies.

» Regularly monitor and evaluate the WASH services,
IPC activities and structure of the health care
facilities through audits or other officially recognized
means.

» Promote the evaluation of the performance of local
IPC programmes in a non- punitive institutional
culture.
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EXECUTIVE SUMMARY

Recommendation Strength of

Core or good practice recommendation and

16

component statement quality of evidence
7. Workload, The panel - Standards for bed occupancy should be one patient per  Strong,
staffing and recommends that the bed with adequate spacing between patient beds and very low quality

bed occupancy
(acute health
care facility only)

following elements
should be adhered to
in order to reduce the
risk of HAl and the
spread of AMR:

(1) bed occupancy
should not exceed the
standard capacity of
the facility;

(2) health care
worker staffing levels
should be adequately
assigned according to
patient workload.

.

that this should not be exceeded.

Intended capacity may vary from original designs and
across facilities and countries. For these reasons,

it was proposed that ward design regarding bed
capacity should be adhered to and in accordance with
standards. In exceptional circumstances where bed
capacity is exceeded, hospital management should act
to ensure appropriate staffing levels that meet patient
demand and an adequate distance between beds.
These principles apply to all units and departments with
inpatient beds, including emergency departments.

The WHO Workload Indicators of Staffing Need method
provides health managers with a systematic way to
determine how many health workers of a particular type
are required to cope with the workload of a given health
facility and decision-making (http://www.who.int/hrh/
resources/wisn_user_manual/en/).

Overcrowding was recognized as being a public health
issue that can lead to disease transmission.
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Core
component

8. Built
environment,
materials and
equipment for
IPC at the facility
level (acute
health care
facility only)

Recommendation

or good practice
statement

8a. Patient care

EXECUTIVE SUMMARY

Strength of

recommendation and
quality of evidence

An appropriate environment, WASH services and Good practice

activities should materials and equipment for IPC are a core component  statement
be undertaken in a of effective IPC programmes at health care facilities.

oleqn and/or hygienic Ensuring an adequate hygienic environment is the

en\{lronment th?t responsibility of senior facility managers and local

facilitates practices authorities. However, the central government and

related Fo the national IPC and WASH programmes also play

prevention and control an important role in developing standards and

of HAI_' as ngl as recommending their implementation regarding

AMR, including all adequate WASH services in health care facilities,

elements around the the hygienic environment, and the availability of IPC

WASH |nfrastructure materials and equipment at the point of care.

and services and

the availability of « WHO standards for drinking water quality, sanitation

appropriate IPC and environmental health in health care facilities should
materials and be implemented.

equipment.

8b. The panel - WHO standards for the adequate number and Strong,

recommends that
materials and
equipment to perform
appropriate hand
hygiene should be
readily available at the
point of care.

appropriate position of hand hygiene facilities should be very low quality
implemented in all health care facilities.

HAI: health care-associated infection; AMR: antimicrobial resistance; IPC: infection prevention and control; IHR: International Health
Regulations; WASH: water, sanitation and health; NA: not applicable.

17
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1 Background

Health care-associated infections (HAI) are
one of the most common adverse events in
care delivery and both the endemic burden
and the occurrence of epidemics are a
major public health problem. HAIs have a
significant impact on morbidity, mortality
and quality of life and present an economic
burden at the societal level. However, a large
proportion of HAI are preventable and there
is a growing body of evidence to help raise
awareness of the global burden of harm
caused by these infections (3, 4), including
strategies to reduce their spread (5).

Infection prevention and control (IPC) is a universally relevant
component of all health systems and affects the health
and safety of both people who use services and those who
provide them. Driven by a number of emerging factors in
the field of global public health, there is a need to support
Member States in the development and strengthening of
IPC capacity to achieve resilient health systems, both at the
national and facility levels. These factors are closely related
to the aftermath of recent global public health emergencies
of international concern, such as the 2013-2015 Ebola virus
disease outbreak and the current review of the International
Health Regulations (IHR), together with the World Health
Organization (WHO) action agenda for antimicrobial
resistance (AMR) and its lead role in implementing the
associated Global Action Plan.

There is a worldwide consensus that urgent action is
needed by all Member States to mitigate future epidemics
and pandemics and prevent and control the spread of
antimicrobial-resistant microorganisms. In addition, a
strengthened capacity in relation to IPC at both national
and local levels will contribute to the fulfilment of strategic
goal 5 of the new WHO global strategy on integrated people-
centred health services and the United Nations Sustainable
Development Goals (SDG), particularly those related to
universal access to water, sanitation and hygiene (WASH),
quality health service delivery in the context of universal
health coverage and the reduction of neonatal and maternal
mortality.

With the exception of a WHO expert meeting report (1)
issued in 2009, there remains a major gap in international
evidence-based recommendations as to what should
constitute the core components of IPC programmes at the
national and facility level. The proposed work builds on the
initial momentum of the 2009 WHO report and subsequent
requests for support for national capacity building from
Member States. In particular, requests from countries in
the West African sub-region that were severely affected by
the Ebola outbreak identified IPC as one of the top priorities
for both patients and staff. Furthermore, WHO guidance to
identify the core components of IPC programmes is essential
to allow countries to develop national action plans for
combating AMR and the associated reporting to the World
Health Assembly in 2017 on this topic. In this context, these
guidelines have widespread support from WHO regional focal
points for IPC, AMR and patient safety and quality.
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2.1 Target audience

The core components of IPC programmes at the national and
acute health care facility level have the potential to facilitate
evidence-based decision-making. The main target audiences
of the document can be separated according to the national
and facility level, although there is a clear overlap.

At the national level, the document is targeted primarily
at policy-makers responsible for the establishment and
monitoring of national IPC programmes and the delivery
of AMR national action plans within ministries of health. In
particular, this document is relevant for staff at ministries
of health, health service departments, or those in charge of
health facility accreditation/regulation, health care quality
improvement, public health, disease control, water and
sanitation, occupational health and antimicrobial stewardship
programmes.

At the facility level, the main target audience is acute health
care facility-level administrators tasked with the same remit
(for example, chief executive officers).

The core components will support the implementation of
national and local IPC programmes by their relevance to
national and facility IPC leaders, safety and quality leads and
managers, local teams and regulatory bodies.

Itis important to note that although the recommmendations for
the facility level focus on acute health care facilities, the expert
panel believes that the core principles and practices of IPC as
a countermeasure to the development of HAI are common
to any facility where health care is delivered. Therefore, these
guidelines should be considered also with some adaptations
by community, primary care and long-term care facilities as
they develop and review their IPC programmes.

Allied organizations will also have an interest in the core
components, including academia, national IPC professional
bodies, nongovernmental organizations involved in
IPC activity and civil society groups. Given the close
interrelationship between WASH and IPC, the document is of
additional relevance to national and facility level WASH leads
in all countries. While legal, policy and regulatory contexts
may vary, these guidelines are relevant to both high- and low-
resource settings as the need for effective IPC programmes
is universal across different cultures and contexts.

2 Scope and objectives

Finally, the core components of IPC programmes should be
implemented not only in the public health care system, but
alsoin private health care facilities. National health authorities
should ensure that senior managers of private health care
facilities and related networks or umbrella organizations are
aware of these guidelines.

2.2 Objectives and scope of the guidelines

The primary objective of these guidelines is to provide
evidence- and expert consensus- based recommendations
on the core components of IPC programmes that are required
to be in place at the national and facility level to prevent HAI
and to combat AMR through IPC good practices. They are
intended to provide a feasible, effective and acceptable
framework for the development or strengthening of IPC
programmes. The recommendations can be adapted to
the local context based on information collected ahead of
implementation and thus influenced by available resources
and public health needs.

The eight components of IPC programmes published by
the WHO expert group in 2009 and the 10 key components
identified through the SIGHT review provided an initial
foundation for the development of the recommendations.
The GDG evaluated the relevance of these components along
with the evidence emerging from the systematic reviews and
developed the core components listed in these guidelines.
Most of the new core components actually coincide with the
ones identified previously.

It is essential to note that the numbered list of core
components of IPC programmes included in these
guidelines are by no means intended to be a ranking order
of the importance of each component. All core components
should be considered equally important and essential for the
establishment and effective functioning of IPC programmes
and practices. As countries and facilities implement the core
components (or undertake action to review and strengthen
their existing IPC programmes), they may decide to prioritize
specific components depending on the context, previous
achievements and identified gaps, with the long-term aim of
building a comprehensive approach, as detailed across all
eight core components.
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3 Guiding principles

The recommendations outlined in this
document are underpinned by a number
of guiding principles:

¢ IPC implementation is relevant to health system
strengthening.

« The availability of guidelines related to what constitutes the
core components of IPC programmes at the national and
facility level enhances the capacity of Member States to
develop and implement effective technical and behaviour-
modifying interventions. In turn, these will have a direct
impact on the burden of HAl and AMR, including outbreaks
of highly transmissible diseases, which differ from other
control measures and where it can be seen rapidly if
implementation is effective.

» Access to health care services designed and managed to
minimize the risks of avoidable HAI for patients and health
care workers is a basic human right.

« Effective and integrated IPC is a public health issue and
contributes in a significant way to strengthening core
capacities and health service resilience within the context
of the IHR.

« Thepreventionand control of HAl is a significant contributor
to the achievement of the United Nations health-related
SDGs.

« Effective IPC is a key determinant of the quality of health
service delivery to achieve people-centred, integrated
universal health coverage.

Adherence to the core components of IPC programmes

described within this guideline can be considered as a
mechanism to apply these guiding principles.
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4.1 WHO guidelines development process

The guidelines were developed according to the requirements
described in the WHO Handbook for guideline development
(6) and according to a scoping proposal approved by the
WHO Guidelines Review Committee.

The development process included six main stages: (1)
identification of the primary outcomes and formulation of
the PICO (Population/Participants, Intervention, Comparator,
Outcomes) question, an approach commonly used to
formulate research questions; (2) the conduct of 2 systematic
reviews for the retrieval of the evidence using a standardized
methodology; (3) development of an inventory of national
and regional IPC action plans and strategic documents; (4)
assessment and synthesis of the evidence; (5) formulation of
recommendations and good practice statements in an expert
meeting; and (6) writing of the guidelines and planning for the
dissemination and implementation strategies.

The development process also included the participation of
four main groups that helped guide and greatly contributed
to the overall process. The roles and functions are described
herein.

4.2 WHO Guideline Steering Group

The WHO Guideline Steering Group was chaired by the director
of the Department of Service Delivery and Safety (SDS).
Participating members were from the SDS IPC Global unit,
the SDS Quality and Universal Health Coverage programme,
the People-Centred and Integrated Health Services team, the
Department of Pandemic and Epidemic Diseases, the WASH
team, and the IPC focal points at the WHO Regional Office
for the Americas and the Regional Office for the Eastern
Mediterranean.

The Steering Group drafted the initial scoping document for
the development of the guidelines, identified the primary
critical outcomes and topics and formulated the research
questions. The Group identified systematic review teams,
the guideline methodologist, the members of the Guideline
Development Group (GDG) and the external peer reviewers.
The chair and the SDS IPC team supervised the evidence

4 Methods

retrieval, syntheses and analysis, organized the GDG meetings,
prepared or reviewed the final guideline document, managed
the external peer reviewers’ comments and the guideline
publication and dissemination. The members of the WHO
Steering Group are presented in the Acknowledgements.

4.3 Guidelines Development Group

The WHO Guideline Steering Group identified 27 external
experts, country delegates and stakeholders from the six
WHO regions to constitute the GDG. This was a diverse
group representing various professional and stakeholder
groups, such as IPC, public health and infectious diseases
specialists, researchers and patient representatives.
Geographical representation and gender balance were also
considerations when selecting GDG members. Members of
this group appraised the evidence that was used to inform
the recommendations, advised on the interpretation of the
evidence, formulated the final recommendations and good
practice statements, taking into consideration the previous
WHO 2009 document on IPC core components, and reviewed
and approved the final guideline document. The GDG
members are presented in the Acknowledgements.

4.4 External Peer Review Group

The Group included six technical experts with high-level
knowledge and experience in IPC, patient safety and health
management, including field implementation. The Group was
geographically balanced to ensure views from both high- and
low-/middle-income countries (LMICs); no member declared
a conflict of interest. The primary focus was to review the
final guideline document and identify any inaccuracies or
errors and comment on technical content and evidence,
clarity of language, contextual issues and implications for
implementation. The External Peer Review Group ensured
that the guideline decision-making processes incorporated
values and preferences of end-users, including health care
professionals and policy-makers. It was not within the remit
of this group to change the recommendations formulated
by the GDG. However, all reviewers agreed with each
recommendation and some suggested a few useful editorial
changes. The members of the WHO External Review Peer
Group are presented in the Acknowledgements.
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4.5 Research question/PICO

The specific PICO questions were developed by the WHO

secretariat based on the original work by Zingg and colleagues

(2). The main research question underlying this work was:

» What are the core components of effective IPC pro-
grammes aimed at reducing HAls at the national and
health facility levels?

The interventions were categorized according to a list of
dimensions that were five for the already available SIGHT
systematic review (see Table 4.1, section 4.6.1) and expanded
to nine for its update and the additional review at the national
level (see Table 4.2, section 4.6.1). For each intervention, the
PICO question was formulated as follows:

Population: patients of any age admitted to an acute health
care facility or a specific ward or front-line health care workers
(depending on the intervention and outcome).

Intervention: each of the IPC interventions listed in Table 4.2
in section 4.6.1 implemented either at the national or acute
health care facility or ward level.

Comparator: regular care practices with no specific IPC
intervention.

Outcome: The incidence or prevalence of HAls (including
those caused by antimicrobial-resistant microorganisms),
including other secondary outcomes (for example, hand
hygiene compliance, alcohol-based handrub consumption,
health care workers’ knowledge).

More details can be found in the web Appendices | and Il.

4.6 Evidence identification and retrieval

According to the guidelines development plan approved by
the WHO Guidelines Review Committee, the first source of
evidence was a review published by the “Systematic review
and evidence-based guidance on organization of hospital
infection control programmes” (SIGHT) group (2) and
sponsored by the European Centre for Disease Prevention
and Control. This review extended from 1996 to 2012 and
identified 10 key components of IPC programmes at the
facility level. In addition, this review was updated by the WHO
IPC Global Unit between November 2015 and March 2016. In
the same period, another systematic review with the same
objectives was commissioned to the Safeguarding Health
through Infection Prevention research group of the Glasgow
Caledonian University (United Kingdom), but with a focus on
the national level. Furthermore, an inventory report of existing
national and regional strategic documents and action plans
was developed by the WHO IPC Global Unit team based on
the repository of a previous survey and an online survey.

4.6.1 Systematic review: facility level

The SIGHT review and its update were used to evaluate the
evidence on the effectiveness of key components of IPC
programmes at the facility level.

In summary, the SIGHT review (2) was reported according
to the PRISMA guidelines (7) by 3 participating institutions
(University of Geneva Hospitals, Switzerland; Imperial College
London, United Kingdom; and the University Hospital of
Freiburg, Germany) (2).

The search was stratified according to 5 dimensions (Table
4.1). The following databases were searched for reports:
Medline; the Cochrane Central Register of Controlled Trials
(CENTRAL); the Excerpta Medica Database (EMBASE); the
Outbreak Database; PsychINFO; and the Health Management
Information Consortium database. The time limit included
studies published between 1 January 1996 and 31 December
2012, including any landmark papers published before 1996.
Studies in English, French, German, Italian, Portuguese and
Spanish were eligible when an English title or abstract was
available (2).

Table 4.1: SIGHT search stratified by dimension

1 Organizational and structural arrangements to
implement IPC programmes

2 Targets and methods of HAI surveillance,
outbreak management and the role of feedback

3 Methods and effectiveness of educating and
training health care workers

4 Effectiveness of interventions on behavioural
change and quality of care, particularly in the
context of multimodal prevention strategies

5 Overview and effectiveness of local policies and
resources for standard and transmission-based
isolation precautions

SIGHT: Systematic review and evidence-based guidance on organization of
hospital infection control programmes; IPC: infection prevention and control;
HAI: health care-associated infections

The specific criteria for the inclusion and exclusion of
literature for the SIGHT review can be found in the Appendix
to the main publication (2).

Initial assessment was done by screening titles and abstracts
against the inclusion/exclusion criteria. A second reviewer
assessed one third of the titles and abstracts and 100% of
the full texts; reports without abstracts were read in full.
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Disagreements were resolved by consensus or by a third
reviewer if agreement could not be reached (2).

The Integrated quality criteria for review of multiple study
designs (ICROMS) scoring system developed for the SIGHT
review (8) was used to assess the quality of articles. Two
reviewers conducted the quality assessment of all studies.
Disagreements were resolved by consensus and a third
reviewer was consulted if agreement could not be reached.
Based on the ICROMS summary score, the quality of studies
was graded as ‘low’ (1), ‘medium’ (2) or ‘high’ (3) (2, 8).

An expert group was established to review the categorization
and elements of key components that emerged from the
systematic group. This group also checked each one for
the validity of classification, assessed European Union-wide
applicability and ease of implementation and defined the
corresponding structural and process indicators. Overall
evidence was graded as ‘low’ (1), ‘intermediate’ (2) or ‘high’ (3)
on the basis of the median value for the studies contributing
to the component (2).

An update of the SIGHT review was conducted between
November 2015 and March 2016 by the WHO IPC Global
Unit team using a very similar methodology to SIGHT for the
search strategy and evidence review. The time limit included
all studies published from 1 January 2013 to 23 November
2015. The following databases were searched according
to the advice of the WHOQ librarian: Medline (via EBSCO);
EMBASE (via Ovid); Cumulative Index to Nursing and Allied
Health Literature (CINAHL); Cochrane Central Register of
Controlled Trials (CENTRAL); the Outbreak Database; and the
WHO Institutional Repository for Information Sharing. The
search was stratified by 9 dimensions that were addressed
separately (Table 4.2). Articles in at least English, French,
Spanish and Portuguese were included when an English
language title or abstract was available. A comprehensive
list of search terms was used, including Medical Subject
Headings.

Criteria for the inclusion and exclusion of literature for the
review were based on the evidence needed and available
to answer the research question. Search strategies and
summaries of evidence for the systematic review are reported
in web Appendix I.

Six primary reviewers screened the retrieved titles and
abstracts against the inclusion/exclusion criteria according
to the 9 dimensions (Table 4.2). All reports that had relevant
titles, but no abstracts, were read in full. One third (30%)

of titles and abstracts in each dimension was screened
by a secondary reviewer and disagreements resolved by
consensus or by a third reviewer if no agreement could be
achieved. A final decision for inclusion was made after full
text review by the same six primary reviewers. A pre-defined
data extraction form was used for all retained studies.

As recommended by the methodologist and accepted by
the Guidelines Review Committee, the risk of bias of eligible
studies was assessed according to the criteria developed
by the Cochrane Effective Practice and Organization of
Care (EPOC) group (9), rather than by the ICROMS scoring
system used in the original SIGHT review. According to EPOC
guidance, only randomized controlled trials (RCTs), non-RCTs,
controlled before-after studies or interrupted time series
studies were included in the quality assessment. Risk of bias
assessments using the EPOC framework were conducted by
two reviewers. Disagreements were resolved by consensus
or consultation with the project's senior author and/or
methodologist if no agreement could be reached. Studies not
meeting the EPOC study design criteria (‘non-EPOC studies’)
were not formally assessed and their quality was considered
very low, but their results were also summarized and used
in specific cases to support good practice statements or to
complement the evidence background for recommendations.
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Table 4.2: Dimensions and corresponding components used for the
SIGHT review update

1 Organization Organizational and
and structure structural arrangements
of infection to implement infection
prevention prevention and control
and control programmes, including
programmes access to qualified infection
control professionals and
management roles
2 Surveillance Targets and methods of
HAI surveillance, outbreak
management and the role of
feedback
3 Education and Methods and effectiveness of
training educating and training health
care workers
4 Behaviour change Effectiveness of interventions
strategies on behavioural change
and quality of care (that is,
multimodal strategies)
5 Standard and Overview and effectiveness
transmission- of local policies and
based resources for standard and
precautions transmission-based isolation
precautions
6 Auditing The process of auditing and
its impact on HAls
7 Patient Patient empowerment and

participation involvement in the prevention

of HAls

8 Target setting Setting targets or goals and
the impact on HAI prevention
9 Knowledge A range of strategies to
management identify, create and distribute

information and data within
and outside of an institution

HAI: health care-associated infection

4.6.2 Systematic review: national level

The main research question for the review was to assess the
effectiveness of predefined components of IPC programmes
(Table 4.2) to reduce HAI and/or improve a number of IPC
indicators when implemented at the national level. The
period considered was 1 January 2000 to 31 December
2015. The following databases were searched: Medline (via
EBSCO); EMBASE (via Ovid); CINAHL; Cochrane CENTRAL;
and the WHO Institutional Repository for Information
Sharing. Reference lists were searched manually to identify
additional studies meeting the inclusion criteria. Regarding
language restrictions, at least English, French and Spanish

were included when an English language title or abstract was
available. A comprehensive list of search terms was used,
including Medical Subject Headings.

Criteria for the inclusion and exclusion of literature for the
reviews were based on the evidence needed and available to
answer the research question. Search strategies, including
specific summaries of evidence for each systematic review
are reported in web Appendices | and 1.

The titles and abstracts of papers identified from the literature
search were screened against the eligibility criteria by three
reviewers. A 10% subset of the papers screened by each
reviewer was independently screened by another reviewer. A
final decision on inclusion was then made in conjunction with
two reviewers and through discussion with a third reviewer,
when necessary. A structured review-specific data extraction
form was used for all retained studies.

Individual studies were assessed for risk of bias by four
reviewers using the EPOC risk of bias criteria (9) (web
Appendix ). As defined by EPOC, only RCTs, non-RCTs,
controlled before-after studies or interrupted time series
were included in the quality assessment. Disagreements
were resolved by consensus or consultation with the project’s
senior author and/or methodologist if no agreement could be
reached. The quality of evidence was judged to have a high,
low or unclear risk of bias according to the respective criteria
corresponding to the type of study design.

4.6.3 Inventory of national and regional IPC action plans
and strategic documents

A methodology and data capture approach was developed
for the inventory to identify, record and analyse regional
and national documents addressing the key components
of IPC programmes. The approach covered all 6 WHO
regions (African Region, Region of the Americas, Eastern
Mediterranean Region, European Region, South-East Asia
Region and the Western Pacific Region).

Starting in October 2015, the scope of the work was fully
discussed and mapped out based on internal and external
meetings with the WHO Department of Pandemic and
Epidemic Diseases/AMR team, the Infection Control and
Publications Unit and WHO regional focal points. The
meetings examined IPC components either currently being
implemented or stated as required across regions and
countries in their efforts to reduce HAI and/or tackle AMR, as
demonstrated by existing regional and national documents.
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The WHO Department of Pandemic and Epidemic Diseases/
AMR team provided a repository of AMR national action
plans/strategies from its previous work, which allowed to
form a solid starting point in sourcing documents.

WHO regional focal points were requested to provide input
on existing documents from countries and regional offices.
In addition, a short survey aimed at retrieving existing IPC
national programmes and documents was set up via Datacol
from 20 January to 13 May 2016 and regional focal points
were asked to invite countries to participate.

All documents were reviewed in a two-stage approach:
(1) a review of table of contents to target specific sections
relevant to national and facility level IPC; and (2) an electronic
keyword-finding approach to extract relevant information in
Word or PD files to avoid missing useful information. Criteria
for the inclusion and exclusion of documents for the regional
inventory were based on the evidence needed and available to
answer the research question. Summaries of the inventory’s
findings are reported in web Appendix I1l.

A pre-defined evidence table was developed for the data
capture of regional and national level documents addressing
IPC at the national and facility level and based on 2 main
documents:the WHO Core components forinfection prevention
and control (1) and the SIGHT review (2). The main fields within
which data were captured relate to the 8 components listed in
the 2008 meeting report. The components suggested in the
SIGHT report are included within this table. Data extraction
was performed by 3 primary reviewers. The information
gathered through this inventory, in particular regarding
existing gaps, was taken into consideration by experts during
the discussion to define priorities and recommendations. It
was also used to feed into the background sections of the
chapters related to the core components.

Evaluation of the evidence and recommendations’
development by the GDG

The results of the systematic reviews and regional inventory
were presented at a GDG meeting held from 30 March to 1
April 2016 according to the PICO questions and the above-
mentioned standardized methodology.

In all 3 reviews (SIGHT review, SIGHT review update, national
level review), it was not possible to perform meta-analyses or
a formal evaluation of the overall body of the evidence using
the Grading of Recommendations Assessment Development
(GRADE) system, particularly in terms of the degree of

precision of effect estimates, their consistency, and the
directness or applicability of summary estimates or the risk
of publication bias (70, 77). This was due to a wide range of
outcomes assessed and a large degree of heterogeneity in
study designs and methods used in the included studies.

However, the quality or risk of bias of individual studies was
assessed using the ICROMS scale or the EPOC criteria as
described above. The quality of relevant studies was rated
as ‘high’, ‘moderate’, ‘low’, or ‘very low’. Recommendations
were then formulated by the GDG based on the quality of the
evidence of the studies, the balance between benefits and
harms, values and preferences, resource implications and
acceptability and feasibility. These were assessed through
discussion among members of the GDG.

The strength of recommendations was rated as either
‘strong’ (the panel was confident that the benefits of the
intervention outweighed the risks) or ‘conditional’ (the panel
considered that the benefits of the intervention probably
outweighed the risks). The methodologist provided guidance
to the GDG on formulating the wording and strength of the
recommendations. Full consensus was achieved for the text
and strength of each recommendation and good practice
statement, except for the recommendation related to core
component 4b (page 48), which was considered to be 'strong’
by most GDG members. However, three members considered
it to be ‘conditional’, while one abstained. Areas and topics
requiring further research were also identified.

In the absence of methodologically sound, direct evidence
on the effectiveness of interventions, the GDG decided to
develop good practice statements under the guidance of the
methodologist to highlight important components that were
deemed essential for IPC implementation (72). Good practice
statements are appropriate in situations where a large and
compelling body of indirect evidence (non-EPOC studies)
strongly supports the net benefit of the recommended
action (73).

The draft chapters of the guidelines containing the details
of the core components and recommendations were then
prepared by the IPC Global Unit team and circulated to the
GDG members for final approval and/or comments. All
relevant suggested changes and edits were incorporated
in a second draft. The second draft was then edited and
circulated to external peer reviewers and the draft document
was revised to address all relevant comments.
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5 Important issues in infection prevention and control

The IHR give significant weight to IPC as

a central strategy for dealing with public
health threats of international concern (74).
Such strategies have been tested in recent
times based on infectious diseases, such
as the Severe Acute Respiratory Syndrome
and the Middle East respiratory syndrome.
The recent Ebola virus disease outbreak in
West Africa also demonstrated the key role
of IPC strategies.

Driven by a number of contextual and emerging factors in
the field of global public health, there is a need to support
Member States in the development and strengthening of IPC
capacity in the context of resilient health systems. These
factors are closely related to the aftermath of the recent
global public health emergency of international concern
(Ebola virus disease outbreak of 2014) and the review of the
IHR, together with the implementation of the Global Action
Plan reflected in AMR national action plans. There is a global
consensus that urgent action is required by all Member
States to mitigate future epidemics and pandemics and stem
the spread of AMR.

Four important issues relevant to the need to strengthen
national and facility level IPC are addressed here:

+ Contributing to the post-Ebola country capacity-

building agenda

Triggered by the outbreak of Ebola virus disease, LMICs
(and indeed all Member States) have been stimulated
to review their national and local approaches to IPC and
WASH in health care facilities in the context of patient and
health care worker safety. As part of its normative role in the
setting of standards and the provision of technical support
and institutional capacity-building, the new WHO IPC Global
Unit has identified a gap in the existence of evidence-based
frameworks to support IPC country capacity-building.

- Strengthening implementation of the IHR
The IHR issued in 2005 came into force in June 2007.
The IHR require Member States to notify WHO of events

that may constitute a public health emergency of
international concern and outline the importance of IPC
practices at the health care facility level for the purposes
of containment following such events. The current
monitoring and assessment tool for IHR core capacity (15)
strongly features IPC, specifically mentioned as one of 20
indicators: “IPC is established and functioning at national
and hospital levels” (16). IHR monitoring and evaluation
is currently under review and IPC is anticipated to feature
strongly in the new approach.

- Supporting implementation of the Global Action Plan

on AMR

At the Sixty-eighth World Health Assembly in 2015, a global
action plan was endorsed to tackle AMR. The draft Global
Action Plan stipulates the development of national action
plans with a deadline of 2017 for all Member States. IPC
is singled out as one of the 5 strategic objectives to be
reflected within all action plans.

» Importance of core components for IPC programmes

as a fundamental element of safe, high quality, people-
centred and integrated care

IPC is relevant to all health systems and affects the health
outcome of patients and health care workers. Strengthened
capacity in relation to IPC at both the national and local
level is relevant to the pursuit of integrated, high-quality and
people-centred health services (77) and the progression
towards universal health coverage. In this context, IPC good
practices also contribute to achieving the United Nations
SDGs related to children and women'’s health (3.1, 3.2; http./
www.who.int/topics/sustainable-development-goals/targets/en/).

HAI is a systems problem as it is both influenced by and
impacts on the 6 building blocks of health systems (18),
particularly those related to service delivery. Health care
systems are often complex, but strategies to prevent HAI
exist and must embrace issues of structure and WASH
services, governance, accountability and human factors.
Health care workers need to function within a system that
supports the implementation of the right interventions at the
right time to maintain patient safety and, at the same time,
be accountable for the performance of their own safe and
competent practices.
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6 The burden of health care-associated infection

There is a growing body of evidence on

the global burden of harm caused by HAI,

as well as the strategies necessary for its

reduction (4). In 2011, WHO reported

that (3):

= on average at any given time 7% of patients in developed
and 10% in developing countries will acquire at least one
HAI;

= death from HAI occurs in about 10% of affected patients;

» European estimates showed that more than 4 million
patients are affected by approximately 4.5 million episodes
of HAI annually, leading to 16 million extra days of hospital
stay, 37 000 attributable deaths and contributing to an
additional 110 000;

= in the United States of America (USA), it was estimated
that around 1.7 million patients are affected by HAI each
year, representing a prevalence of 4.5% and accounting for
99 000 deaths.

Limited data are available from LMICs, but the prevalence
of HAI is estimated to be between 5.7% and 19.1%. The
increased burden of HAI'in LMICs affects especially high-risk
populations, such as patients admitted to intensive care units
(ICUs) and neonates, with HAI frequency several-fold higher
than in high-income countries, notably for device-associated
infections. For example, the proportion of patients with
an ICU-acquired infection can be as high as one in three in
LMICs. Increased length of hospital stay associated with HAI
in developing countries ranges between 5 and 29.5 days and
excess mortality due to these infections in adult patients in
Latin America, Asia and Africa were 18.5%, 23.6% and 29.3%
for catheter-associated urinary tract infections, central line-
associated bloodstream infections and ventilator-associated
pneumonia, respectively (4). In this same analyses, the pooled
SSlincidence was 11.8 per 100 patients undergoing surgical
procedures (95% Cl: 8.6-16.0) and 5.6 per 100 surgical
procedures (95% Cl: 2.9-10.5). SSI was the most frequent
HAI reported hospital-wide in LMICs and the level of risk was
significantly higher than in developed countries (4).

Four types of HAI (catheter-associated urinary tract infections,
catheter-related bloodstream infection, surgical site infection

(SSI), ventilator-associated pneumonia) and interventions
associated with their reduction/prevention have received the
highest attention around the globe in relation to causes of
patient harm and the recognized global burden of HALI

Although the evidence is limited on the economic burden of
HAI, particularly in LMICs, available data from the USA and
Europe suggest a multi-billion dollar impact. According to the
US Centers for Disease Control and Prevention, the overall,
annual, direct medical costs of HAI to hospitals in the USA
ranges from USS 35.7 to USS 45 billion (79), while the annual
economic impact in Europe is as high as €7 billion (20).

HAI clearly presents a significant (and largely avoidable)
economic impact at the patient and population level. This
includes substantial extra costs to health services due to
the increased length of hospital stay and the overall impact
on the facility, as well as unnecessary investigations and
treatment and additional time needed to perform patient
care (21). Private costs to patients and informal carers
relate to out-of-pocket expenditure and other quality of life
related consequences (death, pain, discomfort, psychological
trauma) and HAI is a well-known outcome measure in health-
related quality of life research (22). Societal costs incurred
include lost productivity due to morbidity and mortality.

It is important to note that current data on the global
burden of harm caused by HAI does not address infections
acquired by health care workers, data on outbreaks or data
on bloodborne pathogens transmitted through transfusion,
contaminated injections and other procedures. Combined
with the acknowledged reporting gaps in existing surveillance
systems, the burden of HAI is considered to be greatly
underestimated.

Despite limitations in available knowledge, HAl is undoubtedly
a common problem across developed and developing
countries. Multiple factors are involved and include very
limited WASH services in health care facilities in LMICs (23),
the health care system and its organization, health care
interventions, infrastructure and patient status. Significant
progress has been made to reduce or eliminate HAIl in many
parts of the world. However, no country has successfully
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eliminated the risk of acquisition completely. An additional
concern is that populations in all countries are under threat
from AMR as antimicrobials are the treatment of choice for
infections. While the international call to action against AMR
requires multifaceted intersectoral action, one element does
include the prevention and management of HAI and this
increasing global challenge has highlighted the importance
of fundamental IPC measures when providing health care
where acquired infections may not be treatable (24-26).

A recent WHO report produced in collaboration with Member
States and other partners outlines the magnitude of AMR and
the current state of surveillance globally (27). This survey found
that few countries reported having comprehensive national
AMR plans. In addition, national surveillance was hindered by
poor laboratory capacity, infrastructure and data management
challenges, widespread sales of antimicrobial medicines
without prescriptions, lack of public awareness across all
regions and an overall inadequate IPC approach (27).

High proportions of resistance to third-generation
cephalosporins are reported for Escherichia coliand Klebsiella
pheumoniae, thus increasing the demand for and use of
carbapenems, the last resort to treat severe community- and
hospital-acquired infections. For K. pneumoniae, proportions
of resistance to carbapenems as high as 54% are reported
in most countries. For E. coli, the high reported resistance
to fluoroquinolones means limitations for available
oral treatment, while high rates of methicillin-resistant
Staphylococcus aureus (MRSA) place pressure on the use
of second-line therapeutics to treat suspected or verified
severe S. aureus infections, such as common skin and wound
infections (27).

