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ABSTRACT

Objectives: Patients with sickle cell disease (SCD) with vaso-
occlusive crises (VOC) often visit the emergency department
(ED) for management of painful episodes. The primary
objective of this pilot study was to evaluate the acceptability
of a short-stay model for treatment of VOC in SCD outside of
the ED in Toronto, Canada. Secondary objectives were to
assess patient satisfaction of this model, barriers to its use
and comparison of clinical outcomes to a historical control.
Methods: Adult SCD patients with symptoms of an uncom-
plicated VOC between October 2014 to July 2016 were
managed according to best practice recommendations in a
short-stay unit as an alternative to the local emergency room.
Primary outcome of time to first analgesia, and secondary
outcome of discharge rate were compared to a historical
control at a local ED from 2009-2012. Satisfaction and barriers
to use of the ambulatory care delivery model were assessed
by patient survey.

Results: Twenty-one visits were recorded at the short-stay
unit during the study period. Average time to first opiate dose
was 23.5 minutes in the short-stay unit compared to
100.3 minutes in the ED (p <0.001). Discharge rate from the
short-stay unit was 84.2%. Average patient satisfaction with
this model of care was high (>4/5 on Likert scale) except for
geographic accessibility (85% response rate, n=18).
Conclusion: This study demonstrated high patient satisfaction
and acceptability of a short-stay model for treatment of
uncomplicated VOC in adult SCD patients in Toronto, the first
of its kind in Canada.

RESUME

Objectifs: Les personnes atteintes de drépanocytose et
souffrant de crises vaso-occlusives (CVO) se rendent souvent

aux services des urgences (SU) pour le soulagement
d'épisodes douloureux. L'étude pilote dont il est question ici
avait pour objectif principal d’évaluer I'acceptabilité d'un
modele de prestation de soins en service de court séjour en
vue du traitement des CVO liées a la drépanocytose,
administré hors des SU, a Toronto, au Canada. Quant aux
objectifs secondaires, ils visaient a évaluer le degré de
satisfaction des patients a I'égard du modele ainsi que les
obstacles a son application, et a comparer les résultats
cliniques avec ceux d'un groupe témoin historique.
Meéthode: Des adultes atteints de drépanocytose et présen-
tant des symptomes d’'une CVO sans complications ont été
traités, entre octobre 2014 et juillet 2016, selon les pratiques
exemplaires recommandées dans un service de court séjour
au lieu du SU local. Il y a eu ensuite comparaison du résultat
principal, soit le temps écoulé avant la premiére analgésie, et
du résultat secondaire consistant en le taux de sortie du
service avec ceux relevés dans le groupe témoin historique
traité au SU local entre 2009 et 2012. Le degré de satisfaction
des patients et les obstacles au modéle de prestation de soins
ambulatoires ont été évalués a l'aide d'un questionnaire
d’enquéte rempli par les participants.

Résultats: Durant la période a I'étude, 21 consultations ont été
enregistrées au service de court séjour. Le temps moyen écoulé
avant I'administration de la premiere dose d'opiacé était de
23,5 minutes au service de court séjour contre 100,3 minutes au
SU (p<0,001). Le taux de sortie du service de court séjour a
atteint 84,2 %. Le degré moyen de satisfaction des patients a
I'égard du modéle de soins était élevé (>4/5 sur une échelle de
Likert), sauf en ce qui concerne le degré d’accés géographique
(taux de réponse : 85 %; n=18).

Conclusion: Les résultats de I'étude font état d'un degré élevé
de satisfaction des patients et d’acceptabilité du modeéle de
prestation de soins en service de court séjour en vue du
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traitement des CVO sans complications chez les adultes
souffrant de drépanocytose, a Toronto; il s’agit du premier
modele du genre au Canada.

Keywords: emergency room diversion, short-stay model,
sickle cell disease, vaso-occlusive crisis

INTRODUCTION

Sickle cell disease (SCD) is a multisystem, inherited,
and chronic blood disorder affecting over 300,000
births per year worldwide and is associated with early
mortality and morbidity including stroke, sepsis, pain,
and reduced quality of life." Sickle cell vaso-occlusive
crises (VOC), characterized by severe bone pain,
account for approximately 90% of acute health care
visits for patients with SCD, usually in the setting of
emergency departments (ED).>® While best practice
management for VOC indicates that adequate analgesia
should be provided within 30 minutes to achieve early
resolution and facilitate early discharge, there are cur-
rently significant care gaps and delays in EDs to meet
this target.*” Contributing factors to suboptimal care
delivery for patients presenting with a VOC include ED
crowding, negative health care provider’s attitudes, a
lack of standardization of care, misperception of pain
behaviours, gaps in provider experience, and patient
factors such as opiate tolerance.®"?

