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Abstract

Acute ambulatory care is a critical component of the emergency care pathway with national policy support and a
dedicated NHS Improvement network. The evidence base for treating acute medical illness outside hospital is a diverse
mix of randomised and observational studies with varying inclusion criteria, prognostic stratification, interventions
and healthcare setting which limits synthesis of all available evidence and translation to the UK context. There is little
consensus on the level of risk for home-based treatment for acute medical illness. Selection tools for referral to acute
ambulatory care have been developed but there is limited evidence for their use. There are still research questions
concerning optimal staffing, referral mechanisms, point of care diagnostic portfolio and tools for shared decision making.
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* Observational studies that describe processes of care and prognosis can support discharge decisions for acute medical
* There is no consensus on the level of risk that is appropriate for home-based care as opposed to hospital admission for

 Although policy and guidance have developed without a large evidence base of randomised trials, there is a role for
research to optimise the design and delivery of ambulatory care

Background

The acute medical care system faces a challenge
of increasing demand for same day assessment and
treatment on the backdrop of a fall in the number of
hospital beds." The available pool of acute hospital
beds is further reduced by delayed transfers of
care, which in turn slows the flow through acute
assessment facilities at the front door - the emergency
department (ED) and acute medical units (AMUs)
causing over-crowding which is a risk to patients and
staff.> This fixed capacity system can become rapidly
overwhelmed during surges in demand, which are
often relentless during winter months.?

In order to develop a sustainable acute medical
system, innovation in delivering processes of care
is needed. The Royal College of Physicians Future
Hospital Programme had a focus on care model
design and aimed to deliver more acute treatment
outside the hospital.* This was echoed in the NHS
England Five Year Forward View® and further steps
are being taken to promote ambulatory care through
NHS Improvement’s Ambulatory Emergency Care
(AEC) network.® Furthermore, there is growing
commentary based on observational data of
potential harms of hospital based care provision,’
adding to the impetus to seek credible alternatives
to hospital care.

What is the evidence base for the current
ambulatory care strategic policy and quality
improvement initiatives? And do we know how best
to implement that evidence to deliver a cost-effective
system of acute ambulatory care with optimal
referral mechanisms, staffing skill mix, diagnostic
test provision and follow up models?

Taxonomy of models - replacing a
hospital bed with the patients’ bed
Ambulatory care delivers acute medical care without
staying in hospital overnight. This in itself is a broad
definition and can encompass patients who are initially
seen in an acute setting but then have a variable
intensity of follow up, from one visit only through
to multiple daily visits. However, it includes patients
treated through a ‘hospital at home’ service who are
also receiving care for acute medical illness without
admission. The level of initial diagnostic work up and
intensity of monitoring in a hospital at home model
depends on the point in the care journey at which a
patient is referred - which can include a team arriving
at the patient’s home or care home after a call for
help, through to early supported discharge after initial
assessment and treatment at an acute hospital.

NHS Improvement has a focus on supporting
ambulatory care units to identify patients with acute
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illness who are at low risk of clinical deterioration,
and deliver rapid diagnostics to support senior led
decision making.® Therefore evidence from other
healthcare settings also needs to be applicable to this
platform of care if it is to inform the optimal delivery
of acute ambulatory care within the current NHS.

In a recent overview of all available systematic

reviews of treating acute illness in adults without
admission to hospital, the published evidence was
distilled into four care models.’

1. Hospital in the home, delivering hospital level
processes of care such as intravenous treatment
within the patients’ home environment, with
an evidence base comprising a range of acute
medical conditions."

[\

. ‘Quick decision units’, which offer intensive
diagnostics and senior decision makers,
although the only available evidence was from
different cities within Spain and had a focus on
earlier diagnosis of cancer."

(8]

. ‘Out-patient care’ which uses the existing
care delivery structures of the emergency
department (ED) or traditional out-patient
clinic but instead of arranging admission after
diagnosis of an acute medical illness, patients
are sent home instead. Individual studies using
this model recruited patients with specific
conditions such as pulmonary embolism
(PE)? or community acquired pneumonia
(CAP), with most evidence generated from
studies recruiting patients in the ED."?

4. Observations units" which assess, treat and

monitor patients for up fo 48 hours before

sending patients home, and are usually
attached to, and staffed by, the ED. Given
the prevalence of presenting conditions in the

ED, the evidence in this care setting includes

studies recruiting patients with chest pain.”