For these reasons, programmes to prevent the spread of
AMR are essential. Despite the fundamental need of WASH
for quality health service delivery, access to WASH in health
care facilities is alarmingly poor. A 2015 WHO/UNICEF global
report reveals that 38% of health care facilities have no water
source. Water coverage estimates reduce by half when
factors such as reliability and functionality are taken into
consideration. Furthermore, the provision of soap and water
or alcohol-based handrubs for hand hygiene was absent in
over one third of facilities and almost one fifth of facilities
did not have improved sanitation. Findings from the African
Region highlight significant challenges (23).

In conclusion, the impact of HAI is significant. It presents a
continued threat to the safe effective functioning of health
systems and adversely impacts on the quality of health service
delivery. It prolongs hospital stay, causes long-term disability,
increases the likelihood of resistance of microorganisms to
antimicrobials, incurs a massive additional financial burden
for health systems, results in high financial and quality of
life-related costs for patients and their families and leads to
excess deaths. Based on available reports and the academic
literature, it is clear that HAI is a global problem.
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7 An overview of available relevant guidelines

Very few publications provide sound
scientific data that can be used to
determine which components are
essential for IPC programmes in terms

of effectiveness in reducing the risk of
infection at the national or facility level.

In recent years, a range of regional best
practice or policy principles have been
developed that address what could be
considered as core components of IPC
programmes at the national and/or facility
level (2, 28-37). However, with the exception
of the original 2009 WHO report (7), there
remains a major gap in relation to the
availability of international best practice
principles for core components of national
and facility level IPC programmes.

This document builds on the WHO Core components for
infection prevention and control programmes issued in 2009,
a report of the second meeting of the informal Network on
Infection Prevention and Control in Health Care. This was
the first example of expert consensus on core components
of IPC programmes. Although this document has been
used in several countries so far, it did not contain specific
recommendations based on systematic reviews of the
evidence and it did not undergo formal WHO guideline
process development.

In addition to the 2009 WHO report, there are only a few non-

evidence-based WHO guidance documents that are directly

relevant to this work. These are:

« Infection control programmes to control antimicrobial
resistance. Geneva: WHO; 2001

« Prevention of hospital-acquired infections. A practical
guide, second edition. Geneva: WHO; 2002

A number of additional existing guidelines and relevant

protocols include:

« WHO Essential environmental health standards in health
care. Geneva: WHO; 2008 (32)

« WHO Global strategy for containment of antimicrobial
resistance. Geneva: WHO; 2008 (33)

« Global action plan on antimicrobial resistance. Geneva:
WHO; 2015 (34)

« International health regulations (2005), second edition.
Geneva: WHO; 2008 (74)

« Strengthening health systems to improve health outcomes:
WHO's framework for action. Geneva: WHO; 2007 (18)

« WHO Guidelines on hand hygiene in health care. Geneva:
WHO; 2009 (35)

« Guide for developing national patient safety policy and
strategic plan. Brazzaville: WHO Regional Office for Africa;
2014 (36)

« IHR core capacity monitoring framework: Checklist and
indicators for monitoring progress in the development of
IHR core capacities in States parties. Geneva; WHO; 2013

(16)
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8 Core components

Core component 1: Infection prevention and control programmes
m 7a. Health care facility level

RECOMMENDATION

The panel recommends that an IPC programme with a dedicated, trained team should be in place in each acute
health care facility for the purpose of preventing HAI and combating AMR through IPC good practices.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

» Evaluation of the evidence from two studies shows that IPC programmes including dedicated, trained professionals
are effective in reducing HAI in acute care facilities. However, due to the different methodologies and the different
outcomes measured, no meta-analysis was performed. Furthermore, the GDG noted that in one of the two studies,
the IPC programme was focused on one pathogen only and limited to one hospital and thus its relevance might be
questionable. Despite the limited published evidence and its very low quality, the GDG unanimously recommended that
an IPC programme should be in place in all acute health care facilities and that the strength of this recommendation
should be strong. This decision was based on the large effect of HAI reduction reported in the two studies and on the
panel’s conviction that the existence of an IPC programme is the necessary premise for any IPC action.

Remarks

= The content of section 1a is strongly linked to section 1b, thus providing a good practice statement and details about
the organization of a national IPC programme. The national and health care facility programmes should be closely
connected and work in synergy.

= The organization of IPC programmes must have clearly defined objectives based on local epidemiology and priorities
according to risk assessment and functions that align with and contribute towards the prevention of HAI and the
spread of AMR in health care.

= The GDG identified that IPC programmes should cover defined activities. As a minimum, these include:

» Surveillance of HAIs and AMR.

» IPC activities related to patients, visitors and health care workers’ safety and the prevention of AMR transmission.

» Development or adaptation of guidelines and standardization of effective preventive practices (standard operating
procedures) and their implementation.

» Outbreak prevention and response, including triage, screening, and risk assessment especially during community
outbreaks of communicable disease.

» Health care worker education and practical training.

» Maintaining effective aseptic techniques for health care practices.

» Assessment and feedback of compliance with IPC practices.

» Assurance of continuous procurement of adequate supplies relevant for IPC practices, including innovative
equipment when necessary, as well as functioning WASH services that include water and sanitation facilities and a
health care waste disposal infrastructure.

» Assurance that patient care activities are undertaken in a clean and hygienic environment and supported by
adequate infrastructures.

» The GDG considers that it is critical for a functioning IPC programme to have dedicated, trained professionals in every
acute care facility. A minimum ratio of one full-time or equivalent infection preventionist (nurse or physician)
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per 250 beds (37) should be available. However, there was a strong opinion that a higher ratio should be considered,
for example, one infection preventionist per 100 beds, due to increasing patient acuity and complexity, as well as the
multiple roles and responsibilities of the modern preventionist (38). For this reason, it is important that all infection
preventionists are subject to review and regular updates of infection control competencies (refer to Core component
#3: Infection prevention and control education and training).

= Although the scope of the evidence review and these recommendations addresses acute care facilities, the GDG
considered it equally critical that all types of health care facilities have IPC support. Depending on the size and type
of facility, such support might include an IPC committee comprising a trained and dedicated team to support several
facilities and a “roaming” infection preventionist with regularly scheduled visits to support

+ outpatient and other peripheral facilities. Clinics providing specialized treatment and care for patients with highly
transmissible communicable diseases (for example, tuberculosis) should have an IPC programme or an on-site
service to support the prevention of disease spread.

= Reporting lines for IPC teams should be clear both within facilities and externally.

» The GDG was of the opinion that health facility IPC programmes should be aligned to national programmes and
interlinked with public health initiatives and the IHR, in particular for the reporting of communicable diseases or other
unusual events of relevance for public health to the appropriate local, regional and national authorities, including
those related to AMR. Thus, efficient means of communication should be in place between facilities, authorities and
other public health services.

 Additional consideration should be given to data management systems as they are needed to support IPC activities.

Background

IPC programmes are one component of safe, high-quality
health service delivery. HAI are one of the most common
complications or adverse events affecting patients and health
care workers. They result in increased morbidity and mortality
and impact on the capacity of health systems to function
effectively. HAI also increase health care costs and can
result in the increased usage of antimicrobial agents, thereby
fuelling the problem of AMR. In 2011, WHO reported that 7%
of patients in developed and 10% in developing countries will
acquire at least one HAI at any given time. Limited data are
available from LMICs, but the prevalence of HAl is estimated
to be between 5.7% and 19.1%.

A WHO survey published in 2015 (39) explored existing
national policies and activities in the area of AMR in 133
Member States to determine the existence of effective
practices and structures and highlight gaps. This situational
analysis revealed major weaknessesin IPC capacity. Relatively
few countries had a national IPC programme (54/133; 41%) in
place and even fewer reported a programme in all tertiary

hospitals (39/1383; 29%). At least half of all Member States in
the European, South-East Asia and Western Pacific Regions
reported having such a programme. However, fewer stated
that this extended across all tertiary hospitals. In the African
Region, a national IPC programme was present in 11 (42%)
countries, with only four (15%) having such a programme in
all tertiary hospitals (39).

The inventory of IPC national strategy or action plan
documents conducted as part of the background for these
guidelines showed that across all regions the vast majority
of these documents (85%) address IPC programme structure
and goals. However, only 60% specify theimportance of having
qualified and dedicated staff to support the programme and
44% highlight the need for an adequate budget and WASH
infrastructure (web Appendix Il).

Considering the above-mentioned issues, the GDG explored
the evidence captured within a systematic review to identify
the requirements and effectiveness of IPC programmes to
improve IPC practices and reduce HAl and AMR.
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Summary of the evidence

The purpose of the evidence review (web Appendix I) was to
evaluate the effectiveness of IPC programmes established
at the acute health care facility level. The primary outcomes
were specific HAl rates and hand hygiene compliance. Only
two studies (one controlled before-after study (37) and one
interrupted time series) (40) were included, both from one
high-income country.

The report of Haley and colleagues describes a landmark
study in the field of IPC. Following implementation of an IPC
programme including one full-time infection control nurse per
250 beds, urinary tract infection, pneumonia (post-surgery)
and bacteraemia were reduced significantly among high
risk patients by 31%, 27% and 15%, respectively (37). Among
low risk patients, urinary tract infection and pneumonia
(medical patients) were reduced significantly by 44% and
13%, respectively (37). Protection against HAI waned as the
number of occupied beds per full-time equivalent infection
controlnurseincreased from 250 to 400 beds and then levelled
off (37). Furthermore, the study showed that significant
increases of secular trends for SSI, urinary tract infection,
pneumonia and bacteraemia (+13.8%, +18.5%, +9.3% and
+25.5%, respectively) were observed in facilities (33%) with no
established IPC programme compared to hospitals with IPC
programmes. Of note, significant decreases for SSI, urinary
tract infection and bacteraemia (-48%, -35.8, and -27.6%,
respectively) were observed in the latter group (37).

Mermel and colleagues reported the results of a hospital-
wide, multidisciplinary 6-pronged approach to combat
endemic Clostridium difficile infection. The most notable
interventions were the development of an IPC action plan,
improved monitoring and surveillance, improved sensitivity
of C. difficile toxin testing, enhanced cleaning and an
appropriate treatment plan (40). An overall decrease in C.
difficile incidence was observed from 12.2/1000 discharges
during the second quarter of 2006 to 3.6/1000 discharges
during the third quarter of 2012 (P<0.005) (40).

When applying the EPOC risk of bias assessment to both
studies, the GDG agreed that there is very low quality of
evidence showing that IPC programmes are effective in
preventing HAI as both studies demonstrated an overall
high risk of bias. In the study by Haley and colleagues
(37), the allocation sequence generation and concealment
was considered as a high risk, while the risk related to
blinding to the primary outcome remained unclear. In the
report of Mermel and colleagues (40), both the shape of
the intervention effect and data collection were high risk,
while the intervention independence, blinding to the primary
outcome and incomplete primary outcome data were

unclear. Both studies were performed in a single high-income
country (USA). It was noted also that the Haley study was
conducted more than 30 years ago. Therefore, it is potentially
not a reflection of the current complexity of health care, the
remit of IPC programmes and the evolution in the roles and
responsibilities of IPC personnel.

While acknowledging the limitations of the evidence
included in the systematic review, the GDG proposed that
strong consideration be given to the Delphi project (38) as
this publication is recognized internationally and takes into
consideration the evolution of the roles and responsibilities
of infection preventionists, as well as additional factors, such
as the increasing acuity of patients and activity of health care
settings. For these reasons, the GDG suggested a ratio of one
infection preventionist to 100 hospital beds, but no less than
the recommended one infection preventionist to 250 hospital
beds, according to the evidence.

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences with
regards to this intervention. The GDG is confident that patients
and the public are strongly supportive of IPC programmes,
including the presence of infection preventionists, as an
accepted strategy to reduce the risk of HAI. Furthermore,
health care providers and policy-makers across all settings
are likely to be in support of IPC programmes and staff to
reduce the harm caused by HAI and AMR and to achieve
safe, quality health service delivery in the context of universal
health coverage.

Resource implications

The GDG is confident that the recommendation can be
accomplished in all countries, but it did acknowledge that
there will be particular resource implications for LMICs,
most notably, limited access to qualified and trained IPC
professionals. At present, a defined career path for IPC does
not exist in some countries, thus restricting health care
workers professional development. Furthermore, human
resource capacity is often limited, especially with respect
to available doctors. Many countries have an experience
of implementing IPC programmes and data from high- and
middle-income countries indicate that it is feasible and
effective. However, in settings with limited resources, there
is a need for prioritization and use of the most effective
approaches.

Finally, the GDG agreed that not all countries will have
adequate budgets and expertise to fully support all aspects
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of an IPC programme when executed to its fullest extent.
Although the evidence is limited to high-resource settings, the
expert panel believes that the resources invested are worth
the net gain, irrespective of the context. Thus, the provision
of secured budget lines will be important to support the full
implementation of IPC activities.

Acceptability

The GDG is confident that key stakeholders are likely to find
this recommendation acceptable, while recognizing that it
requires widespread and executive support, as well as specific
actions for stakeholder engagement. The need for effective
advocacy to assist in the acceptance of the recommendation
moving forward was noted.

Conclusions

After careful evaluation of the available evidence, the panel
recommended that an IPC programme with a dedicated,
trained team should be in place in each acute health care
facility for the purpose of preventing HAl and AMR. The panel
also believes that all types of health care facility should have
some form of IPC support from a trained team, with scope
and time dedication depending on the type of facility.

Research gaps

The GDG indicated the need for additional well-designed
research studies, especially from LMICs, as the only available
evidence is from high-income countries, which is difficult to
apply more broadly. Furthermore, there is a strong request
for more investigations that examine the impact and ideal
composition of an IPC programme, including minimum
standards for IPC training, and studies on cost-effectiveness
to determine adequate budgeting for IPC activities. The GDG
also highlighted that more insight is needed on the impact
of an effective IPC programme in support of strategies to
improve hygiene and IPC in the community.

Additional implementation considerations

The GDG outlined a number of additional points to be

considered in the implementation of the recommendation.

» The GDG unanimously agreed that nursing staff must
be engaged to form a central part of the IPC programme
as the vast majority of health care in LMICs is nurse-
driven with less access to medical doctors than in high-
income countries. Nevertheless, if resources permit, the
GDG recommends that an IPC programme should have
both doctors and nurses with specialized IPC training. In
addition, cleaners and janitorial staff should be trained, as
appropriate, on specific aspects of IPC.

= The facility leadership should clearly support the IPC
programme by providing materials and organizational and
administrative support through the allocation of a protected

CORE COMPONENTS

and dedicated budget, according to the IPC activity plan.
This budget should also ensure support for the adequate
functioning of WASH services that are necessary to
undertake IPC. Importantly, the ultimate accountability for
IPC programmes lies with the facility leadership.

Within the facility, the IPC team should have established
links and communication mechanisms, in particular with
the following services: laboratory and biosafety; waste
management, sanitation, water supply, cleaning and
sterilization; occupational health; pharmacy; and patient
safety and quality of care.

The GDG emphasized the importance of the IPC
programme/team being linked with the occupational
health professionals (if available) within the facility, to
collaborate on all aspects of health care worker safety
relevant to infection prevention, such as post-exposure
prophylaxis, outbreak management, choosing optimal
personal protective equipment, etc.

The GDG identified that good quality microbiological
laboratory support is a very critical factor for an effective
IPC programme. The identification and characterization
of the aetiological agents responsible for infection is
especially useful for the early detection of outbreaks
where the identification of the pathogen concerned and/or
distinct patterns of AMR are crucial. It also provides data
on the local endemic epidemiology of HAI and local AMR
patterns, which can all provide relevant information for
policy and action plan development. Use of antimicrobial
consumption data can provide relevant information for
the development of antibiotic formulary guidelines and an
action plan to combat AMR.
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Core component 1: Infection prevention and control programmes

m 7b. National level

GOOD PRACTICE STATEMENT

Active, stand-alone, national IPC programmes with clearly defined objectives, functions and activities should
be established for the purpose of preventing HAI and combating AMR through IPC good practices. National IPC
programmes should be linked with other relevant national programmes and professional organizations.

Rationale for the good practice statement

Although several studies concerning the implementation of nationwide multimodal programmes with the aim to
reduce specific types of infections (for example, catheter-associated bloodstream infection) were retrieved, no study
was available to evaluate the effectiveness of establishing a more comprehensive national IPC programme and its
organization and therefore to formulate a recommendation. However, experts and country representatives brought
very clear examples where an active and sustained national IPC programme with effectively implemented plans has
led to the improvement of national HAI rates and/or the reduction of infections due to multidrug-resistant organisms.
Therefore, the GDG strongly affirmed that each country should have a stand-alone, active national IPC programme
to prevent HAI, to combat AMR through IPC good practices and ultimately achieve safe, high-quality health
service delivery.

Remarks

The GDG strongly concurred that the organization of national IPC programmes must be established with clear

objectives, functions, appointed infection preventionists and a defined scope of responsibilities. Minimum objectives

should include:

» goals to be achieved for endemic and epidemic infections

» development of recommendations for IPC processes and practices that are known to be effective in preventing
HAI and the spread of AMR.

The GDG proposed that the organization of the programme should include (but not be limited to) at least the

following components:

» Appointed technical team of trained infection preventionists including medical and nursing professionals.

» The technical teams should have formal IPC training and allocated time according to tasks.

» The team should have the authority to make decisions and to influence field implementation.

» Theteam should have a protected and dedicated budget according to planned IPC activity and support by national
authorities and leaders (for example, chief medical officer, minister of health).

The IHR (2005) and the WHO Global Action Plan on AMR (2015) support national level action on IPC as a central

part of health systems’ capacity building and preparednesss. This includes the development of national plans for

preventing HAI, the development or strengthening of national policies and standards of practice regarding IPC

activities in health care facilities, and the associated monitoring of the implementation of and adherence to these

national policies and standards. Therefore, the panel unanimously agreed that national IPC activities are essential to

support HAl and AMR prevention among patients, health care workers and visitors.

The IHR require Member States to notify WHO of events that may constitute a public health emergency of

international concern and outline the importance of IPC practices at the health care facility level for the purposes

of containment following such events (14). The current monitoring and assessment tool for IHR core capacity (16)

strongly features IPC, which is specifically mentioned as one of 20 indicators: “IPC is established and functioning at

national and hospital levels” (16). IHR monitoring and evaluation is currently under review and IPC is anticipated to

feature strongly in the new approach (expected to be published in 2016).

The linkages between the national IPC programme and other related programmes are key and should be established

and maintained including:

> WASH

» Environmental authorities

» Prevention and containment of AMR, including an antimicrobial stewardship programme

» Tuberculosis, human immunodeficiency virus and other priority public health programmes
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National referral laboratories

Laboratory biosafety

Occupational health

Quality of health service delivery

Patient safety

Waste management and other environmental issues

Patients’ associations/civil society bodies

Scientific professional organizations (that is, medical, nursing and allied health professionals)

Training establishments/academia

Relevant teams or programmes in other ministries

Relevant sub-national bodies, such as provincial or district health offices

Immunization programme

Maternal and child health
The GDG emphasized the regulatory aspect and importance of national IPC standards, including the development,
dissemination and implementation of technical evidence-based guidelines for the prevention of the relevant risks
informed by local risk assessment and/or infections adapted to local conditions. The GDG noted that the basic set
of IPC guidelines should include at least the following:

Standard precautions

hand hygiene

use of personal protective equipment

sterilization and medical devices decontamination

safe handling of linen and laundry

health care waste management

patient placement

espiratory hygiene and cough etiquette

environmental cleaning

principles of asepsis

prevention of injuries from sharp instruments and post-exposure prophylaxis

Transmission-based precautions

Aseptic technique and device management for clinical procedures, according to the scope of care. Since the

scope of practices may be very different in health care facilities according to the type of care offered, the

guidelines should prioritize the most frequent and/or risky practices (for example, use of indwelling catheters and

other devices, surgery, and other invasive procedures) and settings (for example, operating room, ICUs, neonatal

wards, central reprocessing, hemodialysis unit, etc.).
National IPC programmes must support the development and enhancement of advanced educational programmes
on this topic. Three categories of human resources were identified as targets for IPC training.
IPC specialists: members of the technical teams responsible for IPC programmes who should be trained to achieve
an expert level covering all areas of IPC.
All health care workers involved in service delivery and patient care: clinical staff (doctors, nurses, dentists, medical
assistants, etc.), laboratory and other health care workers (for example, cleaners) who require a basic understanding
of all relevant IPC measures embedded within clinical procedures, precautions for biohazard security and risks
associated with the health care environment.

Other personnel that support health service delivery: these include administrative, managerial and all other

support staff (for example, local authorities and hospital administrators/managers and executive leaders)

responsible and accountable for the safety and quality of health services who should understand the importance

of supporting IPC infrastructure and practices to reduce overall harm to patients and frontline health workers and

associated costs.
Early participation of stakeholders (health authorities, health care facilities, scientific societies, patient organizations,
WASH professional groups and ministries of health) in the production of national standards and guidelines may
contribute to achieving consensus and facilitating their implementation.
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The GDG outlined a number of additional points to be
considered in the implementation of the recommendation.

The GDG outlined a basic set of key activities that the
national IPC team should lead, which should include
aspects related to:
Surveillance of HAls, as well as AMR, and
dissemination of data
Ensuring implementation of at least:
standard precautions
transmission-based precautions
appropriate selection and use of IPC supplies (for
example, personal protective equipment, hand
hygiene products, antiseptics, etc.)
preventative techniques for clinical procedures (that
is, sterile procedures, surgery, catheter insertion)
sterilization and disinfection of clinical materials
waste management, adequate access to safe water,
sanitation and environmental cleaning
Development of national technical guidelines, standard
operating procedures and implementation strategies
Outbreak prevention and response, including ensuring
that a national plan is in place
Training of health care workers
Assessment and feedback of compliance with IPC
practices (including the dissemination and use of data)
Assurance of national procurement of adequate
supplies relevant for IPC practices
Coordination or collaboration with relevant ministries
Monitoring and evaluation of the national IPC
programme.
The GDG agreed that the programme might use local
experience and knowledge obtained from successful
interventions as a base for the development of strategies.
A system for the documentation and dissemination
of successful local or national initiatives should be
established to highlight examples of effective interventions
and their implementation. In particular, these need to have
a focus on their effectiveness in the context of existing
resources, while taking into account the local culture and
specific setting.
The GDG considered it beneficial that an official
multidisciplinary group, committee or an equivalent
structure be established to interact with the technical
team responsible for the IPC programme. The mandate
of this entity would be to integrate IPC in the national
health system and enhance cooperation, coordination
and information-sharing, particularly with national bodies
responsible for quality policy and strategy and universal
health coverage. Other tasks of the group could be to

perform a review of the programme content, promote
improved practices, ensure appropriate training, review
risks associated with new technologies and periodically
evaluate the programme.
The GDG highlighted that good quality microbiological
support to clinical laboratories provided by at least one
national reference laboratory is a critical factor for an
effective national IPC programme. The identification and
characterization of the aetiological agents responsible for
infection is especially useful for the early detection and the
microbiological confirmation of outbreaks, which may have
national or sub-national relevance, including identification
of the pathogen and/or a distinct pattern of AMR.
Microbiology support also provides national data on the
epidemiology of HAl and AMR patterns, which can provide
relevant information for policies and the development of
action plans. Strict adherence to laboratory standards and
biosafety measures are vital for effective microbiological
techniques and unbiased interpretations of results.
The GDG emphasized the regulatory aspect and
importance of national IPC standards, including the
development, dissemination and implementation of
technical evidence-based guidelines for the prevention of
the relevant risks informed by local risk assessment and/
or infections adapted to local conditions. The GDG noted
that the basic set of IPC guidelines should include at least
the following:
Standard precautions
hand hygiene
use of personal protective equipment
sterilization and medical devices decontamination
safe handling of linen and laundry
health care waste management
patient placement
respiratory hygiene and cough etiquette
environmental cleaning
principles of asepsis
prevention of injuries from sharp instruments and
post-exposure prophylaxis
Transmission-based precautions
Aseptic technique and device management for
clinical procedures, according to the scope of care.
Since the scope of practices may be very different
in health care facilities according to the type of care
offered, the guidelines should prioritize the most
frequent and/or risky practices (for example, use
of indwelling catheters and other devices, surgery,
and other invasive procedures) and settings (for
example, operating room, ICUs, neonatal wards, central
reprocessing, hemodialysis unit, etc.).
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Core component 2: National and facility level infection prevention and control guidelines

RECOMMENDATION

The panel recommends that evidence-based guidelines should be developed and implemented for the purpose of
reducing HAl and AMR. The education and training of relevant health care workers on the guideline recommendations
and the monitoring of adherence with guideline recommendations should be undertaken to achieve successful
implementation.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

« Evaluation of the evidence from six studies shows that guidelines on the most important IPC good practices and
procedures are effective to reduce HAl when implemented in combination with health care workers’ education and
training. Due to different methodologies and different outcome measures, no meta-analysis was performed. The
overall quality of the evidence was very low. However, the GDG unanimously decided to recommend the development
and implementation of IPC guidelines, supported by health care workers’ education and training and monitoring of
adherence to guidelines, and that the strength of this recommendation should be strong.

Remarks

» The GDG noted that appropriate IPC and other relevant expertise is necessary to write or adapt and adopt a guideline
both at the national and health care facility level. Guidelines should be evidence-based and reference international
or national standards. Adaptation to local conditions should be considered for the most effective uptake and
implementation.

« Developing relevant evidence-based national IPC guidelines and related implementation strategies is one of the key
functions of the national IPC programme (see Core component 1).

= The national IPC programme should ensure also that the necessary infrastructure and supplies to enable guideline
implementation are in place, complementing relevant guidelines on AMR and health care worker protection. The
national IPC programme should support and mandate health care workers’ education and training focused on the
guideline recommendations.

« The GDG placed an emphasis on the early engagement and participation of stakeholders in the development and
production of guidelines to achieve consensus and support the implementation phases.

= Monitoring adherence to guideline implementation is essential to evaluate its adoption and effectiveness to achieve
the desired outcomes and to assist with adjustments and improvements of the implementation strategies.

« Health care worker protection should also be the object of guidelines or protocols, ideally under the responsibility
of occupational health professionals in collaboration with the IPC team. With regards to infectious risks, health
care worker protection should include pre-employment screening to be repeated regularly during employment and
vaccinations.

= The GDG also noted that regular updates are required to ensure that the guidelines reflect current evidence.

Background

The field of IPC has accumulated considerable knowledge on  adaptation is a prerequisite for successful guideline adoption.

effective preventive interventions, many of which are simple
and cost effective. The availability of technical guidelines
consistent with the available evidence is essential to provide
a technical framework to support the performance of good
practices. However, the existence of guidelines alone is
not sufficient to ensure their adoption and implementation
science principles and findings clearly indicate that local

In a recent survey conducted by WHO as a background to
these guidelines (web Appendix IlI), it was identified that
on average, 74% of national IPC documents address the
development, dissemination and implementation of technical
guidelines and 43% emphasize the importance of local
adaptation. Over 80% of national documents address the
need for the training of all staff in IPC measures.
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Summary of the evidence

The purpose of the evidence review (web Appendix ) was
to evaluate the effectiveness of IPC programmes. One
componentidentified was the use of guidelines in combination
with the education and training of health care workers. The
primary outcome was the impact on HAIl and hand hygiene
compliance. A total of six studies comprising three non-
controlled before-after studies (47-43), one non-controlled
interrupted time series (44) and two qualitative studies (45,
46) were retrieved through the SIGHT review (2), which is
part of the evidence for these guidelines. Three reports were
from an upper-middle-income country (Argentina) and the
remaining ones were from the USA.

Larson and colleagues highlighted theimportance of guideline
implementation in the field in a survey involving 1158 health
care workers in 40 hospitals in the USA. They found that
although health care workers were aware of the update of
a national guideline on hand hygiene, the recommendations
had been implemented only in less than half of the hospitals
visited (47). A study by Rubinson and colleagues showed
a low adherence to maximal sterile barrier precautions
for the insertion of central venous catheters by internists.
Among those who were highly adherent, only a minority was
aware of the content of the US Centers for Disease Control
and Prevention guidelines (45). The conclusion was that
knowledge of guidelines alone is insufficient for behavioural
change. Moreover, attitudes towards guidelines were more
positive among nurses than doctors and in paediatric ICUs
than in adult ICUs (46).

The introduction of a new guideline as part of a multimodal
intervention strategy in settings without previous exposure to
standardized protocols helped to improve hand hygiene and
to reduce rates of catheter-associated urinary tract infection
(42-44) in the context of a national network in Argentina.

As the included studies were all from the SIGHT review (2)
and they do not meet the recommended study designs by the
EPOC group (9), the GDG considered that the overall quality of
the evidence was very low.

Non-EPOC studies

In the update of the SIGHT review performed for these
guidelines, one additional study was retrieved (web Appendix
1) that concurs with the evidence summarized above, but it
did not meet the EPOC study design criteria. In this study
by Kachare and colleagues (non-controlled before-after),
the implementation of hospital-wide catheter guidelines
and specific measures aimed at early catheter removal

demonstrated an 85% significant reduction in the number
of catheter-associated urinary tract infections and increased
hand hygiene compliance (58% vs. 92%, respectively;
P=0.05) (47).

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences
with regards to this intervention. The GDG is confident that
the typical values and preferences of health care providers,
policy- makers and patients would favour this intervention.
Health care providers, policy-makers and health care workers
are likely to place a high value on evidence-based guidelines.

Resource implications

The GDG is confident that the resources are worth the
expected net benefit from following this recommendation,
while recognizing that the implementation and local
adaptation of technical guidelines will require some level
of resources and materials. This will include the necessary
human resources for development and adaptation, as well
as materials and equipment for execution, although some
solutions may likely be low cost.

Feasibility

The GDG is confident that this recommendation can be
accomplishedin all countries. However, the panel did note that
feasibility would hinge on the presence of IPC programmes,
IPC expertise and availability of materials and equipment to
assist in appropriate local adaptation.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

After careful evaluation of the evidence, the GDG
recommended that evidence-based practice guidelines
should be developed and implemented for the purpose
of reducing HAls and AMR as part of a broad multimodal
improvement approach including health care workers'
education and training.

Research gaps

During the GDG discussions, particular gaps in the available
research were identified. The panel suggested the need for
additional evaluation of the effectiveness of local adaptation
and implementation of technical guidelines, especially those
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referencing international and national standards. A proposal
was made to conduct a situational analysis of guidelines
in countries and their mechanisms for implementation to
achieve the desired culture change.

Additional implementation considerations

The GDG outlined a number of additional points to be

considered in the implementation of the recommendation.

« The implementation of evidence-based practice guidelines
should be informed by principles of behaviour and culture
change.

« The GDG noted that the basic set of IPC guidelines should
include the following:

» Standard precautions (see Core component 1)

» Transmission-based precautions, including patient
identification, placement and the use of personal
protective equipment.

» Aseptic technique for invasive procedures (including
surgery) and device management for clinical
procedures, according to the scope and type of care
delivered at the facility level.

» Specific guidelines to prevent the most prevalent
HAls (for example, catheter-associated urinary tract
infection, SSI, central line-associated bloodstream
infection, ventilator-associated pneumonia) depending
on the context and complexity of care.

« However, guidelines should be prioritized locally based
on the most frequent practices and/or with practices
associated with an increase in the risk of HAl and adapted
to local circumstances (for example, use of indwelling
catheters and other devices, surgery, and other invasive
procedures).
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Core component 3: Infection prevention and control education and training

m 3a. Health care facility level

RECOMMANDATION

The panel recommends that IPC education should be in place for all health care workers by utilizing team- and
task-based strategies that are participatory and include bedside and simulation training to reduce the risk of HAI
and AMR.

(Strong recommendation, very low quality of evidence)

Rationale for recommendation

« Evaluation of the evidence from 15 studies shows that IPC education that involves frontline health care workers
in a practical, hands-on approach and incorporates individual experiences is associated with decreased HAI and
increased hand hygiene compliance. However, due to the varied methodologies and different outcomes measured,
no meta-analysis was performed. As a result, the GDG decided that IPC education and training should be in place for
all health care workers using a team- and task-oriented approach. The overall quality of the evidence was moderate,
but the GDG unanimously decided that the strength of this recommendation should be strong.

Remarks

= The GDG noted that IPC education and training should be a part of an overall health facility education strategy,
including new employee orientation and the provision of continuous educational opportunities for existing staff,
regardless of level and position (for example, senior administrative and housekeeping staff). Special circumstances
may arise that require ad hoc training, such as during outbreaks or other public health emergencies.

« Although there is relatively little evidence to support the embedding of IPC training horizontally across service areas
and procedures, the GDG supported the view that training is most effective and efficient if it is embedded within
clinical practice training, rather than delivered in a “stand-alone” isolated manner.

= Three categories of human resources were identified by the GDG as the target for IPC training requiring different
strategies and training contents:

» IPC specialists: doctors, nurses and other professionals who are members of the technical teams responsible
for the IPC programme. This group of professionals should be trained to achieve an expert level of knowledge
covering all areas relevant to IPC, including patient and health care worker safety and quality improvement. To
maintain high-level expertise, it is important that all IPC specialists undergo regular updates of their competencies.

» All health care workers involved in service delivery and patient care: clinical staff (doctors, nurses, dentists,
medical assistants, etc.), laboratory and other health care workers (for example, cleaners). In particular, these
professionals should understand IPC measures embedded within clinical procedures, the importance of
precautions for biohazard security and the risks associated with the environment.

» Other personnel that support health service delivery: these include cleaners responsible for the day-to-day cleaning
of the facility, auxiliary service staff and administrative and managerial staff (for example, local authorities and
hospital administrators/managers and executive leaders) responsible and accountable for the safety and quality
of health service delivery, including the overall implementation of policies and guidelines and the monitoring of
national and local policies. Senior managers should understand the importance of supporting IPC infrastructure
and practices to reduce harm to patient and health care workers and therefore the associated costs.

» The GDG emphasized that strong consideration should be given to incorporating in-service mentorship into health
facilities as it has been shown to be successful in achieving behaviour change in other fields. One example could be
the use of IPC link practitioners as unit-based resources or champions.

« The GDG strongly agreed that periodic evaluations of both the effectiveness of training programmes and
assessments of staff knowledge should be undertaken on a routine basis to ensure optimal education delivery,
uptake and practice. For further information, please see core component 6 on auditing and feedback.
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Background

IPC education spans all domains of health service delivery
and is relevant to all health care workers, ranging from
frontline workers to administrative management. Effective
IPC education and training is predicated on employing the
right educational method to achieve maximal learning and
behaviour change. Education and training must be pertinent
andrelevanttothetasksthateachworkerisrequiredtoperform.

Summary of the evidence

The purpose of the evidence review (web Appendix I) was
to evaluate the effectiveness of IPC programmes. One
component identified was health care worker training and
education on IPC good practices. The primary outcome was
the impact on HAIl and hand hygiene compliance.

