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Background: Emergency department (ED) presentations have increased significantly domestically and
internationally. Swift identification and implementation of transmission based precautions (TBP) for
patients known or suspected of having an epidemiologically important pathogen is important. ED staff,
particularly triage nurses, are pivotal in detecting and preventing infection, including healthcare associ-
ated infections (HAI).
Methods: MEDLINE, CINAHL, PubMed and Ovid were searched for articles published between 2004 and
2015 using key search terms: infection control/prevention and emergency department(s), triage, and
transmission based precautions and emergency department(s), and triage, to identify common themes
for discussion. Systematic review/meta-analysis was not in the scope of this exploration.
Findings: Themes were identified relating to HAI and ED practices and grouped into: assisted detection of
conditions for which TBP is required, ED and TBP, mass-causality event/bioterrorism/pandemic/epidemic,
infection control not TBP and multi-resistant organisms not TBP. The literature is heavily influenced by

worldwide epidemic/pandemics and bioterrorist risks resulting in increased awareness of the importance
of swift identification of syndromes that require TBP, but only in these situations.
Conclusion: Implementation of appropriate TBP, changing triage practices, training and measures to assist
decision-making could assist in preventing HAI in the ED context. A systematic quantitative review of
the literature is recommended to guide practice change research.
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Prevention and control of healthcare associated infections (HAI)
s one of the greatest challenges confronting healthcare providers
nd clinicians worldwide. Emergency departments (ED) have a
ignificant role in identification, triage and application of proven
nfection prevention and control (IPC) measures to curb the risk
f transmission of communicable disease within the healthcare
etting. Best practice indicates this is achieved through the swift
dentification and implementation of transmission based precau-

ions (TBP) for patients who are known or suspected of having
n epidemiologically important pathogen. Emergency departments
re often viewed as healthcare safety net providers with the num-
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ber of ED presentations steadily increasing over recent years [1,2].
This added pressure from both the community and primary care
providers can potentially further strain a compromised or inade-
quate triage system and place healthcare worker and patient safety
in jeopardy.

Transmission-based precautions are IPC practices implemented
for the care of patients who are known or suspected to be infected
with a pathogen that is transmitted by contact (direct or indirect),
droplet or airborne routes [3,4]. These precautions are subse-
quently divided into three types: (1) contact, (2) droplet and (3)
airborne precautions, or a combination of these. Transmission-
based precautions are always implemented in addition to standard
precautions, which are IPC practices in place for all patients, regard-
less of known or suspected infectious status. In acute care settings,

TBP require a combination of:

• appropriate personal protective equipment (based upon route of
transmission)
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patient-dedicated equipment
single room accommodation or cohorting of patients
appropriate air handling systems
specific environmental cleaning requirements
restricted transfer and/or movement of patients within and
between facilities [3].

Timely implementation of TBP is aimed at reducing opportuni-
ies for infectious agents to be spread via their specific transmission
oute. These precautions are therefore warranted when there is a
otential for a patient to be infected, or colonised in some cases,
ith a relevant pathogen [3,4]. Community outbreaks of infectious
isease can be easily amplified in the healthcare setting if well-
stablished IPC principles and policies are not being practiced. This
s particularly true of respiratory pathogens such as respiratory syn-
ytial virus (RSV) and Bordetella pertussis or those spread through
irborne transmission such as measles and tuberculosis. In late
003 the world saw an outbreak of a new respiratory virus causing

llness and mortality in both patients and health care workers. By
id-2004 the pathogen, severe acute respiratory syndrome coro-

avirus (SARS-CoV), was identified and the world prepared for a
andemic response. The year 2009 saw a novel influenza A (H1N1)
train causing significant illness across the globe, resulting in a pan-
emic [5]. In 2014 the largest known outbreak of Ebola virus disease
EVD) occurred (and is still continuing) in West Africa with devas-
ating human, economic and societal effects in that region. With
he recent spread of Middle Eastern respiratory syndrome corona-
irus (MERS-CoV) in the Asia-Pacific region it is timely to consider
ow prepared EDs are to recognise presenting infectious diseases
nd implement the appropriate IPC precautions.

In Australia IPC policies and principles are in place as required
hrough the accreditation of health facilities, however compliance
ith these appears to not be routine during normal provision of

are [6,7]. Therefore when the need to step-up precautions occurs
here is a limited baseline level of practice and compliance to build
rom. For example, hand hygiene is widely recognised as a founda-
ion of infection prevention. The latest national compliance rate for
and hygiene in Australia is 82.2% across all healthcare workers [8].
ariation exists between professions with nurses and midwives at
4% and medical staff at 68.9% with other healthcare workers (such
s allied health professionals and ancillary staff) in between. With
aseline compliance at this level, one of the most basic aspects of

PC, there is little reason to suspect that this would not contribute
o healthcare workers becoming ill.