As the length of stay on these units included

overnight admission, their impact is more on

reducing overall length of hospital stay rather
than avoiding admission altogether.

Observational studies and randomised
studies — evidence for a care model or
evidence for a discharge decision?

The evidence base on treating acute illness outside
hospital includes observational studies of ambulatory
care models operating within routine healthcare

delivery,” even for high impact journals."®

In general,
the evidence for organisation and delivery of care
consists mainly of observational studies, as found in
the evidence searches for all questions in the recently
published National Institute for Health and Care
Excellence (NICE) guideline NG94 on organisation

and delivery of emergency and acute medical care.”

© 2018 Rila Publications Ltd.

Observational data makes comparisons between
patients treated in hospital and community-based
care harder to interpret because in routine care,
clinicians will be selecting patients for either hospital
treatment or home treatment partly based on their
impression of prognosis. As a result, ambulatory
care could appear to be safer than in patient care
because lower risk patients are sent home and higher
risk patients admitted (termed ‘confounding by
indication’).

A randomised study however, effectively evens
out factors that could be affecting prognosis in the
home and hospital settings and is a fairer test of
whether treating acute medical illness at home is
equivalent in terms of effectiveness compared with
acute hospital care. Randomisation is also a fairer
test of cost-effectiveness in a comparison with home
care, because it will reduce the chance that patients
with a higher risk of complications or need for
escalated care will all be in the hospital treated group.

Different care models have differing amounts of
randomised evidence for their use. The hospital at
home evidence base has the highest proportion of

randomised trials,"

quick decision units have only
observational data,!' and there is a mix of randomised
studies and observational studies for both out-patient
care models and observation units. There is debate
abouthow best to synthesise results from these different
research designs so that we can learn the most from all
published evidence. A recent Cochrane overview of
reviews compared results from randomised studies and
observational studies and found that effect estimates
were fairly similar,’® although these studies were
mainly for simple interventions such as medications,
which are not as complex as delivering a new model
of acute care. Nevertheless, is the lack of randomised
studies a problem?

Randomised studies are not always useful for
front door decision makers faced with a full hospital,
as the balance of risk and benefit of admission is
altered by the increased chance of admission related
harm." In addition, there are usually strict criteria for
entry into a randomised trial and evidence may not
easily translate to supporting decisions on location
of care if the patient in front of you would not have
been recruited into a trial of out of hospital care.

However, a study that demonstrates which
patients did not deteriorate over time, wherever
they were treated, and how they were treated, offers
more help to the decision maker at the front door
of a full hospital. Our main question in the context
of an acute hospital system that is dangerously full
is “which patients can we send home?”. This is
different from establishing the clinical and cost-
effectiveness of home treatment delivered through a
new care model compared with hospital treatment,
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as we wish to identify patients who are unlikely
to deteriorate on an established treatment. For
the discharge question, robust and transparently
reported observational studies are useful if they show
the factors which determine a good outcome during
the course of treating an acute medical illness and the
processes of care used to treat that illness.

Therefore, whilst randomised studies of care
models answer questions about their overall cost-
effectiveness which may be needed in healthcare
planning, high quality observational studies answer
questions about prognosis which can also inform
decisions over location of care.

Is there a consensus level of risk for
acute care outside of hospital settings?
There are several sources of evidence that point to
a lack of consensus on risk for acute treatment in
out of hospital settings. Firstly, there is a significant
variation in the proportion of patients that different
physicians select for treatment at home compared
with continued treatment in hospital. The elegant
study by Beckett et al demonstrated that over two
years, and balancing out differences in case mix,
the proportion of patients discharged by individual
consultants after initial assessment varied from 24%
to 47%.%° This suggests that individual clinicians
operate at a level of risk that feels appropriate for
them, across many presenting conditions and sets
of social circumstances. As a phenomenon, this
individual physician variation in risk tolerance has
been observed in other healthcare settings,?' and
also in risk management in urgent primary care, for
general practitioners undertaking home visits in an
out of hours service.?