A total of 15 studies comprising five interrupted case series
(48-52), five qualitative (46, 53-56), two controlled before-after
(57, 58), two non-controlled before-after (59, 60) and one
mixed methods (67) were included. Twelve studies were from
high-income countries (46, 48-51, 54-57, 59-61), two from
one upper-middle-income country (52, 58) and one from a
LMIC (53).

In six studies, a reduction of catheter-related bloodstream
infections were associated with bedside teaching as a
prominent part of multimodal interventions (60), including
simulation-based training (48, 49, 57) and hands-on or in-
person training workshops (50, 59). In a study by Viana
and colleagues, the introduction of an educational module
for the prevention of ventilator-associated pneumonia was
associated with an overall reduction in mean ventilator-
associated pneumoniarates (52). Conversely, the introduction
of a volunteer, self-directed, automated training system for
hand hygiene by Kwok and colleagues did not result in any
change in overall hand hygiene compliance (57).

Although formal training can be effective (52, 56), individual
experience is perceived to be more important for IPC (54).
As an example, strategies that use traditional approaches
based on logic and reasoning were perceived as less likely
to improve hand hygiene (55). In three studies, the use of
multidisciplinary focus groups to engage frontline health
care workers was crucial to identify common IPC strategies
and contributed to improved hand hygiene compliance and
reduced rates of HAI (53, 58, 61).

The overall quality of this evidence was considered as
moderate by the GDG given that the studies included
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in the SIGHT review (2) were graded as high quality.
However, most trials did not meet the recommended
EPOC study designs (9) and the studies identified by the
update of the review had a medium to high risk of bias.

Non-EPOC studies

In the SIGHT review update, an additional 21 studies
comprising 20 non-controlled before-after (62-87) and one
non-controlled cohort trial (82) were retrieved (web Appendix 1).
Although they did not meet the EPOC criteria (9), it was
considered that these studies could provide furtherinsightinto
effective IPC educational approaches. Hands-on or in-person
group training sessions as part of multimodal interventions
(68, 70), including e-learning modules (62, 69), task-oriented
training sessions (64) and lectures (63, 65-67), were
associated with increased hand hygiene compliance (87) and
decreased HAI (80). Simulation-based training (77, 76) was
associated with a decrease in catheter-related bloodstream
infection. Dedicated teams or IPC link nurses/practitioners
were also associated with decreased MRSA acquisition (75),
increased hand hygiene (75) and decreased catheter-related
bloodstream infection (82). In two studies, group sessions
with online modules and lectures were associated with an
overall reduction in ventilator-associated pneumonia (77,
78), while more targeted training courses for specialized care
showed a decrease in bloodstream infection (72, 73, 79).

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences with
regards to this intervention. The GDG is confident that health
care providers, policy-makers and patients in all settings are
likely to place value on the need for effective training and
education as part of a multimodal strategy to reduce HAl and
to combat AMR.

Resource implications
The GDG is confident that the resources are worth the
expected net benefit from following this recommendation.
However, it recognizes that certain educational and training
methods may pose an implementation challenge in some
low-resource settings.

Feasibility

The GDG is confident that this recommendation can be
accomplished in all countries and acknowledges that
continuous education may be difficult and challenging in
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some countries, particularly where there is a low availability
or lack of knowledgeable professionals able to teach IPC. In
addition, the recommendation is likely to require adaptation
or tailoring to the cultural setting.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

Following careful evaluation of the available evidence, the
GDG recommended that IPC training and education should
be in place for all health care workers using team- and task-
based strategies, including bedside and simulation training,
to reduce the risk of HAIs and combat AMR.

Research gaps

The GDG emphasized the need to ensure that lessons learned
from innovative new programmes are evaluated and utilized
for improving IPC education and training delivery. Moreover,
more research is required to evaluate the effectiveness of
e-learning, self-directed training modules and mentorship
as tools for IPC education and their associated impact on
HAI. Additional studies are required to better understand the
impact of patient and family education on HAI.

Additional implementation considerations

The GDG outlined a number of additional points to be

considered in the implementation of the recommendation.

» The GDG agreed that the IPC team should be responsible
for the design and development of IPC education and
training within the facility. Providing basic IPC training may
not necessarily be the task of only the IPC teams, but a part
of a larger training approach (for example, train the trainer)
to maximize available human resources.

» The GDG noted that educational approaches should be
informed by behavioural change theories and methods. The
GDG also emphasized that in addition to teaching the basic
concepts and theories of microbiology, infectious diseases
and IPC, consideration should be given to using a range of
educational modalities to maximize the impact of health
care worker training. The following training methods could
be included: problem-based learning; hands-on workshops;
focus groups; peer-to-peer training; classroom-based
simulation; and bedside training. Such training should be
complementary to WASH training and, if this does not
exist, key WASH aspects necessary for IPC implementation
should be incorporated.

« The GDG discussed the possibility of using a twinning
partnership model, such as that used by the African
Partnerships for Patient Safety (http:/www.who.int/
patientsafety/implementation/apps/en/), a WHO patient
safety programme, to support local IPC training. This
model facilitated the development of sustainable hospital-
to-hospital patient safety partnerships centred on IPC
and advocated patient safety as a precondition of health
care. A twinning partnership approach has the potential to
increase access to technical resources (for example, IPC
expertise) and to provide support for appropriate local IPC
training.

« The GDG recognized that although there was no evidence
on the benefits of patient education, patient empowerment
remains an important consideration. In particular,
whenever family members assume care activities, they
should receive targeted or tailored IPC training in order to
protect themselves and their loved ones and thus minimize
any possibility of cross-transmission.
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Core component 3: Infection prevention and control education and training

m 3b. National level

GOOD PRACTICE STATEMENT
The national IPC programme should support education and training of the health workforce as one of its
core functions.

Rationale for the good practice statement

 Several studies related to the implementation of nationwide multimodal programmes were retrieved (see Core
component 5). These included a strong health care worker education and training component with the aim to reduce
specific types of infections (for example, catheter-associated bloodstream infections). In addition, health care worker
training was found to be an essential component for effective guidelines implementation (see Core component 2).
However, there was no specific evidence on the effectiveness of national curricula or IPC education and training
per se. Nevertheless, the GDG deemed it important to develop a good practice statement to recommend that IPC
national programmes should support education and training of the health workforce as one of its core functions to
prevent HAls and AMR and to achieve safe, high-quality health service delivery.

Remarks

» The IPC national team plays a key role to support and make IPC training happen at the facility level as described in
section 3a.

« The ultimate aim of this activity is to have the presence of a skilled and knowledgeable health workforce. This should
include both IPC specialists and all professionals with a solid basic IPC knowledge among health care workers
involved in service delivery and patient care, as well as senior managers.

< The GDG highlighted that in order to support the development and maintenance of a skilled, knowledgeable health
workforce, national IPC curricula should be developed in collaboration with local academic institutions. Curricula
should be developed for both pre-graduate and postgraduate courses. The former are intended to provide students
in the health domain with a basic solid education on IPC principles and best practices, whereas the latter are intended
to train professionals to become IPC specialists by creating a career path and an IPC specialty. In the curricula
development process, it is advisable to refer to international curricula and networks for specialized IPC programmes
and to adapt these documents and approaches to national needs and local available resources.

» The GDG identified also that the national IPC programme should provide guidance and recommendations for in-
service training to be rolled out at the facility level according to detailed IPC core competencies for health care
workers and covering all professional categories listed in core component 3a.

« The GDG agreed that supporting and facilitating training at all levels should be considered as an important indicator
for assessing the relevance of IPC programmes.

= The GDG noted that in addition to general IPC educational activities, the need for specific training to support the
implementation of national HAI surveillance activities is critical to ensure their efficiency and reliability.

Additional implementation considerations

The GDG outlined a number of additional points to be appropriate steps should be undertaken for the approval,
considered in the implementation of the recommendation. adoption and roll-out of the curricula by all health faculties
 |deally, the national IPC team should develop also (for example, medicine, nursing, midwifery, dentistry,
some standardized training tools to support curricula laboratory, etc.).
implementation. These should be in line with national  « The GDG highlighted also the need to consider all available
technical guidelines and international IPC standards. and emerging technologies within the field of e-health to
« In addition to the curricula and tools’ development, support training and education, for example, social media.
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Core component 4: Health care-associated infection surveillance

m 4a. Health care facility level

RECOMMENDATION

The panel recommends that facility-based HAI surveillance should be performed to guide IPC interventions
and detect outbreaks, including AMR surveillance with timely feedback of results to health care workers and
stakeholders and through national networks.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

= Evaluation of the evidence from 13 studies shows that a hospital-based surveillance system is associated with
a decrease in HAI, including central line-associated bloodstream infections, ventilator-associated pneumonia, SS,
catheter-related urinary tract infections and catheter-related bloodstream infections, and that timely feedback of
results are influential in the implementation of effective IPC actions. Due to varied methodologies and different
outcomes measured, no meta-analysis was performed. As a result, the GDG decided that HAI surveillance with timely
feedback of results should be performed to guide IPC interventions. The overall quality of the evidence was very low
given the study designs and the high risk of bias across studies. However, given the importance of surveillance not
only for reducing HAI and the early detection of outbreaks, but also for awareness-raising about the importance of
HAI and AMR, the GDG unanimously decided that the strength of this recommendation should be strong.

Remarks

= The content of section 4a is strictly linked to section 4b by providing a good practice statement and details related
to HAI surveillance at the national level. The GDG noted that the studies included for the health care facility level
were also linked to a national network and are relevant also to support the good practice statement on national
HAI surveillance.

= Surveillance of HAl is critical to inform and guide IPC strategies.

« The GDG suggests that health care facility surveillance should be based on national recommendations and standard
definitions and customized to the facility according to available resources, with clear objectives and strategies.
Surveillance should provide information for:

» Describing the status of infections associated with health care (that is, incidence and/or prevalence, type, aetiology
and, ideally, data on severity and the attributable burden of disease).

» Identification of the most relevant AMR patterns.

» Identification of high-risk populations, procedures and exposures.

» Existence and functioning of a WASH infrastructure, such as water supply, toilets and health care waste
destruction.

» Early detection of clusters and outbreaks (that is, early warning system).

» Evaluation of the impact of interventions.

« The GDG noted that the responsibility for planning and conducting surveillance and analysing, interpreting and
disseminating the collected data remains usually with the IPC committee and the IPC team. Expertise in statistics
and epidemiology is essential in these activities. The staff conducting surveillance should receive education on basic
concepts in microbiology and communicable diseases.

« The GDG agreed that methods for detecting infections should be active. Passive surveillance should be discouraged
becauseit has low sensitivity. Therefore, prospective surveillance is recommended rather than retrospective. Different
surveillance strategies could include the use of prevalence or incidence studies (that is, site-oriented surveillance,
department-oriented surveillance or priority-oriented surveillance). Most facilities identify specific infections as a
priority for surveillance as the surveillance of all infections (‘total surveillance’) is not easily affordable and thus rarely
done. There should be a process for deciding surveillance priorities.

» The GDG remarked upon the critical role of quality microbiology and laboratory capacity to enable reliable HAI
surveillance. Importantly, such a capacity should be developed or available in all facilities in accordance with WHO
laboratory standards (83).
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« The GDG agreed that hospital-based infection surveillance systems should be linked to integrated public health
infection surveillance systems. Information regarding diseases of potential concern should be reported immediately
to the public health authorities. This is in agreement with the requirements of the IHR for 2005, which have been
in force since June 2007.The IHR require Member States to develop the capacity to detect and report organisms
(including those due to newly emerged resistance) that may constitute a public health emergency of international
concern with associated notification to WHO. Likewise, IPC practices in health care must be in place for the purposes
of containment following such events.

« The GDG emphasized that surveillance reports should be disseminated in a timely manner to those at the managerial
or administration level (decision-makers) and the unit/ward level (frontline health care workers). The importance of
sharing reports with all relevant players was noted in order to support both organizational and behavioural change
as part of overall quality improvement efforts to reduce the risk of HAI and combat AMR (see core component 6,
which provides further information related to the role of feedback in improvement). Dissemination of reports to
committees responsible for safety and quality should be considered also since data on HAI are a quality marker.

Background

IPC activities should respond to the actual needs of the health
care facility, based on the HAI situation and compliance with
IPC practices. Facility-based surveillance systems contribute
to the early detection of HAI, the identification of clusters and
outbreaks and enable the effectiveness of IPC interventions
to be assessed.

All surveillance systems should rely on good data quality,
which includes the appropriate application of case definitions
and good microbiological laboratory procedures. The latter
is necessary for the identification of aetiological agents and
AMR patterns as these have several implications for patients
and IPC programmes. In a recent WHO survey conducted
in 2015 on the global situational analysis of AMR, many
regions noted poor laboratory capacity, infrastructure and
data management as impediments to surveillance (39).
The WHO Global AMR Surveillance System fosters the
development of national AMR surveillance and suggests
that countries should rely on at least one externally quality-
assured reference laboratory to support AMR surveillance
in the country (83). In addition, laboratory capacity varied by
country and by region. The highest percentage of countries
in which organisms are tested for antibiotic sensitivity was
in the Region of the Americas. Although a national reference
laboratory was reported by one country in each region, many
did not participate in external quality assessments to ensure
data quality on AMR. With the exception of 2 regions where
most countries reported on AMR surveillance, national
reports on this topic were infrequent (39).

Moreover, in the inventory of IPC national strategy or action
plan documents conducted as the background for these
guidelines, it was noted that most documents (79%) contain
guidance relating to the establishment of priorities for
surveillance, despite some regional variation (web Appendix

I1). However, only 52% of documents address the need for
standardized definitions with clear gaps in recommending
surveillance in the context of outbreak response and
detection.

Taking into consideration the strong emphasis on
surveillance, together with laboratory support and feedback,
the GDG reviewed the available evidence to determine the
impact of surveillance on HAls.

Summary of the evidence

The purpose of the evidence review (web Appendix I) was
to evaluate the effectiveness of IPC programmes. One
component identified was HAI surveillance and feedback.
The primary outcome was HAl and hand hygiene compliance.
A total of 13 studies comprising 11 non-controlled before-
after (84-94), one interrupted time series (95) and one
qualitative study (96) were included, all from high-income
countries. Hospital-based infection surveillance systems
linked to national surveillance networks were associated
with decreased rates of overall HAI (84-89, 93, 94), central
line-associated bloodstream infection (87, 88), ventilator-
associated pneumonia (87, 94), urinary tract infection
(86) and SSI (84, 85, 87, 89, 90). Hospitals within the Dutch
national surveillance network showed reduced rates of HAI
during years 4 and 5 (90) after surveillance started, while the
35 ICUs of the French surveillance network demonstrated
a reduction in catheter-related bloodstream infection over
5years (97). Active surveillance with public feedback as part
of a MRSA bundle strategy was associated with a decrease
in MRSA infections in a hospital in Singapore (95). One
qualitative study explored the importance of surveillance
and feedback to stakeholders and found that they were
very influential in the implementation of an IPC programme
targeting ventilator-associated pneumonia (96).
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The quality of the evidence was graded as intermediate
according to ICROMS criteria for the studies retrieved
through the SIGHT review (2). However, given that these
studies do not meet the EPOC recommended study design
criteria (9), the GDG considered this evidence as very low
quality. One study was identified through the review update
and met the EPOC criteria, but it had a high risk of bias. All
studies were performed in high-income countries only and,
therefore, generalizability is uncertain or limited with regards
to applicability in LMICs.

Non-EPOC studies

An additional eight studies comprising four non-controlled
cohort trials (97-100) and three non-controlled before-after
(107-104) were retrieved from the updated SIGHT review (web
Appendix I). Although they did not meet the EPOC criteria (9),
their content provided further insight related to participation
in hospital-based surveillance. Hospital-based infection
surveillance was associated with decreased rates of central
line-associated bloodstream infection (707, 702), ventilator-
associated pneumonia (97, Error! Hyperlink reference not
valid.) and SSI (99, 103). In one study, the introduction of a
MRSA policy emphasizing MRSA surveillance in a neonate
ICU showed that surveillance may protect non-MRSA
neonates from becoming colonized (700). Introduction of an
electronic surveillance system of isolation practices resulted
in a small increase in isolation practices, but no changes in
infection rates (704).

Additional factors considered when formulating

the recommendation

Values and preferences

No study was found on patient values and preferences
with regards to this intervention. The GDG is confident that
the typical values and preferences of patients, health care
workers, health care providers and policy-makers would
favour hospital-based infection surveillance with timely
feedback and results to stakeholders and appropriate national
networks.

Resource implications

The GDGis confident thatthe resources are worth the expected
net benefit from following this recommendation. However,
the GDG recognizes that its implementation is resource-
intensive, particularly in LMICs. It was also noted that available
human resources, microbiological/laboratory  support,
information technology and data management systems will
have significant implications for the implementation of the
recommendation. Furthermore, laboratory quality standards
must be considered as these will affect the outcome of
surveillance data and interpretation. Despite these potential
resource implications, the GDG regards the function of

surveillance as important and going beyond the reduction of
HAI. In addition, clinical HAI surveillance can be a low-cost
alternative when microbiological support is not available or
severely limited. The 2009 WHO Core components document
(7) noted that surveillance activities are time-consuming and
need to be balanced with the time needed for IPC activities.

Feasibility

While feasibility is likely to vary substantially in different
settings, the GDG is confident that this recommendation
can be accomplished in all countries. However, local human
resource (including technical capacities) and laboratory
capacity, particularly in LMICs, will need to be evaluated and
addressed. Additional education will likely be required to help
standardize the audit and surveillance process across all
countries.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

The GDG felt very strongly that HAI surveillance is critical for
evaluating and guiding IPC interventions, as well as for the
detection and prevention of HAI and AMR, despite the lack
of available evidence. Based on careful evaluation of the
available evidence, the GDG decided to strongly recommend
that facility-based HAI surveillance should be performed to
guide IPC interventions and detect outbreaks, with timely
feedback of results to health care workers, stakeholders and
through national networks.

Research gaps

The GDG acknowledged the inconsistent application of HAI
standard definitions and believed that this issue requires
special attention. In addition, to help standardize HAI
definitions andtheir application, research should be conducted
to identify and test reliable alternative HAI definitions that may
be more appropriate for low-resource settings, for instance,
based on clinical data. More research should be conducted
to assess the reliability of surveillance based on currently
available patient records and data from hospital information
management systems. In addition, the GDG discussed the
overall lack of available evidence evaluating innovative and
novel surveillance technologies, as well as improving the
understanding of the role of surveillance and feedback in
affecting behavioural change.

Additional implementation considerations

The GDG outlined a number of additional points to be
considered in the implementation of the recommendation.

« |tisimportant to triangulate IPC data with WASH monitoring
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and services in health care facilities in effort to help identify
the source of the problem; infrastructure, behaviour or both.
= In general, the HAIs selected for surveillance purposes
include those that are the most preventable. In particular,
the following could be prioritized:

» Infections that may become epidemic in the health
care facility.

» Infections in vulnerable populations, such as
neonates, burn patients, patients in ICUs and
immunocompromised hosts.

» Infections that may cause severe outcomes, such as
high case fatality and patient morbidity and suffering.

» Infections caused by resistant microorganisms with an
emphasis on multidrug- resistant pathogens.

» Infections associated with selected invasive devices or
specific procedures, such as the use of intravascular
devices, indwelling urinary catheters and surgery,
among others.

» Infections that may affect health care workers in
clinical, laboratory and other settings (for example,
hepatitis B and C).

« Several approaches to HAI surveillance exist and the scope
can be facility-wide or unit-based. The most frequently
used study designs are incidence and prevalence surveys.
Either method has advantages and disadvantages. The
former involves continuous surveillance over time and can
be used to detect several infections or one specific type of
infection. It has a higher sensitivity than prevalence studies
and allows the timely detection of outbreaks, but it is much
more resource- and time-consuming and also completely
unfeasible in some settings. Prevalence surveys detect
infection proportions at a specific time point (either on
one day or a short period, usually of one week), but are not
sensitive for the detection of outbreaks. This approach has
lower sensitivity, but higher feasibility, as it is less time- and
resource-consuming. Regularly repeated (for example,
annually) prevalence surveys are the most frequently
used approach. It is very important to adjust surveillance
data according to the population case-mix and to collect
data to enable stratification according to risk scores or
indexes (for example, the Acute Physiology and Chronic
Health Evaluation Il score in critically ill patients or the US
national nosocomial infections surveillance score for risk
assessment in surgical patients). If adjusting for risk scores
or indexes is not feasible or too labour-intensive, focusing
surveillance on specific populations (for example, high
risk types of surgery) or infections may be an easier way
to consider confounders for the same purpose. A system
for surveillance data quality assessment is of the utmost
importance.

There are many important implications associated with
the interpretation of data from clinical microbiology

CORE COMPONENTS

laboratories, which can cause important biases. These
include:

» The quality of the microbiological laboratory
techniques must be assured in order to obtain valid
data for clinical decisions and epidemiological use.

» Clinical departments and services must follow
adequate procedures for the collection and transport
of samples to the microbiology laboratory.

» Information from clinical microbiology laboratories
requires analysis in order to differentiate HAI from
those acquired in the community and infection from
colonization, including avoiding the double-counting
of cases where more than one culture has been
processed.

» The analysis of routine data from such laboratories
is usually collected for individual patient care and
may generate information on the aetiology and/or
patterns of AMR of the most severe infections, but not
necessarily of all infections or the predominant ones.

Reliable microbiological information is especially useful for
the early detection of the pathogen concerned or a distinct
emerging pattern of AMR involved in some outbreaks and
the identification of the most frequent pathogens causing
endemic HAI, and for understanding microbial and AMR
spread. For IPC programmes, these data are essential to
identify and put in place the most appropriate procedures
to interrupt transmission, which may change in part,
depending on the pathogen.

Considering the lack of good quality microbiological data
in many settings around the world, the GDG discussed the
acceptability and reliability of surveillance based on patient
clinical information (or syndromic-based surveillance).
Clinical surveillance can be more easily accomplished
based on clinical signs (as determined by the health care
practitioner or provider) and symptoms (as reported
by the patient), but it has clear limitations and does not
comply with international standard definitions in most
cases. Experts agreed that an important area for research
is to identify and/or adapt HAI definitions based more
upon clinical data and to determine their predictive value,
in particular to make surveillance more feasible in low-
resource settings.

In settings that do not have access to quality laboratory
services, process measurement and tracking (for example,
hand hygiene compliance) may provide useful data for
quality improvement.

Innovative approaches involving patients and family carers
to help detect infection signs and encourage symptom
reporting should be explored or more developed. For
instance, SSI very often manifests after discharge and
patient reporting has the potential to add high value to
surveillance.
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Core component 4: Health care-associated infection surveillance

m 4b. National level

RECOMMENDATION

The panel recommends that national HAI surveillance programmes and networks that include mechanisms for
timely data feedback and with the potential to be used for benchmarking purposes should be established to reduce
HAI and AMR.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

= Evaluation of the evidence from one study shows that when HAI surveillance programmes introduce mechanisms
for timely feedback in the context of a sub-national network, there is a significant reduction in HAI rates. Although
they did not meet the EPOC criteria, the GDG also evaluated a number of additional articles that clearly showed
the benefits of national surveillance and feedback to reduce HAls. As a result, the GDG decided that national HAI
surveillance programmes, including mechanisms for timely feedback, should be established to reduce HAI and
AMR and be used for benchmarking purposes. Despite the limited evidence available, but given the importance of
surveillance per se to reduce HAls and also to guide effective IPC interventions, the GDG decided that this would
be a strong recommendation based upon a very low quality of evidence. However, the GDG recognized that its
implementation is resource-intensive in terms of both financial and human resources, particularly in LMICs.

Remarks

« Itis important to note that in the process of agreeing on the strength of the recommendation, three GDG members
were of the opinion that this recommendation should be ‘conditional’, while one abstained. The main concern
was related not to the benefit of the intervention, but to the feasibility of implementation in all countries given the
resources, the expertise and the laboratory support required.

» The GDG remarked that national HAI surveillance systems feed in to general public health capacity building and
the strengthening of essential public health functions. National surveillance programmes are also crucial for the
early detection of some outbreaks in which cases are described by the identification of the pathogen concerned
or a distinct AMR pattern. Furthermore, national microbiological data about HAI aetiology and resistance patterns
also provide information relevant for policies on the use of antimicrobials and other AMR-related strategies and
interventions.

= The GDG recognized that HAI surveillance data are needed to guide the development and implementation of effective
IPC interventions.

» The GDG agreed that establishing a national HAI surveillance programme requires full support and engagement
by governments and other respective authorities. Moreover, this will need to include the allocation of resources, in
particular, an appropriate budget, to ensure the effective coordination and sharing of available data on HAI at the
country level.

« The GDG expressed that national surveillance should have clear objectives, a standardized set of case definitions,
methods for detecting infections (numerators) and the exposed population (denominators) and a process for the
analysis of data and reports.

» The GDG remarked that international guidelines on HAI definitions are important, but it is the adaptation at country
level that is critical for implementation. Where possible, national guidelines should be developed and reference
international standards and include standardized definitions and techniques for conducting surveillance. If national
guidelines are not available, they should be developed. To complement these, a national training programme for
performing surveillance should be established to ensure the appropriate and consistent application of national
surveillance guidelines and corresponding implementation toolkits.

» The GDG noted that clear regular reporting lines of HAI surveillance data from the facility to the national level should
be established.

» The GDG discussed the benefit of national HAI surveillance as part of a network using national HAI data for
benchmarking and comparison.
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« The GDG agreed that hospital-based infection surveillance systems need to be linked to the national surveillance
system, which in turn feeds the public health infection surveillance system. In particular, the link to the national AMR
surveillance system should be in place as health care facilities are considered to be high-risk settings for the selection
and spread of AMR. Information regarding diseases of potential concern should be reported immediately to the
public health authorities. This is in agreement with the requirements of the 2005 IHR, which have been in force since
June 2007. The IHR require Member States to notify WHO of events that may constitute a public health emergency
of international concern. Authorities and other public health services need efficient means of communication with
national IPC programmes and other health care providers in order to disseminate knowledge, regulations, public
health strategies/programmes or other information. These links are particularly important:

» during community outbreaks that may have an impact on health care facilities because the latter may need to
care for unexpectedly large numbers of patients or because they may act as amplifiers of the outbreaks through
increased risk of infection for other patients and/or health care workers;

» for the reporting of unusual relevant events to, from and/or between facilities, such as outbreaks or the
emergence of a new pathogen or important AMR.

» The GDG highlighted the critical role of microbiology and laboratory capacity for national and hospital-based HAI and
AMR surveillance. Standardized definitions and laboratory methods should be adopted. There are many important issues
associated with the interpretation of data from clinical microbiology laboratories, which can cause important bias:

» The quality of the microbiological laboratory techniques must be assured in order to obtain valid data for clinical
decisions and epidemiological use.

» Adequate procedures for the collection and transport of samples to the microbiology laboratory are an essential
requisite to ensure quality and the national IPC programme should develop national standardized procedures to
be followed at facility level.

» The analysis of microbiological data should produce information on the aetiology and patterns of AMR of at least
the most frequent and severe infections.

« The GDG emphasized that good quality microbiological support provided by at least one national reference laboratory
is a critical factor for an effective national IPC surveillance programme.

» The GDG emphasized that national surveillance HAI data are essential to assist policy-makers to prioritize and develop
IPC evidence-based standards and influence decisions on appropriate antimicrobial resistance strategies and policies.

Background

IPC activities should respond to actual needs. In order to
fulfill the objectives of IPC programmes, national surveillance
systems for HAI, including AMR patterns, are an essential
component. These will also contribute to the assessment
of the impact of IPC interventions. National IPC surveillance
systems feed in to general public health capacity building and
the strengthening of essential public health functions.
National surveillance programmes are also crucial for the
early detection of some outbreaks and new patterns of
AMR. The 2009 WHO Core components document further
describes a strong rationale for national surveillance systems
supported by the requisite microbiology laboratory capacity
and linked to national and regional public health programmes.

In a recent WHO survey (2015) on the global situational
analysis of AMR, many regions have noted poor laboratory
capacity, infrastructure and data management as
impediments to surveillance (39). In addition, laboratory

capacity varied by country and by region. However, at least
one national reference laboratory in each of the six regions
was capable of testing for antibiotic sensitivity. The highest
percentage of countries where organisms are tested for
antibiotic sensitivity was found in the Region of the Americas
(39). Although a national reference laboratory was reported
by one country in each region, many did not participate in
external quality assessments to ensure data quality on AMR.
With the exception of two regions in which most countries
reported on AMR surveillance, national reports on this topic
were infrequent (39).

In this same report, AMR among rapidly growing bacteria
and Mycobacterium tuberculosis was monitored in all regions
with over 60% of respondents in each region reporting this
type of surveillance. Despite regional networks supporting
surveillance in many countries, none includes all the countries
in its respective region (39).

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

49



CORE COMPONENTS

50

Moreover, inthe inventory of IPC national strategies and action
plans conducted as the background for these guidelines, it
was noted that most documents (79%) contain guidance
related to the establishment of priorities for surveillance,
despite some regional variations (web Appendix Il1). However,
only 52% of documents address the need for standardized
definitions with clear gaps in recommending surveillance in
the context of outbreak response and detection.

Given the strong emphasis on surveillance, together with
laboratory support and feedback, the GDG reviewed the
available evidence to determine the impact of national
surveillance on HAls.

Summary of the evidence

The purpose of the evidence review (web Appendix Il) was
to evaluate the effectiveness of IPC programmes. One
component identified was the establishment of national
surveillance programmes with mechanisms for the timely
feedback and benchmarking of national surveillance data
with HAI as the primary outcome. One RCT (706) conducted
in ICUs in a high-income country was identified.

McKinleyandcolleaguescomparedtheeffectof organizational
level feedback on infection rates by providing risk-adjusted
infection rates with and without national comparative data.
Reporting local risk-adjusted infection rates to hospitals
together with national comparative rates was associated with
a significantly (P<0.001) lower device-associated infection
rate (2.2 per 1000 patient days for catheter-associated
urinary tract infection, 5.5 per 1000 patient days for central
line-associated bloodstream infection and 13.4 per 1000
patient days for ventilator-associated pneumonia) compared
to the control group (9.0 per 1000 patient days for catheter-
associated urinary tract infection, 14.0 per 1000 patient days
for central line-associated bloodstream infection and 25.0
per 1000 patient days for ventilator-associated pneumonia)
(106).

This study was evaluated with a high risk of bias and the GDG
considered the evidence from this study as very low quality.

Non-EPOC studies

An additional 18 studies not meeting the EPOC criteria (9)
were identified [11 non-controlled cohort trials (703, 707-116)
and seven non-controlled before-after (85-88, 90, 117, 118)]
(web Appendix I1). Their findings indicated that when national
surveillance programmes with mechanisms for timely
feedback are introduced, there is a significant reduction in HAI
rates, usually seen by surveillance programmes with a longer
duration. In particular, this effect was observed in studies
conducted in the following countries: (1) in Germany with SSI

(85, 87, 88), MRSA (111), ventilator-associated pneumonia
(88), central line-associated bloodstream infections (88,
176) and catheter-associated urinary tract infection (86); (2)
in France with SSI and multidrug-resistant organisms (707,
109, 110, 117); (3) in ltaly with SSI (773); (4) in Finland with
C. difficile (172); (5) in Switzerland with SSI (115); and (6)
in the USA with overall HAI (114). Similarly, the relative risk
for patients developing postoperative SSI reduced with the
increased duration of a SSI surveillance programme in years
4 and 5 compared to the initial launch (90), while a mandatory
SSI inpatient surveillance programme observed a reduction
in inpatient SSI rates over an 8-year period (778). Likewise,
when modelled for risk, a significant reduction in SSI is
observed over a longer period (703).

In one additional study, using national and international
datasets as comparators for benchmarking allowed national
IPC programmes to identify future IPC interventions (708).

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences with
regards to this intervention. The GDG is confident that the
typical values and preferences of patients regarding this
recommendation would favour national HAI surveillance
with mechanisms for timely feedback to stakeholders and
appropriate national networks. Furthermore, health care
providers and policy-makers are likely to place a high value
on national HAI surveillance programmes within the current
context of AMR, the IHR and the international communities
renewed action on essential public health functions required
to protect and promote population health.

Resource use

The GDG is confident that the resources required are worth
the expected net benefit from following this recommendation.
However, it recognized that this recommendation is resource-
intensive, particularly in LMICs, and could greatly impact on
the ability to ensure quality data as poor data can have the
inverse effect. This recommendation will greatly depend
on available human resources with the requisite skills and
knowledge, microbiological/laboratory support, information
technology and data management systems. Surveillance
activities are time-consuming and need to be balanced with
the time needed for IPC activities. In addition, education will
likely be required to help standardize surveillance processes
country-wide. Despite these potential challenges regarding
resource implications, the GDG considers that the function
of surveillance is important and it can be used to direct HAI
interventions and IPC strategies.
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Feasibility

Despite the fact that the available evidence is from one
high-income country, the GDG is confident that this
recommendation can be accomplished in all countries as the
experience from high-income countries offers principles that
are applicable also to LMICs.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

Despite the lack of good quality evidence, the GDG felt
strongly that national HAI surveillance is critical, in particular
when taking into account the current global and national
actions to address AMR and the prevention of outbreaks of
highly transmissible microorganisms in the context of IHR
enforcement. In addition, national surveillance programmes
play a role in evaluating and targeting IPC interventions. For
these reasons, the GDG agreed to recommend that national
surveillance programmes including mechanisms for timely
feedback should be established to reduce HAIsS. Moreover,
the GDG suggested that national surveillance data should be
used for benchmarking purposes, where possible.

Research gaps

The GDG discussed the overall lack of high-quality evidence
and highlighted that additional research evaluating national
HAI surveillance and its impact on HAI reduction is required.
In particular, data from LMICs are lacking and research on
this topic should be encouraged, including investigations
about feasibility, resources needed and cost-effectiveness.
The sensitivity and specificity of case definitions for each
HAI needs to be addressed, in particular where microbiology
laboratory access is limited or non-existent. Urgent research
is needed on adapted definitions for use in settings with
limited or no access to good quality microbiology support,
including the optimal duration of surveillance follow-up. The
reliability and usefulness of automatic surveillance is another
crucial topic that deserves further investigation. Furthermore,
research should include the role of HAI surveillance as part of
a network effort and investigate the most optimal feedback
mechanisms for a functioning national programme.

Additional implementation considerations

The GDG outlined a number of additional points to be

considered in the implementation of the recommendation.

« Surveillance data should be regularly reviewed and include
a method for evaluating the quality of the data. At the very
least, surveillance should provide information for:

» Describing the status of infections associated with
health care (that is, incidence and/or prevalence, type,
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aetiology, severity, attributable burden of disease).

» Identification of high-risk populations, procedures and
exposures.