These gaps in care have prompted many SCD out-
patient treatment centres in the United Kingdom, Car-
ibbean, and United States to develop models for
ambulatory short-stay units designed specifically to treat
VOC.#1%1%*17 Research has demonstrated that caring for
patients with a VOC outside of an ED can result in
improved pain control, fewer treatment delays, better
patient satisfaction, and reduced costs. For example, a
recent large cohort study in Maryland demonstrated a
20% lower admission rate for patients treated in a short-
stay unit."” Several examples of SCD short-stay units for
the management of VOC have also demonstrated cost
effectiveness, as compared with ED wuse, with the
potential savings of up to $1000 USD per visit.>”'*

In Canada, the prevalence of SCD is 3000-7000, with
over 1000 residing within the Greater Toronto Area.'®
Current provision of care for adult patients with SCD
who experience VOC occurs predominantly in the ED,
and a short-stay unit model has not been previously
evaluated in Canada. Given the potential impact on the
delivery of care for patients with SCD, we developed
and examined the acceptability of an innovative model
of care that incorporates a short-stay unit for the
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management of adult patients with SCD who experi-
enced an uncomplicated VOC at the Women’s College
Hospital in Toronto, Canada.

METHODS
Population and setting

Patients aged 18 years or older with a diagnosis of SCD
between October 2014 and July 2016 who obtained
follow-up at the Red Blood Cell Disorders (RBCD)
Clinic at University Health Network (UHN) in
Toronto, that houses the largest sickle-cell comprehen-
sive care centre in Canada, were eligible for inclusion in
the pilot study. SCD was defined by evidence of a clini-
cally significant sickle cell genotype (Hb SS, Hb SB?, Hb
SB*, and Hb SC) demonstrated using capillary electro-
phoresis. Patients were identified using a standard of care
triage process that involved calling the RBCD clinic if
they experienced pain concerning for VOC. Exclusion
criteria included symptoms concerning for a complicated
VOC, limited to neurologic symptoms, chest pain, severe
abdominal pain, shortness of breath, priapism, and fever
(>38.3°C/100.9°F).

Eligible patients were directed to the short-stay unit
located within the existing acute ambulatory care unit
(AACU) at the Women’s College Hospital in Toronto,
Ontario. The AACU is open 24 hours a day Monday to
Friday and staffed by a general internist, nurses, and a
pharmacist. The unit provides urgent patient assess-
ment for new medical conditions or exacerbations of
chronic medical conditions and is resourced with rapid
laboratory services, medical imaging, intravenous (IV)
therapies, and oxygen supplementation.

"The historical control included patients with a diag-
nosis of SCD seen at the UHN ED between August
2009 and September 2012. Inclusion criteria were as
follows: aged 18 years or older at the time of assess-
ment, and assigned a discharge diagnosis code signify-
ing a diagnosis of SCD, along with a sub-code
consistent with VOC. Exclusion criteria were transfu-
sion in the ED, absence of an SCD diagnosis based
on clinic notes, and illegible handwriting in clinical
documentation.
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Design

This is a before-and-after pilot study to examine the
acceptability of an ambulatory short-stay unit in
Toronto, Canada, for the management of uncomplicated
VOC in patients with SCD, as compared with a retro-
spective, historical control group managed in the ED.

Study protocol

A poster advertising the short-stay unit was displayed in
the waiting room of the outpatient RBDC clinic that
eligible patients attended, and pamphlets were also
handed out at clinic visits during the pilot period. As
part of routine care, patients of the RBCD clinic at
UHN are instructed to contact a nurse practitioner at
the clinic if they have pain that is difficult to control or
concerning during daytime working hours. During the
study period, all calls of this nature prompted the
RBCD nurse to evaluate the inclusion and exclusion
criteria to assess appropriateness for the short-stay unit.
Eligible patients were directed to the short-stay unit for
management of their uncomplicated VOC. Although
the telephone line for triage was only available from 9 a.
m. to 5 p.m. on weekdays, patients were permitted to
present to the short-stay unit anytime during operating
hours (24 hours from Monday to Friday) after triage.
Once at the short-stay unit, patients were clinically
assessed by nursing and medical staff trained in the
management of uncomplicated VOC.

