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REGULAR ARTICLE

Increased acute care utilization in a prospective cohort of adults with
sickle cell disease
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Key Points

• Almost 70% of this
adult SCD cohort re-
ports chronic daily pain.

• Acute care utilization
for adults has increased
significantly when com-
pared with those stud-
ied in the Cooperative
Study of Sickle Cell
Disease.

The ESCAPED (Examining Sickle Cell Acute Pain in the Emergency vs Day Hospital) trial is an

ongoing prospective study comparing outcomes of people with sickle cell disease (SCD)

seeking care for acute pain management in either an emergency department or specialty

infusion clinic. The objective of this paper is to describe the baseline characteristics and health

care utilization of patients in the trial. This is a multicenter study across 4 US cities that

enrolled all adults with SCD living within 60miles (96.6 km) of a study site whowere expected

to have acute care utilization over the study period. Twenty-one percent of participants had no

acute care visits in the first 12 months of follow-up. Using negative binomial regression, we

describe subject characteristics that predict acute care utilization. Three hundred ninety-one

subjects have completed 12 months of follow-up with a mean age of 34.5 years (standard

deviation, 11.4), 60% are female. Fifty-four percent of subjects with hemoglobin SS disease

and 46%with hemoglobin SC disease had 3 or more acute visits over the study period.

The prevalence of chronic pain in this cohort was 68%. Predictors of higher rates of acute care

utilization included being unemployed, having chronic pain, being on chronic transfusion

therapy, having a history of stroke, and being on disability or on Medicaid. This is the first

prospective cohort in the modern era, and it demonstrates much higher rates of acute care

utilization than reported in the Cooperative Study of Sickle Cell Disease.

Introduction

Sickle cell disease (SCD) affects ;100 000 individuals in the United States.1 Acute painful vaso-occlusive
crises (VOCs) are the leading cause of emergency department (ED) utilization,2 affecting both patients with
homozygous SS disease and with variant (compound heterozygous) SC or Sb1 thalassemia. The extent of
ED care, and subsequent hospitalizations, is high and is primarily borne by adults with the disease.3

As an alternative to ED care, a growing body of literature supports the role of the subspecialty infusion
center (IC) in delivering individualized care to people with SCD.4,5 Benjamin et al first reported that
the establishment of a dedicated SCD day hospital led to a 40% reduction in inpatient admissions
relative to ED management.4 Since this seminal work, a number of papers have suggested that rapid
assessment of VOC, close monitoring, and individualized care improve outcomes.6-9 However, there has
not been a direct comparison between IC clinics and the ED as sites for pain management in SCD. The
ESCAPED (Examining Sickle Cell Acute Pain in the Emergency vs Day Hospital) study is an ongoing
multisite study comparing outcomes between patients seeking care in EDs and ICs. Here, we report the
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baseline characteristics and health care utilization of patients enrolled
in the ESCAPED trial. This is the first prospective cohort describing
acute care management for patients with SCD since the conclusion
of the Cooperative Study of Sickle Cell Disease (CSSCD) in the
1980s.

Methods

The ESCAPED study is ongoing in 4 US cities (Baltimore, MD;
Cleveland, OH; Milwaukee, WI; and Baton Rouge, LA). The primary
outcomes for the main trial include time to first dose of opioid, time
to reassessment of pain after the initial dose of pain medication,
patient disposition after acute pain treatment (ie, hospitalized vs
discharged home) and patient reported experience of care at each
visit. The primary purpose of this substudy was to examine acute
care utilization by the ESCAPED cohort, identify characteristics
associated with the number of acute care visits, and compare it with
the CSSCD cohort. Adults (181 years) with any SCD genotype
living within 60 miles (96.6 km) of a study site were screened for
enrollment. Participants were enrolled during regular outpatient
clinic visits. As the purpose of this study was to evaluate acute
care utilization, we excluded individuals whose disease was well
controlled on chronic transfusion therapy who had no acute visits
in the 2 years before screening. This was done to avoid enrolling
subjects who may not have any acute visits during the study period
(fewer than 20 subjects from all sites were excluded on this basis).
The study was institutional review board–approved at all 4 participat-
ing sites. After receiving informed consent, participants filled out
a survey to collect demographic details, medical information, and
self-reported presence or absence of chronic pain. Medical records
were reviewed to confirm existing disease complications. By conven-
tion in SCD, kidney disease was defined as albuminuria .30 mg/g
(or proteinuria) or an estimated glomerular filtration rate,90 mL/min
body surface area–corrected.

Table 1. Patient characteristics

Characteristics (n 5 391) Value

Sex, %

Female 59.8

Male 40.2

Sickle cell anemia (SCA)

SCA, % 69.3

SC variant, % 28.6

Mean age (SD) 34.5 (11.4)

Graduated high school, %

Y 80.8

N 15.9

Employed, %

Y 40.9

N 57.8

Insured by Medicaid, %

Y 53.7

N 42.5

Married or with significant other, %

Y 23.3

N 76.5

Residence, live alone, %

Y 28.9

N 71.1

Low annual income, <$20 000, %

Y 47.1

N 47.5

Disability, %

Y 59.8

N 39.4

Have PCP, %

Y 67.8

N 32.2

Kidney disease, %

Y 14.3

N 82.6

Leg ulcer, %

Y 4.9

N 93.4

Stroke, %

Y 13.0

N 84.9

Retinopathy, %

Y 19.2

N 78.0

Avascular necrosis, %

Y 33.0

N 65.2

Table 1. (continued)