» Detection of outbreaks.

» Assessment of the impact of interventions.

- Different surveillance strategies could include the use of
prevalence or incidence studies (for example, site-oriented
surveillance, department-oriented surveillance or priority-
oriented surveillance) and sentinel surveillance. Most
systems select some relevant infections for surveillance
and currently the surveillance of all infections (‘total
surveillance”) is rarely done. There should be a process
for deciding surveillance priorities. In general, the HAls
selected for surveillance purposes include those that are
preventable, especially:

» Infections that may become epidemic in health care
facilities.

» Infections in vulnerable populations, such as
neonates, burn patients, patients in ICUs and
immunocompromised hosts.

» Infections that may cause severe outcomes, such as
high case fatality, and infections caused by multidrug-
resistant pathogens.

» Infections associated with selected invasive devices or
specific procedures, such as the use of intravascular
devices, indwelling urinary catheters and surgery,
among others.

» Infections that may affect health care workers in
clinical, laboratory and other settings.

« |tisimportanttotriangulate IPC data with WASH monitoring
and services in an effort to help identify the source of the
problem (that is, infrastructure, behaviour or both).

« The GDG recognised that public reporting is used in some
settings and it is believed to help in transparency and data
sharing. Experience from the USA using public reporting
of HAI surveillance demonstrates a significant reduction
in central line-associated bloodstream infections rates
13-18 months after the introduction of federal policy within
states (705). However, the applicability outside of USA
is unknown. In addition, the role of legislation for public
reporting will need to be taken into account. The manner in
which this is undertaken should be aligned with the health
system and the maturity of the surveillance systems.
Standardization and quality control, including the validity
of the data being reported, are a matter of concern and
external auditing should be implemented to ensure these.
Public reporting can be a positive means to transparently
inform patients and the community about important
indicators of quality of care and to motivate them to
participate in quality improvement initiatives. However,
inappropriate or wrong interpretation or exploitation of the
data can be serious risks.
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» The GDG emphasized the importance of disseminating
surveillance reports not only at the national level, but also
regionally and locally. All relevant stakeholders should
receive these reports in order to help guide, inform and
evaluate IPC interventions for behaviour change, with the
ultimate aim to reduce the risk of HAl and combat AMR.
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Core component 5: Multimodal strategies for implementing infection prevention and control activities

m 5a. Health care facility level

RECOMMENDATION

The panel recommends that IPC activities using multimodal strategies should be implemented to improve practices
and reduce HAI and AMR.

(Strong recommendation, low quality of evidence)

Rationale for the recommendation

= Evaluation of the evidence from 44 studies shows that implementing IPC activities at facility level using multimodal
strategies is effective to improve IPC practices and reduce HAI, particularly hand hygiene compliance, central line-
associated bloodstream infections, ventilator-associated pneumonia and infections caused by MRSA and C. difficile.
Multimodal strategies applied in the reviewed studies included the following components: system change; education;
awareness raising; bundle-based strategies; promotion of a patient safety culture, including leadership engagement
and positive reinforcement strategies; and increased accountability via monitoring and timely feedback. Due to
varied methodologies and different outcomes measured, no meta-analysis was performed. As a result, the GDG
decided that the implementation of IPC activities should be done using multimodal strategies in an effort to improve
care practices, reduce HAI and combat AMR. The overall quality of the evidence was low given the medium to high
risk of bias across studies and the varied study designs. However, the GDG unanimously decided that the strength
of this recommendation should be strong.

Remarks

» The GDG deemed it important to provide standardized definitions for ‘multimodal’ and ‘bundle’ as both terms are
widely used in the literature. Understanding the differences is critical for the successful implementation of the
recommendation.

» Multimodal strategy: A multimodal strategy consists of several of elements or components (3 or more; usually 5)
implemented in an integrated way with the aim of improving an outcome and changing behaviour. It includes tools,
such as bundles and checklists, developed by multidisciplinary teams that take into account local conditions. The
5 most common components include: (i) system change (that is, availability of the appropriate infrastructure
and supplies to enable IPC good practices); (i) education and training of health care workers and key players (for
example, managers); (iii) monitoring infrastructures, practices, processes, outcomes and providing data feedback;
(iv) reminders in the workplace/communications; and (v) culture change with the establishment or strengthening
of a safety climate (35).

> Bundles: A bundle is an implementation tool aiming to improve the care process and patient outcomes in a
structured manner. It comprises a small, straightforward set of evidence-based practices (generally 3 to 5) that
have been proven to improve patient outcomes when performed collectively and reliably (779).

« The GDG believed that successful multimodal interventions should be associated with an overall organizational
culture change as effective IPC can be a reflector of quality care, a positive organizational culture and an enhanced
patient safety climate.

» It was noted by the GDG that successful multimodal strategies include the involvement of champions or role
models in several cases, that is, individuals who actively promote the components and their associated evidence-
based practices within an institution. These champions have four main functions: (1) protecting those involved in
implementation from organizational rules and systems that may act as barriers; (2) building organizational support
for new practices; (3) facilitating the use of organizational resources for implementation; and (4) facilitating the
growth of organizational coalitions in support of implementation (720).

« The GDG also noted that although the reviewed evidence was not sufficiently high quality, patient involvement could
be considered as a part of establishing or strengthening the safety climate in the context of multimodal strategies.
However, this approach requires local adaptation and careful consideration of the cultural specificities, social
dynamics, level of education and literacy. It was emphasized that it is essential that this component involve also
care attendants and family members as they often contribute to care delivery in some settings.

« The GDG emphasized that the implementation of multimodal strategies within health care institutions needs to be
linked with national quality aims and initiatives, including health care quality improvement initiatives or health facility
accreditation bodies (see core component 1).
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Background

Over the last decade, IPC research and field implementation
clearly demonstrated that behavioural change and reduction
of HAI are best achieved by applying several interventions/
approaches integrated within multimodal strategies. At
its core, a multimodal implementation approach/strategy
supports the translation of guideline recommendations into
practice within health care with a view to changing health
care worker behaviour. It is widely accepted that focusing
on only one approach to ensure infection prevention will not
achieve or sustain behaviour change. For example, in the
past, the process of surveillance alone was considered the
approach to employ.

In 2006, WHO developed a multimodal improvement strategy
to provide users of the WHO Guidelines on hand hygiene in
health care (35) with a ready-to-go approach to translate
recommendations into practice at the facility level. This
strategy was based on the best available scientific evidence
and underpinned by both the long-standing expertise
of the University of Geneva Hospitals (Switzerland) to
promote multimodal hand hygiene promotion campaigns
(127) and learning from the England and Wales National
Patient Safety Agency cleanyourhands campaign. WHO's
implementation strategy was specifically informed by the
literature on implementation science, behavioural change,
spread methodology, diffusion of innovation and impact
evaluation. The strategy was designed to be adaptable,
based on local assessments and available resources, but
without jeopardizing its initial structure that intended it to
be used with tailored approaches in both facilities starting
a hand hygiene campaign for the first time and those with
existing action on hand hygiene. The five components are:
system change (focused on hand hygiene facilities at the
point of patient care); training and education of health care
professionals; monitoring of practices and performance
feedback; reminders in the workplace; and the creation and
maintenance of a safety culture with the participation of both
individual health care workers, senior hospital managers
and others, including patients, as appropriate. WHO's Guide
to implementation (122) details the actions and resources
necessary to ensure that each component of the multimodal
strategy can become assimilated into existing infection
control and quality/safety programmes. It also describes a
clear need for action planning in sequential steps in order to
ensure success, highlighting that the implementation of such
a strategy requires commitment over a period of five 5 years
(minimum).

Multimodal strategies, particularly those recommended by
WHO, have been subsequently tested in a range of settings
around the world. Evaluation of these strategies has

demonstrated that specific aspects contributed directly to
local success. Moreover, a recent review and meta-analysis
related to the multimodal hand hygiene improvement strategy
showed that indeed it is the most effective approach to
achieve an increase in compliance and a clinically important
reduction of HAI (723).

While the bundle approach has also become both common
and successful in recent years, it is important to note the
differences in the definitions given here and that multimodal
strategies often comprise evidence-based bundles.

Summary of the evidence

The purpose of the evidence review (web Appendix )
was to evaluate the effectiveness of IPC programmes.
One component identified was the implementation of IPC
activities using multimodal strategies. The primary outcome
was the impact on HAl and hand hygiene compliance.

A total of 44 studies comprising 13 non-controlled before-
after (44, 60, 121, 124-133), eight non-controlled cohort trials
(134-141), 10 interrupted time series (40, 48, 50, 52, 95, 142-
146), four qualitative (54, 120, 147, 148), three RCTs (149-151),
two controlled before-after (58, 152), two mixed methods (67,
153), one non-controlled interrupted time series (754) and
one stepped wedge (755) were included. Forty studies were
from high-income countries (40, 48, 50, 54, 60, 61, 95, 120,
121, 124-130, 132-155), two from one upper-middle-income
country (52, 58) and one from a LMIC (737) .

In 27 studies, multimodal strategies showed an improvement
in hand hygiene compliance among health care workers (44,
50, 54, 58,61, 121, 125-128, 130-133, 135, 137, 138, 140, 142-
144, 146, 149-153, 155). Leveraging leadership commitment
and the use of opinion leaders and champions were critical
components in some multimodal strategies (725, 128, 143,
147, 150, 152, 155). Four studies used positive reinforcement
to health care workers when correctly performing hand
hygiene as one element of their strategies (742, 151) by
applying principles of product marketing to encourage staff
to choose their own intervention (730) and offering financial
incentives to hospital units or wards for high-level hand
hygiene performance (746). Accessibility to handrub, role
models, a personal sense of responsibility and emotional
involvement were some factors identified as barriers affecting
hand hygiene compliance (54).

Nine studies investigated the role and effectiveness of
multimodal strategies in reducing catheter-related and
central line-associated bloodstream infection. Eight were
quantitative studies conducted in intensive care (48, 60, 129,
134, 139, 141, 145, 154) and one was a qualitative study
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reporting factors influencing behavioural change in the
context of peripheral venous line use (747). All intervention
studies used a multimodal approach, including the use of
bundles or comprehensive procedures, defined and promoted
at various levels. These were senior manager commitment
and support, training, identification of champions or leads
and the provision of additional materials and equipment.
Three studies focused primarily on catheter insertion (729,
139, 154), 3 addressed catheter insertion and maintenance
(134, 145), and one focused on catheter care (60). All 8
quantitative studies showed a reduction in central line-
associated bloodstream infection rates (48, 60, 129, 134, 139,
141,145, 154). Four studies also provided data about process
indicators (60, 128, 141, 154).

Three studies addressed ventilator-associated pneumonia.
They showed that multimodal prevention strategies are
successful in reducing ventilator-associated pneumonia
rates (52, 128, 156), in particular when the programme
is developed by a multidisciplinary task force, processes
are closely monitored (724), all relevant stakeholders are
engaged using a well-structured business plan (728) and with
the inclusion of a strong educational component for frontline
health care workers (52) .

In three studies, multimodal strategies were associated with
overall reductions in MRSA (95, 136) and C. difficile (40)
infections. MRSA infection rates were reduced by the use
of bundle-based strategies (95, 136). Among the latter, one
used the principles of positive deviance to achieve culture
change, making infection control the responsibility of every
stakeholder in addition to introducing MRSA managers at
every hospital, MRSA screening, contact precautions and
promotion of hand hygiene among health care workers (736).
Almost all included studies (42) were performed in high-
income/upper-middle-income countries only.

The GDG considered the overall quality of the evidence as
low given the medium to high risk of bias across studies and
the varied study designs outside the recommended EPOC
study designs (9).

Non-EPOC studies

An additional 91 studies comprising 69 non-controlled before-
after (47, 75, 157-223), 21 non-controlled cohort trials (224-
244) and one case-control study (245)] were retrieved (web
Appendix I). Although they did not meet the EPOC criteria (9),
they provide further support for implementing IPC activities
using multimodal strategies as described above.

In 27 studies, multimodal strategies were shown to help
improve hand hygiene compliance (47, 75, 158, 161-163, 165,
167, 177, 178, 180, 183, 185, 187, 191, 195, 196, 198, 199,
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206, 207, 209, 211, 213, 220, 232, 245). Multimodal strategies
catalysing education, system change, surveillance and
feedback were associated with reductions in catheter-related
bloodstream infection (759, 170, 216, 239), MRSA (111, 180,
202, 212), catheter-associated urinary tract infection (778,
183, 199, 203, 223), ventilator-associated pneumonia (788,
218, 231, 235) and central line-associated bloodstream
infection (790, 217, 219) rates. In one study, a practice
development framework (multidisciplinary team, clinical
assessments, practice checklists, guideline development
and education) was associated with a decrease in catheter-
related bloodstream infection (222).

Bundles used as stand-alone interventions or as part of
multimodal strategies were associated with decreased rates
of central line-associated bloodstream infection (764, 769,
172,176,181, 182, 189, 201, 204, 226, 228, 229, 233, 234, 241,
242), VAP (157, 160, 164, 171, 194, 197, 200, 214, 237, 238,
240), SSI (179, 224, 243), catheter-associated urinary tract
infection (766, 174), catheter-related bloodstream infection
(208) and MRSA (768).

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences
with regards to this intervention. The GDG is confident that
health care providers, health care workers, policy-makers
and patients in all settings are likely to place a high value
on multimodal strategies that have the potential to reduce
HAI and AMR and, importantly, improve patient outcome and
protect the health workforce.

Resource implications

The GDG is confident that the resources required are
worth the expected net benefit from following this
recommendation. However, the GDG recognizes that some
resource implications depend on the multimodal strategy
and the target population involved. Resources may be needed
from multiple sources to implement a multimodal strategy,
requiring coordination and teamwork across the organization
or health facilities. Moreover, technical expertise is required
for overall coordination and programme development, which
may pose some difficulties in LMICs.

Feasibility

The GDG is confident that this recommendation with
the potential for adaptation to the local context can be
accomplished in all countries, while acknowledging that
the presence of an IPC programme should be taken into
consideration prior to implementing multimodal strategies,
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including the current context of the organizational culture of the
health facility, and, in some instances, the community as well.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

Following careful evaluation of the available evidence,
the GDG recommends implementing IPC activities using
multimodal strategies to improve practices and reduce HAIs
and combat AMR.

Research gaps

The GDG discussed the need for further research to determine
which elements of multimodal strategies are most effective
and what other elements should be considered in addition
to the recognized 5 components. Furthermore, the panel
expressed that better quality studies will be needed when
investigating components of multimodal strategies and
their impact on HAls. Stepped-wedge cluster randomized
studies could represent the most appropriate methodological
approach to answer this question. It would also be interesting
to better understand the type of (multi-)professional
expertise necessary for implementing successful multimodal
strategies and to identify the key staff members driving these
interventions, depending on the setting. Qualitative research
to understand the factors facilitating success and the barriers
and challenges to implementation is also considered to be of
the utmost importance, given the complex implementation of
these interventions.

Additional implementation considerations

The GDG outlined the following additional point to be

considered in the implementation of the recommendation.

» The GDG noted that although the reviewed evidence was
not sufficiently high quality, patient involvement could be
considered as a part of establishing or strengthening the
safety climate in the context of multimodal strategies.
However, this approach requires local adaptation and
careful consideration of the cultural specificities, social
dynamics, level of education and literacy. It was emphasized
that it is essential that this component involve also care
attendants and family members as they often contribute
to care delivery in some settings.
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Core component 5: Multimodal strategies for implementing infection prevention and control activities

m 5b. National level

RECOMMENDATION

The panel recommends that national IPC programmes should coordinate and facilitate the implementation of IPC
activities through multimodal strategies on a nationwide or sub-national level.

(Strong recommendation, low quality of evidence)

Rationale for the recommendation

 Evaluation of the evidence from 14 studies shows that the national roll-out of multimodal strategies is associated
with reductions in central line-associated bloodstream infections, MRSA infections and increased hand hygiene
compliance. By contrast, no significant difference in SSI rates was observed. Due to varied methodologies and
different outcomes measured, no meta-analysis was performed. As a result, the GDG decided to recommend that
IPC activities should be implemented under the coordination and facilitation by the national IPC programme using
multimodal strategies in an effort to improve care practices and reduce HAI and combat AMR. The overall quality of
the evidence was low given the medium to high risk of bias across studies. However, the GDG unanimously decided
that the strength of this recommendation should be strong given the relatively good number of national studies
identified and the conviction that multimodal strategies are an innovative and effective approach not only to reduce
HAIs, but also to achieve broader patient safety improvement.

Remarks

« The GDG noted that the purpose of the recommendation is to support facility level improvements by ensuring that
national level support and coordination are in place.

« Theterms ‘multimodal’ and ‘bundle’ refer here to the definitions discussed and agreed by the GDG, which are reported
in section 5a describing this core component at the facility level.

» The GDG agreed that the national approach to coordinating and supporting local (health facility level) multimodal
interventions should be within the mandate of the national IPC programme (see core component 1) and be
considered within the context of other quality improvement programmes or health facility accreditation bodies.
Ministry of health support and the necessary resources (including policies, regulations and tools) are essential for
effective central coordination. This recommendation is to support facility level improvement.

« The GDG did remark that not all IPC interventions require multimodal strategies and, in some cases, more targeted,
direct approaches for improvement are needed. The desired outcomes need to be well understood in order to design
the best and most appropriate approach.

» The GDG recognized that while most studies did not mandate nationwide participation and in fact some were
voluntary, the vast majority had sample sizes that would indicate representation at the “national” level.

« The GDG emphasized that strong consideration should be given to country adaptation of implementation strategies
reported in the literature, as well as to the feedback of results to key stakeholders and education and training to all
relevant persons involved in the implementation of the multimodal approach.

» The GDG believed that successful multimodal interventions should be associated with overall cross-organizational
culture change as effective IPC can be a reflector of quality care, a positive organizational culture and an enhanced
patient safety climate.

Background

A national approach in support of the implementation of
multimodal IPC improvement efforts is recognized as having
key benefits in comparison to localized efforts alone. For the
purposes of this work, “national” was considered to embrace
both national and/or subnational (for example, state-wide)
activity. As an example, one of the 9 recommendations of
the WHO Guidelines on hand hygiene in health care issued

in 2009 (35) emphasized a nationally coordinated approach
to support the implementation of multimodal hand hygiene
improvement strategies. Lessons from multiple countries
in hand hygiene improvement efforts based on the WHO
guideline recommendations suggest that a multimodal
approach can be used for other IPC areas. In many cases,

"

hand hygiene has been considered to be the “entrance door’
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to broader safety and quality improvement. In addition,
a number of countries have implemented the WHO Core
components document (2009), which in itself represents a
multifaceted approach to improvement.

There have been important lessons learned on the role
of national level support for the implementation of such
multifaceted interventions. Many countries have also initiated
patient safety programmes nationally within which IPC core
components have been included, as evidenced in this review
(246-248). Other examples include Australia’s development
of a national hand hygiene initiative and national safety
and quality health service standards (hospital accreditation
standards) (249).

Parallels from national and sub-national hand hygiene
campaigns can also vyield insights into the factors for
success and sustainability. In particular, a number of studies
in this area recognized the need for financial and human
resources as predominant reasons for successful nationally-
coordinated approaches.

The use of care bundles has also become common in recent
years as part of national evidence-based improvement
programmes. However, as already noted, bundles have been
recognized as only one component of a multimodal strategy.

Summary of the evidence

The purpose of the evidence review (web Appendix II)
was to evaluate the effectiveness of IPC programmes.
One component identified was the implementation of IPC
activities using multimodal strategies. The primary outcome
was the impact on HAI and hand hygiene compliance.

Atotal of 14 national or subnational studies comprising seven
interrupted time series (136, 248, 250-254), four controlled
before-after (133, 255-257), two RCTs (757, 258) and one
non-RCT (259)] were included, all from high-income countries
(133,136, 151, 248, 250-259). The elements within the national
multimodal strategies varied, but they were evaluated as a
collective whole. The number of elements ranged from two
to eight with the most frequently cited elements being the
implementation of a care bundle with the provision of training
and campaign materials to support the implementation (733,
136, 151, 250, 251, 255-259).

Three studies investigated the effectiveness of multimodal
strategies in reducing central line-associated bloodstream
infection and showed a reduction in infection rates post-
intervention (250, 258, 259). In all studies, the introduction of
a central line-associated bloodstream infection care bundle
(250, 258, 259) was accompanied by other components,

including targeted training and supportive materials (250,
258, 259), organizational culture change and executive
support (258, 259), surveillance (259), posters and other
promotional campaign materials (250). Conversely, in one
study measuring the impact of a state-wide SSI multimodal
strategy, no improved surgical outcomes were observed
during the study period (256).

In three studies, a significant reduction in infection rates
was observed following the introduction of a central line-
associated bloodstream infection care bundle only, targeting
insertion and maintenance care practices in paediatric ICUs
(252-254). In one study, the rate of MRSA SSI decreased
during the intervention period for the SSI care bundle for both
orthopaedic and cardiac operations (248).

One study evaluated the effectiveness of a collaborative
quality improvement strategy on HAI in neonatal ICUs in
the USA (257). The interventions focused on the prevention
of central line-associated bloodstream infection by
introducing a care bundle, targeted training and additional
complementary training materials. After risk adjustment, the
quality improvement strategy was significantly associated
with a reduction in HAI (positive blood cerebrospinal fluid
culture) for the evaluation period (257).

In one study, a state-wide multimodal programme that
showed reductions in catheterrelated bloodstream
infections and ventilator-associated pneumonia using a care
bundle comprising elements for cultural change, training and
teamwork and communication was investigated for itsimpact
on mortality and length of stay (255). Reductions in mortality
were associated with the implementation of the multimodal
programme at both 1 and 2 years’ post-implementation.
However, no significant difference for adjusted length of stay
was observed between groups (255).

Two studies explored the effect of a national multimodal
IPC programme to reduce MRSA (136, 251) infections. The
rate of MRSA colonization or infection declined with the
implementation of MRSA screening, culture change, training
and funding (736). A significant downward trend in MRSA
bacteraemia rates was associated with the implementation
of a recent national multimodal IPC programme that used
improved provision of alcohol-based handrubs, performance
feedback to health care workers, posters and other campaign
materials and policy reviews (257).

Implementation of national multimodal programmes on
hand hygiene practices led to mixed results. In one Australian
study, both compliance and HAI rates were measured after
the implementation of a state-wide hand hygiene campaign
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based on the improved provision of alcohol-based handrubs,
posters and other campaign materials and identified leads.
The results showed a significant impact on two out of
four clinical indicators of MRSA infection, but the authors
recognized that these might have been also influenced
by other IPC interventions (733). Conversely, in a national
multimodal hand hygiene programme using targeted training
and other supportive materials, improved provision of
alcohol-based handrub and performance feedback to health
care workers, there was an estimated average change in ‘any
hand hygiene compliance’ in intervention hospitals when
compared to control hospitals (757).

The GDG agreed to consider the overall quality of evidence
as low given the medium to high risk of bias across studies.
However, the group unanimously decided that this remains
a strong recommendation. All studies (14) were performed
in high-income countries only and, therefore, generalizability
is uncertain or limited with regards to applicability outside of
these settings.

Non-EPOC studies

An additional 48 studies comprising 33 non-controlled
before-after (158, 175, 183, 231, 239, 247, 260-285), 14 non-
controlled cohort trials (37, 284, 286-296) and one qualitative
study (297)] were retrieved (web Appendix I1). Although these
provide further support for implementing national level IPC
activities using multimodal strategies and care bundles, the
studies are not included in the overall analysis as they did
not meet the study design types recommended by the EPOC

group (9).

In five studies, multimodal strategies were shown to help
improve hand hygiene compliance (758, 261-263, 273, 283).

Bundles used as stand-alone interventions or as part of a
multimodal strategy were associated with decreased rates
of ventilator-associated pneumonia (231, 268, 274-277, 284,
288, 296), central line-associated bloodstream infection
(265-267, 280, 281, 285, 287, 293, 298), SSI (31, 264, 279, 292,
295), catheter-related bloodstream infection (239, 270-272),
bloodstream infection (247, 260) and catheter-associated
urinary tract infection (783, 294) When paired with a broader
safety programme initiative including care practice checklists,
education tools promoting increased communication,
teamwork and feedback of data, a decrease in central-line
days (282) and central line-associated bloodstream infections
(287) was observed. In one study, a hand hygiene initiative
in conjunction with education and feedback across 6 states
was associated with a decrease in bloodstream infection
rates in four states (260).
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In four studies, reductions in MRSA transmission and
infections were associated with the introduction of a
quality improvement MRSA prevention programme (289,
291), a cleanyourhands campaign (278) and a national IPC
programme including national guidelines and regulations,
training programmes and national level surveillance
(37). The implementation of a carbapenem-resistant
Enterobacteriaceae preventative programme was associated
with a decrease in the prevalence of carbapenem-resistant
Enterobacteriaceae prevalence and increased compliance
with IPC standards (286).

A pronounced downward trend of C. difficile incidence rates
was observed with the use of standardized clinical infection
prevention and environmental cleaning protocols, including
monitoring with checklists (290).

Additional factors considered when formulating
the recommendation

Values and preferences
No study was found on patient values and preferences
with regards to this intervention. The GDG is confident that
the typical values and preferences of health care providers,
policy- makers and patients regarding the outcome would
favour this intervention.

Resource implications

The GDG is confident that the resources required are worth
the expected net benefit from following this recommendation.
However, the GDG recognizes that the resources to action
this recommendation (that is, human resources, IPC
expertise, the expertise of social scientists, support services,
tools and budgets, and leadership commitment) may be a
challenge in some LMICs. In some instances, partnerships or
collaborations could assist in the achievement of programme
delivery and funding, such as the WHO African Partnerships
for Patient Safety model.

One cost-effectiveness study estimated the cost of a central
line-associated bloodstream infection at USS 18 793 per
patient, while the cost of the quality improvement programme
was approximately USS 540 per patient (299). Another
study estimated a cumulative saving of 509 000 C. difficile
infection cases and 82 000 C. difficile-attributable deaths
averted with cost-savings of USS 2.5 billion (USS 1.2-4 billion)
through the implementation of a multifaceted C. difficile IPC
programme (300).

Feasibility

The GDG is confident that this recommendation can be
accomplished in all countries, acknowledging that the
presence of an IPC programme should be taken into
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consideration prior to implementing multimodal strategies,
as well as the cultural context and impact on the acceptability
of national approaches to multimodal strategies.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

The GDG recognized that the evidence is of low quality, but
it decided that this should be a strong recommendation.
The purpose of the recommendation is to support facility-
level improvements by ensuring that national level support
and coordination is in place. The GDG also believed that the
national approach should be within the context of national IPC
programmes and could be considered as part of a wider quality
improvement agenda. Therefore, the GDG recommended that
national IPC programmes should coordinate and facilitate
the implementation of IPC activities through multimodal
strategies on a nationwide or sub-national level to improve
practices and reduce HAIs and AMR spread.

Research gaps

The GDG discussed the need for further research on what is
required to facilitate sustainable national implementation and
roll-out. Research into the impact of culture and context in
relation to national approaches to multimodal strategies were
also highlighted. In addition, well-designed cost-effectiveness
studies, together with impact evaluation studies, were
recommended.

Additional implementation considerations

The GDG outlined the following additional points to be

considered in the implementation of the recommendation.

» The GDG was of the opinion that information technology
and data management support will be critical to the central
coordination of national multimodal strategies, especially
for assisting the regular reporting and evaluation of the
strategies and IPC programmes.

» The GDG noted that it was not possible to always separate
the difference between the impact of care bundles and
multimodal approaches. Therefore, it was suggested that
care bundles could be embedded in multimodal strategies,
when appropriate.
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Core component 6: Monitoring/audit of IPC practices and feedback and control activities

m 6a. Health care facility level

RECOMMENDATION

The panel recommends that regular monitoring/audit and timely feedback of health care practices according to
IPC standards should be performed to prevent and control HAI and AMR at the health care facility level. Feedback
should be provided to all audited persons and relevant staff.

(Strong recommendation, low quality of evidence)

Rationale for the recommendation

« Evaluation of the evidence from six studies shows that the regular monitoring/auditing of IPC practices paired with
regular feedback (individually and/or team/unit) is effective to increase adherence to care practices and to decrease
overall HAI. Due to varied methodologies and different outcomes measured, no meta-analysis was performed. As a
result, the GDG decided that audits and timely feedback of health care practices according to IPC standards should
be performed regularly for the prevention and control of HAl and AMR. The overall quality of evidence was low given
the medium to high risk of bias across studies and the varied study designs. However, the GDGs unanimously decided
that the strength of this recommendation should be strong when considering the importance of the monitoring
and feedback of IPC practices to demonstrate existing gaps and achieve health care workers’ behavioural change
towards good practices.

Remarks

« The main purpose of auditing/monitoring practices and other indicators and feedback is to achieve behavioural
change or other process modifications to improve the quality of care and practices with the aim of reducing the risk
of HAlI and AMR spread. The GDG emphasized the importance of sharing the audit results and providing feedback
not only with those being audited (individual change), but also with hospital management and senior administration
(organizational change). IPC teams and committees (or quality of care committees) should also be included as IPC
care practices are quality markers for these programmes. Monitoring and feedback are also aimed at engaging
stakeholders, creating partnerships and developing working groups and networks.

= Another crucial aspect discussed by the GDG was the evaluation of IPC programmes (Core component 1). There
was strong consensus that IPC programmes should be periodically evaluated to assess the extent to which the
objectives are met, the goals accomplished, whether the activities are being performed according to requirements
and to identify aspects that may need improvement identified via standardized audits. Evaluation should be based
on the documentation of the impact in terms of defined outcomes. Important information that may be used for
this purpose includes the results of the assessment of compliance with IPC practices (as outlined by technical
guidelines; see core component 2), other process indicators (for example, training activities), dedicated time by the
IPC team and resource allocation.

Background

IPC interventions require the consistent practice of preventive
procedures, such as hand hygiene, respiratory hygiene,
use of surgical antimicrobial prophylaxis and the aseptic
manipulation of invasive devices, and many others. The
appropriateness with which these procedures are performed
depends on individual health care workers’ behaviour and the
availability of appropriate resources and infrastructures. In
order to identify deviations from requirements and to improve
performance and compliance, the frequent assessment

of working practices is necessary by using standardized
auditing, indicator monitoring and feedback.

The auditing process is a quality improvement process
that seeks to improve patient care and outcomes through
a systematic evaluation of care against explicit criteria and
the implementation of change. Wherever indicated, these
changes are implemented at an individual, team or service
level and further monitoring is used to confirm improvement

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

61



CORE COMPONENTS

62

in health care delivery (307). It is important to note that this
quality improvement process should be done in a blame-free
manner to promote a non-punitive institutional culture.

In addition, how these results and findings are communicated
and shared are equally important to the process itself. Regular
monitoring, evaluation and reporting of IPC outcomes
and care practices should be shared with the immediate
stakeholders, but also those in higher positions who have the
ability to act and support change across the organization.
Understanding the role of auditing and feedback and its
impact on HAl remains unclear, but it is extremely important.

Summary of the evidence

The purpose of the evidence review (web Appendix Il) was
to evaluate the effectiveness of IPC programmes. One
component identified was the audit of IPC practices and
timely feedback to all relevant staff at the facility level. The
primary outcomes were HAl and hand hygiene compliance.
Atotal of six studies comprising one RCT (302), two controlled
before-after (303, 304), one interrupted time series (95) and
two non-controlled before-after (305, 306) were included. Five
were from high-income countries (95, 302, 304-306) and one
from an upper-middle-income country (303).

Daily audits of adherence to bundle strategies coupled
with regular feedback have been shown to reduce rates of
ventilator-associated pneumonia (305) and MRSA acquisition
(95). Predefined process indicators for catheter insertion
improved with periodic auditing and personalized feedback
(302). Peer assessments with anonymous feedback
effectively improved universal precaution measures (303) and
the use of a comprehensive checklist covering a wide range
of care practices reduced the prevalence of all HAI (304).
Furthermore, cases of bacteraemia caused by coagulase-
negative staphylococci were reduced by internal audits on
hand hygiene and catheter-hub care in neonates (306).

The GDG considered the evidence as low quality given the
medium to high risk of bias across studies according to the
EPQOC criteria (9) and the varied study designs.

Non-EPOC studies

Only one additional study [non-controlled before-after trial
(307)] not meeting the EPOC study design criteria was
retrieved (web Appendix Il) and provided further support for
periodic audits and timely feedback of IPC practices. In this
study, Armellino and colleagues demonstrated that remote
video auditing and feedback (visual cues and electronic
reports) were associated with a significant increase in
hand hygiene compliance compared to remote video
auditing alone.

Additional factors considered when formulating
the recommendation

Values and preferences

No study was found on patient values and preferences with
regards to this intervention. The GDG is confident that the
typical values and preferences of patients regarding the
outcome would favour a regular evaluation of IPC practices
in an effort to gauge implementation and, subsequently,
support future improvement in the quality of care provided. In
addition, health care providers, policy-makers and the health
workforce are likely to place a high value on routine monitoring
and feedback as part of a multifaceted IPC programme.

Resource implications

The GDG is confident that the resources necessary are worth
the expected net benefit from following this recommendation.
However, the GDG recognizes that the auditing process will
require dedicated time and additional human resources
in order to achieve meaningful, accurate evaluation of IPC
practices in some cases. Reliable auditing requires also the
specific and appropriate training of assessors. This expertise
is usually limited or unavailable in low-resource settings, but
it is essential to offer this training in order to collect reliable
data.

Feasibility

The GDG is confident that this recommendation can be
accomplished in all countries, although further education
regarding audits may be required to help standardize this
process. Moreover, the panel acknowledged that the auditing
process should be undertaken with care and sensitivity,
promoting a non-punitive, blame-free environment. A good
approach to start auditing activities is crucial for the future
success of the programme. For each facility, the approach
should be adapted to the existing situation and context.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommendation acceptable.

Conclusions

Following careful evaluation of the available evidence, the
GDG recommends a regular audit and timely feedback of
health care practices according to IPC standards for the
prevention of HAI and AMR spread. Feedback should be
provided to all audited persons and relevant staff.

Research gaps
The GDG remarked that there is a general lack of available
published standards for other aspects beyond hand hygiene
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in the available evidence. Although hand hygiene is very
important, other critical aspects need to be explored, such as
catheter-related bloodstream infection, ventilator-associated
pneumonia, catheter-associated urinary tract infection,
environmental cleaning and disinfection and other infection
markers reflective of the health facility context. Furthermore,
the panel agreed that more innovative, reliable methods of
monitoring should be explored beyond traditional approaches,
for example, electronic and/or infrared.

Additional implementation considerations

The GDG outlined the following additional points to be

considered in the implementation of the recommendation.