Data were collected from patients who provided
consent to the study. If consent was not obtained,
patients were still treated according to the standard of
care at the short-stay unit but wer not included in the
study. A local treatment protocol based on the British
Committee for Standards in Haematology Guidelines
for VOC management was utilized.* This protocol was
designed locally through iterative input by experts in
the area of SCD, including physicians, pharmacy staff,
and nursing staff. In addition to supportive clinical care
and standard investigations for VOC, the protocol
included treatment with supplemental oxygen, IV
fluids, and a first opiate dose target within 30 minutes of
arrival (see Supplementary Material). Consultation with
a hematologist from the RBCD clinic was initiated
upon patient arrival at the short-stay unit. Transfer to
the local ED at UHN for admission under general
internal medicine (GIM) would occur if patients
developed any signs or symptoms suggestive of
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complications other than simple VOC or if their IV
pain control requirement exceeded 72 hours. Patients
were also transferred when the unit closed on Friday at
midnight. Otherwise, they were discharged home if
their pain decreased to a level that was manageable as an
outpatient.

Data collection

The clinical course of the patients in the short-stay unit
was documented according to local standards of care in
patient charts. Relevant clinical data including times of
triage, arrival, assessment and administration of pain
control, sickle cell genotype, formulation and dose of
pain medication, and pain scores throughout the stay
were then transferred to a standardized data abstraction
sheet by one of the investigators. Prior to discharge
from the short-stay unit, patients were also asked to
complete a short survey evaluating their experience.
This included assessment of patients’ experience at and
impressions of the short-stay unit according to several
parameters on a five-point Likert scale with an option
for qualitative feedback. Separate from the short-stay
unit patients, a consecutive sample of outpatients with
SCD attending routine clinical appointments at the
RBCD clinic at UHN were asked to complete a survey
about their knowledge of the short-stay unit and bar-
riers for its use. Approximately 550 active adult patients
with SCD were eligible to complete this survey form,
but a minimum target of 10% was made a priori to
accommodate the feasibility of distribution between
June 1 and July 30, 2016. Lastly, retrospective data were
collected from patient charts corresponding to pre-
sentations at the nearest ED (UHN) with ICD-10
codes for SCD (D57) from August 2009 to September
2012 to serve as the historical control group.

Outcome measures

The primary outcome was the time from patient arrival
to administration of the first opiate dose. Secondary
outcomes were total opiate dose per hour, pain scores
on arrival, pain scores at set intervals, length of stay, and
disposition status.

Statistical analysis

Descriptive statistics were performed for all relevant clin-
ical data from the short-stay unit and used to summarize
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quantitative survey data. Comparison of clinical outcomes
between the short-stay unit and local ED was performed
by matching visits. Because of the limited availability of
data, short-stay unit visits were matched for sex only to
local ED visits at a one-to-four ratio, and age was included
as an outcome variable. The analysis required the
Wilcoxon signed-rank tests for continuous variables and
McNemar test for discharge rates because of non-normally
distributed data samples. Statistical analysis was performed
using IBM SPSS Statistics, Version 23.

Ethical oversight

This study was completed by the investigators without
the influence of any commercial sponsor and in accor-
dance with Good Clinical Practice guidelines and the
Declaration of Helsinki. The study was approved by
the local research ethics boards at Women’s College
Hospital and UHN.

RESULTS
Baseline demographics and clinical characteristics

Baseline demographics and clinical characteristics of
the short-stay unit patients are presented in Table 1.