Secondly, the level of mortality that is deemed
suitable for home treatment differs across clinical
prediction rules. The Pulmonary Embolism Severity
Index (PESI) and its simplified version (sPESI)
have a 30 day mortality of 1% at the cut points for
discharge from hospital after initial assessment for
a patient with pulmonary embolism.* The NICE
guidelines for community acquired pneumonia
support decisions for home based care for patients
with a CURB-65 score of 0 or 1 which has up to
3% mortality at 30 days*** (The British Thoracic
Society Guidelines in 2009 permitted supervised
ambulatory care for a CURB-65 score of 2, which
in the original validation had a mortality of up to
9%*). The Glasgow-Blatchford score for upper
gastro-intestinal bleeding has a 0% 30 day mortality
atits recommended discharge score,? although there
has been some interest in increasing the level of this
score to balance benefits of a reduced volume of
hospital admissions with a low but non-zero risk in

ambulatory patients.?” %

If clinicians vary in discharge decisions, and
prediction rules vary in level of risk for acute care
outside hospital, then we should look to shared
decision making with patients, and understand
what level of risk patients feel is appropriate
for them on deciding location of care.?” Whilst
clinicians may focus on mortality, other outcomes
may be more meaningful for patients, depending
on the clinical context. The introduction of shared
decision making in acute low risk chest pain
reduced investigations and hospitalisation without
an increase in harm,’ suggesting that this is feasible
as well as beneficial to patient and health system.
Further research is needed to understand how best
to present and discuss risk associated with location
of care in the setting of a range of acute illnesses and
then to incorporate this into a shared decision on
subsequent management.

Selecting patients for referral to
ambulatory care units

There are two strategies to identify conditions that are
suitable to be seen on ambulatory care units — either
to use the research evidence for single conditions that
have outcomes for ambulatory treatment, or to define
an overall set of risk criteria across all presentations,
where there are no immediate features that argue
for in patient care. Although some authors refer to
‘ambulatory care sensitive conditions’,® these are
in fact diseases where better community care could
prevent hospital admission, rather than identifying
diseases that are suitable for acute ambulatory care.”!

NHS Improvement’s AEC Network® and the
Royal College of Physicians Ambulatory Care
Toolkit** recommend patient selection tools to
support the identification of patients who are
suitable for ambulatory care. There are two potential
clinical prediction rules to support identification of
patients who can be streamed from the incoming
medical workflow onto an ambulatory unit, due to
determining a high likelihood of not requiring in
patient admission.

The Ambulatory (AMB) score® was derived
and validated in patients referred to one medical
assessment unit. Routine clinical data from 282
patients were used to identify variables which were
associated with being discharged home on the day of
referral to the acute medical team and the predictive
factors were included in a score, which was then
tested on 343 patients. The Glasgow Admission
Prediction (GAP) score** was derived and validated
in patients attending emergency departments in
different hospitals in one city over a two year period.
Routine healthcare data from 212,351 patients were
used to create the GAP score that predicted discharge
home from the emergency department, irrespective

© 2018 Rila Publications Ltd.
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of the presenting complaint, and this was then tested
on 107,615 patients.

Both these scores have their strengths and
limitations. The AMB score is applicable to patients
who are referred to an acute medical team, as thisis the
derivation setting for the score.”® For triage teams in
acute care, this rule could be utilised to help decide if
patients should be directed to AMU or to ambulatory
care. However, it was derived and then validated in
one centre only, which limits generalisability and the
pool of recruited patients for this study was small.
The GAP score had a multicentre derivation and
validation, which enhances generalisability, and has
almost 1000 times more patients for its derivation
and validation. However, the GAP score applies to all
adult patients who attend the ED and are discharged
by ED or by any specialty review, rather than those
who are solely referred to medicine.**

The AMB score has been externally validated
(i.e. tested in a population separate from its
derivation setting) among acute medical referrals
against the outcome of same day discharge.® It
was found to perform less well than in its original
derivation study due to a high false positive rate
of 60% i.e. among patients in whom the score
predicted same day discharge, more than half stayed
overnight in hospital.”> This would make the score
less useful in triaging patients to an ambulatory care
unit as the majority may go on to need overnight
admission.

In a multicentre validation study of both AMB
and GAP scores, the GAP score showed a greater

36 However,

ability to predict same day discharge.
this study was undertaken in the ED setting at initial
triage and was not limited to patients referred for
acute medicine. In general, prediction scores will
always perform better in settings that are similar
to their derivation,” so we would expect the GAP
score to outperform AMB when applied to all
adults attending ED triage. This does not mean that
GAP is better than AMB for selecting patients for
ambulatory care from all primary care and ED acute
medicine referrals.