= |t was noted that the auditing of cleaning procedures is
often neglected and should instead be prioritized with
performance feedback given to cleaners as an important
part of the frontline team.

« The GDG agreed that IPC monitoring should
encourage improvement and promote learning from
experience in a non-punitive institutional culture, thus
contributing to better patient care and quality outcomes.

CORE COMPONENTS
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Core component 6: Monitoring/audit of IPC practices and feedback and control activities

m 6b. National level

RECOMMENDATION

The panel recommends that a national IPC monitoring and evaluation programme should be established to assess
the extent to which standards are being met and activities are being performed according to the programme’s goals
and objectives. Hand hygiene monitoring with feedback should be considered as a key performance indicator at
the national level.

(Strong recommendation, moderate quality of evidence)

Rationale for recommendation

= Evaluation of the evidence from one study shows that national feedback of IPC monitoring data is effective to
increase adherence to care practices and to decrease overall HAI. Despite the limited evidence, the GDG agreed that
monitoring and evaluation should be an activity driven and coordinated by the national IPC programme and that this
would be a strong recommendation based on a moderate quality of evidence. The panel also proposed that hand
hygiene be considered as a key indicator for all national IPC programmes.

Remarks

» The GDG recognized that monitoring and evaluation provides a systematic method to document the impact of
national programmes in terms of defined indicators, for example, tracking hand hygiene improvement as a key
indicator, including hand hygiene compliance monitoring. The GDG felt strongly that the regular monitoring,
evaluation and reporting of IPC outcomes, processes and strategies should occur at the national level and within
health care facilities. Monitoring and evaluation should be performed to assess the extent to which standards are
being met, goals accomplished and activities performed according to requirements and to identify aspects that may
need improvement. This includes regular evaluation of compliance with regulations, as well as compliance with
clinical practice standards.

» The GDG supported the recommended approach to national level monitoring and evaluation as described in the
WHO Core components document (2009), which highlighted having in place mechanisms that:

= Provide regular reports on the state of national goals (outcomes and processes) and strategies.

» Regularly monitor and evaluate the WASH services, IPC activities and structure of the health care facilities through
audits or other officially recognized means.

= Promote the evaluation of the performance of local IPC programmes in a non- punitive institutional culture.

64

Background

Monitoring and evaluation of national programmes is
important in relation to tracking the effectiveness of national
policies and strategies, including providing critical information
to support implementation and future development and
improvement. National IPC programmes, policies, strategies
and plans are part of a process designed to contribute to
improving the quality of health care of all people. Therefore,
they must align with other national priorities associated with
the achievement of the health-related United Nations SDGs,
particularly the achievement of quality health service delivery
in the context of universal health coverage. National IPC
programmes and policies also contribute to the achievement
of the IHR and the global reduction in AMR. Monitoring the
effectiveness of these programmes, policies and strategies
is therefore highly important.

In a recent WHO survey of national IPC documents across all
WHQO regions, on average, 72% addressed the need for both
national and facility level monitoring and evaluation (range:
56% in the Western Pacific Region to 86% in the South-
East Asia Region (web Appendix III). National monitoring
and evaluation is therefore currently being utilized as one
approach to determine the effectiveness of IPC programmes,
although details on specific approaches are not available.

A national approach to monitoring and evaluation ultimately
serves to provide centralized data to improve future
implementation activity and ensure that policies and
strategies are effective.

Summary of the evidence
The purpose of the evidence review (web Appendix Il) was
to evaluate the effectiveness of IPC programmes. One
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component identified was establishing monitoring and
feedback systems at the national level. The primary outcome
was hand hygiene compliance or any other process or
infrastructure indicators.

One RCT (749) exploring the effectiveness of providing
feedback of national hand hygiene compliance data in
acute care settings for elderly patients and in ICUs (749)
was identified. In this study, Fuller and colleagues tested the
hypothesis that a behavioural designed feedback intervention
would produce a significant sustained improvement in hand
hygiene compliance compared to routine practice (749).
Feedback was provided to individual health care workers
whose hand hygiene practices had been observed at ward
meetings. The study found that the odds ratio for hand
hygiene compliance was higher in both of the acute care (of
the elderly) wards as a result of providing feedback on hand
hygiene behaviour (749). This study was evaluated with an
overall low risk of bias.

The GDG considered the overall evidence from this study as
moderate quality.

Non-EPOC studies

One additional study was retrieved [non-controlled before-
after trial (308)] that supports the inclusion of hand hygiene
as a key indicator for monitoring and providing timely
feedback. McGuckin and colleagues investigated the impact
of a 12-month multicentre collaboration assessing hand
hygiene compliance monitoring of product usage in health
care facilities in the USA combined with feedback about hand
hygiene compliance. A significant increase in hand hygiene
compliance was observed from 26% for ICUs and 36% for
non-ICUs to 37% and 51%, respectively (308).

Additional factors considered when formulating the
recommendation

Values and preferences

No study was found on patient values and preferences with
regards to this intervention. The GDG is confident that the
typical values and preferences of patients regarding the
outcome would favour a national hand hygiene monitoring
programme that included shared feedback to help drive
improvements at the national, district and local level. It is
highly likely that policy-makers and health providers will
place a high value on national approaches to monitoring
and evaluation since such an approach has the potential to
increase user confidence that IPC is being taken seriously as
a key public health issue.

CORE COMPONENTS

Resource implications

The GDG is confident that the resources are worth the
expected net benefit. However, the GDG recognizes that in
some instances, the monitoring and personalized feedback
of IPC indicators will require dedicated time and additional
human resources in order to achieve a meaningful, accurate
evaluation of IPC practices. Electronic systems to undertake
audits, which are becoming increasingly widely available in
particular for hand hygiene monitoring and do result in a need
for additional resources, are not covered within this chapter.

Feasibility

The GDG is confident that this can be accomplished in all
countries, while acknowledging that the establishment of
national monitoring and evaluation systems, including hand
hygiene monitoring, requires an in-place and functional
national IPC programme. Further education regarding hand
hygiene monitoring may be required to help standardize
the process locally and nationally. Moreover, the panel
suggested that the monitoring process should be undertaken
with care and sensitivity, taking account of patients and
promoting a non-punitive, blame-free environment to nurture
staff improvement.

Acceptability
The GDG is confident that key stakeholders are likely to find
this recommmendation acceptable.

Conclusions

Following careful evaluation, the GDG recommended that a
national approach to monitoring and evaluation should be
established with a focus on hand hygiene monitoring as a
key indicator in the context of a national IPC programme.

Research gaps

Despite the numerous examples of existing national
approaches to monitoring and evaluation, the GDG remarked
that a lack of available published evidence remains,
especially high quality data. Critical aspects that need to
be explored include the availability of WASH services and
the impact on IPC practices other than hand hygiene and
other IPC outcomes, such as the audit mechanism against
catheter-related bloodstream infection, ventilator-associated
pneumonia, catheter-associated urinary tract infection
and other relevant infection standards and interventions
reflective of the health facility context. Furthermore, the panel
agreed that more innovative methods of monitoring should
be explored beyond traditional approaches, for example,
electronic and/or infrared.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

65



CORE COMPONENTS

66

Additional implementation considerations

The GDG outlined the following additional point to be

considered in the implementation of the recommendation.

« The GDG acknowledged that monitoring should include a
variety of frameworks of which one should be self- or peer-
evaluation against national standards or goals. Regarding
hand hygiene performance monitoring and feedback,
the GDG suggested the use of the WHO hand hygiene
self-assessment tool across all facilities as a minimum
requirement. The reporting of results should be shared at
the national level as a benchmarking approach, as well as at
the facility level, including hospital management and senior
administration. Ideally, regular hand hygiene compliance
monitoring according to the WHO method should also be a
requirement mandated by the national IPC programme, at
least for reference hospitals in the country.
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Core component 7: Workload, staffing and bed occupancy at the facility level

RECOMMENDATION

The panel recommends that the following elements should be adhered to in order to reduce the risk of HAI and the
spread of AMR: (1) bed occupancy should not exceed the standard capacity of the facility; (2) health care worker
staffing levels should be adequately assigned according to patient workload.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

» Evaluation of the evidence from 19 studies shows that bed occupancy exceeding the standard capacity of the facility
isassociated with the increased risk of HAI in acute care facilities, in addition to inadequate health care worker staffing
levels. No meta-analysis was performed due to the different methodologies and the different outcomes measured.
The GDG unanimously decided to recommend adherence to bed occupancy not exceeding the standard capacity of
the facility and adequate health care worker staffing levels according to patient workload in order to reduce the risk
of HAIs and spread of AMR. The overall quality of the evidence was very low, but the GDG unanimously decided that
the strength of this recommendation should be strong due to the importance of these topics not only for reducing
the risk of HAI but for improving the quality of health care delivery and achieving quality universal health coverage.

Remarks

« The GDG considered the standard for bed occupancy to be one patient per bed and that this should not be exceeded.
This is in direct support of the WHO standard on facility design, recommending one patient per bed with adequate
spacing (1 metre) between patients (25, 32).

« The GDG acknowledged that intended bed capacity could vary from original designs and across facilities and
countries. For these reasons, it was proposed that ward design regarding bed capacity should be adhered to and in
accordance with national and international standards. In exceptional circumstances where bed capacity is exceeded,
hospital management should act to ensure appropriate staffing levels that meet patient demand and the adequate
distance between beds. The GDG considered that these principles apply to all units and departments with inpatient
beds, including emergency departments, while the evidence reviewed is related to general wards only.

= Qvercrowding was recognized as being a public health issue that can lead to disease transmission. The GDG further
noted that the volume of visitors, especially in some countries where they contribute to care delivery, could become
a potential contributing factor to disease transmission in some circumstances.

« The WHO Workload Indicators of Staffing Need method provides health managers with a systematic way to determine
how many health workers of a particular type are required to cope with the workload of a given health facility and
aid decision-making (309).

« The GDG noted that workload might vary during outbreak situations and influence the needs for or the availability of
care personnel. In addition, it was also noted that patient’s visitors/relatives might assume care activities in some
situations.

« The GDG also recognized that in special circumstances, adherence to this recommendation may need to be balanced
against the immediate need to provide clinical care to as many patients as possible.

Background

A combination of factors should be considered when
determining the patient-to-bed ratio and the health care
worker-to-patient ratio, including patient acuity, health care
demand and availability of the health workforce. These
factors can raise challenges regarding the intended versus
designed hospital bed capacity, which could potentially
lead to increased rates of HAI and spread of AMR if not

complemented with an appropriate health care worker
staffing level. Overcrowding in health care facilities is
recognized as being a public health issue that can lead to
disease transmission. Understanding these factors and to
what extent they influence patient outcomes and impact on
health care worker practices will be important in creating an
enabling environment for the delivery of safe, high quality and
people-centred care.
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Summary of the evidence

The purpose of the evidence review (web Appendix I) was to
evaluate the impact of appropriate bed occupancy standards
and the balance of health care worker staffing to patient
workload on HAI and hand hygiene compliance.

A total of 19 studies comprising 12 non-controlled cohort
(310-321), three case-control studies (322-324), one
interrupted time series (325), one non-controlled interrupted
time series (326), one mixed methods (327) and one cross-
sectional (328) trial were retrieved through the SIGHT review
(2) and none through its update. Studies were all from high-
income countries. MRSA transmission and infection were
associated with bed occupancy in six studies (312-315, 325,
329) and the nurse-to-patient ratio in seven studies (311, 318,
321-323, 326, 327). Three studies reported that increases
in nurse-to-patient ratios resulted in reduced HAI (316, 317,
319), while inadequate adherence to hand hygiene protocols
was associated with low staffing levels in one study and with
high workload in another (320, 328).

The quality of the evidence was graded as intermediate
according to the ICROMS criteria used in the SIGHT review
(2). However, given that most of these publications were not
intervention studies and do not meet the EPOC recommended
study designs criteria (9), the GDG considered this evidence
as very low quality.

Additional factors considered when formulating the
recommendation

Values and preferences

No study was found on patient values and preferences
with regards to this recommendation. The GDG agreed that
patients in all settings are likely to place a high value on
both adequate staffing levels and the ability to access a bed
in order to reduce their risk of HAI and of AMR acquisition
and would support this recommendation to ensure safe
care. However, the GDG did recognize that in some settings,
adherence to this recommendation might be influenced by
patient opinion. Patients may feel that they would still like to
receive care in an overcrowded facility if this is the only option
available. While understanding that such situations can exist,
populations should be aware that this is unacceptable from
a safety perspective. In addition, it does not support quality
in the context of universal health coverage and violates a
basic human right. Furthermore, policy-makers, health care
providers and the health workforce are likely to place a high
value on having sufficient capacity and an infrastructure that
facilitates safe service delivery.

Resource implications

The GDG is confident that this recommendation can be
implemented in all countries in the long term and that the
resources required will be worth the net benefit, despite the
costs incurred. There is a need for institutions to provide the
necessary resources in order to meet these recommendations
inthe short and long term, including government commitment
to quality health service delivery in the context of universal
health coverage, while recognizing the time required to action
such changes.

Feasibility

The GDG believes that this recommendation is feasible in
most circumstances. However, in extreme cases, adherence
to this recommendation may not be possible and facilities
should find interim solutions in order to provide the safest
care possible. Moreover, implementing a national plan for
human resource development will be highly beneficial for the
successful implementation of this core component.

Acceptability
The GDG is confident that key stakeholders are likely to find
the recommendation acceptable.

Conclusions

Following careful evaluation of the evidence, the panel
recommended that all facilities should (1) not exceed
standard bed occupancy capacity, and (2) ensure that health
care worker staffing levels are appropriate to patient workload
in order to reduce the risk of HAIl and the spread of AMR.

Research gaps

Considering the evidence reviewed, the GDG noted that
additional research is needed on the impact of patient-
to-bed ratio on HAI and AMR spread, including cost-
effectiveness, with an emphasis on multiple bed occupancy
in adult, paediatric and neonatal populations. The panel felt
that this should be extended to include the examination of
overcrowding in emergency departments with respect to the
acute risk of disease transmission as a public health concern.
The GDG identified also an overall lack of understanding on
the role of visitors/relatives as patient care attendants and
their impact on workload, workflow and HAI, as well as the
spread of AMR, and further research is needed on this topic.
Further investigation regarding health care worker workload
during outbreaks should also be considered. Finally, the
identification of nursing activity scores for workload would
be useful, particularly in LMICs.
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Core component 8: Built environment, materials and equipment for IPC at the facility level

m 8a General principles

GOOD PRACTICE STATEMENT

Patient care activities should be undertaken in a clean and/or hygienic environment that facilitates practices
related to the prevention and control of HAI, as well as AMR, including all elements around WASH infrastructure
and services and the availability of appropriate IPC materials and equipment.

General remarks

» The GDG deemed it essential to describe the appropriate water and sanitation services, environment, and materials
and equipment for IPC as a core component of effective IPC programmes at health care facilities. Therefore, a
good practice statement has been formulated and provides the directions and key content elements for this core
component.

« The GDG considered that ensuring an adequate hygienic environment is the responsibility of senior facility managers
and local authorities. However, the central government and national IPC and WASH programmes also play an
important role in developing standards and recommending their implementation regarding adequate WASH services
in health care facilities, the hygienic environment and the availability of IPC materials and equipment at the point of
care. In some cases, the centralized production and distribution of supplies is an effective approach (for example,
the production of alcohol-based handrub and soap by a central national pharmacy).

« All health care facilities should provide at least the following:

» water from an improved source located on premises;

» sufficient water available at all times for drinking, handwashing food preparation, personal hygiene, medical
activities, cleaning and laundry;

» access to hand hygiene facilities equipped with alcohol-based handrubs and (where appropriate) with water, soap
and disposable or clean towels at the point of care and within 5 meters of sanitation facilities;

» improved sanitation facilities located on premises that are functional with at least one toilet designated for
women/girls to manage menstrual hygiene needs, at least one separated for staff and at least one meeting the
needs of people with limited physical disabilities;

» adequate supply of appropriate personal protective equipment and puncture-resistant sharps’ containers,
containers for separating other types of health care waste and other supplies necessary for cleaning;

» clean hygienic conditions including regular cleaning of examination rooms, waiting areas, surfaces and toilets;

» health care waste is segregated, treated and disposed of safely, including autoclaving, incineration or removal for
off-site treatment;

» adequate ventilation to meet comfort requirements and reduce the risk of transmission of airborne pathogens;

» adequate drainage of storm and wash water to prevent vector breeding;

» safe management of sewage/faecal waste including the use of well- managed septic tanks and leach fields,
disposal into functioning sewers or off-site removal.

» adequate power for sterilization, incineration and medical devices;

> well-lit areas where health care procedures are performed and in toilet facilities, including at night;

» sufficient energy for pumping water, sterilization and operating health care waste equipment (that is, incinerators)

= Other requirements linked to relevant environmental factors associated with the risk of infection, in particular for
acute care facilities are:

» dedicated centralized decontamination area and/or sterile supply department for the decontamination and
sterilization of medical devices and other items/equipment supplied with sufficient water and power;

» adequate number of single rooms* (preferably with private toilet facilities) and/or rooms suitable for patient
cohorting** for the isolation of suspected /infected patients, including those with TB and multidrug-resistant
organisms, to prevent transmission to other patients, staff and visitors;

» proper ventilation system in health care settings in general (330) and in the operating theatre including either;

» negative or positive air pressure conditions depending on the situation (337);
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» dedicated clean storage area for patient care items and equipment, including sterile material, and a separate area
for the storage of clean linen as outlined in the PAHO/WHO manual on Decontamination and reprocessing of medical

devices for health-care facilities (2016) (332);

» adequate facilities for safe disposal of health care waste including safe use and disposal of sharps;

» risk assessment system and measures for patient and their families and staff protection during building and
renovation work (333), especially in high-risk areas such as: Units where severely immunocompromised patients
(transplant, patients with profound neutropenia etc.) are managed Intensive care, neonatal and burn units;

» operating rooms

« The GDG emphasized the need for infection preventionists to be involved in planning all these activities and systems
and in the design of buildings and infrastructures in health care facilities.

* Negative pressure ventilation conditions may be necessary to prevent transmission, for example, infections with multidrug-resistant/extensively drug-resistant

strains of M. tuberculosis.

** |f the number of isolation rooms is insufficient, patients with the same infection/multidrug-resistant organism (for example, respiratory syncytial virus, influenza
virus, MRSA) may share the same bay, based on risk assessment evaluation by the IPC team.

Background

Safe, effective performance in the delivery of day-to-day
patient care and treatment is crucial for optimal outcomes
both for patients and health care workers’ health and safety.
In an effort to promote effective and standardized clinical
practice in accordance with accepted guidelines, emphasis
should be placed on optimizing the health care environment
to ensure a work system that supports the effective
implementation of IPC practices. Ensuring the provision
of adequate water and sanitation services of appropriate
materials, items and equipment and their exact placement or
position are recognised as critical elements of human factors
engineering (ergonomics), which support their appropriate
use and increases compliance with good practices.
Ultimately, this contributes to effective implementation and
the attainment of the desired behaviour supporting IPC.

Several environmental issues are of concern for IPC. The
most relevant are those that deal with some features of the
building design and WASH-related conditions in the health
care facility.

We outline here the most relevant elements for a safe
environment supporting appropriate IPC practices according
to expert consensus. Based on the available evidence, section
8b includes a specific recommendation proposed by the GDG
on hand hygiene facilities.

Health facility infrastructure and WASH

An appropriate infrastructure including the health care facility
building and the availability of safe water and sanitation
facilities according to international and national standards
(32) are essential requirements. In the absence of such
facilities, IPC cannot be effectively implemented and health
care worker, patient and visitor safety are put at great risk.
IPC teams should be involved in the design, construction

and commissioning of any new or upgraded building from
the early stages. Equally important is the engagement of the
IPC team when major renovation or demolition work is being
planned as these situations can represent a risk to patient
safety through the heavy release of fungi into the air.

The following points highlight the IPC requirements for water

supply and sanitation in a well-designed, safe health facility:

- Adequate and continuous supply (quantity, quality and
access) of safe water:

» 5-400 litres per person per day (outpatient services
require less water, while operating and delivery rooms
require more water) (32).

» Safe water should be available in all treatment wards
and in waiting areas.

» Water should be available for drinking in compliance
with WHO Guidelines for drinking water (334), hand
washing for food preparation, personal hygiene, medical
activities, cleaning and laundry. This includes water
for bathing, which is necessary before surgery and for
general hygiene and the dignity/respect of patients.

= Water-associated infectious risks, such as legionellosis,
should be appropriately managed.

» Adequate sanitary facilities should be in place in all health
care facilities (32):

» At least one toilet for every 20 users for an inpatient
setting.

» Toilets should be built according to technical
specifications to ensure that excreta are safely
managed.

» Sanitation quality should be appropriate, safe, clean
and accessible to all users, including those with
reduced mobility A reliable water point with soap should
be available in all treatment areas and waiting rooms,
and close to toilets for patients and staff to wash
their hands.
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» Faecal waste should be safely managed either through
on-site facilities or off-site through disposal into a
functioning sewer or other safe removal and eventual
treatment means.

- Sufficient energy should be available to pump water,
power health care waste destruction technologies and
provide lighting for toilets.

Key building features for appropriate IPC

« Adequate ventilation should be in place for isolation rooms.

« Adequate facilities required for the isolation of patients
requiring contact and airborne precautions (see below for
further details).

 The facility should be built in a way so that traffic flow can
be regulated to minimize exposure of high-risk patients
and to facilitate patient transport.

 Precautions to control rodents, insects and other vectors
of disease should be in place, including use of screens and
bed nets to protect against mosquitoes.

 Appropriate facilities (for example, sluice area, bedpans,
urinals, etc.) in place for waste management (see below
for further details).

In particular, it is essential that the floor space be adequate
between beds for activities to take place and to avoid cross-
contamination between adjacent bed spaces (32). The
exact floor/bed space is influenced by the type of health
care facility, staff activity and type of patient. Ergonomic
studies have established that most activities carried out at
the bedside can be accommodated within the dimensions
3600 mm (width) x 3700 mm (depth). This represents the
clear bed space and does not include space for fixed storage,
preparation and worktops (335). The bed space (2.5 metres
between beds) for critical care areas needs to be greater for
reasons of circulation space and the equipment used in these
areas.

WHO considers the standard for bed occupancy to be one
patient per bed and that this should not be exceeded. This
is in direct support of the WHO standard on facility design,
recommending one patient per bed with adequate spacing
(1 metre between beds) between patients. As a part of good
practice and to prevent cross-infection, WHO recommends
that bed-sharing be avoided.

Personal protective equipment

Medical non-sterile and surgical sterile gloves, surgical
masks, goggles or face shields and gowns are considered
as essential personal protective equipment. Respirators and
aprons should also be available in adequate quantities in
all facilities for use when necessary. All personal protective
equipment should be:

CORE COMPONENTS

« Available, good quality, close to the point of use and readily
accessible.

 Stored in a clean/dry area to prevent contamination until
required for use.

« Preferably single use. For reusable items/equipment, there
must be a clear policy and standard operating procedure
for placement and decontamination.

A standardized operating procedure and management
system should be in place for stock ordering and rotation
to ensure that there is always an adequate supply based on
usage and that older items are always used first.

Decontamination of items, equipment and medical devices
Sterilization or decontamination of items, equipment and
medical devices is a complex and highly specialized subject.
All patient care surfaces, medical devices and equipment used
in health care have the potential to become contaminated
with microorganisms. Once contaminated, these items can
pose a risk to patients, staff and visitors. As an essential
component of IPC strategies, all health care facilities should
implement a standardized operating procedure for the safe
and effective decontamination of high-touch patient care
areas and all reusable items/equipment to prevent cross-
infection. It is essential that facilities have a dedicated area
for the decontamination of reusable items/equipment.
Depending on their complexity and activities, health care
facilities should also provide high-quality and efficient
sterilization of clinical materials that are considered critical
according to the Spaulding classification (336). This includes
sufficient and reliable energy to power sterilization devices.
Staff working in decontamination units and the sterile
services department must receive adequate training (with
regular updates). The building design of the decontamination
unit and sterile services department must meet international
standards (332).

Isolation capacity
Isolation involves the creation of a barrier to prevent the
spread of infectious diseases and multidrug-resistant
organisms from one patient to another and to health care
workers, carers and visitors. To achieve effective isolation,
designated single rooms (preferably with private toilet and
shower facilities) should be available to place suspected or
confirmed infectious patients. Therefore, the structure of the
environment must support effective isolation according to
the following principles:

« Patients should be informed about their infection in a clear
and understandable way and reminded how to prevent
spread to others.

« ltems used by patients during isolation should not be
shared between patients.
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» Personal protective equipment should be changed
following direct contact with patients, even if being cared
forinthe same isolation area with the same communicable
disease.

» Hand hygiene should be performed at all times when
needed according to the WHO recommendations and the
“5 moments for hand hygiene” approach.

« Patient transport and movement to other
department should be restricted or limited,
medically necessary.

For children in isolation, only plastic toys can be allowed so

that they can be cleaned and disinfected after use before

being shared with any other children.

wards/
unless

Visitors should be restricted and information should be
provided on the danger of infection. Requirements for hand
hygiene should be emphasized and appropriate personal
protective equipment should be provided based on the mode
of transmission of infections.

Waste management structures and processes

Adherence to established environmental standards should be
observed in all waste management activities and compliance
with national/international policies on waste, environmental
health and vector control. Health care waste managementis a
process that includes all activities involving waste generation,
waste minimization, avoidance, segregation, collection,
transportation, storage, treatment and final disposal or
recycling and reuse for all waste types generated (337).
Appropriate segregation of waste at the point of generation,
including sharps, and the collection and adequate disposal
of waste are essential to prevent the spread of infection to
patients, staff and visitors. Guidelines and local standardized
operating procedure on regular collection and disposal are
essential to keep the environment clean and safe and reduce
odours and attraction for animals. Improper disposal of
infectious health care facility waste may also pose a risk of
infection to the community at large.

Procurement and use of single-use devices and safety-
engineered injection devices

Procurement and distribution of sufficient quantities of good
quality single-use devices is a necessary prerequisite to avoid
unsafe practices of reuse of medical devices. Therefore, a
supply management system based on needs should support
continuous procurement of single use devices.

Regarding injection devices, all health care facilities should
follow WHO guidelines and principles for safe injections and
safe sharps’ management. Furthermore, all facilities should
procure and use syringes with reuse protection mechanisms

and with “sharps’ injury protection” (that is, features to protect
health care workers from needle-stick injuries). These devices
should meet WHO quality standards and be used according
to the WHO injection safety global policy (338).

Cleaning of the environment
A clean environment plays an important role in the prevention
of HAl and spread of AMR. Many factors, including the design
and organization of the health care facility, availability and
access to safe water, appropriate sanitation, laundry systems
and air quality can significantly influence the transmission of
infection. The environment must be thoroughly cleaned by
applying the following general principles:

» Cleaning consists of the removal of dust, soil, and
contaminants on environmental surfaces and ensures a
dry, hygienic and healthy health care facility environment
for patients, staff, and visitors.

» Cleaning is an essential step prior to any disinfection
process as it removes dirt, debris and other materials, which
decrease the effectiveness of chemical disinfectants.

» The use of neutral detergent solutions is essential for
effective cleaning.

» Special attention should be given to sanitation or toilet
facilities as these are often areas that are heavily
contaminated and reservoirs for HAIs.

» Routine bacteriological monitoring to assess the
effectiveness of environmental cleaning is not required.
Large-surface cleaning methods should be avoided because
they produce mists or aerosols or disperse dust in patient-
care areas (for example, dry sweeping, spraying or dusting).
Airborne fungal spores are especially dangerous as they can

cause fatal infections in immunosuppressed patients.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level



CORE COMPONENTS

Core component 8: Built environment, materials and equipment for IPC at the facility level

m 8b Materials, equipment and ergonomics for appropriate hand hygiene

RECOMMENDATION

The panel recommends that materials and equipment to perform appropriate hand hygiene should be readily
available at the point of care*.

(Strong recommendation, very low quality of evidence)

Rationale for the recommendation

= Evaluation of the evidence from 11 studies shows that the ready availability of equipment and products at the point
of care leads to an increase of compliance with good practices and the reduction of HAI. In 6 of the 11 studies, the
intervention consisted of the ready availability and optimal placement of hand hygiene materials and equipment
in areas designated for patient care or where other health care procedures are performed and led to a significant
increase of hand hygiene compliance. No meta-analysis was performed due to the different methodologies and
varied outcome measures. Therefore, the GDG decided to focus on hand hygiene in particular and to recommend
that materials and equipment to perform hand hygiene should be readily available at all points of care. The overall
quality of the evidence was very low, but the GDG unanimously decided that the strength of this recommendation
should be strong considering that the content refers to other key WHO Guidelines on hand hygiene in health care
already implemented worldwide.

Remarks

« Although the evidence was largely limited to hand hygiene materials and equipment, there is consensus that other
IPC supplies and tools support health care workers in performing the desired clinical behaviour, as mentioned in the
good practice statement section of this chapter.

» The GDG remarked that the WHO standards for the adequate number and appropriate position of hand hygiene
facilities should be implemented in all health care facilities as follows:

» Water, soap, and single-use or clean reusable towels and alcohol-based handrub dispensers should be available in
all key areas of the facility (point-of-care and at least in all toilet facilities) to ensure good practices and compliance
with the WHO ‘5 moments'’ for hand hygiene. Regarding hand washing stations, WHO recommends a minimum of
one hand wash basin per every 10 beds and alcohol-based handrubs readily available at each point of care (35).

* The place where 3 elements come together: the patient, the health care worker and care or treatment involving contact with the patient or his/her surroundings
(within the patient zone). The concept embraces the need to perform hand hygiene at recommended moments exactly where care delivery takes place. This
requires that a hand hygiene product (for example, alcohol-based handrub, if available) be easily accessible and as close as possible — within arm’s reach of
where patient care or treatment is taking place. Point-of-care products should be accessible without having to leave the patient zone. The WHO Guidelines on hand
hygiene in health care state: “minimum sink-to-bed ratio 1:10 and 1:1 in isolation rooms” (35)

Background

Hand hygiene is considered as the cornerstone of clinical
practice that is essential for the prevention of HAl and spread
of AMR. WHO issued global guidelines including evidence-
and consensus-based recommendations on hand hygiene
in health care, together with an implementation strategy
and toolkit (http://www.who.int/gpsc/5may/tools/en/). These are
considered to be the gold standard and are implemented
in many countries worldwide. A multimodal strategy is the
internationally accepted approach to achieve hand hygiene
behavioural change (core component 5). One of the five core
elements of the WHO hand hygiene improvement strategy
relates to the work system within which hand hygiene takes

place, that is, an environment including infrastructure and
materials that facilitate compliance at the point of care.

Summary of the evidence

The purpose of the evidence review (web Appendix I) was
to evaluate the effectiveness of IPC programmes. One
component identified was the availability of materials and
equipment to perform IPC good practices at the point of
care. The primary outcome was the impact on HAI and hand
hygiene compliance.

Eleven studies were included, 10 from the SIGHT review and
one from its update. For hand hygiene, a total of six studies
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comprising one RCT (339), four non-controlled before-
after (132, 340-342) and one qualitative study (748) were
identified. A determinant of hand hygiene compliance was
the placement of handrub dispensers at the point of care
within the context of a multimodal improvement approach
(132, 339, 341, 342). One additional study supplied ‘pocket
bottles’ of alcohol-based handrub to anaesthesiologists and
showed a marked increase in their hand hygiene behaviour
(340). In one qualitative study, it was noted that a source of
frustration for health care workers is when there is limited
access to hand hygiene facilities (748).

In addition, three studies showed that customized insertion
kits for central venous catheters, as well as pre-stocked
carts, helped to decrease the rates of central line-associated
bloodstream infections (45, 48, 129). In one study, improved
prescribing of isolation measures was associated with
the use of electronic reminders for doctors when ordering
isolation precautions for patients fulfilling the criteria (343).

All studies were performed in high-income countries only.
The studies included in the SIGHT review (2) were rated as
moderate quality evidence according to ICROMS. However,
all but one did not meet the recommended study design types
as outlined by the EPOC criteria (9). For this reason, the GDG
decided that the overall quality of the evidence is very low.

Additional factors considered when formulating
the recommendation

Values and preferences

No study was identified on patient values and preferences.
However, the GDG is confident that patients in all settings
would place a high value on appropriate infrastructures
and readily available materials and equipment at the point
of care to enhance appropriate hand hygiene and other IPC
practices. Furthermore, policy-makers, health care providers
and the health workforce are likely to place a high value on
having access to the correct materials and equipment that
facilitates hand hygiene within the context of safe service
delivery.

Resource implications

The GDG is confident that the resources required are
worth the expected net benefit and that implementing this
recommendation is likely to reduce overall health care costs.
The expert panel did remark that not all solutions require
additional resources and can be low cost, such as the
optimal placement of hand hygiene materials that support
the workflow of health care workers and their behaviour. To

help reduce resource implications, further development of
the local production of hand hygiene products should be a
priority forimplementation of this recommendation in LMICs.

Feasibility
The GDG is confident that this recommendation is feasible
and can include low-cost solutions.

Acceptability

The GDG is confident that key stakeholders are likely to
find this recommendation acceptable as hand hygiene is a
fundamental clinical practice for all health care workers.

Conclusions

Based on the available evidence that was mostly focused
on hand hygiene, the GDG concluded that ensuring available
and appropriate hand hygiene materials and equipment at
the point of care with optimal placement will assist in the
performance of appropriate hand hygiene practices.

Research gaps

The GDG identified the need for more research of good quality
to evaluate the impact of system change on HAI and AMR
reduction, in addition to change of practices. Furthermore, the
implementation of local alcohol-based handrub production
should be further investigated, including quality control and
acceptance aspects.
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9 Planned dissemination and implementation of the guidelines

The overall aim of these guidelines is to
improve the quality and safety of health
care and the outcome of patients accessing
health services, as well as the safety

of health care workers. Uptake of the
guidelines by all players across all levels of
the health system is therefore essential.

Adoption of the recommendations and adaptation of existing
approaches to IPC at the national and facility level are key
elements to success. The inclusion of the core components
for IPC programmes in the national action plans for AMR
is crucial for the achievement of strategic objective 3 of
the AMR Global Action Plan adopted by all Member States
at the World Health Assembly in 2015 and expected to be
implemented by 2017. Their translation into strategy and
practice is the ultimate and most important goal to achieve
a reduction of harm due to HAI and the spread of AMR.
The dissemination and implementation of these guidelines
are crucial steps that should be undertaken across the
international community, as well as at the national and local
level. Success will be influenced by the extent to which these
guidelines are perceived as relevant by leads responsible
for IPC and work is required to explore how best to facilitate
effective interlinkages of IPC with national bodies responsible
for health security, public health (including essential public
health functions), supply chain and logistics, finance and
other influential actors on whom successful implementation
is dependent.