Table 1. Clinical and demographic data of short-stay unit
patients

There were 21 patient visits during the study period
corresponding to 12 unique patients. The mean age of
the patients during these visits was 28.2 + 8.3 years, with
a one-to-three male-to-female ratio. SS genotype
patients accounted for 16 visits, SC patients for 4 visits
and SB* for 1 wvisit. On average, it took patients
110.4+87.9 minutes from telephone triage to pre-
sentation at the short-stay unit. Once there, patients
were seen by an internist at a mean of 16.4 +18.1 min-
utes and given their first opiate dose at a mean of
23.5 +23.0 minutes. The mean total dose of oral (PO)
morphine equivalent received per hour (46.7 +
47.0 mg/h) was driven up by one patient who attended
the short-stay unit four times. However, the median
remained high in this population at 25.1mg/h. IV
hydromorphone was the most commonly administered
form of opiate. The average pain score at presentation
was 8.3 +1.3/10 and steadily decreased over time to
4.0+2.8/10 at 1080 minutes (Figure 1). The average
length of stay was 28.7 +21.2 hours, and 15.8% of visits
required transfer to an internal medicine inpatient
ward. Of the three patients who were transferred, two
had persistent pain, and one showed clinical signs of an
acute chest syndrome.

Patient experience

A patient satisfaction survey was completed for 85% of
the visits to the short-stay unit. Sixty-seven percent of

Standard patients completing the survey had obtained treatment
Parameter Value deviation for a VOC at an ED more than three times in the past
Visits 21 year. Satisfaction with care at the short-stay unit was
Patients 12 ranked very highly overall and also with respect to
Mean age (years) 28.2 8.3 specific aspects of care, with all the average ratings
Female 16 (76%)
Genotype SS 16 (76%) -
SC 4 (19%) 9
SBt 1 (5%) .
Opiate naive 4 (19%) o 7
On hydroxyurea 18 (86%) g &
Mean time of presentation 14:42 g 5
Mean time from triage to 110.4 87.9 A
presentation (min) 2 3
Mean time to first opiate (min) 235 23.0 2
Mean total oral morphine 46.7 47.0 1
equivalent (mg/hr) o L1 1 1 1 ! 1 |
Mean time to MD 16.4 18.1 0 &m0 240 120 1030 L
assessment (min) Minutes After Arrival
Mean length of stay (hrs) 28.7 21.2 Figure 1. Mean pain scores with standard deviations of
Admitted to inpatient ward 3 (16%) patients presenting with a VOC upon arrival at the short-
stay unit and specified time intervals.
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Table 2. Results of the short-stay unit patient satisfaction survey

Question (N=18)

ED diversion for sickle cell vaso-occlusive crisis

Mean score Standard deviation

Attended an emergency department >3 times in past year? 66.7%

How would you rate the care you have received today at Women's College short-stay unit? (1-5) 4.8 0.55

How would you rate the care you have received today at Women's College short-stay unit as compared 4.7 0.65
with previous care received in the Emergency Department? (1-5)

How satisfied are you with your visit to the ambulatory care unit? Duration of visit (1-5) 4.4 0.89

How satisfied are you with the visit to the ambulatory care unit? Sensitivity of your health care team to your 4.8 0.56
needs/concerns (1-5)

How satisfied are you with the visit to the ambulatory care unit? Knowledge of your health care team (1-5) 45 0.72

How satisfied are you with the visit to the ambulatory care unit? Explanations given to you (1-5) 4.4 0.87

Short-stay unit compared with the ED for: the convenience of our location (1-5) 3.3 0.89

Short-stay unit compared with the ED for: the length of time you had to wait before you spoke with a health 4.3 0.89
care provider about the reason for your visit (1-5)

Short-stay unit compared with the ED for: explained things in a way that was easy to understand (1-5) 4.3 0.89

Short-stay unit compared with the ED for: was sensitive to your needs and preferences (1-5) 4.4 0.92

Short-stay unit compared with the ED for: treated you with respect (1-5) 45 0.76

Short-stay unit compared with the ED for: receiving the pain management you needed or wanted (1-5) 4.8 0.46

Short-stay unit compared with the ED for: your confidence in the doctor/health care provider(s) you saw 4.4 0.74
during the visit (1-5)

Short-stay unit compared with the ED for: the overall facility available at the short-stay unit (1-5) 4.8 0.46

ED =emergency department.

above four out of five on a five-point Likert scale with
one exception. The convenience of location compared
with a local ED was ranked 3.3/5 on average. Qualita-
tive feedback primarily consisted of compliments to the
organization of the short-stay unit and suggestions to
open locations closer to where patients reside. Findings
from other specific questions can be found in Table 2.