However, the main criticism of both these scores
is that they predict a process outcome, namely same
day discharge, rather than a clinical outcome such as
successtul treatment on an ambulatory pathway over
anumber of days. These scores are designed to detect
all patients who are sent home after initial assessment,
irrespective  of subsequent clinical outcomes.
Therefore, they do not flag high risk patients who
are sent home after initial assessment and deteriorate.
If an ambulatory care score predicted successtul
treatment without any hospital admission, rather
than simply going home after initial assessment, then
it would capture the ideal ambulatory work flow.

© 2018 Rila Publications Ltd.

Implementing evidence for ambulatory
care

The evidence for different models of ambulatory care
is collectively built up from trials that often recruit
patients with single conditions. This has implications
for how we can use the evidence base to plan the
staffing skill mix, range of conditions accepted
for referral and diagnostic access for ambulatory
care units. The extent to which research informs
guidance and practice however is highly variable, as
the following examples show.

The evidence base for ambulatory treatment of
chemotherapy induced febrile neutropenia (CIFIN)
shows a sequential pattern of randomised trials™
followed by observations of implementation of
the trial design in routine care. The trials which
collectively show equivalent outcomes incorporate
an element of risk assessment to select patients for
immediate discharge home, using a risk stratification
score such as the Multinational Association of
Supportive Care of Cancer (MASCC) index.”” The
subsequent observational evidence base confirms
that implementation of the MASCC index supports
clinically effective ambulatory care in routine
practice.*
implementation may be subject to publication bias

However, observational evidence for

as pilot services which are not effective may not be
written up for publication.”

This contrasts with the evidence base for
ambulatory treatment of PE, which has very
few trials which randomise patients to home or
hospital."”” There is one trial that used the PESI score
to ensure that low risk patients were randomised to
either home or hospital (with all higher risk patients
being admitted)** so that outcomes could be fairly
compared. The other evidence is observational and
often embedded in larger randomised treatment
trials such as EINSTEIN PE, where retrospectively
applied PESI scoring is validated against physician
choice oflocation of care in both arms of a randomised
treatment comparison.” In spite of the Cochrane
review of ambulatory treatment concluding that
more evidence is needed before recommending out-
patient treatment of pulmonary embolism,** clinical
care and guidelines have progressed to support
ambulatory care, based on an observational evidence

base 45 46

Future opportunities for research

There are still uncertainties about optimal
ambulatory care deliveryand therefore opportunities
for research to improve care. Very little is published
on the patient and carer experience of acute
ambulatory care, yet in other emergency services,
patient experience has been used successfully
to design care delivery.” The inclusion of older
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patients living with frailty is highly variable, with the
Ambulatory Emergency Care Network case reports
showing average ages of ambulatory patients in the
50s,* yet other published data shows units with a
median age of 81.* Given the substantial benefit of
delivering comprehensive geriatric assessment for
acute frailty syndromes in the hospital setting,> we
need to understand how this can be incorporated
into ambulatory care provision.

The provision of rapid diagnostics is
emphasised in guidance,® yet we don’t know the
extent to which point of care testing (both range
of blood analytes and ultrasound provision) is
available within ambulatory units. Furthermore,
the appropriate clinical leadership, skill mix and
staffing ratios for ambulatory care units have yet to
be determined.

[l References

Finally, there has been very little published
data on longer term clinical outcomes after acute
ambulatory care assessment and treatment. NHS
Improvement does not include these in its essential

measures of ambulatory care,*

yet they are beginning
to be reported* and therefore need to be explored as
a marker of care quality.

Patients, carers, clinicians and arms’ length bodies
of the Department of Health and Social Care should
determine priorities for research questions that
can be taken to funders so that the UK can rapidly
develop the ambulatory component of a sustainable

acute care systern‘

Conflict of Interest
The authors declare that there are no conflicts of
interest.

1. Ewbank L, Thompson J, McKenna H. NHS hospital bed numbers:
past, present, future. London: UK: The King’s Fund, 2017.

2. Monitor. Improving patient flow: evidence to help local decision
makers. London: UK: Department of Health, 2015.

3. NHS England. Bed availability and occupancy time series. 2017.

4. Future Hospital Commission. Future hospital: caring for medical
patients. A report from the Future Hospital Commission to the
Royal College of Physicians. London, 2013

5. NHS England. Five Year Forward View: NHS England, 2014

6.  NHS Improvement. National priorities for acute hospitals 2017.
Good practice guide: focus on patient flow 2017 [Available from:
https:// improvement.nhs.uk/resources/good-practice-guide-
focus-on-improving-patient-flow/.