Similarly the compliance with transmission based precautions
s often less than ideal. High patient volume in acute care limits the
bility to place patients suspected of requiring single rooms in these
ntil a diagnosis is confirmed. This creates a potential reservoir of

nfection for both patients and healthcare workers alike. It has also
een shown that health care workers can be reluctant to implement
ransmission based precautions until a diagnosis is confirmed due
o perceived and real imposts on time and resources, plus adminis-
rative patient flow pressure. Human factors may lead to a situation
here the healthcare workers are cognitively overloaded and as

heir regular practice may be less than 100%, small breaches can
ccur that they themselves do not identify as breaches. The ‘To Err
s Human’ report in 2000 identified the gap between what is rec-
mmended practice and actual practice [9]. Consistently this gap is
dentified in the application of transmission based precautions as

ell as other infection prevention strategies potentially leading to
ealth care acquired infections in patients and health care workers
10]. The director of the Centers for Disease Control and Prevention

CDC), Dr Tom Frieden was recently quoted as saying

‘‘There are 75,000 deaths each year from infections spread in
ospitals in the U.S. We know no matter how good our recom-
endations for hand washing and personal protective equipment
cy Nursing Journal 19 (2016) 149–152

are, we have to have a large margin of safety for how they will
actually be implemented in the field’’ [11] suggesting that the CDC
acknowledges that clinicians are not always going to follow IPC
guidelines, and this is largely unintentional. Yet, accepting stan-
dards that put patients, staff and visitors at risk goes against legal
and ethical responsibilities of health care staff. This reinforces the
need for practices to be second nature for health care workers to
ensure that as the potential for harm increases small errors do not
have fatal consequences. The practice of infection prevention and
control is not an optional extra for clinical practice and patient
management, it is essential to both patient and healthcare worker
safety. The ability to recognise infectious conditions and implement
the appropriate TBP at all times and not only at times of heightened
awareness is therefore particularly relevant in the ED context.

Methods

To explore and discuss the current state of knowledge in this
area of interest, an exploration of the literature was performed
to provide a narrative. A systematic review or meta-analysis
was not performed as this is an exploratory review of the com-
mon themes within this topic, to identify directions for further
research. This included a search for works published in English
available via MEDLINE, CINAHL, PubMed and Ovid, for the years
2004 through to September 2015. Search terms included; infec-
tion control/prevention and emergency department(s), triage, and
transmission based precautions and emergency department(s), and
triage. The date range selected was to take into consideration
the effect that recent epidemic/pandemics may have had on ED
practice. Identified articles were used to select additional key terms
for further searches. Other relevant articles were identified from
the bibliographies of these papers.

Articles and documents sought in the review were those that
examined the identification of conditions caused or likely to be
caused by important pathogens and subsequent implementation of
appropriate IPC measures at triage and during admission to the ED.
More specifically the search was to identify literature that: exam-
ined the implementation of TBP upon presentation and admission
to the ED to prevent transmission to both health care workers
(HCW) and other patients/visitors; and relevant specifically to
pathogens transmitted via the contact, droplet and airborne routes
and their associated IPC practices in non-emergency (i.e. not mass
casualty, epidemic, pandemic, or bioterrorism) situations in the ED
setting. Conference abstracts were excluded from the search.

Results

A total of 3572 articles were discovered through the method
described. After the exclusion process described above the
remaining articles (n = 41) were then organised into categories to
identify common themes within the literature.

Discussion

A healthy degree of suspicion

The importance of rapid implementation of TBP in the ED setting
for the protection of patients and HCW against infectious diseases
is well represented in the literature [5,12–19]. Emerging and re-
emerging infectious diseases, international travel, mass gatherings,
incomplete vaccination, overpopulation, urbanisation all place

pressure upon contemporary healthcare and the ability to contain
infectious disease [5,13]. These issues combined with increasing
ED presentations of patients with non-emergent concerns, non-
communicable disease and a co-morbid ageing population indicate
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here is increased and arguably dangerous pressure upon ED staff to
rovide swift triage and care to patients [18,20]. Regardless of this
ressure, however, there is an imperative for the appropriate appli-
ation of TBP in this setting. Failure to identify a significant commu-
icable condition and the subsequent implementation of TBP has

ed to a number of infectious disease outbreaks to occur amongst
atients, staff and visitors both after admission to the ED and whilst

n the waiting room [14,21–28]. The most obvious of these would be
he reported transmission of SARS and pandemic influenza, how-
ver, infectious diseases such as gastroenteritis, scabies, tubercu-
osis, other airborne organisms and pertussis are well represented
14,21–23,25,27,29,30]. Emergency department clinical staff, par-
icularly those who have first contact with presenting patients,

ust be familiar with common infectious disease as well as those
hat are emerging or re-emerging locally and globally [13,20,31,32].

The identification of potential infection or colonisation of
atients with an epidemiological important microorganism in the
D is problematic [33,34]. Current literature suggests a gap in pro-
ciency for triage and ED staff when identifying infectious diseases
35–40]. Recommendations have previously been made by the
uropean Network of Infectious Diseases as to the requirements of
CW training in the recognition of patients with a suspect condition
ith particular importance on triage and ED staff [41]. The adoption

nd implementation of these requirements has not been reported
nd similarly it must be noted that the knowledge of infectious dis-
ases and relevant training for staff in the Australian context has
ot been described.