Comparison with historical control

There were 602 visits to the local ED with diagnostic
codes corresponding to SCD during the retrospective
study period. However, availability of data, skewed sex
trends regarding visits to the short-stay unit, and local
ED populations restricted inclusion of most ED visits.
It is also notable that 12 “super-user” patients accoun-
ted for more than one-half of these visits. After one was
excluded because of incomplete data for the length of
stay, 20 short-stay unit visits were matched to 80 ED
visits and included in the analysis. All visits were from
confirmed cases of SCD, but genotype data were not
reliably available from the ED visits. A comparison
revealed no difference in age (p =0.78) or pain score at
presentation (p=0.72) between the two groups. Time
to the first opiate dose was significantly lower in the
short-stay unit (23.5 minutes), as compared with the
ED (100.3 minutes, p <0.001). The mean length of stay
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in the short-stay unit (28.7 hours) was longer than that
of the ED (7.9 hours); however, data on the total length
of stay at UHN were unavailable as 30% of the patients
in the historical control were transferred from the ED
to other departments in the hospital. The mean total
opiate dose received per hour was higher for patients in
the short-stay unit (46.7mg/h) than that of the ED
(11.9mg/h). The discharge rate was also higher for
patients in the short-stay unit (84.2%) than those in the
ED (69.7%). Further data comparing clinical outcomes
from the short-stay unit to the ED can be found in
Table 3.

Barriers

A survey distributed to the outpatient clinic population
eligible for the short-stay unit had an 88% response rate
(n=63) and revealed two major barriers to greater
utilization of the short-stay unit. A lack of information
regarding the short-stay unit (49.2%) was reported as
the most prevalent barrier to its use, and travel distance
(34.9%) was also a commonly reported concern. This
survey also collected data on the region of residence
within the Greater Toronto Area, revealing that only
5.1% of the patients resided in central Toronto, where
the short-stay unit is located. The distribution of the
eligible patient residence can be seen in Figure 2.
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Table 3. Comparison of clinical outcomes from the short-stay unit to historical emergency department control

Variable Short-stay unit (SD) Emergency department (SD) p-value
Mean age (years) 28.2 (8.3) 28.6 (8.8) 0.78
Mean pain score at presentation 8.3 (1.3) 8.1 (1.8) 0.72
Mean time to first opiate (min) 23.5 (23.0) 100.3 (56.8) <0.001
Mean total oral morphine equivalent (mg/hr) 46.7 (47.0) 11.9(2.7) <0.001
Mean length of stay (hrs) 28.7 (21.2) 7.9 (4.0)

Discharge rate (%) 84.2 69.7

SD = standard deviation.

%D EDU

W >20% 5-10%
e W 15-20% 0.1-5%
N =59 M 10-15% 0 0%

*WOMEN'’S COLLEGE HOSPITAL

Figure 2. Geographic distribution of patients with SCD
eligible for the short-stay unit in a scaled representation of
the Greater Toronto Area.

DISCUSSION

This pilot study demonstrated the acceptability of a
short-stay unit for the management of low volumes of
uncomplicated VOC in adult patients with SCD outside
of the ED that was the first of its kind in Canada. The
short-stay unit model provided faster access to a first
dose of an opiate and higher discharge rates compared
with the ED, suggesting improved quality of care. In
addition, patient satisfaction was rated high. A lack of
awareness and distance to the short-stay unit were
major barriers to higher uptake. This model provides an
example as to how to redesign the processes of care in
Canada for the management of SCD-related VOC that
have traditionally been managed in EDs.

Despite being repurposed for a patient population for
which it was not originally designed to treat, the short-
stay unit functioned smoothly in this study, as demon-
strated by short times from presentation to assessment
and initiation of pain control. These wait times are
consistent with those of other North American
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examples involving dedicated SCD day hospitals, with
20 minutes reported by Benjamin et al.'* and 58 min-
utes by Lanzkron et al."> The NIH, British Committee
for Standards in Haematology, and Canadian consensus
statement currently recommend administration of opi-
ates within 30 minutes of presentation as the goal for
the treatment of VOC.**” With our short-stay unit
model, this goal was achieved with an average time to
first dose opiate of 23.5 minutes, four times shorter than
in the ED (100.3 minutes).