7. Krumholz HM. Post-hospital syndrome--an acquired, transient
condition of generalized risk. The New England journal of medicine
2013;368(2):100-2. doi: 10.1056/NEJMp1212324 [published
Online First: 2013/01/11]

8. Hamad M, Connolly VM. Ambulatory emergency care -
improvement by design. Clinical medicine (London, England)
2018;18(1):69-74. doi: 10.7861/clinmedicine.18-1-69 [published
Online First: 2018/02/14]

9. Conley J, O'Brien CW, Left BA, ef al. Alternative Strategies to
Inpatient Hospitalization for Acute Medical Conditions: A Systematic
Review. JAMA internal medicine 2016;176(11):1693-702. doi: 10.1001/
jamainternmed.2016.5974 [published Online First: 2016/10/04]

10. Caplan GA, Sulaiman NS, Mangin DA, et al. A meta-analysis
of “hospital in the home”. The Medical journal of Australia
2012;197(9):512-9. [published Online First: 2012/11/06]

11. Gupta S, Sukhal S, Agarwal R, ef al. Quick diagnosis units--an
effective alternative to hospitalization for diagnostic workup: a
systematic review. Journal of hospital medicine 2014;9(1):54-9. doi:
10.1002/jhm.2129 [published Online First: 2013/12/11]

12. Piran S, Le Gal G, Wells PS, et al. Outpatient treatment of
symptomatic pulmonary embolism: a systematic review and meta-
analysis. Thrombosis research 2013;132(5):515-9. doi: 10.1016/j.
thromres.2013.08.012 [published Online First: 2013/09/17]

13. Chalmers]JD, Akram AR, Hill AT. Increasing outpatient treatment
of mild community-acquired pneumonia: systematic review and
meta-analysis. The European rtespiratory journal 2011;37(4):858-
64. doi: 10.1183/09031936.00065610 [published Online First:
2010/08/24]

14. Galipeau J, Pussegoda K, Stevens A, et al. Effectiveness and safety
of short-stay units in the emergency department: a systematic
review. Academic emergency medicine : official journal of the Society for

Academic Emergency Medicine 2015;22(8):893-907. doi: 10.1111/
acem.12730 [published Online First: 2015/07/24]

15. Goodacre SW. Should we establish chest pain observation units in
the UK? A systematic review and critical appraisal of the literature.
Journal of accident & emergency medicine 2000;17(1):1-6. [published
Online First: 2000/02/05]

16. Federman AD, Soones T, DeCherrie LV, et al. Association
of a Bundled Hospital-at-Home and 30-Day Postacute
Transitional Care Program With Clinical Outcomes and
Patient Experiences. JAMA internal medicine 2018 doi: 10.1001/
jamainternmed.2018.2562 [published Online First: 2018/06/28]

17.  National Institute for Health and Care Excellence. Emergency and
acute medical care in over 16s: service delivery and organisation.
London: UK: NICE, 2018.

18. Anglemyer A, Horvath HT, Bero L. Healthcare outcomes assessed
with observational study designs compared with those assessed in
randomized trials. The Cochrane database of systematic reviews
2014(4):Mr000034.  doi:  10.1002/14651858. MR000034.pub2
[published Online First: 2014/05/02]

19. Madsen F, Ladelund S, Linneberg A. High levels of bed
occupancy associated with increased inpatient and thirty-day
hospital mortality in Denmark. Health affairs (Project Hope)
2014;33(7):1236-44. doi: 10.1377/hlthaff.2013.1303 [published
Online First: 2014/07/10]

20. Beckett DJ, Spears M, Thomson E. Reliable consultant level data
from an acute medical unit: a powerful tool for improvement. The
journal of the Royal College of Physicians of Edinburgh 2018;48:101 - 13.