It is important to note that the core components of national
and facility level programmes are interrelated in practice.
It is key that national IPC programmes support the local
programmes by several means, including setting national
standards, fostering the training and recruitment of infection
preventionist staff, facilitating regular provision of IPC
supplies and an adequate environment, and the development
of coordination activities with the local IPC and other IPC-
related programmes. The separation into discrete sections

is for the purpose of the evidence review. Implementation
requires consideration of the components as part of an
interrelated package addressing the different factors that
need to be considered in the development of an effective IPC
programme.

Guideline implementation

The successful implementation of the recommendations and
good practice statements in these guidelines is dependent
on a robust implementation strategy and a defined and
appropriate process of adaptation and integration into
relevant regional, national and facility level strategies.
Implementation effectiveness will be influenced by existing
health systems in each country, including available resources
and the existing capacity and policies. The support of key
stakeholders, partner agencies and organizations is also
critical.

The IPC Global Unit of the WHO SDS Department is
working with international experts, stakeholders and field
implementers on the development of a separate resource
to accompany the guidelines, which will be dedicated to
strategies for their implementation at the national and facility
level. In particular, guidance will be developed on how to
prioritize and implement the IPC core components in settings
with limited resources. Furthermore, a comprehensive range
of new IPC training packages will be produced in line with
the core components’ principles and IPC best practices. This
work is informed by the growing body of evidence in the
field of implementation and behavioural change science and
successful strategies and protocols for the implementation
of IPC measures, including those recommended by these
guidelines.

Guideline dissemination

The guidelines, along with all supplementary and additional
information, will be made available online and in print and
will also be accessible through the WHO library database, the
WHO IPC Global Unit web pages, the WHO Department of
Service Delivery and Safety web pages and the Integrated,
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People-Centred Health Services platform.

Active dissemination will then take place through a number

of mechanisms including (though not limited to):

» The Global IPC Network and the WHO Save Lives: Clean
Your Hands and Safe Surgery Saves Lives global campaigns

» WHO collaborating centres

« WHO stakeholders and collaborators (for example, other
Service and Delivery Units, WASH, AMR)

« WHO regional and country offices, ministries of health,
nongovernmental organizations (including civil society
bodies)

» Other United Nations agencies

 Professional associations.

Consideration willbe giventotherole of regional dissemination
workshops and other international conferences and meetings,
depending on successful resource mobilization.

The use of social media within the context of mobile health
technologies will also be explored as a mechanism to
supplement conventional dissemination approaches.

An in-print version of the complete guidelines will be made
available in all official United Nations languages. Third-party
translations into additional non-United Nations languages
will be encouraged, complying with WHO guidance on
translations. A short summary of the guidelines will be made
available in print and online.

Technical support for the adaptation and implementation of
the guidelines in countries will be provided at the request of
ministries of health or WHO regional or country offices.

The IPC teams at all 3 levels of WHO will continue to work with
all stakeholders and implementers to identify and assess the
priorities, barriers and facilitators to guideline implementation.
The team will support the efforts of stakeholders to develop
guideline adaptation and implementation strategies tailored
to the local context. Adaptation of the recommendations
contained in the guideline is an important prerequisite to
successful uptake and adoption to ensure the development
of locally appropriate documents that are able to meet
the specific needs of each country and its health service.
However, modifications to the recommendations should be
justified in an explicit and transparent manner.

Plans are being developed to conduct pilot implementation
in some countries, particularly in the African Region and the
Region of the Americas. All these activities will be supported
by specific communication messages and, importantly, by
the development of implementation strategy documents
and tools that will be issued shortly after publication of the
guidelines.

Dissemination through the scientific literature is considered
crucial for the successful uptake and adoption of the
recommendations and WHO and members of the Systematic
Reviews Expert Group aim to develop a number of papers for
publication in peer-reviewed journals.

Review, update and evaluation of the

recommendations

Implementation of these guidelines can be measured in

a number of ways and an evaluation framework will be

developed by the WHO IPC Global Unit in collaboration with

stakeholders involved in the guideline development. Lessons
learned from the dissemination and implementation of the
original WHO Core components document (2009) will be
reviewed in the development of the evaluation strategy.

Mechanisms will be explored to track:

» The number of countries that incorporate the IPC core
components in their national IPC programmes. At
present, no monitoring system exists that can collect
this information in a comprehensive manner on a routine
basis. However, the WHO Global Analysis Assessment of
Sanitation and Drinking-Water survey (http://www.who.int/
water_sanitation_health/glaas/en/) is regularly repeated
and collects data on WASH in health care facilities and
the use of other online IPC surveys will be explored with
regional IPC focal points.

« The number of print copies and downloads from the WHO
website as an indicator of interest in the guideline.

= The number of requests for technical assistance from
Member States.

» Requests relating to adaptation and translations.

 Informed by the evaluation approach, WHO will establish a
review period for these guidelines every 3-5 years.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level



Core components for infection control pre-
vention and control programmes Geneva:
World Health Organization; 2009 (http:/
www.who.int/csr/resources/publications/WHO_
HSE_EPR_2009_1/en/index.html, accessed 18
October 2016).

Zingg W, Holmes A, Dettenkofer M, Goetting
T, Secci F, Clack L, et al. Hospital organisa-
tion, management, and structure for preven-
tion of health-care-associated infection: a
systematic review and expert consensus.
Lancet Infect Dis. 2015;15(2):212-24.
Report on the endemic burden of
healthcare-associated infection world-
wide. Geneva: World Health Organiza-

tion; 2011 (http./apps.who.int/iris/bitstre
am/10665/80135/1/9789241501507_eng.pdf,
accessed 18 October 2016).

Allegranzi B, Bagheri Nejad S, Combescure
C, Graafmans W, Attar H, Donaldson L, et al.
Burden of endemic health-care-associated
infection in developing countries: system-
atic review and meta-analysis. Lancet.
2011;377(9761):228-41.

Shekelle PG, Provonost PP, Wachter RM,
McDonald KM, Schoelles K, Dy SM, et al.
Top 10 patient safety strategies that can be
encouraged for adoption now. Ann Intern
Med. 2013;58(5 Pt 2):365-8.

WHO handbook for guideline development,
second edition. Geneva: World Health Or-
ganization; 2014 (http.//apps.who.int/iris/bitst
ream/10665/75146/1/9789241548441_eng.pdf,
accessed 18 October 2016).

Liberati A, Altman DG, Tetzlaff J, Mulrow C,
Gotzsche PC, loannidis JP, et al. The PRISMA
statement for reporting systematic reviews
and meta-analyses of studies that evaluate
healthcare interventions: explanation and
elaboration. BMJ. 2009;339:b2700.

Zingg W, Castro-Sanchez E, Secci FV, Ed-
wards R, Drumright LN, Sevdalis N, et al.
Innovative tools for quality assessment:
integrated quality criteria for review of multi-
ple study designs (ICROMS). Public Health.
2016;133:19-37.

Effective practice and organisation of care
(EPOC). Suggested risk of bias criteria for

10.

11.

12.

13.

14.

15.

16.

17.

References

EPOC reviews. EPOC resources for review
authors. Oslo: Norwegian Knowledge Centre
for the Health Services; 2015 (http:/epoc.
cochrane.org/sites/epoc.cochrane.org/files/up-
loads/14 Suggested risk of bias criteria for EPOC
reviews 2075 09 02.pdf, accessed 18 October
2016).

Balshem H, Helfand M, Schunemann HJ,
Oxman AD, Kunz R, Brozek J, et al. GRADE
guidelines: 3. Rating the quality of evidence.
J Clin Epidemiol. 2011;64(4):401-6.

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist

G, Brozek J, et al. GRADE guidelines: 1.
Introduction-GRADE evidence profiles and

summary of findings tables. J Clin Epidemiol.

2011,64(4):383-94.

Guyatt GH, Schunemann HJ, Djulbegovic B,
Akl EA. Guideline panels should not GRADE
good practice statements. J Clin Epidemiol.
2015;68(5):597-600.

Guyatt GH, Alonso-Coello P, Schunemann
HJ, Djulbegovic B, Nothacker M, Lange S,
et al. Guideline panels should seldom make
good practice statements: guidance from
the GRADE Working Group. J Clin Epidemiol.
2016 [article in press].

International Health Regulations, third
edition. Geneva: World Health Organiza-
tion; 2005 (http://www.who.int/ihr/publica-
tions/9789241580496/en/, accessed 18 Octo-
ber 2016).

International Health Regulations (2005).
Assessment tool for core capacity require-
ments at designated airports, ports and
ground crossings Geneva: World Health
Organization; 2009 (http://apps.who.int/iris/
bitstream/10665/70839/1/WHO_HSE_IHR_
LY0_2009.9_eng.pdf, accessed 18 October
2016).

IHR core capacity monitoring framework.
Checklist and indicators for monitoring
progress in the development of IHR core
capacities in States Parties. Geneva: World
Health Organization; 2013 (http:/www.who.
int/ihr/publications/checklist/en/, accessed 18
October 2016).

WHO global strategy on integrated peo-
ple-centred health services 2016-2026,

18.

19.

20.

21.

22.

23.

24.

25.

Executive summary. Geneva: World Health
Organization; 2015 (http.//apps.who.int/iris/bit-
stream/10665/180984/1/WHO_HIS_SDS_2075.20_
eng.pdf?ua=1&ua=1, accessed 18 October
2016).

Strengthening health systems to improve
health outcomes: WHO's framework for
action. Geneva: World Health Organization;
2007 (http.//www.who.int/healthsystems/strategy/
everybodys_business.pdf, accessed 18 October
2016).

Scott Il R. The direct medical costs of health-
care-associated infections in U.S. hospitals
and the benefits of prevention. Atlanta (GA):
Centers for Disease Control and Prevention;
2009 (https.//www.cdc.gov/HAI/pdfs/hai/Scott_
CostPaper.pdf, accessed 18 October 2016).
Annual epidemiological report on commu-
nicable diseases in Europe 2008. Report on
the state of communicable diseases in the
EU and EEA/EFTA countries. Stockholm:
European Centre for Disease Prevention

and Control; 2008 (http./ecdc.europa.eu/en/
publications/Publications/0812_SUR_Annual_Ep-
idemiological_Report_2008.pdf, accessed 18
October 2016).

Graves N. Economics and preventing hos-
pital-acquired infection. Emerg Infect Dis.
2004;10(4):561-6.

Abad C, Fearday A, Safdar N. Adverse effects
of isolation in hospitalised patients: a sys-
tematic review. J Hosp Infect. 2010;76(2):97-
102.

Water, sanitation and hygiene in health care
facilities. Status in low- and middle-income
countries and way forward. Geneva: World
Health Organization; 2015 (http./www.
who.int/water_sanitation_health/publications/
wash-health-care-facilities/en/, accessed 18
October 2016).

The evolving threat of antimicrobial resis-
tance. Options for action. Geneva: World
Health Organization; 2012 (http./www.who.int/
patientsafety/implementation/amr/en/, accessed
18 October 2016).

UK five year antimicrobial resistance strat-
egy 2013 to 2018. London: Department of
Health; 2013 (https:/www.gov.uk/government/

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level 77



REFERENCES

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

publications/uk-5-year-antimicrobial-resis-
tance-strategy-2013-t0-2018, accessed 18
October 2016).

Report on the consultative meeting on
antimicrobial resistance for countries in

the Eastern Mediterranean Region: from
policies to action. Cairo: World Health Or-
ganization Regional Office for the Eastern
Mediterranean; 2013 (http.//applications.emro.
who.int/docs/IC_Meet_Rep_2014_EN_15210.pdf,
accessed 18 October 2016).

Antimicrobial resistance: global report on
surveillance 2014. Geneva: World Health
Organization; 2014 (http.//www.who.int/dru-
gresistance/documents/surveillancereport/en/,
accessed 18 October 2016).

28.  Scheckler WE, Brimhall D, Buck AS,
Farr BM, Friedman C, Garibaldi RA, et al. Re-
quirements for infrastructure and essential
activities of infection control and epidemiol-
ogy in hospitals: a consensus panel report.
Society for Healthcare Epidemiology of
America. Am J Infect Control. 1998(26):47-
60.

Council recommendation of 9 June 2009 on
patient safety, including the prevention and
control of healthcare associated infections.
Official J Europ Union. 2009(151):1-6.

Moro ML, Marchi, M., Buttazzi, R. Nascetti

S on behalf of the INF-OSS project group.
Progress in infection prevention and control
in Italy: a nationwide survey. J Hosp Infect.
2011(77):52-7.

Carlet J, Astagneau P, Brun-Buisson C,
Coignard B, Salomon V, Tran B, et al. French
national program for prevention of health-
care-associated infections and antimicrobial
resistance, 1992-2008: positive trends, but
perseverance needed. Infect Control Hospl
Epidemiol. 2009;30(8):737-45.

Essential environmental health standards in
health care. Geneva: World Health Organi-
zation; 2008 (http:/www.who.int/water_sanita-
tion_health/hygiene/settings/ehs_health_care.pdf.
pdf, accessed 18 October 2016).

WHO global strategy for containment of
antimicrobial resistance. Geneva: World
Health Organization; 2008 (http./www.who.int/
drugresistance/WHO_Global_Strategy_English.pdf,
accessed 18 October 2016).

Global action plan on antimicrobial resis-
tance. Geneva: World Health Organization;
2015 [http://www.wpro.who.int/entity/drug_re-
sistance/resources/global_action_plan_eng.pdf,
accessed 18 October 2016).

WHO guidelines on hand hygiene in health
care: First Global Patient Safety Challenge

- Clean Care is Safer Care. Geneva: World
Health Organization; 2009 (http:/apps.who.int/
iris/bitstream/10665/44102/1/9789241597906_
eng.pdf, accessed 18 October 2016).

Guide for developing national patient safety
policy and strategic plan. World Health
Organization. Brazzaville: World Health
Organization Regional Office for Africa; 2014

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

(http://www.who.int/patientsafety/quide-for-de-
veloping-national-patient-safety-policy-and-strate-
gic-plan_final.pdf?ua=1, accessed 18 October
2016).

Haley RW, Culver DH, White JW, Morgan WM,
Emori TG, Munn VP et al. The efficacy of
infection surveillance and control programs
in preventing nosocomial infections in US
hospitals. Am J Epidemiol. 1985;121(2):182-
205.

O'Boyle C, Jackson, M., Henly, SJ. Staffing
requirements for infection control programs
in US health care facilities: Delphi project. Am
J Infect Control. 2002;30:321-33.

Worldwide country situation analysis:
response to antimicrobial resistance.
Geneva: World Health Organization;

2015 (http://apps.who.int/iris/bitstre
am/10665/163468/1/9789241564946_eng.pd-
f?ua=T&ua=1, accessed 18 October 2016).
Mermel LA, Jefferson J, Blanchard K, Paren-
teau S, Mathis B, Chapin K, et al. Reducing
Clostridium difficile incidence, colectomies,
and mortality in the hospital setting: a suc-
cessful multidisciplinary approach. Jt Comm
J Qual Patient Saf. 2013,;39(7):298-305.
Larson EL, Quiros D, Lin SX. Dissemination of
the CDC's hand hygiene guideline and im-
pact on infection rates. Am J Infect Control.
2007;35(10):666-75.

Rosenthal VD, Guzman S, Safdar N. Effect

of education and performance feedback

on rates of catheter-associated urinary

tract infection in intensive care units in
Argentina. Infect Control Hosp Epidemiol.
2004;25(1):47-50.

Rosenthal VD, McCormick RD, Guzman S, Vil-
lamayor C, Orellano PW. Effect of education
and performance feedback on handwashing:
the benefit of administrative support in
Argentinean hospitals. Am J Infect Control.
2003;31(2):85-92.

Rosenthal VD, Guzman S, Safdar N. Reduc-
tion in nosocomial infection with improved
hand hygiene in intensive care units of a
tertiary care hospital in Argentina. Am J
Infect Control. 2005;33(7):392-7.

Rubinson L, Wu AW, Haponik EE, Diette GB.
Why is it that internists do not follow guide-
lines for preventing intravascular catheter
infections? Infect Control Hosp Epidemiol.
2005;26(6):525-33.

Quiros D, Lin S, Larson EL. Attitudes toward
practice guidelines among intensive care
unit personnel: a cross-sectional anonymous
survey. Heart Lung 2007,36(4):287-97.
Kachare SD, Sanders C, Myatt K, Fitzgerald
TL, Zervos EE. Toward eliminating cathe-
ter-associated urinary tract infections in

an academic health center J Surg Res.
2014;192(2):280-5.

Allen GB, Miller V, Nicholas C, Hess S, Cordes
MK, Fortune JB, et al. A multitiered strategy
of simulation training, kit consolidation, and
electronic documentation is associated

78 Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

with a reduction in central line-associated
bloodstream infections. Am J Infect Control.
2014;42(6):643-8.

Gerolemou L, Fidellaga A, Rose K, Cooper

S, Venturanza M, Ageel A, et al. Simula-
tion-based training for nurses in sterile tech-
niques during central vein catheterization.
Am J Crit Care. 2014;23(1):40-8.

Johnson L, Grueber S, Schlotzhauer C,
Phillips E, Bullock P, Basnett J, et al. A multi-
factorial action plan improves hand hygiene
adherence and significantly reduces central
line-associated bloodstream infections. Am
J Infect Control. 2014;42(11):1146-51.

Kwok YL, Callard M, McLaws ML. An au-
tomated hand hygiene training system
improves hand hygiene technique but

not compliance. Am J Infect Control.
2015;43(8):821-5.

Viana WN, Bragazzi C, Couto de Castro JE,
Alves MB, Rocco JR. Ventilator-associated
pneumonia prevention by education and
two combined bedside strategies. Int J Qual
Health Care. 2013;25(3):308-13.

Joshi SC, Diwan V, Tamhankar AJ, Joshi R,
Shah H, Sharma M, et al. Qualitative study on
perceptions of hand hygiene among hospital
staff in a rural teaching hospital in India. J
Hosp Infect. 2012;80(4):340-4.

Nicol PW, Watkins RE, Donovan RJ, Wynaden
D, Cadwallader H. The power of vivid expe-
rience in hand hygiene compliance. J Hosp
Infect. 2009;72(1):36-42.

Sladek RM, Bond MJ, Phillips PA. Why don't
doctors wash their hands? A correlational
study of thinking styles and hand hygiene.
Am J Infect Control. 2008;36(6):399-406.
Turnberg W, Daniell W, Simpson T, Van Buren
J, Seixas N, Lipkin E, et al. Personal health-
care worker (HCW) and work-site charac-
teristics that affect HCWs' use of respirato-
ry-infection control measures in ambulatory
healthcare settings. Infect Control Hosp
Epidemiol. 2009;30(1):47-52.

Barsuk JH, Cohen ER, Feinglass J, McGaghie
WC, Wayne DB. Use of simulation-based
education to reduce catheter-related
bloodstream infections. Arch Intern Med.
2009;169(15):1420-3.

Marra AR, Guastelli LR, de Araujo CM, dos
Santos JL, Lamblet LC, Silva M, Jr., et al.
Positive deviance: a new strategy for improv-
ing hand hygiene compliance. Infect Control
Hosp Epidemiol. 2010;31(1):12-20.

Sherertz RJ, Ely EW, Westbrook DM, Gledhill
KS, Streed SA, Kiger B, et al. Education of
physicians-in-training can decrease the risk
for vascular catheter infection. Ann Intern
Med. 2000;132(8):641-8.

Zingg W, Imhof A, Maggiorini M, Stocker

R, Keller E, Ruef C. Impact of a prevention
strategy targeting hand hygiene and catheter
care on the incidence of catheter-related
bloodstream infections. Crit Care Med.
2009;37(7):2167-73; quiz 80.



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Thomas M, Gillespie W, Krauss J, Harrison S,
Medeiros R, Hawkins M, et al. Focus group
data as a tool in assessing effectiveness of a
hand hygiene campaign. Am J Infect Control.
2005;33(6):368-73.

Randle J, Arthur A, Vaughan N, Wharrad H,
Windle R. An observational study of hand
hygiene adherence following the introduction
of an education intervention. J Infect Preven-
tion. 2014;15(4):142-7.

Sadeghi-Moghaddam P, Arjmandnia M,
Shokrollahi M, Aghaali M. Does training
improve compliance with hand hygiene and
decrease infections in the neonatal intensive
care unit? A prospective study. J Neonatal
Perinatal Med. 2015;8(3):221-5.

Santos LX, Souza Dias MB, Borrasca

VL, Cavassin LT, Deso di Lobo R, Bozza
Schwenck RC, et al. Improving hand hygiene
adherence in an endoscopy unit. Endoscopy.
2013;45(6):421-5.

Chun HK, Kim KM, Park HR. Effects of hand
hygiene education and individual feedback
on hand hygiene behaviour, MRSA acquisi-
tion rate and MRSA colonization pressure
among intensive care unit nurses. Int J Nurs
Pract. 2015;21(6):709-15.

Scheithauer S, Kamerseder V, Petersen P,
Brokmann JC, Lopez-Gonzalez LA, Mach C,
et al. Improving hand hygiene compliance

in the emergency department: getting to the
point. BMC Infect Dis. 2013;13:367.

Wiles LL. Keep it clean: a visual approach

to reinforce hand hygiene compliance in

the emergency department. J Emerg Nurs.
2015;41(2);119-24.

Salama MF, Jamal WY, Mousa HA, Al-Ab-
dulghani KA, Rotimi VO. The effect of hand
hygiene compliance on hospital-acquired
infections in an ICU setting in a Kuwaiti
teaching hospital. J Infect Public Health.
2013;6(1):27-34.

Mukerji A, Narciso J, Moore C, McGeer A,
Kelly E, Shah V. An observational study of the
hand hygiene initiative: a comparison of pre-
intervention and postintervention outcomes.
BMJ Open. 2013;3(5): pii: e003018.

Mazi W, Senok AC, Al-Kahldy S, Abdullah D.
Implementation of the world health organi-
zation hand hygiene improvement strategy
in critical care units. Antimicrob Resist Infect
Control. 2013;2(1):15.

Scholtz AK, Monachino AM, Nishisaki A, Nad-
karni VM, Lengetti E. Central venous catheter
dress rehearsals: translating simulation
training to patient care and outcomes. Simul
Healthc. 2013;8(5):341-9.

Camacho EF, Boszczowski |, Freire MP, Pinto
F C, Guimaraes T, Teixeira MJ, et al. Impact
of an educational intervention implanted in

a neurological intensive care unit on rates

of infection related to external ventricular
drains. PloS One. 2013;8(2):e50708.

Ng YV, Abdel-Latif MEA, Gan CS, Siham

A, Zainol H, Lum LCS. Impact of infection

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

control training for interns on PICU-acquired
bloodstream infections in a middle-income
country. Singapore Med J. 2015;56(9):506-
12.

Fakih MG, Jones K, Rey JE, Takla R, Szpunar
S, Brown K, et al. Peripheral venous catheter
care in the emergency department: educa-
tion and feedback lead to marked improve-
ments. Am J Infect Control. 2013;41(6):531-
6.

Sopirala MM, Yahle-Dunbar L, Smyer J,
Wellington L, Dickman J, Zikri N, et al.
Infection control link nurse program: an
interdisciplinary approach in targeting health
care-acquired infection. Am J Infect Control.
2014;42(4):353-9.

Barsuk JH, Cohen ER, Potts S, Demo H,
Gupta S, Feinglass J, et al. Dissemination

of a simulation-based mastery learning
intervention reduces central line-associat-
ed bloodstream infections. BMJ Qual Saf.
2014;23(9):749-56.

Zurmehly J. Oral care education in the pre-
vention of ventilator-associated pneumonia:
quality patient outcomes in the intensive
care unit. J Contin Educ Nurs. 2013;44(2):67-
75.

Gupta A, Kapil A, Kabra SK, Lodha R, Sood S,
Dhawan B, et al. Assessing the impact of an
educational intervention on ventilator-asso-
ciated pneumonia in a pediatric critical care
unit. Am J Infect Control. 2014;42(2):111-5.
Van Rostenberghe H, Short J, Ramli N, Geok
TB, Subramaniam S, Che Yaakob CA, et al.
A psychologist-led educational intervention
results in a sustained reduction in neonatal
intensive care unit infections. Front Pediatr.
2014;2:115.

Hernandez-Garcia |, Sdenz-Gonzélez M,
Melendez, D. [Assessment of an educa-
tional program for the prevention of health-
care-associated infections.] Rev Calid Asist.
2013;28(2):96-108 [in Spanish].

Stock S, Tebest R, Westermann K, Samel C,
Strohbucker B, Stosch C, et al. Implemen-
tation of an innovative hands-on training to
improve adherence to hygiene rules: a feasi-
bility study. Nurse Educ Today. 2016;36:407-
11.

Hammarskjold F, Berg S, Hanberger H, Tax-
bro K, Malmvall BE. Sustained low incidence
of central venous catheter-related infections
over six years in a Swedish hospital with an
active central venous catheter team. Am J
Infect Control. 2014;42(2):122-8.

Global antimicrobial resistance surveillance
system: manual for early implementa-

tion. Geneva: World Health Organiza-

tion; 2015 (http:/apps.who.int/iris/bitstre
am/10665/188783/1/9789241549400_eng.pd-
f?ua=1, accessed 18 October 2016).
Barwolff S, Sohr D, Geffers C, Brandt C, Von-
berg RP, Halle H, et al. Reduction of surgical
site infections after caesarean delivery using
surveillance. J Hosp Infect. 2006,64(2):156-61.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

REFERENCES

Brandt C, Sohr D, Behnke M, Daschner F,
Ruden H, Gastmeier P. Reduction of surgical
site infection rates associated with active
surveillance. Infect Control Hosp Epidemiol.
2006;27(12):1347-51.

Gastmeier P, Behnke M, Schwab F, Geffers C.
Benchmarking of urinary tract infection rates:
experiences from the intensive care unit
component of the German national nosoco-
mial infections surveillance system. J Hosp
Infect. 2011;78(1):41-4.

Gastmeier P, Geffers C, Brandt C, Zuschneid
|, Sohr D, Schwab F, et al. Effectiveness of a
nationwide nosocomial infection surveillance
system for reducing nosocomial infections. J
Hosp Infect. 2006;64(1):16-22.

Gastmeier P, Schwab F, Sohr D, Behnke M,
Geffers C. Reproducibility of the surveillance
effect to decrease nosocomial infection
rates. Infect Control Hosp Epidemiol.
2009;30(10):993-9.

Gastmeier P, Sohr D, Brandt C, Eckmanns T,
Behnke M, Ruden H. Reduction of orthopae-
dic wound infections in 21 hospitals. Arch
Orthop Trauma Surg. 2005;125(8):526-30.
Geubbels EL, Nagelkerke NJ, Mintjes-De
Groot AJ, Vandenbroucke-Grauls CM,
Grobbee DE, De Boer AS. Reduced risk of
surgical site infections through surveil-
lance in a network. Int J Qual Health Care.
2006;18(2):127-33.

'Heriteau F, Olivier M, Maugat S, Joly C,
Merrer J, Thaler F, et al. Impact of a five-
year surveillance of central venous catheter
infections in the REACAT intensive care

unit network in France. J Hosp Infect.
2007,66(2):123-9.

Rosenthal VD, Guzman S, Pezzotto SM,
Crnich CJ. Effect of an infection control
program using education and performance
feedback on rates of intravascular device-as-
sociated bloodstream infections in intensive
care units in Argentina. Am J Infect Control.
2003;31(7):405-9.

Schwab F, Geffers C, Barwolff S, Ruden H,
Gastmeier P. Reducing neonatal nosocomial
bloodstream infections through participation
in a national surveillance system. J Hosp
Infect. 2007;65(4):319-25.

Zuschneid I, Schwab F, Geffers C, Behnke

M, Ruden H, Gastmeier P. Trends in ventila-
tor-associated pneumonia rates within the
German nosocomial infection surveillance
system (KISS). Infect Control Hosp Epidemi-
ol. 2007;28(3):314-8.

Fisher D, Tambyah PA, Lin RT, Jureen R,
Cook AR, Lim A, et al. Sustained meticillin-re-
sistant Staphylococcus aureus control in a
hyper-endemic tertiary acute care hospital
with infrastructure challenges in Singapore. J
Hosp Infect. 2013;85(2):141-8.

Pinto A, Burnett S, Benn J, Brett S, Parand A,
Iskander S, et al. Improving reliability of clin-
ical care practices for ventilated patients in
the context of a patient safety improvement

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level 79



REFERENCES

97.

98.

99.

100.

101.

102.

103.

104.

106.

106.

107.

108.

initiative. J Eval Clin Pract. 2011;17(1):180-7.
Benet T, Ecochard R, Voirin N, Machut A, Lep-
ape A, Savey A, et al. Effect of standardized
surveillance of intensive care unit-acquired
infections on ventilator-associated pneumo-
nia incidence. Infect Control Hosp Epidemiol.
2014;35(10):1290-3.

Duszynska W, Rosenthal VD, Dragan B,
Wegrzyn P Mazur A, Wojtyra P, et al. Ven-
tilator-associated pneumonia monitoring
according to the INICC project at one

centre. Anaesthesiology intensive therapy.
2015;47(1):34-9.

Starcevic S, Munitlak S, Mijovic B, Mikic D,
Suljagic V. Surgical site infection surveillance
in orthopedic patients in the Military Med-
ical Academy, Belgrade. Vojnosanit Pregl.
2015;72(6):499-504.

Kaushik A, Kest H, Zauk A, Debari VA,
Lamacchia M. Impact of routine methicil-
lin-resistant Staphylococcus aureus (MRSA)
surveillance and cohorting on MRSA-related
bloodstream infection in neonatal intensive
care unit. Am J Perinatol. 2015;32(6):531-6.
Cherifi S, Gerard M, Arias S, Byl B. A mul-
ticenter quasi-experimental study: impact

of a central line infection control program
using auditing and performance feedback in
five Belgian intensive care units. Antimicrob
Resist Infect Control. 2013;2(1):33.

Tak VM, Mathur P Kumar S, Gupta B, Gupta
A, Sinha S, et al. Impact of an intensive
surveillance on central line associated blood
stream infections at an Indian trauma center.
J Pat Saf Infect Control. 2014;2(2):38-41.
Fujiwara Y, Yamada T, Naomoto Y, Yamat-
suji T, Shirakawa Y, Tanabe S, et al. Multi-
centred surgical site infection surveillance
using partitioning analysis. J Hosp Infect.
2013,85(4):282-8.

Larson E, Behta M, Cohen B, Jia H, Furuya
EY, Ross B, et al. Impact of electronic surveil-
lance on isolation practices. Infect Control
Hosp Epidemiol. 2013;34(7):694-9.
Marsteller JA, Hsu Y-J, Weeks K. Evaluating
the impact of mandatory public reporting on
participation and performance in a program
to reduce central line—associated blood-
stream infections: Evidence from a national
patient safety collaborative. Am J Infect
Control. 2014;42:5209-15.

McKinley LL, Moriarty HJ, Short TH, Johnson
CC. Effect of comparative data feedback on
intensive care unit infection rates in a Veter-
ans Administration hospital network system.
Am J Infect Control. 2003;31(7):397-404.
Albertini MT, Benoit C, Berardi L, Berrouane
Y, Boisivon A, Cahen P, et al. Surveillance

of methicillin-resistant Staphylococcus
aureus (MRSA) and Enterobacteriaceae
producing extended-spectrum beta-lact-
amase (ESBL) in Northern France: a five-year
multicentre incidence study. J Hosp Infect.
2002;52(2):107-13.

Alvarez-Moreno C, Pérez-Fernandez AM,

100.

110.

111.

112,

113.

114.

118.

116.

117.

118.

119.

120.

Rosenthal VD, Quintero J, Chapeta-Parada

E, Linares C, et al. Surgical site infection
rates in 4 cities in Colombia: findings of the
International Nosocomial Infection Control
Consortium (INICC). Am J Infect Control.
2014;42(10):1089-92.

Astagneau P, 'Hériteau F, Daniel F, Parneix

P Venier AG, Malavaud S, et al. Reducing
surgical site infection incidence through a
network: results from the French ISO-RAI-
SIN surveillance system. J Hosp Infect.
2009;72(2):127-34.

Carbonne A, Arnaud |, Maugat S, Marty N,
Dumartin C, Bertrand X, et al. National multi-
drug-resistant bacteria (MDRB) surveillance
in France through the RAISIN network: a 9
year experience. J Antimicrob Chemother.
2013;68(4):954-9.

Jurke A, Kock R, Becker K, Thole S, Hendrix R,
Rossen J, et al. Reduction of the nosocomial
meticillin-resistant Staphylococcus aureus
incidence density by a region-wide search
and follow-strategy in forty German hospitals
of the EUREGIO, 2009 to 2011. Euro Surveill.
2013;18(36):pii=20579.

Kanerva M, Mentula S, Virolainen-Julkunen A,
Karki T, Mottonen T, Lyytikainen O. Reduction
in Clostridium difficile infections in Finland,
2008-2010. J Hosp Infect. 2013;83(2):127-
31.

Marchi M, Pan A, Gagliotti C, Morsillo F, Pa-
renti M, Resi D, et al. The Italian national sur-
gical site infection surveillance programme
and its positive impact, 2009 to 2011. Euro
Surveill. 2014;19(21).

Palumbo AJ, Loveless PA, Moll ME, Ostroff S.
Evaluation of healthcare-associated infection
surveillance in Pennsylvania hospitals. Infect
Control Hosp Epidemiol. 2012;33(2):105-11.
Staszewicz W, Eisenring MC, Bettschart

V, Harbarth S, Troillet N. Thirteen years of
surgical site infection surveillance in Swiss
hospitals. J Hosp Infect. 2014;88(1):40-7.
Zuschneid |, Schwab F, Geffers C, Riiden

H, Gastmeier P. Reducing central venous
catheter-associated primary bloodstream
infections in intensive care units is possible:
data from the German nosocomial infection
surveillance system. Infect Control Hosp
Epidemiol. 2003;24(7):501-5.

Rioux C, Grandbastien B, Astagneau P.
Impact of a six-year control programme on
surgical site infections in France: results

of the INCISO surveillance. J Hosp Infect.
2007;66(3):217-23.

Sullivan C, McNeish J, Mullings A, Reilly J.
Surgical site infection surveillance: a Scottish
perspective (2003-2010). J Infect Preven-
tion. 2013;14(1):20-5.

Resar R, Pronovost P, Haraden C, Simmonds
T, Rainey T, Nolan T. Using a bundle approach
to improve ventilator care processes and
reduce ventilator-associated pneumonia. Jt
Comm J Qual Pat Saf. 2005;31(5):243-8.
Damschroder LJ, Banaszak-Holl J, Kowalski

80 Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

CP, Forman J, Saint S, Krein SL. The role of
the champion in infection prevention: results
from a multisite qualitative study. Qual Saf
Health Care. 2009;18(6):434-40.