Both mean and median doses of opiates utilized over
the course of visits to the short-stay unit were high in
this cohort, as compared with the historical control.
Only pediatric data were available for comparison from
other short-stay units, which reported substantially
lower dose requirements at 0.25 mg/kg/day IV mor-
phine equivalents.'® Contributing to this was a small
sample size, as well as repeat visits from patients with a
high tolerance for opiates. Overnight stays up to
72 hours were also accommodated in this study. Other
successful short-stay unit reports have demonstrated
average lengths of stay from 5 hours to 5.7 consecutive
day visits, but none included evening or overnight
hours.»'*'® Because the length of stay was long and
opiate doses were high in this study, it raises the con-
cern of opiate withdrawal after discharge. Although it
was reassuring that no short-stay unit patients returned
within a month of discharge, prospective data on ED
presentations were not included in this pilot study, so it
is not known if patients presented to the ED with opiate
withdrawal symptoms. Close outpatient follow-up after
extended opiate use is recommended to address
this issue.

It is also notable that the relatively short length of
stay seen in the historical control of this study was
reflective only of time spent in the ED, rather than total
time in the hospital that includes admission to inpatient
wards in 30% of historical control visits. The short-stay
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unit cohort demonstrated an admission rate to GIM of
15%, which is within the range of reports from other
day hospitals of 5%—57%.51%'*17 The remaining dis-
charged patients could significantly and positively
impact ED utilization, if this model were to be suc-
cessfully scaled to higher numbers.

The patient satisfaction survey completed at the
short-stay unit demonstrated a very favourable experi-
ence for this cohort, as compared with emergency room
visits. This indicates the successful mitigation in this
pilot study of unfavourable factors common in the ED,
such as crowding, a lack of standardization of care,
misperception of pain behaviours, and gaps in provider
experience. The only negative issue raised in the patient
satisfaction survey was the location of the short-stay
unit. The average time from triage to presentation was
nearly two hours, which represents a prohibitive travel
time for many patients experiencing severe pain. Geo-
graphic limitations are further highlighted in the
demographic survey of eligible patients that showed
that only 5.1% of subjects in this sample reside in the
same region as the short-stay unit and that distances
travelled are often >20km.

We presented both quantitative and qualitative
patient satisfaction data in this study. This allowed for
unique insights into the effectiveness of the model, as
well as barriers to its use, not previously reported for
other short-stay units. Overnight stays of up to 72 hours
were allowed using the existing infrastructure for short
inpatient stays, representing a distinct feature and
strength of this study. The main limitation of this study
was low recruitment, resulting in a low power for sta-
tistical analysis. Ineffective advertisement to the eligible
patient population and inconvenience of location con-
tributed to infrequent utilization. Attempts were made
to improve utilization through iterative attempts at
raising awareness, including pamphlets, posters, and
communication with ED physicians, but recruitment
remained slow throughout the 20-month study period.
Another limitation of this study was the historical
control design, which did not account for confounding
variables of differences in treatment between the study
periods and differences in the patients’ presenting
symptoms (complicated v. uncomplicated VOC)
between the short-stay unit and ED. This factor, along
with significantly different lengths of stay, limits the
interpretation of the comparisons of outcome measures
between the short-stay unit and historical control. It is
also important to note that this model relied on existing
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infrastructure that may not be available to other centres,
limiting reproducibility to other settings. However, we
were able to utilize existing resources and design a
model of care that was highly acceptable to patients
with SCD, avoiding the use of emergency room
settings.

Moving forward, engagement of health care centres
outside of central Toronto with a higher density of
SCD patients could be more effective in enrolling
patients in a short-stay unit. Another consideration is to
develop local infrastructure to establish more short-stay
units for the treatment of VOC in the communities
with the highest prevalence of SCD. Additionally,
incorporating diversion of appropriate patients pre-
senting to the ED that has been previously reported
could enhance the feasibility of this model and
demonstrate a significant impact on utilization.'* In
future studies, prospective utilization of EDs should be
examined to further explore reasons for low uptake of
this model. It will also be important to evaluate the
impact of a similar treatment protocol within the ED to
determine how much impact can be attributed to the
protocol, rather than the model of care.

CONCLUSIONS

This pilot represents a unique example of an acute care
short-stay unit for the management of uncomplicated
VOC in adult patients with SCD. We have demonstrated
high patient satisfaction, acceptability, and improved
quality of care provided with this model through the
established metric of time to pain control administration.
This model can be replicated in other acute care centres
in Canada and other countries with populations with
SCD to improve care delivery and patient satisfaction,
but further studies are required to demonstrate feasibility
and scalability to higher volumes.
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