21. Franks P, Williams GC, Zwanziger J, et al. Why do physicians vary
so widely in their referral rates? Journal of general internal medicine
2000;15(3):163-8. [published Online First: 2000/03/16]

22. Rossdale M, Kemple T, Payne S, ef al. An observational study of
variation in GPs’ out-of-hours emergency referrals. The British
journal of general practice : the journal of the Royal College of General
Practitioners  2007;57(535):152-4.  [published Online  First:
2007/02/01]

23. Jimenez D, Aujesky D, Moores L, ef al. Simplification of
the pulmonary embolism severity index for prognostication
in patients with acute symptomatic pulmonary embolism.
Archives of internal medicine 2010;170(15):1383-9. doi: 10.1001/
archinternmed.2010.199 [published Online First: 2010/08/11]

24. Lim WS, van der Eerden MM, Laing R, et al. Defining
community acquired pneumonia severity on presentation to
hospital: an international derivation and validation study. Thorax
2003;58(5):377-82. [published Online First: 2003/05/03]

© 2018 Rila Publications Ltd.



Acute Medicine 2018; 17(3): 148-153

153

What is the evidence base for ambulatory care for acute medical illness?

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

National Institute for Health and Care Excellence. Pneumonia in
adults: diagnosis and management. London:UK: NICE, 2014.
Stanley AJ, Ashley D, Dalton HR, ef al. Outpatient management
of patients with low-risk upper-gastrointestinal haemorrhage:
multicentre  validation and prospective evaluation. Lancet
(London, England) 2009;373(9657):42-7. doi: 10.1016/s0140-
6736(08)61769-9 [published Online First: 2008/12/19]

Bryant RV, Kuo P, Williamson K, et al. Performance of the
Glasgow-Blatchford score in predicting clinical outcomes and
intervention in hospitalized patients with upper GI bleeding.
Gastrointestinal — endoscopy  2013;78(4):576-83. doi:  10.1016/j.
gie.2013.05.003 [published Online First: 2013/06/25]

Chatten K, Purssell H, Banerjee AK, et al. Glasgow Blatchford
Score and risk stratifications in acute upper gastrointestinal bleed:
can we extend this to 2 for urgent outpatient management?
Clinical medicine (London, England) 2018;18(2):118-22. doi:
10.7861/clinmedicine.18-2-118  [published ~ Online  First:
2018/04/08]

O’Connor AM, Llewellyn-Thomas HA, Flood AB. Modifying
unwarranted variations in health care: shared decision making
using patient decision aids. Health affairs (Project Hope) 2004;Suppl
Variation:Var63-72. doi: 10.1377/hlthaff.var.63 [published Online
First: 2004/10/09]

Hess EP, Hollander JE, Schafter JT, ef al. Shared decision making
in patients with low risk chest pain: prospective randomized
pragmatic trial. BM] (Clinical research ed) 2016;355:16165. doi:
10.1136/bmj.i6165 [published Online First: 2016/12/07]

Purdy S, Griffin T, Salisbury C, ef al. Ambulatory care sensitive
conditions: terminology and disease coding need to be more
specific to aid policy makers and clinicians. Public health
2009;123(2):169-73. doi: 10.1016/j.puhe.2008.11.001 [published
Online First: 2009/01/16]

Royal College of Physicians. Acute Care Toolkit 10: Ambulatory
Emergency Care 2015 [Available from: https://www.rcplondon.
ac.uk/ guidelines-policy/acute-care-toolkit-10-ambulatory-
emergency-care

Ala L, Mack J, Shaw R, ef al. Selecting ambulatory emergency
care (AEC) patients from the medical emergency in-take: the
derivation and validation of the Amb score. Clinical medicine
(London, England) 2012;12(5):420-6. [published Online First:
2012/10/30]

Cameron A, Rodgers K, Ireland A, et al. A simple tool to
predict admission at the time of triage. Emergency medicine journal:
EMJ] 2015;32(3):174-9. doi: 10.1136/emermed-2013-203200
[published Online First: 2014/01/15]

Thompson A, Wennike N. Testing the AMB score - can it
distinguish patients who are suitable for ambulatory care? Clinical
medicine (London, England) 2015;15(3):222-4. doi: 10.7861/
clinmedicine.15-3-222 [published Online First: 2015/06/03]
Cameron A, Jones D, Logan E, et al. Comparison of Glasgow
Admission Prediction Score and Amb Score in predicting need
for inpatient care. Emergency medicine journal: EM]J 2018;35(4):247-
51. doi: 10.1136/emermed-2017-207246 [published Online First:
2018/02/16]

Moons KG, Altman DG, Vergouwe Y, et al. Prognosis and
prognostic research: application and impact of prognostic models
in clinical practice. BMJ (Clinical research ed) 2009;338:b606. doi:
10.1136/bmj.b606 [published Online First: 2009/06/09]

38.