Pittet D, Hugonnet S, Harbarth S, Mourouga
P Sauvan V, Touveneau S, et al. Effectiveness
of a hospital-wide programme to improve
compliance with hand hygiene. Lancet.
356(9238):1307-12. 2000.

Guide to implementation. A guide to the
implementation of the WHO multimodal
hand hygiene improvement strategy. Geneva:
World Health Organization; 2009 (http./www.
who.int/gpsc/5may/Guide_to_Implementation.pdf,
accessed 18 October 2016).

Luangasanatip N, Hongsuwan M, Limmathu-
rotsakul D, Lubell Y, Lee AS, Harbarth S, et
al. Comparative efficacy of interventions to
promote hand hygiene in hospital: systemat-
ic review and network meta-analysis. BMJ.
2015;351.

Bouadma L, Deslandes E, Lolom |, Le Corre
B, Mourvillier B, Regnier B, et al. Long-term
impact of a multifaceted prevention program
on ventilator-associated pneumonia in a
medical intensive care unit. Clin Infect Dis.
2010;51(10):1115-22.

Brown SM, Lubimova AV, Khrustalyeva NM,
Shulaeva SV, Tekhova |, Zueva LB et al. Use
of an alcohol-based hand rub and quality
improvement interventions to improve hand
hygiene in a Russian neonatal intensive
care unit. Infect Control Hosp Epidemiol.
2003;24(3):172-9.

Costers M, Viseur N, Catry B, Simon A.

Four multifaceted countrywide campaigns
to promote hand hygiene in Belgian hos-
pitals between 2005 and 2011: impact on
compliance to hand hygiene. Euro Surveill.
2012,17(18).

Doron S, Kifuji K, Hynes BT, Dunlop D, Le-
mon T, Hansjosten K, et al. A multifaceted
approach to education, observation, and
feedback in a successful hand hygiene
campaign. Jt Comm J Qual Patient Saf.
2011;37(1):3-10.

Henderson DM, Staiger TO, Peterson GN,
Sinanan MN, Angiulo CL, Makarewicz VA, et
al. A collaborative, systems-level approach
to eliminating healthcare-associated MRSA,
central-line-associated bloodstream infec-
tions, ventilator-associated pneumonia, and
respiratory virus infections. J Healthc Qual.
2012;34(5):39-47; quiz 8-9.

Koll BS, Straub TA, Jalon HS, Block R, Heller
KS, Ruiz RE. The CLABs collaborative: a
regionwide effort to improve the quality of
care in hospitals. Jt Comm J Qual Patient
Saf. 2008,;34(12):713-23.

Lederer JW, Jr, Best D, Hendrix V. A compre-
hensive hand hygiene approach to reducing
MRSA health care-associated infections. Jt
Comm J Qual Patient Saf. 2009;35(4):180-5.
Mathai AS, George SE, Abraham J. Efficacy
of a multimodal intervention strategy in



132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

improving hand hygiene compliance in a
tertiary level intensive care unit. Indian J Crit
Care Med. 2011;15(1):6-15.

McLaws ML, Pantle AC, Fitzpatrick KR,
Hughes CF. Improvements in hand hygiene
across New South Wales public hospitals:
clean hands save lives, part Ill. Med J Aust.
2009;191(8 Suppl.):S18-24.

MclLaws ML, Pantle AC, Fitzpatrick KR,
Hughes CF. More than hand hygiene is
needed to affect methicillin-resistant Staph-
ylococcus aureus clinical indicator rates:
clean hands save lives, part IV. Med J Aust.
2009;191(8 Suppl.):S26-31.

Eggimann P, Harbarth S, Constantin MN,
Touveneau S, Chevrolet JC, Pittet D. Im-
pact of a prevention strategy targeted at
vascular-access care on incidence of in-
fections acquired in intensive care. Lancet.
2000;355(9218):1864-8.

Grayson ML, Russo PL, Cruickshank M, Bear
JL, Gee CA, Hughes CF, et al. Outcomes
from the first 2 years of the Australian na-
tional hand hygiene Initiative. Med J Aust.
2011;195(10):615-9.

Jain R, Kralovic SM, Evans ME, Ambrose M,
Simbartl LA, Obrosky DS, et al. Veterans Af-
fairs initiative to prevent methicillin-resistant
Staphylococcus aureus infections. N Engl J
Med. 2011;364(15):1419-30.

Jamal A, O'Grady G, Harnett E, Dalton D,
Andresen D. Improving hand hygiene in a
paediatric hospital: a multimodal quality
improvement approach. BMJ Qual Saf.
2012,21(2):171-6.

Kirkland KB, Homa KA, Lasky RA, Ptak

JA, Taylor EA, Splaine ME. Impact of a
hospital-wide hand hygiene initiative on
healthcare-associated infections: results of
an interrupted time series. BMJ Qual Saf.
2012;21(12):1019-26.

Peredo R, Sabatier C, Villagra A, Gonzalez

J, Hernandez C, Perez F, et al. Reduction in
catheter-related bloodstream infections in
critically ill patients through a multiple sys-
tem intervention. Eur J Clin Microbiol Infect
Dis. 2010;29(9):1173-7.

Pontivivo G, Rivas K, Gallard J, Yu N, Perry L.
A new approach to improving hand hygiene
practice in an inner city acute hospital in Aus-
tralia. Healthcare Infect. 2012;17:57-63.
Render ML, Hasselbeck R, Freyberg RW,
Hofer TR, Sales AE, Almenoff PL. Reduction
of central line infections in Veterans Admin-
istration intensive care units: an observa-
tional cohort using a central infrastructure
to support learning and improvement. BMJ
Qual Saf. 2011;20(8):725-32.

Mayer J, Mooney B, Gundlapalli A, Harbarth
S, Stoddard GJ, Rubin MA, et al. Dissemi-
nation and sustainability of a hospital-wide
hand hygiene program emphasizing positive
reinforcement. Infect Control Hosp Epidemi-
ol. 2011;32(1):59-66.

Al-Tawfiq JA, Abed MS, Al-Yami N, Birrer RB.

144,

145.

146.

147.

148.

149.

150.

152.

1583

154.

Promoting and sustaining a hospital-wide,
multifaceted hand hygiene program resulted
in significant reduction in health care-as-
sociated infections. Am J Infect Control.
2013;41(6):482-6.

Higgins A, Hannan MM. Improved hand
hygiene technique and compliance in health-
care workers using gaming technology. J
Hosp Infect. 2013;84(1):32-7.

Shepherd EG, Kelly TJ, Vinsel JA, Cun-
ningham DJ, Keels E, Beauseau W, et al.
Significant reduction of central-line associ-
ated bloodstream infections in a network

of diverse neonatal ,urseries. J Pediatr.
2015167(1):41-6.e1-3.

Talbot TR, Johnson JG, Fergus C, Domenico
JH, Schaffner W, Daniels TL, et al. Sustained
improvement in hand hygiene adherence:
utilizing shared accountability and financial
incentives. Infect Control Hosp Epidemiol.
2013;34(11):1129-36.

Creamer E. Examining the care of patients
with peripheral venous cannulas. Br J Nurs.
2000;9(20):2128, 2130, 2132.

Jang JH, Wu S, Kirzner D, Moore C, Youssef
G, Tong A, et al. Focus group study of hand
hygiene practice among healthcare workers
in a teaching hospital in Toronto, Canada. In-
fect Control Hosp Epidemiol. 2010;31(2):144-
50.

Fuller C, Michie S, Savage J, McAteer J,
Besser S, Charlett A, et al. The deedback
intervention trial (FIT)--improving hand-hy-
giene compliance in UK healthcare workers:
a stepped wedge cluster randomised con-
trolled trial. PloS One. 2012;7(10):e41617.
Huis A, Schoonhoven L, Grol R, Donders R,
Hulscher M, Achterberg TV. Impact of a team
and leaders-directed strategy to improve
nurses’ adherence to hand hygiene guide-
lines: a cluster randomised trial. Int J Nurs
Stud. 2013;50(4):464-74.

. Stevenson KB, Searle K, Curry G, Boyce JM,
Harbarth S, Stoddard GJ, et al. Infection con-
trol interventions in small rural hospitals with
limited resources: results of a cluster-ran-
domized feasibility trial. Antimicrob Resist
Infect control. 2014;3(1):10.

Lieber SR, Mantengoli E, Saint S, Fowler KE,
Fumagalli C, Bartolozzi D, et al. The effect of
leadership on hand hygiene: assessing hand
hygiene adherence prior to patient contact in
2 infectious disease units in Tuscany. Infect
Control Hosp Epidemiol. 2014;35(3):313-6.
Creedon SA. Health care workers’ hand
decontamination practices: an Irish study.
Clin Nurs Res. 2006;15(1):6-26.

DePalo VA, McNicoll L, Cornell M, Rocha JM,
Adams L, Pronovost PJ. The Rhode Island
ICU collaborative: a model for reducing
central line-associated bloodstream infection
and ventilator-associated pneumonia state-
wide. Qual Saf Health Care. 2010;19(6):555-
61.

. Rodriguez V, Giuffre C, Villa S, Almada G, Pra-

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

REFERENCES

sopa-Plaizier N, Gogna M, et al. A multimodal
intervention to improve hand hygiene in ICUs
in Buenos Aires, Argentina: A stepped wedge
trial. Inte J Qual Health Care. 2015;27(5):405-
11.

Bouadma L, Mourvillier B, Deiler V. Le Corre
B, Lolom |, Regnier B, et al. A multifaceted
program to prevent ventilator-associated
pneumonia: impact on compliance with
preventive measures. Crit Care Med.
2010;38(3):789-96.

Al-Thagafy MS, EI-Saed A, Arabi YM, Balkhy
HH. Association of compliance of ventilator
bundle with incidence of ventilator-associ-
ated pneumonia and ventilator utilization
among critical patients over 4 years. Ann
Thorac Med. 2014;9(4):221-6.

Allegranzi B, Gayet-Ageron A, Damani N,
Bengaly L, McLaws ML, Moro ML, et al.
Global implementation of WHO’s multimodal
strategy for improvement of hand hygiene: a
quasi-experimental study. Lancet Infect Dis.
2013;13(10):843-51.

Alvarez-Lerma F, Oliva G, Ferrer JM, Riera A,
Palomar M. [Results of the implementation
of the bacteremia ero project in Catalonia,
Spain.] Med Clin. 2014;143(Suppl. 1):11-6 [in
Spanish].

Azab SRE, Sayed AEE, Abdelkarim M, Mutairi
KBA, Sagabi AA, Demerdash SE. Combina-
tion of ventilator care bundle and regular oral
care with chlorhexidine was associated with
reduction in ventilator associated pneumo-
nia. Egypt J Anaesthes. 2013;29(3):273-7.
Barahona-Guzman N, Rodriguez-Calderon
ME, Rosenthal VD, Olarte N, Villamil-Gomez
W, Rojas C, et al. Impact of the International
Nosocomial Infection Control Consortium
(INICC) multidimensional hand hygiene
approach in three cities of Colombia. Int J
Infect Dis. 2014;19(1):67-73.

Biswal M, Rajpoot S, Dhaliwal N, Appanana-
var SB, Taneja N, Gupta AK. Evaluation of
the short-term and long-term effect of a
short series of hand hygiene campaigns

on improving adherence in a tertiary care
hospital in India. Am J Infect Control.
2014;42(9):1009-10.

Brocket J, Shaban RZ. Characteristics of a
successful hospital hand hygiene program:
an Australian perspective. Healthcare Infect.
2015;20(4):101-7.

Ceballos K, Waterman K, Hulett T, Makic
MB. Nurse-driven quality improvement
interventions to reduce hospital-acquired
infection in the NICU. Adv Neonatal Care.
2013;13(3):154-63; quiz 64-5.

Chakravarthy M, Myatra SN, Rosenthal VD,
Udwadia FE, Gokul BN, Divatia JV, et al. The
impact of the International Nosocomial
Infection Control Consortium (INICC) multi-
center, multidimensional hand hygiene ap-
proach in two cities of India. J Infect Public
Health. 2015;8(2):177-86.

Christ-Libertin C, Black S, Latacki T, Bair T.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

81



REFERENCES

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Evidence-based prevent catheter-associat-
ed urinary tract infections guidelines and
burn-injured patients: a pilot study. J Burn
Care Res. 2015;36(1):e1-e6.

Crews JD, Whaley E, Syblik D, Starke J.
Sustained improvement in hand hygiene at
a children’s hospital. Infect Control Hosp
Epidemiol. 2013;34(7):751-3.

Doebbeling BN, Flanagan ME, Nall G, Hoke
S, Rosenman M, Kho A. Multinospital infec-
tion prevention collaborative: informatics
challenges and strategies to prevent MRSA.
AMIA Annu Symp Proc. 2013;2013:317-25.
Dumyati G, Concannon C, van Wijngaarden
E, Love TM, Graman P, Pettis AM, et al. Sus-
tained reduction of central line-associated
bloodstream infections outside the intensive
care unit with a multimodal intervention
focusing on central line maintenance. Am J
Infect Control. 2014;42(7):723-30.

Freixas N, Bella F, Limén E, Pujol M, Almi-
rante B, Gudiol F. Impact of a multimodal
intervention to reduce bloodstream infec-
tions related to vascular catheters in non-ICU
wards: a multicentre study. Clin Microbiol
Infect. 2013;19(9):838-44.

Gao F, Wu YY, Zou JN, Zhu M, Zhang J,
Huang HY, et al. Impact of a bundle on pre-
vention and control of healthcare associated
infections in intensive care unit. J Huazhong

Univ Sci Technol Med Sci. 2015;35(2):283-90.

Garcia-Rodriguez JF, Alvarez-Diaz H,
Vilarino-Maneiro L, Lorenzo-Garcia MV,
Canton-Blanco A, Ordonez-Barrosa P, et al.
Epidemiology and impact of a multifacet-
ed approach in controlling central venous
catheter associated blood stream infections
outside the intensive care unit. BMC Infect
Dis. 2013;13:445.

Guanche-Garcell H, Morales-Perez C,
Rosenthal VD. Effectiveness of a multidi-
mensional approach for the prevention of
ventilator-associated pneumonia in an adult
intensive care unit in Cuba: findings of the
International Nosocomial Infection Control
Consortium (INICC). J Infect Public Health.
2013;6(2):98-107.

1zzo 1, Lania D, Bella D, Formaini Marioni C,
Coccaglio R, Colombini P. Catheter associat-
ed urinary tract infection (CA-UTI) incidence
in an internal medicine ward of a northern
Italian Hospital. Infez Med. 2015;23(3):243-6.
Jaggi N, Rodrigues C, Rosenthal VD, Todi SK,
Shah S, Saini N, et al. Impact of an interna-
tional nosocomial infection control consor-
tium multidimensional approach on central
line-associated bloodstream infection rates
in adult intensive care units in eight cities in
India. Int J Infect Dis. 2013;17(12):€1218-24.
Jeong IS, Park SM, Lee JM, Song JY, Lee

SJ. Effect of central line bundle on central
line-associated bloodstream infections in
intensive care units. Am J Infect control.
2013;41(8):710-6.

Kampf G, Reise G, James C, Gittelbauer K,

178.

179.

180.

181.

182.

183.

184.

185.

186.

Gosch J, Alpers B. Improving patient safety
during insertion of peripheral venous cath-
eters: an observational intervention study.
GMS Hyg Infect control. 2013;8(2):18.

Kanj SS, Zahreddine N, Rosenthal VD, Ala-
muddin L, Kanafani Z, Molaeb B. Impact of a
multidimensional infection control approach
on catheter-associated urinary tract infec-
tion rates in an adult intensive care unit in
Lebanon: International Nosocomial Infection
Control Consortium (INICC) findings. Int J
Infect Dis. 2013;17(9):686-90.

Kim RY, Kwakye G, Kwok AC, Baltaga R,
Ciobanu G, Merry AF, et al. Sustainability

and long-term effectiveness of the WHO
surgical safety checklist combined with
pulse oximetry in a resource-limited setting:
two-year update from Moldova. JAMA Surg.
2015;150(5):473-9.

Kim YC, Kim MH, Song JE, Ahn JY, Oh DH,
Kweon OM, et al. Trend of methicillin-resis-
tant Staphylococcus aureus (MRSA) bactere-
mia in an institution with a high rate of MRSA
after the reinforcement of antibiotic steward-
ship and hand hygiene. Am J Infect Control.
2013;41(5):€39-43.

Kleidon T, llling A, Fogarty G, Edwards R,
Tomlinson J, Ullman A. Improving the cen-
tral venous access devices maintenance
process to reduce associated infections

in paediatrics: evaluation of a practical,
multi-faceted quality-improvement initiative.
Healthcare Infect. 2015;20(2):46-53.
Klintworth G, Stafford J, 0'Connor M, Leong
T, Hamley L, Watson K, et al. Beyond the in-
tensive care unit bundle: implementation of a
successful hospital-wide initiative to reduce
central line-associated bloodstream infec-
tions. Am J Infect Control. 2014,42(6):685-7.
Leblebicioglu H, Ersoz G, Rosenthal VD, Yal-
cin AN, Akan OA, Sirmatel F, et al. Impact of a
multidimensional infection control approach
on catheter-associated urinary tract infection
rates in adult intensive care units in 10 cities
of Turkey: International Nosocomial Infection
Control Consortium findings (INICC). Am J
Infect Control. 2013;41(10):885-91.
Leblebicioglu H, Ozturk R, Rosenthal VD,
Akan OA, Sirmatel F, Ozdemir D, et al. Impact
of a multidimensional infection control
approach on central line-associated blood-
stream infections rates in adult intensive
care units of 8 cities of Turkey: findings of
the International Nosocomial Infection Con-
trol Consortium (INICC). Ann Clin Microbiol
Antimicrob. 2013;12:10.

Lee SS, Park SJ, Chung MJ, Lee JH, Kang
HJ, Lee JA, et al. Improved hand hygiene
compliance is associated with the change
of perception toward hand hygiene among
medical personnel. Infect Chemother.
2014;46(3):165-71.

Lopez-Cortes LE, Del Toro MD, Galvez-Ace-
bal J, Bereciartua-Bastarrica E, Farinas

MC, Sanz-Franco M, et al. Impact of an

82 Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

evidence-based bundle intervention in the
quality-of-care management and outcome
of Staphylococcus aureus bacteremia. Clin
Infect Dis. 2013;57(9):1225-33.

Mahfouz AA, Al-Zaydani IA, Abdelaziz AO,
El-Gamal MN, Assiri AM. Changes in hand
hygiene compliance after a multimodal
intervention among health-care workers
from intensive care units in Southwestern
Saudi Arabia. J Epidemiol Global Health.
2014;4(4):315-21.

Mathur B, Tak V, Gunjiyal J, Nair SA, Lal-
wani S, Kumar S, et al. Device-associated
infections at a level-1 trauma centre of a
developing Nation: Impact of automated
surveillance, training and feedbacks. Ind J
Med Microbiol. 2015;33(1):51-62.

Matthias Walz J, Ellison IRT, Mack DA, Fla-
herty HM, Mcllwaine JK, Whyte KG, et al. The
bundle “plus”: the effect of a multidisciplinary
team approach to eradicate central line-as-
sociated bloodstream infections. Anesth
Analg. 2013;10(4):868-76.

McMullan C, Propper G, Schuhmacher C,
Sokoloff L, Harris D, Murphy B, et al. A mul-
tidisciplinary approach to reduce central
line-associated bloodstream infections. Jt
Comm J Qual Pat Saf. 2013;39(2):61-9.
Medeiros EA, Grinberg G, Rosenthal VD,
Angelieri DB, Ferreira IB, Cechinel RB, et

al. Impact of the International Nosocomial
Infection Control Consortium (INICC) multidi-
mensional hand hygiene approach in 3 cities
in Brazil. Am J Infect Control. 2015;43(1):10-
5.

Mernelius S, Lofgren S, Lindgren PE,
Blomberg M, Olhager E, Gunnervik C, et al.
The effect of improved compliance with
hygiene guidelines on transmission of Staph-
ylococcus aureus to newborn infants: the
Swedish hygiene intervention and transmis-
sion of S aureus study. Am J Infect Control.
2013;41(7):585-90.

Mernelius S, Svensson P-0O, Rensfeldt G,
Davidsson E, Isaksson B, Lofgren S, et al.
Compliance with hygiene guidelines: the
effect of a multimodal hygiene intervention
and validation of direct observations. Am J
Infect Control. 2013;41(5):e45-8.

Micik S, Besic N, Johnson N, Han M, Hamlyn
S, Ball H. Reducing risk for ventilator asso-
ciated pneumonia through nursing sensitive
interventions. Intensive Crit Care Nurs.
2013;29(5):261-5.

Midturi JK, Narasimhan A, Barnett T, Sodek
J, Schreier W, Barnett J, et al. A successful
multifaceted strategy to improve hand hy-
giene compliance rates. Am J Infect Control.
2015;43(5):533-6.

Miranda-Novales MG, Sobreyra-Oropeza

M, Rosenthal VD, Higuera F, Armas-Ruiz A,
Perez-Serrato |, et al. Impact of the Interna-
tional Nosocomial Infection Control Consor-
tium (INICC) multidimensional hand hygiene
approach during 3 years in 6 hospitals in 3



197.

198.

199.

200.

201.

202.

203.

204.

206.

206.

207.

Mexican cities. J Patient Saf. 2015 Jun 10
[Epub ahead of print].

Mohamed KAE. Compliance with VAP bun-
dle implementation and its effectiveness

on surgical and medical sub-population in
adult ICU. Egypt J Chest Dis Tuberculosis.
2014,63(1):9-14.

Murni IK, Duke T, Kinney S, Daley AJ, Soenar-
to Y. Reducing hospital-acquired infections
and improving the rational use of antibiotics
in a developing country: an effectiveness
study. Arch Dis Childhood. 2015;100(5):454-
9.

Navoa-Ng JA, Berba R, Rosenthal VD, Villan-
ueva VD, Tolentino MC, Genuino GA, et al.
Impact of an International Nosocomial Infec-
tion Control Consortium multidimensional
approach on catheter-associated urinary
tract infections in adult intensive care units in
the Philippines: International Nosocomial In-
fection Control Consortium (INICC) findings.
J Infect Public Health. 2013;6(5):389-99.
Obeid A, Naous A, Naja Z, Naja AS. Prevent-
ing ventilator associated pneumonia (VAP) in
a pediatric intensive care unit using a modi-
fied ventilator associated pneumonia bundle:
Pre-interventional and post-interventional
trial. Res J Med Sci. 2014;8(1):13-9.

Osorio J, Alvarez D, Pacheco R, Gomez CA,
Lozano A. [Implementation of an insertion
bundle for preventing central line-associat-
ed bloodstream infections in an intensive
care unit in Colombia.] Rev Chilena Infectol.
2013;30(5):465-73 [in Spanish].

Peres D, Neves |, Vieira F, Devesa |. [Strategy
to control methicillin-resistant Staphylococ-
cus aureus: the 5 year experience of a hospi-
tal.] Acta Med Portuguesa. 2014,27(1):67-72
[in Portuguese].

Quori A, Trujillo-Aleman S, Molina-Cabrillana
J, Ojeda-Garcia |, Dorta-Hung E, Ojeda-Var-
gas MM. [Improvement in urinary tract
infections rates in a department of internal
medicine.] Rev Calid Asist. 2013;28(1):36-41.
Reddy KK, Samuel A, Smiley KA, Weber

S, Hon H. Reducing central line-associat-

ed bloodstream infections in three ICUs

at a tertiary care hospital in the United

Arab Emirates. Jt Comm J Qual Pat Saf.
2014;40(12):559-1.

Resende DS, Peppe AL, dos Reis H, Abdallah
VO, Ribas RM, Gontijo Filho PP. Late onset
sepsis in newborn babies: epidemiology
and effect of a bundle to prevent central line
associated bloodstream infections in the
neonatal intensive care unit. Braz J Infect
Dis. 2015;19(1):52-7.

Restrepo AV, Valderrama MP, Correa AL,
Mazo LM, Gonzalez NE, Jaimes F. [Im-
plementation of the strategy “Clean Care

is Safer Care” in a third level hospital in
Medellin, Colombia.] Rev Chilena Infectol.
2014;31(3):280-6 [in Spanish].

Sakihama T, Honda H, Saint S, Fowler KE,
Kamiya T, Sato Y, et al. Improving healthcare

208.

209.

210.

211.

212

213.

214.

215.

216.

217.

218.

worker hand hygiene adherence before
patient contact: A multimodal intervention
of hand hygiene practice in three Japa-

nese tertiary care centers. J Hosp Med.
2016;1(3):199-205.

Sardana R, Mendiratta L, Dua JM, Kansal

S, Rawat R, Banerjee U. Minimizing cathe-
ter-related bloodstream infections in tertiary
healthcare set-up-a journey well travelled. J
Pat Saf Infec Control. 2013;1(1):16-8.
Schmitz K, Kempker RR, Tenna A, Stenehjem
E, Abebe E, Tadesse L, et al. Effectiveness
of a multimodal hand hygiene campaign
and obstacles to success in Addis Ababa,
Ethiopia. Antimicrob Resist Infect Control.
2014;3(1):8.

Schultsz C, Bootsma MC, Loan HT,Nga TT,
Thao le TR, Thuy TT, et al. Effects of infec-
tion control measures on acquisition of five
antimicrobial drug-resistant microorganisms
in a tetanus intensive care unit in Vietnam.
Intensive Care Med. 2013;39(4):661-71.
Sharma RK, Bhatia P. The impact of short
term hand hygiene campaign in a tertiary
care hospital. Ind J Public Health Res Devel-
op. 2015;6(2):1-3.

Singh S, Goyal R, Ramesh GS, Ravishankar
V, Sharma RM, Bhargava DV, et al. Control

of hospital acquired infections in the ICU: a
service perspective. Med J Armed Forces
India. 2015;71(1):28-32.

Su D, Hu B, Rosenthal VD, Li R, Hao C, Pan W,
et al. Impact of the International Nosocomial
Infection Control Consortium (INICC) multi-
dimensional hand hygiene approach in five
intensive care units in three cities of China.
Public Health. 2015;129(7):979-88.
Subramanian P, Choy KL, Gobal SV, Mansor
M, Ng KH. Impact of education on ventila-
tor-associated pneumonia in the intensive
care unit. Singapore Med J. 2013;54(5):281-
4.

Tillekeratne LG, Linkin DR, Obino M, Omar

A, Wanjiku M, Holtzman D, et al. A multifac-
eted intervention to reduce rates of cathe-
ter-associated urinary tract infections in a
resource-limited setting. Am J Infect Control.
2014;42(1):12-6.

Wick EC, Galante DJ, Hobson DB, Benson AR,
Lee KHK, Berenholtz SM, et al. Organizational
culture changes result in improvement in pa-
tient-centered outcomes: implementation of
an integrated recovery pathway for surgical
patients. J Am Coll Surg. 2015;221(3):669-
77.

Zhou Q, Lee SK, Hu XJ, Jiang SY, Chen C,
Wang CQ, et al. Successful reduction in cen-
tral line-associated bloodstream infections in
a Chinese neonatal intensive care unit. Am J
Infect Control. 2015;43(3):275-9.

Zhou Q, Lee SK, Jiang SY, Chen C, Kamalud-
deen M, Hu XJ, et al. Efficacy of an infection
control program in reducing ventilator-as-
sociated pneumonia in a Chinese neonatal
intensive care unit. Am J Infect Control.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

REFERENCES

2013;41(11):1059-64.

Zingg W, Cartier V, Inan C, Touveneau S,
Theriault M, Gayet-Ageron A, et al. Hospi-
tal-wide multidisciplinary, multimodal inter-
vention programme to reduce central venous
catheter-associated bloodstream infection.
PloS One. 2014;,9(4).

Rees S, Houlahan B, Safdar N, San-
ford-Ring S, Shore T, Schmitz M. Success

of a multimodal program to improve hand
hygiene compliance. J Nurs Care Qual.
2013,28(4):312-8.

Al-Tawfig JA, Amalraj A, Memish ZA. Reduc-
tion and surveillance of device-associated
infections in adult intensive care units at

a Saudi Arabian hospital, 2004-2011. Int J
Infect Dis. 2013;17(12):1207-11.

Chu G, Adams K, Crawford S. Improving
catheter-related blood stream infection in
haemodialysis patients using a practice
development framework. Renal Soc Austral
J.2013,9(1):16-21.

Welden LM. Electronic health record: driving
evidence-based catheter-associated urinary
tract infections (CAUTI) care practices.
Online J Issues Nurs. 2013;18(3).

Corcoran S, Jackson V, Coulter-Smith S,
Loughrey J, McKenna P, Cafferkey M. Sur-
gical site infection after cesarean section:
implementing 3 changes to improve the
quality of patient care. Am J Infect Control.
2013;41(12):1258-63.

Evans ME, Kralovic SM, Simbartl LA, Obrosky
DS, Hammond MC, Goldstein B, Evans CT,
Roselle GA, Jain, R. Prevention of methicil-
lin-resistant Staphylococcus aureus infec-
tions in spinal cord injury units. Am J Infect
Control. 2013;41(5):422-6.

Exline MC, Ali NA, Zikri N, Mangino JE,
Torrence K, Vermillion B, et al. Beyond the
bundle--journey of a tertiary care medical
intensive care unit to zero central line-as-
sociated bloodstream infections. Crit Care.
2013,17(2):R41.

Girard R, Gaujard S, Pergay V, Pornon P,
Martin Gaujard G, Vieux C, et al. Controlling
urinary tract infections associated with inter-
mittent bladder catheterization in geriatric
hospitals. J Hosp Infect. 2015;90(3):240-7.
Hakko E, Guvenc S, Karaman |, Cakmak A, Er-
dem T, Cakmakei M. Long-term sustainability
of zero central-line associated bloodstream
infections is possible with high compliance
with care bundle elements. East Mediterr
Health J. 2015;21(4):293-8.

Jones CM, Stewart C, Roszell SS. Be-

yond best practice: implementing a unit-
based CLABSI project. J Nurs Care Qual.
2015;30(1):24-30.

Jurke A, Kock R, Becker K, Thole S, Hendrix R,
Rossen J, et al. Reduction of the nosocomial
meticillin-resistant Staphylococcus aureus
incidence density by a region-wide search
and follow-strategy in forty German hospitals
of the EUREGIO, 2009 to 2011. Euro Surveill.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

83



REFERENCES

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

84

2013;18(36):pii=20579.

Leblebicioglu H, Yalcin AN, Rosenthal VD,
Koksal I, Sirmatel F, Unal S, et al. Effective-
ness of a multidimensional approach for
prevention of ventilator-associated pneumo-
nia in 11 adult intensive care units from 10
cities of Turkey: findings of the International
Nosocomial Infection Control Consortium
(INICC). Infection. 2013;41(2):447-56.

Lee AS, Cooper BS, Malhotra-Kumar S,
Chalfine A, Daikos GL, Fankhauser C, et al.
Comparison of strategies to reduce meticil-
lin-resistant Staphylococcus aureus rates in
surgical patients: a controlled multicentre
intervention trial. BMJ Open. 2013;3(9);
e003126.

Leekha S, Li S, Thom KA, Preas MA, Caffo BS,
Morgan DJ, et al. Comparison of total hospi-
tal-acquired bloodstream infections to cen-
tral line-associated bloodstream infections
and implications for outcome measures in
infection control. Infect Control Hosp Epide-
miol. 2013;34(9):984-6.

Lin DM, Weeks K, Holzmueller CG, Pronovost
PJ, Pham JC. Maintaining and sustaining the
On the CUSP: stop BSI model in Hawaii. Jt
Comm J Qual Patient Saf. 2013;39(2):51-60.
Mehta Y, Jaggi N, Rosenthal VD, Rodrigues
C, Todi SK, Saini N, et al. Effectiveness of a
multidimensional approach for prevention of
ventilator-associated pneumonia in 21 adult
intensive-care units from 10 cities in India:
findings of the International Nosocomial
Infection Control Consortium (INICC). Epide-
miol Infect. 2013;141(12):2483-91.

Mestre G, Berbel C, Tortajada P, Alarcia M,
Coca R, Fernandez MM, et al. Successful
multifaceted intervention aimed to reduce
short peripheral venous catheter-related
adverse events: a quasiexperimental cohort
study. Am J Infect Control. 2013;41(6):520-6.
Mukhtar A, Zaghlol A, Mansour R, Hasanin
A, EI-Adawy A, Mohamed H, et al. Reduced
incidence of methicillin-resistant Staphylo-
coccus aureus ventilator-associated pneu-
monia in trauma patients: a new insight into
the efficacy of the ventilator care bundle.
Trauma. 2014;16(3):202-6.

Muszynski JA, Sartori J, Steele L, Frost R,
Wang W, Khan N, et al. Multidisciplinary qual-
ity improvement initiative to reduce ventila-
tor-associated tracheobronchitis in the PICU.
Pediatr Crit Care Med. 2013;14(5):533-8.
Palomar M, Alvarez-Lerma F, Riera A, Diaz
MT, Torres F, Agra Y, et al. Impact of a na-
tional multimodal intervention to prevent
catheter-related bloodstream infection in the
ICU: the Spanish experience. Crit Care Med.
2013;41(10):2364-72.

Rello J, Afonso E, Lisboa T, Ricart M, Balsera
B, Rovira A, et al. A care bundle approach for
prevention of ventilator-associated pneumo-
nia. Clin Microbiol Infect. 2013;19(4):363-9.
Salama MF, Jamal W, Mousa HA, Rotimi V.
Implementation of central venous catheter

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

bundle in an intensive care unit in Kuwait:
effect on central line-associated blood-
stream infections. J Infect Public Health.
2016;9(1):34-41.

Steiner M, Langgartner M, Cardona F, Wald-
hor T, Schwindt J, Haiden N, et al. Significant
reduction of catheter-associated blood
stream infections in preterm neonates after
implementation of a care bundle focusing on
simulation training of central line insertion.
Pediatr Infect Dis J. 2015;34(11):1193-6.
van der Slegt J, van der Laan L, Veen

EJ, Hendriks Y, Romme J, Kluytmans J.
Implementation of a bundle of care to
reduce surgical site infections in patients
undergoing vascular surgery. PloS One.
2013;8(8):e71566.

Weaver SJ, Weeks K, Pham JC, Pronovost
PJ. On the CUSP: Stop BSI: evaluating the
relationship between central line-associat-
ed bloodstream infection rate and patient
safety climate profile. Am J Infect Control.
2014;42(10 Supp!.):S203-8.

Walker JL, Sistrunk WW, Higginbotham MA,
Burks K, Halford L, Goddard L, et al. Hospital
hand hygiene compliance improves with
increased monitoring and immediate feed-
back. Am J Infect Control. 2014;42(10):1074-
8.