It has been identified that triage protocols should not only
nclude the normal assessment of urgency or severity of disease
ut also the risk of disease transmission that the patient poses both

n the waiting room and in the ED proper [20]. These procedures
hould be in place at all times, not just in times of pandemic, mass
asualty events, mass gatherings or other heightened awareness
20,35,42]. In doing so the risk of HAI is reduced. To assist it is
ecommended that based on the risk assessment of disease trans-
ission, empiric application of TBP should be utilised [5,20,41,43].
The application of TBP where triage practices are observed in

eal time is an area of limited research [44]. Related areas such as
pplication of airborne precautions have been studied but are often
etrospective and use document/database reviews or self-reporting
s data collection means [20,45–47]. These can be problematic
ue to documentation inaccuracies or bias in self-reporting. This

ndicates there is a need to undertake more rigorous real time
bservation research to document current practices.

ssisted detection of infectious diseases

Syndromic surveillance and syndromic identification methods
re well established and are designed to identify key features
f a patient presentation that may assist in identification of
nfectious risk such as: chief complaints, signs, symptoms, travel
istory, demographics, occupation [48,49]. Such practices were
ell utilised during the SARS and various influenza outbreaks and

ed to quick containment and treatment of the presenting infec-
ion [24,50]. Syndromic surveillance methods primarily focus upon
he early symptoms of an infectious disease and can be used in
onjunction with demographic data to identify risk [51,52]. Most
yndromic surveillance systems currently exist to identify bioter-
orism or epidemic/pandemic events, but it can be equally utilised
o identify patients who present to ED with an infectious disease
f local importance [52]. Syndromic surveillance must occur in real
ime to assist triage and ED staff in applying appropriate TBP to

revent the spread of infection.

Computerised systems are a useful adjunct to assist clinical deci-
ion making. Gerbier-Colomban and colleagues introduced such a
ystem that used syndromic algorithms to analyse structured and
cy Nursing Journal 19 (2016) 149–152 151

unstructured data from the ED electronic record to identify patients
with potential infectious diseases [51,52]. The results indicated the
system was successful in detecting respiratory (specificity 82.37%)
and cutaneous (specificity 95.93%) syndromes, but was less reli-
able for gastrointestinal syndromes [51]. The main problem with
this project was that it focused on patients admitted to the facility
and did not provide real time analysis to ED staff in order for them
to institute appropriate TBP.

Successful application of TBP in a time appropriate fashion has
been identified in a number of studies. This real time application of
TBP has required the real time detection of potentially infectious
patients [20,41]. The successful studies have shown that having
triage and ED staff well trained in the identification of infectious
diseases with a high index of suspicion and decision making algo-
rithms embedded in the triage assessment is an important way
to achieve this [36,38,53]. The use of point of care testing (POCT)
devices can further improve these practices.

Point of care testing using rapid tests at the bedside, or in the
ED has been reported by a number of studies to facilitate the detec-
tion and swift treatment of patients infected or colonised with an
epidemiologically important pathogen, such as influenza, respira-
tory syncytial virus (RSV) and group A Streptococcus (GAS) [54,55].
Therefore these tests can be used to validate the use of TBP for
patients who are identified as requiring them through syndromic
surveillance or the cessation/modification of TBP if the syndromic
assessment is not substantiated [55]. In doing this a reduction in
ED bed pressure can be achieved as patients are able to be cohorted
and/or accommodated via other appropriate mechanisms [54,55].
Unfortunately implementation of POCT in many EDs is not seen as
feasible due to funding and space requirements. Studies into the
cost/benefit of such systems are required and should include the
offset costs of reduced ED bed pressure and increased through put.

Considerations for further research

The literature strongly supports that providing ED staff with up
to date education in recognising potentially infectious presenta-
tions in their patients is important. Similarly the ability to correctly
and efficiently apply TBP once a requirement to do so is identi-
fied is vital in reducing the potential spread of disease within the
ED. Looking at alternate methods of education needs to be consid-
ered, such as the use of popular culture which has been shown to
increase engagement with educational activities and provide staff
with a safe environment to make mistakes [56,57]. Active real time
research into the application of TBP in the ED is an area well suited
to this particular type of activity.

Conclusion

It is clear from the literature that the rapid identification of
potentially transmissible conditions and the application of the
appropriate TBP is essential to both patient and HCW safety. There
are pressures and imperatives that make this difficult within the ED
environment and this, in association with a gap in infectious disease
detection proficiency, can lead to outbreaks of infectious disease
both inside health facilities and the community at large. Assist-
ing triage and ED staff through training and real time syndromic
surveillance methods, including POCT where applicable, can facili-
tate better outcomes. There are however areas in the research, such
as observation of the application of TBP at triage and in the ED
setting generally, that warrant further investigation. While under-
taking this narrative review of the literature it has become clear
that a more robust systematic quantitative literature review is

required. Despite this, a paucity of evidence has been found around
the appropriate application of TBP in the ED setting at times when
heightened awareness is not occurring.
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