39.

40.

41.

42.

43.

44.

46.
47.

49.

50.

Teuffel O, Ethier MC, Alibhai SM, ef al. Outpatient management
of cancer patients with febrile neutropenia: a systematic review
and meta-analysis. Annals of oncology : official journal of the European
Society for Medical Oncology 2011;22(11):2358-65. doi: 10.1093/
annonc/mdq745 [published Online First: 2011/03/03]
Klastersky J, Paesmans M, Rubenstein EB, ef al. The Multinational
Association for Supportive Care in Cancer risk index: A
multinational scoring system for identifying low-risk febrile
neutropenic cancer patients. Journal of clinical oncology: official journal
of the American Society of Clinical Oncology 2000;18(16):3038-51. doi:
10.1200/jc0.2000.18.16.3038 [published Online First: 2000/08/16]
Cooksley T, Campbell G, Al-Sayed T, ef al. A novel approach to
improving ambulatory outpatient management of low risk febrile
neutropenia: an Enhanced Supportive Care (ESC) clinic. Supportive
care in cancer: official journal of the Multinational Association of Supportive
Care in Cancer 2018 doi: 10.1007/s00520-018-4194-1 [published
Online First: 2018/04/21]

Guyatt GH, Oxman AD, Montori V, ef al. GRADE guidelines:
5. Rating the quality of evidence--publication bias. Journal
of clinical epidemiology 2011;64(12):1277-82. doi: 10.1016/;.
jclinepi.2011.01.011 [published Online First: 2011/08/02]
Aujesky D, Roy PM, Verschuren F, et al. Outpatient versus
inpatient treatment for patients with acute pulmonary embolism:
an international, open-label, randomised, non-inferiority trial.
Lancet (London, England) 2011;378(9785):41-8. doi: 10.1016/
50140-6736(11)60824-6 [published Online First: 2011/06/28]
Fermann GJ, Erkens PM, Prins MH, et al. Treatment of pulmonary
embolism with rivaroxaban: outcomes by simplified Pulmonary
Embolism Severity Index score from a post hoc analysis of the
EINSTEIN PE study. Academic emergency medicine: official journal of
the Society for Academic Emergency Medicine 2015;22(3):299-307. doi:
10.1111/acem.12615 [published Online First: 2015/02/27]

Yoo HH, Queluz TH, El Dib R. Outpatient versus inpatient
treatment for acute pulmonary embolism. The Cochrane database
of systematic reviews 2014(11):Cd010019. doi: 10.1002/14651858.
CDO010019.pub2 [published Online First: 2014/11/21]

. British Thoracic Society. BRITISH THORACIC SOCIETY

GUIDELINE FOR  THE INITIAL OUTPATIENT
MANAGEMENT OF PULMONARY EMBOLISM. Thorax
2018;73(Supplement 2)

NHS Improvement. Ambulatory Emergency Care Directory, 2018.
Piper D, Tedema R, Gray J, et al. Utilizing experience-based co-
design to improve the experience of patients accessing emergency
departments in New South Wales public hospitals: an evaluation
study. Health services management research 2012;25(4):162-72. doi:
10.1177/0951484812474247 [published Online First: 2013/04/05]

. AEC Network. Ambulatory Emergency Care: A Safe and

Proven Approach to Resolve Emergency Care Challenges: NHS
Improvement, 2014.

Camm CF, Hayward G, Elias TCN, et al. Sepsis recognition tools in
acute ambulatory care: associations with process of care and clinical
outcomes ina service evaluation ofan Emergency Multidisciplinary
Unit in Oxfordshire. BMJ open 2018;8(4):¢020497. doi: 10.1136/
bmjopen-2017-020497 [published Online First: 2018/04/11]

Ellis G, Whitehead MA, O’Neill D, et al. Comprehensive geriatric
assessment for older adults admitted to hospital. Cochrane Database
Syst Rev 2011(7):Cd006211. doi: 10.1002/14651858.CD006211.
pub2 [published Online First: 2011/07/08]

© 2018 Rila Publications Ltd.