Waters HR, Korn R Jr, Colantuoni E, Beren-
holtz SM, Goeschel CA, Needham DM, et

al. The business case for quality: economic
analysis of the Michigan Keystone Patient
Safety Program in ICUs. Am J Med Qual.
2011;26(5):333-9.

Harron K, Parslow R, Mok Q, Tibby SM, Wade
A, Muller-Pebody B, et al. Monitoring quality
of care through linkage of administrative
data: national trends in bloodstream infec-
tion in UK. PICUs 2003-2012. Crit Care Med.
2015;43(5):1070-8.

Schweizer ML, Chiang H-Y, Septimus E,
Moody J, Braun B, Hafner J, et al. Associa-
tion of a bundled intervention with surgical
site infections among patients undergo-

ing cardiac, hip, or knee surgery. JAMA.
2015;313(21):2162-71.

WHO core components for infection pre-
vention and control programmes: guideline
development group meeting report. Geneva:
World Health Organization; 2016.

Hansen S, Schwab F, Schneider S, Sohr D,
Gastmeier P, Geffers C. Time-series analysis
to observe the impact of a centrally orga-
nized educational intervention on the preven-
tion of central-line-associated bloodstream
infections in 32 German intensive care units.
J Hosp Infect. 2014;87(4):220-6.

Newitt S, Myles PR, Birkin JA, Maskell V,
Slack RCB, Nguyen-Van-Tam JS, et al. Im-
pact of infection control interventions on
rates of Staphylococcus aureus bacteraemia
in National Health Service acute hospitals,
East Midlands, UK, using interrupted time-se-
ries analysis. J Hosp Infect. 2015,90(1):28-37.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

252

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

. Miller MR, Griswold M, Harris JM, 2nd, Yeno-
kyan G, Huskins WC, Moss M, et al. Decreas-
ing PICU catheter-associated bloodstream
infections: NACHRI's quality transformation
efforts. Pediatrics. 2010;125(2):206-13.
Miller MR, Niedner MF, Huskins WC, Colantu-
oni E, Yenokyan G, Moss M, et al. Reducing
PICU central line-associated bloodstream
infections: 3-year results. Pediatrics.
2011;128(5):1077-83.

Bundy DG, Gaur AH, Billett AL, He B, Col-
antuoni EA, Miller MR. Preventing CLABSIs
among pediatric hematology/oncology
inpatients: national collaborative results.
Pediatrics. 2014;134(6):e1678-85.
Lipitz-Snyderman A, Steinwachs D, Needham
DM, Colantuoni E, Morlock LL, Pronovost

PJ. Impact of a statewide intensive care unit
quality improvement initiative on hospital
mortality and length of stay: retrospective
comparative analysis. BMJ. 2011;342:d219.
Reames BN, Krell RW, Campbell DA, Jr,,
Dimick JB. A checklist-based intervention

to improve surgical outcomes in Michigan:
evaluation of the Keystone Surgery program.
JAMA Surg. 2015;150(3):208-15.
Wirtschafter DD, Powers RJ, Pettit JS, Lee
HC, Boscardin WJ, Ahmad Subeh M, et al.
Nosocomial infection reduction in VLBW
infants with a statewide quality-improvement
model. Pediatrics. 2011;127(3):419-26.
Marsteller JA, Sexton JB, Hsu YJ, Hsiao

CJ, Holzmueller CG, Pronovost PJ, et al. A
multicenter, phased, cluster-randomized
controlled trial to reduce central line-associ-
ated bloodstream infections in intensive care
units. Crit Care Med. 2012;40(11):2933-9.
Bion J, Richardson A, Hibbert P, Beer J,
Abrusci T, McCutcheon M, et al. ‘Matching
Michigan”: a 2-year stepped interventional
programme to minimise central venous
catheter-blood stream infections in inten-
sive care units in England. BMJ Qual Saf.
2013;22(2):110-23.

Barnett AG, Page K, Campbell M, Brain D,
Martin E, Rashleigh-Rolls R, et al. Changes
in healthcare-associated Staphylococcus
aureus bloodstream infections after the
introduction of a national hand hygiene
initiative. Infect Control Hosp Epidemiol.
2014;35(8):1029-36.

Eldridge NE, Woods SS, Bonello RS, Clutter
K, Ellingson L, Harris MA, et al. Using the six
sigma process to implement the Centers for
Disease Control and Prevention guideline for
hand hygiene in 4 intensive care units. J Gen
Int Med. 2006;27(Suppl. 2):S35-S42.
Fitzpatrick KR, Pantle AC, McLaws M-L,
Hughes CF. Culture change for hand hygiene:
clean hands save lives, part Il. Med J Austr.
2009;191(8 Suppl):S13-S7.

Grayson ML, Jarvie LJ, Martin R, Johnson
PD, Jodoin ME, McMullan C, et al. Significant
reductions in methicillin-resistant Staphy-
lococcus aureus bacteraemia and clinical



264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

isolates associated with a multisite, hand
hygiene culture-change program and subse-
quent successful statewide roll-out. Med J
Austr. 2008;188(11):633-40.

Hawn MT, Vick CC, Richman J, Holman W,
Deierhoi RJ, Graham LA, et al. Surgical site
infection prevention: time to move beyond
the surgical care improvement program. Ann
Surg. 2011;254(3):494-9.

Hong AL, Sawyer MD, Shore A, Winters BD,
Masuga M, Lee H, et al. Decreasing cen-
tral-line-associated bloodstream infections
in Connecticut intensive care units. J Health-
care Qual. 2013;35(5):78-87.

Hsu Y-J, Weeks K, Yang T, Sawyer MD,
Marsteller JA. Impact of self-reported
guideline compliance: Bloodstream infection
prevention in a national collaborative. Am J
Infect Control. 2014;42(10 Suppl.):S191-6.
Lin DM, Weeks K, Bauer L, Combes JR,
George CT, Goeschel CA, et al. Eradicating
central line-associated bloodstream infec-
tions statewide: the Hawaii experience. Am J
Med Qual. 2012;27(2):124-9.

Mehta Y, Jaggi N, Rosenthal VD, Rodrigues
C, Todi SK, Saini N, et al. Effectiveness of a
multidimensional approach for prevention of
ventilator-associated pneumonia in 21 adult
intensive-care units from 10 cities in India:
findings of the International Nosocomial
Infection Control Consortium (INICC). Epide-
miol Infect. 2013;141(12):2483-91.

Patel PR, Yi SH, Booth S, Bren V, Downham
G, Hess S, et al. Bloodstream infection rates
in outpatient hemodialysis facilities partic-
ipating in a collaborative prevention effort:

a quality improvement report. Am J Kidney
Dis. 2013;62(2):322-30.

Pronovost P. Interventions to decrease cath-
eter-related bloodstream infections in the
ICU: the Keystone Intensive Care Unit Proj-
ect. Am J Infect Control. 2008;36(10):S171.
el-5.

Pronovost P Needham D, Berenholtz S,
Sinopoli D, Chu H, Cosgrove S, et al. An
intervention to decrease catheter-related
bloodstream infections in the ICU. New Engl
J Med. 2006;355(26):2725-32.

Pronovost PJ, Goeschel CA, Colantuoni E,
Watson S, Lubomski LH, Berenholtz SM, et
al. Sustaining reductions in catheter related
bloodstream infections in Michigan inten-
sive care units: observational study. BMJ.
2010;340:c309.

Roberts SA, Sieczkowski C, Campbell T, Balla
G, Keenan A. Implementing and sustaining a
hand hygiene culture change programme at
Auckland District Health Board. N Z Med J.
2012;125(1354):75-85.

Rosenthal VD, Alvarez-Moreno C, Villamil-Gé-
mez W, Singh S, Ramachandran B, Navoa-Ng
JA, et al. Effectiveness of a multidimensional
approach to reduce ventilator-associated
pneumonia in pediatric intensive care units
of 5 developing countries: International Nos-

276.

276.

277.

278.

279.

280.

281.

282.

283.

284.

ocomial Infection Control Consortium find-
ings. Am J Infect Control. 2012,;40(6):497-
501.

Rosenthal VD, Rodrigues C, Alvarez-Moreno
C, Madani N, Mitrev Z, Ye G, et al. Effective-
ness of a multidimensional approach for
prevention of ventilator-associated pneu-
monia in adult intensive care units from 14
developing countries of four continents:
findings of the International Nosocomial
Infection Control Consortium. Crit Care Med.
2012;40(12):3121-8.

Rosenthal VD, Rodriguez-Calderén ME,
Rodriguez-Ferrer M, Singhal T, Pawar M,
Sobreyra-Oropeza M, et al. Findings of

the International Nosocomial Infection
Control Consortium (INICC), Part II: Impact
of a multidimensional strategy to reduce
ventilator-associated pneumonia in neo-
natal intensive care units in 10 developing
countries. Infect Control Hosp Epidemiol.
2012;33(7):704-10.

Sinuff T, Muscedere J, Cook DJ, Dodek PM,
Anderson W, Keenan SP, et al. Implemen-
tation of clinical practice guidelines for
ventilator-associated pneumonia: a mul-
ticenter prospective study. Crit Care Med.
2013;41(1):15-23.

Stone SP, Fuller C, Savage J, Cookson B, Hay-
ward A, Cooper B. Evaluation of the national
Cleanyourhands campaign to reduce Staph-
ylococcus aureus bacteraemia and Clostrid-
ium difficile infection in hospitals in England
and Wales by improved hand hygiene: four
year, prospective, ecological, interrupted time
series study. BMJ. 2012;344:e3005.

Toltzis P, O'Riordan M, Cunningham DJ,
Ryckman FC, Bracke TM, Olivea J, et al.

A statewide collaborative to reduce pedi-
atric surgical site infections. Pediatrics.
2014;134(4):1174-e80.

Wirtschafter DD, Pettit J, Kurtin P, Dalsey

M, Chance K, Morrow HW, et al. A state-
wide quality improvement collaborative

to reduce neonatal central line-associat-

ed blood stream infections. J Perinatol.
2010;30(3):170-81.

Warren DK, Cosgrove SE, Diekema DJ, Zuc-
cotti G, Climo MW, Bolon MK, et al. A multi-
center intervention to prevent catheter-asso-
ciated bloodstream infections. Infect Control
Hosp Epidemiol. 2006;27(7):662-9.

Weeks KR, Hsu Y-J, Yang T, Sawyer M,
Marsteller JA. Influence of a multifaceted
intervention on central line days in intensive
care units: Results of a national multisite
study. Am J Infect Control. 2014;42:5197-
202.

Pantle AC, Fitzpatrick KR, McLaws M-L,
Hughes CF. A statewide approach to system-
atising hand hygiene behaviour in hospitals:
clean hands save lives, part I. Med J Austr.
2009;191(8 Suppl):S8-S12.

Berenholtz SM, Pham JC, Thompson DA,
Needham DM, Lubomski LH, Hyzy RC, et al.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

REFERENCES

Collaborative cohort study of an intervention
to reduce ventilator-associated pneumonia
in the intensive care unit. Infect Control Hosp
Epidemiol. 2011;32(4):305-14.

Fisher D, Cochran KM, Provost LP, Patterson
J, Bristol T, Metzguer K, et al. Reducing
central line-associated bloodstream infec-
tions in North Carolina NICUs. Pediatrics.
2013,132(6):e1664-71.

Ben-David D, Masarwa S, Adler A, Mishali

H, Carmeli Y, Schwaber MJ. A national
intervention to prevent the spread of carbap-
enem-resistant Enterobacteriaceae in Israeli
post-acute care hospitals. Infect Control
Hosp Epidemiol. 2014;35(7):802-9.
Berenholtz SM, Lubomski LH, Weeks K,
Goeschel CA, Marsteller JA, Pham JC, et al.
Eliminating central line-associated blood-
stream infections: a national patient safety
imperative. Infect Control Hosp Epidemiol.
2014;35(1):56-62.

Bonello RS, Fletcher CE, Becker WK, Clutter
KL, Arjes SL, Cook JJ, et al. An intensive care
unit quality improvement collaborative in
nine Department of Veterans Affairs hospi-
tals: reducing ventilator-associated pneu-
monia and catheter-related bloodstream
infection rates. Jt Comm J Qual Patient Saf.
2008;34(11):639-45.

Evans ME, Kralovic SM, Simbartl LA, Frey-
berg RW, Obrosky DS, Roselle GA, et al.
Veterans Affairs methicillin-resistant Staphy-
lococcus aureus prevention initiative associ-
ated with a sustained reduction in transmis-
sions and health care-associated infections.
Am J Infect Control. 2013;41(11):1093-5.
Koll BS, Ruiz RE, Calfee DP, Jalon HS, Stricof
RL, Adams A, et al. Prevention of hospital-on-
set Clostridium difficile infection in the New
York metropolitan region using a collabora-
tive intervention model. J Healthcare Qual.
2014;36(3):35-45.

Kralovic SM, Evans ME, Simbartl LA, Am-
brose M, Jain R, Roselle GA. Zeroing in on
methicillin-resistant Staphylococcus aureus:
US Department of Veterans Affairs’ MRSA
Prevention Initiative. Am J Infect Control.
2013;41(5):456-8.

Morris AJ, Panting AL, Roberts SA,

Shuker C, Merry AF. A new surgical site
infection improvement programme for

New Zealand: early progress. N Z Med J.
2015;128(1414):51-9.

Muto C, Herbert C, Harrison E, Edwards JR,
Horan T, Andrus M, et al. Reduction in cen-
tral line associated bloodstream infections
(CLABSIs) among patients in intensive care
units. MMWR. 2005;54(40):1013-6.

Saint S, Greene MT, Kowalski CP, Watson SR,
Hofer TR, Krein SL. Preventing catheter-as-
sociated urinary tract infection in the United
States: a national comparative study. JAMA
Int Med. 2013;173(10):874-9.

Stulberg JJ, Delaney CP, Neuhauser DV, Aron
DC, Fu P, Koroukian SM. Adherence to surgi-

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

85



REFERENCES

296.

297.

298.

299.

300.

301.

302.

303.

304.

306.

306.

307.

86

cal care improvement project measures and
the association with postoperative infec-
tions. JAMA. 2010;303(24):2479-85.
Unahalekhaka A, Jamulitrat S, Chongsuvi-
vatwong V, @vretveit J. Using a collaborative
to reduce ventilator-associated pneumo-
nia in Thailand. Jt Comm J Qual Pat Saf.
2007;33(7):387-94.

Dixon-Woods M, Leslie M, Tarrant C, Bion

J. Explaining Matching Michigan: an ethno-
graphic study of a patient safety program.
Implement Sci. 2013;8:70.

Render ML, Hasselbeck R, Freyberg RW,
Hofer TP, Sales AE, Almenoff PL. Reduction
of central line infections in Veterans Admin-
istration intensive care units: an observa-
tional cohort using a central infrastructure
to support learning and improvement. BMJ
Qual Saf. 2011;20(8):725-32.

Herzer KR, Niessen L, Constenla DO, Ward
WJ, Pronovost PJ. Cost-effectiveness of

a quality improvement programme to re-
duce central line-associated bloodstream
infections in intensive care units in the

USA (Provisional abstract). BMJ Open.
2014;4(9):e006065.

Slayton RB, Scott RD, Baggs J, Lessa FC, Mc-
Donald LC, Jernigan JA. The cost—benefit of
federal investment in preventing Clostridium
difficile infections through the use of a mul-
tifaceted infection control and antimicrobial
stewardship program. Infect Control Hosp
Epidemiol. 2015;36(6):681-7.

National Institute for Clinical Excellence.
Principles for best practice in clinical audit.
Oxford: Radcliffe Medical Press; 2002.
Charrier L, Allochis MC, Cavallo MR, Gregori
D, Cavallo F, Zotti CM. Integrated audit as

a means to implement unit protocols: a
randomized and controlled study. J Eval Clin
Pract. 2008;14(5):847-53.

Moongtui W, Gauthier DK, Turner JG. Using
peer feedback to improve handwashing and
glove usage among Thai health care work-
ers. Am J Infect Control. 2000;28(5):365-9.
Yinnon AM, Wiener-Well Y, Jerassy Z, Dor

M, Freund R, Mazouz B, et al. Improving
implementation of infection control guide-
lines to reduce nosocomial infection rates:
pioneering the report card. J Hosp Infect.
2012;81(3):169-76.

Cocanour CS, Peninger M, Domonoske BD,
Li T, Wright B, Valdivia A, et al. Decreasing
ventilator-associated pneumonia in a trauma
ICU. J Trauma. 2006;61(1):122-9; discussion
9-30.

Kilbride HW, Wirtschafter DD, Powers

RJ, Sheehan MB. Implementation of evi-
dence-based potentially better practices to
decrease nosocomial infections. Pediatrics.
2003;111(4 Pt 2):e519-33.

Armellino D, Trivedi M, Law |, Singh N, Schil-
ling ME, Hussain E, et al. Replicating changes
in hand hygiene in a surgical intensive care
unit with remote video auditing and feed-

308.

309.

310.

311,

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

back. Am J Infect Control. 2013;41(10):925-7.
McGuckin M, Waterman R, Govednik J.

Hand hygiene compliance rates in the United
States-—-a one-year multicenter collabora-
tion using product/volume usage mea-
surement and feedback. Am J Med Qual.
2009;24(3):205-13.

Workload indicators of staffing need (WISN):
user's manual. Geneva: World Health Organi-
zation; 2015 (http./www.who.int/hrh/resources/
wisn_user_manual/en/, accessed 18 October
2016).

Alonso-Echanove J, Edwards JR, Richards
MJ, Brennan P, Venezia RA, Keen J, et al.
Effect of nurse staffing and antimicrobial-im-
pregnated central venous catheters on the
risk for bloodstream infections in intensive
care units. Infect Control Hosp Epidemiol.
2003;24(12):916-25.

Blatnik J, Lesnicar G. Propagation of meth-
icillin-resistant Staphylococcus aureus

due to the overloading of medical nurses

in intensive care units. J Hosp Infect.
2006;63(2):162-6.

Borg MA. Bed occupancy and overcrowding
as determinant factors in the incidence of
MRSA infections within general ward set-
tings. J Hosp Infect. 2003;54(4):316-8.
Cunningham JB, Kernohan WG, Rush T.

Bed occupancy, turnover intervals and
MRSA rates in English hospitals. Br J Nurs.
2006;15(12):656-60.

Cunningham JB, Kernohan WG, Sowney

R. Bed occupancy and turnover interval as
determinant factors in MRSA infections in
acute settings in Northern Ireland: 1 April
2001 to 31 March 2003. J Hosp Infect.
2005;61(3):189-93.

Howie AJ, Ridley SA. Bed occupancy and
incidence of methicillin-resistant Staphylo-
coccus aureus infection in an intensive care
unit. Anaesthesia. 2008;63(10):1070-3.
Hugonnet S, Chevrolet JC, Pittet D. The effect
of workload on infection risk in critically ill
patients. Crit Care Med. 2007;35(1):76-81.
Hugonnet S, Uckay |, Pittet D. Staffing level: a
determinant of late-onset ventilator-associat-
ed pneumonia. Crit Care. 2007;11(4):R80.
Hugonnet S, Villaveces A, Pittet D. Nurse
staffing level and nosocomial infections: em-
pirical evaluation of the case-crossover and
case-time-control designs. Am J Epidemiol.
2007;165(11):1321-7.

Mark BA, Harless DW, Berman WF. Nurse
staffing and adverse events in hospi-

talized children. Policy Polit Nurs Pract.
2007;8(2):83-92.

Nijssen S, Bonten MJ, Franklin C, Verhoef J,
Hoepelman Al, Weinstein RA. Relative risk of
physicians and nurses to transmit pathogens
in a medical intensive care unit. Arch Intern
Med. 2003;163(22):2785-6.

Vicca AF. Nursing staff workload as a deter-
minant of methicillin-resistant Staphylococ-
cus aureus spread in an adult intensive thera-

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

py unit. J Hosp Infect. 1999;43(2):109-13.
Fridkin SK, Pear SM, Williamson TH, Galgiani
JN, Jarvis WR. The role of understaffing in
central venous catheter-associated blood-
stream infections. Infect Control Hosp Epide-
miol. 1996;17(3):150-8.

Petrosillo N, Gilli B, Serraino D, Dentico P,
Mele A, Ragni P, et al. Prevalence of infected
patients and understaffing have a role in
hepatitis C virus transmission in dialysis. Am
J Kidney Dis. 2001;37(5):1004-10.

Robert J, Fridkin SK, Blumberg HM, Ander-
son B, White N, Ray SM, et al. The influence
of the composition of the nursing staff on
primary bloodstream infection rates in a
surgical intensive care unit. Infect Control
Hosp Epidemiol. 2000;21(1):12-7.

Borg MA, Suda D, Scicluna E. Time-series
analysis of the impact of bed occupancy
rates on the incidence of methicillin-resistant
Staphylococcus aureus infection in over-
crowded general wards. Infect Control Hosp
Epidemiol. 2008;29(6):496-502.

Anderson JJ, Mokracek M, Lindy CN. A nurs-
ing quality program driven by evidence-based
practice. Nurs Clin North Am. 2009;44(1):83-
91, xi.

Virtanen M, Kurvinen T, Terho K, Oksanen

T, Peltonen R, Vahtera J, et al. Work hours,
work stress, and collaboration among ward
staff in relation to risk of hospital-associ-
ated infection among patients. Med Care.
2009;47(3):310-8.

Pittet D, Simon A, Hugonnet S, Pessoa-Silva
CL, Sauvan V, Perneger TV. Hand hygiene
among physicians: performance, beliefs, and
perceptions. Ann Intern Med. 2004;141(1):1-
8.

Cunningham JB, Kernohan WG, Rush

T. Bed occupancy, turnover interval and
MRSA rates in Northern Ireland. Br J Nurs.
2006;15(6):324-8.

Natural ventilation for infection control in
health-care settings. Geneva: World Health
Organization; 2009 (http.//www.who.int/water_
sanitation_health/publications/natural_ventilation.
pdf, accessed 18 October 2016).

Global guidelines for the prevention of sur-
gical site infections. Geneva: World Health
Organization; 2016 (http./www.who.int/gpsc/
ssi-guidelines/en/).

Decontamination and reprocessing manual
for health-care facilities. Geneva: World
Health Organization; 2016 (http:/www.who.int/
gpsc/ssi-guidelines/en/).

Infection prevention manual for construction
& renovation. Association for Professionals
in Infection Control and Epidemiology; 2015
(http://www.apic.org/For-Media/Announce-
ments/Article?id=b418d326-d4dc-4f91-a627-
7106da3b30ad, accessed 18 October 2016).
Guidelines for drinking-water quality, fourth
edition. Geneva: World Health Organi-

zation 2017 (http.//apps.who.int/iris/bitstre
am/10665/44584/1/9789241548151_eng.pdf,



REFERENCES

accessed 18 October 2016).

335. UK Health Building Note 00-09: infection
control in the built environment. London:
Department of Health. 2013.

336. Spaulding E. Chemical disinfection and
sntisepsis in the hospitals. J Hosp Res.
1972,9:5-31.

337. Safe management of wastes from health-
care activities, second edition. Geneva:
World Health Organization; 2014 (http./www.
searo.who.int/srilanka/documents/safe_manage-
ment_of_wastes_from_healthcare_activities.pdf,
acessed 18 October 2016).

338. WHO guideline on the use of safety-engi-
neered syringes for intramuscular, intra-
dermal and subcutaneous injections in
health-care settings. Geneva: World Health
Organization; 2015 (http./www.who.int/injec-
tion_safety/global-campaign/injection-safety_guid-
line.pdf, accessed 18 October 2016).

339. Birnbach DJ, Nevo |, Scheinman SR, Fitzpat-
rick M, Shekhter |, Lombard JL. Patient safety
begins with proper planning: a quantitative
method to improve hospital design. Qual Saf
Health Care. 2010;19(5):462-5.

340. Koff MD, Loftus RW, Burchman CC,
Schwartzman JD, Read ME, Henry ES, et al.
Reduction in intraoperative bacterial con-
tamination of peripheral intravenous tubing
through the use of a novel device. Anesthesi-
ology. 2009;110(5):978-85.

341. Thomas BW, Berg-Copas GM, Vasquez DG,
Jackson BL, Wetta-Hall R. Conspicuous vs
customary location of hand hygiene agent
dispensers on alcohol-based hand hygiene
product usage in an intensive care unit. J
Am Osteopath Assoc. 2009;109(5):263-7;
quiz 80-1.

342. Whitby M, McLaws ML. Handwashing in
healthcare workers: accessibility of sink lo-
cation does not improve compliance. J Hosp
Infect. 2004;58(4):247-53.

343. Kho AN, Dexter PR, Warvel JS, Belsito AW,
Commiskey M, Wilson SJ, et al. An effec-
tive computerized reminder for contact
isolation of patients colonized or infected
with resistant organisms. Int J Med Inform.
2008;77(3):194-8.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level 87



88

Annexes

ANNEX 1.
Guidelines Development Group

WHO African Region

Professor Shaheen Mehtar
Infection Control Africa Network
South Africa
smehtar@sun.ac.za

Dr Babacar Ndoye

Infection Control Africa Network
Senegal

basendoye2@yahoo.fr

Professor Valerie Robertson

Zimbabwe Infection Prevention and Control
Project (ZIPCOP)

Zimbabwe

vrobertsonzim@yahoo.co.uk

Ms Nanah Sesay-Kamara
Ministry of Health and Sanitation
Freetown, Sierra Leone
yananah@hotmail.com

WHO Region of the Americas

Dr Benjamin Park

Centers for Disease Control and
Prevention

Atlanta, GA, USA

Bip5@cdc.gov

Dr Fernando Otaiza
Ministry of Health
Santiago, Chile
fotaiza@minsal.cl

Professor Maria Clara Padoveze
University of Sao Paulo

Sao Paulo, Brazil
padoveze@usp.br

Dr Evangelina Vazquez Curiel

WHO Patients for Patient Safety Advisory
Group Member

Mexico
pacienteporpaciente@hotmail.com

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level

WHO European Region

Professor Petra Gastmeier

Institute of Hygiene and Environmental Medicine

Charité Universitatsmedizin
Berlin, Germany
petra.gastmeier@charite.de

Dr Walter Zingg

Infection Control Programe
University of Geneva Hospitals and
Faculty of Medicine

Geneva, Switzerland
Walter.zingg@hcuge.ch

Dr Pierre Parneix

South-West France Healthcare-
Associated Infection Control Centre
Bordeaux, France
pierre.parneix@chu-bordeaux.fr

Dr An Caluwaerts

Médecins Sans Frontiéres
Brussels, Belgium
An.Caluwaerts@brussels.msf.org

Professor Alison Holmes

Centre for Infection Prevention and
Management

Imperial College

London, United Kingdom
Alison.holmes@imperial.ac.uk

Professor Didier Pittet

Infection Control Programme and WHO
Collaborating Centre on Patient Safety
University of Geneva Hospitals and
Faculty of Medicine

Geneva, Switzerland
didier.pittet@hcuge.ch

WHO Eastern Mediterranean Region

Dr Maha Talaat

Infection Control Unit

US Naval Medical Research Unit and
WHO Collaborating Centre

Cairo, Egypt
Talaatm20@yahoo.com

Dr Riham El-Asady

Ain Shams University
Cairo, Egypt
Relasady67@yahoo.com

WHO South-East Asia Region

Ms Akeau Unahalekhaka
Faculty of Nursing
Chiang Mai University
Chiang Mai, Thailand
akeau@hotmail.com

Dr Geeta Mehta
Chief Editor

Journal of Patient Safety and Infection Control

New Delhi, India
gmehta5T@hotmail.com

Dr Kushlani Jayatilleke

Sri Jayewardenapura General Hospital
Sri Jayewardanepura Kotte, Sri Lanka
kjayatilleke@gmail.com

WHO Western Pacific Region

Professor Dale Fisher
National University Hospital
Singapore, Singapore
mdcfda@nus.edu.sg

Professor Wing Hong Seto

WHO Collaborating Centre for Infectious
Disease Epidemiology and Control,
University of Hong Kong,

Hong Kong

SAR, China

whseto@hku.hk

Professor M. Lindsay Grayson
Austin Health and University of
Melbourne

Melbourne, Australia
Lindsay.Grayson@austin.org.au

Professor Mary-Louise McLaws
University of New South Wales
Sydney, NSW, Australia
m.mclaws@unsw.edu.au

Methodologist

Professor Matthias Egger
Institute of Social and Preventive
Medicine (ISPM)

University of Bern

Bern, Switzerland
egger@ispm.unibe.ch



ANNEX II.
WHO Steering Group

Dr Benedetta Allegranzi

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

allegranzib@who.int

Dr Margaret Montgomery

Water, Sanitation, Hygiene and Health
Department of Public Health, Social and
Environmental Determinants of Health, Family,
Women's and Children’s Health

WHO

Geneva, Switzerland

montgomerym@who.int

Dr Edward Kelley

Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

kelleye@who.int

Dr Sergey Eremin

Antimicrobial Resistance Secretariat
WHO

Geneva, Switzerland
eremins@who.int

Dr Ali Mafi

Antimicrobial Resistance Regional Focal Point
Eastern Mediterranean Regional Office

Cairo, Egypt

mafia@who.int

Dr Hernan Montenegro von Mihlenbrock
Services Organization and Clinical Interventions
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

montenegroh@who.int

Dr Carmem LUcia Pessoa da Silva
Antimicrobial Resistance Secretariat
WHO

Geneva, Switzerland
pessoasilvacl@who.int

Dr Valeska Stempliuk

Infection Prevention and Control Regional
Focal Point

WHO Region of the Americas/Pan American
Health Organization

Washington, DC, USA

stempliv@who.int

Dr Shams Syed

Quiality Universal Health Coverage

Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

syeds@who.int

ANNEX IIl.
Systematic Reviews Expert Group

Dr Benedetta Allegranzi

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

allegranzib@who.int

Ms Julie Storr

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

storrju@who.int

Mr Anthony Twyman

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems and
Innovation

WHO

Geneva, Switzerland
anthony.twynman@gmail.com

Ms Claire Kilpatrick

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

kilpatrickc@who.int

Dr Nizam Damani

Infection Prevention and Control Global Unit
Service Delivery and Safety, Health Systems
and Innovation

WHO

Geneva, Switzerland

Nizdamani@aol.com

Dr Lesley Price

Department of Nursing and Community Health
Glasgow Caledonian University

Glasgow, United Kingdom

L.Price@gcu.ac.uk

ANNEXES

Professor Jacqui Reilly

Department of Nursing and Community Health
Glasgow Caledonian University

Glasgow, United Kingdom
jacquelinereilly@nhs.net

Dr Walter Zingg

Infection Control Programe
University of Geneva Hospitals and
Faculty of Medicine

Geneva, Switzerland
Walter.zingg@hcuge.ch

ANNEX IV.
External Peer Review Group

Dr Hanan Balky

WHO Collaborating Centre and GCC Centre for
Infection Control

Infection Prevention and Control Department
King Saud Bin Abdulaziz University for Health
Sciences

Riyadh, Kingdom of Saudi Arabia
BalkhyH@ngha.med.sa

Dr Michael Borg

Departments of Infection Control & Sterile
Services

Mater Dei Hospital

Valletta, Malta

michael.a.borg@gov.mt

Dr Jonas Gonseth Garcia

Abel Gilbert Pontén Hospital,
Guayaquil, Ecuador
jgonseth@hospitalguayaquil.gob.ec

Ms Carolina Giuffré

Argentine Association of Infection Control Nurses
British Hospital of Buenos Aires

Buenos Aires, Argentina

carogcab@gmail.com

Professor Nordiah Awang Jalil

Department of Medical Microbiology &
Immunology

Head, Infection Control Unit

Universiti Kebangsaan Malaysia Medical Centre
Kuala Lumpur, Malaysia
nordiah@ppukm.ukm.edu.my

Professor Folasade Ogunsola
Provost, College of Medicine
University of Lagos,

Lagos, Nigeria
fogunsola@unilag.edu.ng

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level 89



ANNEXES

90

ANNEX V

A Holmes declaration of interests

Principal
Project name investigator

£101 611 Networks for Excellence — Engineering Holmes Wellcome 01/10/2015 28/02/2017
solutions to AMR Trust via ISSF

£687 740 NIHR i4i “EPIC IMPOC" — ‘Enhanced Holmes NIHR 05/08/2015 04/08/2018
point of care infection management
policy application in critical care and
therapeutics’

£749 583 Engineering, Physical, Natural Sciences Toumazou/ EPSRC 01/08/2015 31/07/2017
and Medicine Bridging Research in Holmes/
Antimicrobial resistance: Collaboration Armstrong
and Exchange (EMBRACE).

£50 000 Collaborative in AMR: Life Science and Holmes/ EPSRC 01/06/2015 31/03/2016
Engineering, Scoping, Community-building  Toumazou/ Institutional
and Engaging (COALESCE) Armstrong/ Young/ sponsorship

Donaldson

£137 625 Investigating stratified antimicrobials use ~ Holmes BRC 01/04/2015 31/03/2017
for improved management of infections
and to minimise AMR: Through the
integration and application of enhanced
use of existing NHS data, advances in
diagnostics technology, bacterial genetics
and clinical pharmacology

£30 000 Reducing neonatal mortality and Holmes Tropical 01/03/2013 30/06/2015
paediatric infection through improved Health
patient safety in Rwanda Education

Trust

£165941 Eleanor Murray Health Foundation Share Holmes Health 01/01/2013 31/12/2015
Purpose Foundation

£117 843 Health foundation spotlight on health care- Holmes Health 01/01/2013 15/03/2014
associated infection Foundation

£456 042 Patient Safety Translational Research Holmes ICHNT / NIHR ~ 01/08/2012 31/07/2017
Centre

£20000 Enhances prescribing through CBR-based  Holmes / Georgiou  Imperial 01/04/2013 31/03/2013
Imperial Antibiotic Prescribing Policy College
smartphone application (ENIAPP)

£7155 Systematic review and meta-analysis Holmes CSOresearch  01/03/2013 28/02/2015
of interventions to improve antibiotic grant

AMR: antimicrobial resistance; NIHR: National Institute for Health Research; ISSF: Institutional Strategic Support Fund; EPSRC: Engineering and Physical Sciences
Research Council; NHS: National Health Service; BRC: Biochemical Research Centre; ICHNT: Imperial College Healthcare NHS Trust; CBR: case-based reasoning;

prescribing practices for hospital
inpatients

CSO: Chief Scientist Office.

Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level



World Health Organization

20 Avenue Appia

CH-1211 Geneva 27 Email: savelives@who.int
Switzerland Please visit us at:

Tel.: +41 22 791 5060 www.who.int/gpsc/en

\&\ 0 Organization
91789241"549929

\.’%