Characteristics (n 5 391) Value

Priapism, male only, %

Y 30.6

N 69.4

Chronic pain, %

Y 67.5

N 32.5

Opioid use, %

Long acting only 3.1

Short acting only 56.3

Both 36.8

None 3.3

On chronic transfusions, %

Y 11.8

N 88.2

On hydroxyurea (SCA only), %

Y 63.8

N 35.8

N, no; PCP, primary care provider; SD, standard deviation; Y, yes.
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Each subject was asked to remain in the cohort for 18 months. We
continue to collect subjective and objective data from all visits for
acute uncomplicated VOC, defined as an acute episode of pain
with no other known cause that requires parenteral therapy for
pain relief. Data collected at each visit consist of time to first dose
of opioid, time to nurse reassessment after the first dose, and
disposition. All subjects are contacted monthly, and, where avail-
able, statewide health information exchanges are reviewed to
assure that all acute visits are captured.

We describe here the baseline characteristics of the entire cohort
and their acute care visits over the first 12 months of enrollment. We
used a series of negative binomial regression models to explore
associations between subject characteristics and the number of
acute visits for the subset of individuals in the cohort for at least
12 months.

Results

We have enrolled 483 participants in the ESCAPED trial; 391
have had at least 12 months of follow-up. The 391 subject’s
characteristics are described in Table 1. The number of subjects
lost to follow-up prior to 12 months of follow-up was 17, they are not
included in this analysis. The mean age of the cohort is 34.5 years
(SD, 11.4), and 60% of the cohort is female. The mean length of
follow-up in these 391 subjects was 16.6 (SD, 1.8) months (range,
12-18 months). The mean number of acute visits per month for
uncomplicated VOC by the cohort was 0.56 (SD, 0.83) with a
median of 0.22 (interquartile range, 0.06-0.78). The median number
of acute visits was 3.0 (interquartile range, 0.5-9.0). Fifty-four
percent of patients with hemoglobin SS disease had 3 or more visits
in the first 12 months of follow-up, with 36% having 6 or more visits.
For those with hemoglobin SC disease, 47% had 3 or more acute
visits, with 38% having.6 visits in the first 12 months of enrollment
(Figure 1). Eighty-four subjects have had no acute visits after
12 months of follow-up.

The prevalence of self-reported chronic pain in this cohort was
68%. More than 90% of the cohort reported using opioids, with
56% reporting the use of short-acting opioids only, and 36.8%
reporting the use of both short- and long-acting opioids. In univariate
analysis (Table 2), participants who were employed had fewer acute

visits than unemployed patients (mean 4.2 vs 8.2; incidence rate ratio
(IRR), 0.51 [95% CI, 0.38-0.68]). Individuals with chronic pain (mean
8.1 vs 3.9; IRR, 2.08 [95% CI, 1.53-2.83]), on chronic transfusion
therapy (mean 10.4 vs 6.2; IRR, 1.68 [95% CI, 1.08-2.61]), with a
history of stroke (mean 9.8 vs 6.3; IRR, 1.56 [95%CI, 1.02-2.38]), on
disability (mean 8.1 vs 4.5; IRR, 1.79 [95% CI, 1.34-2.40]), or those
on Medicaid (mean 7.3 vs 5.6; IRR, 1.30 [95% CI, 0.97-1.76]) had
more acute visits than those without these characteristics. The
use of long-acting opioids was associated with more acute care
visits (IRR, 3.19 [95% CI, 1.45-7.73]), and those on no opioids had
significantly fewer acute care visits (IRR, 0.31 [95% CI, 0.14-0.73])
compared with those on short acting opioids only. No association
was found between avascular necrosis (AVN) and utilization;
however, those with AVN were 2.56 times more likely to report
chronic pain (95% CI, 1.55-4.21) than those without AVN. There
was a trend toward decreased utilization for those on hydroxy-
urea, but it was not statistically significant (IRR, 0.87 [95% CI,
0.62-1.32]).

Discussion

The ESCAPED trial is the first modern, multicenter, prospective
cohort to describe acute care utilization for adults with SCD.
Brousseau et al3 described acute care utilization in a retrospective
cohort. They found that patients had a mean of 2.59 encounters
per year, with 18- to 30-year-olds having the highest utilization
rates, with 4.80 encounters per year. Our study demonstrates
higher rates of acute care utilization in this cohort, when compared
with that study, and higher than results from a prospective trial in
an earlier era. The CSSCD described acute care utilization by
adults and children in the 1980s. In that study, Platt et al described
pain rates in 3578 individuals; 39% of patients with homozygous
SS disease had no annual visits for VOC.2 In the ESCAPED study,
only 22% of adults with homozygous SS disease had no annual
visits for VOC. Strikingly, only 8% of subjects 20 years or older in
the CSSCD had 3 or more acute care visits in a year, whereas
in the ESCAPED cohort, 54% of patients with homozygous
SS disease had 3 or more annual visits. Similar differences in
utilization exist for those with variant SC disease, in which fewer
than 5% of the CSSCD cohort had .3 visits per year compared
with 46% in the ESCAPED cohort. While SC is seen as a less
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Figure 1. Number of acute care visits in the first 12 months

of follow-up in the ESCAPED trial by genotype.
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severe form of the disease, our trial demonstrates that this
population suffers from frequent painful events requiring acute care
utilization.

There are a number of possible reasons for the increase in
utilization seen in the modern era. First, in an era of improved
outcomes for children with homozygous SS disease (because of

Table 2. Univariate associations of acute care utilization

Characteristics Incident rate ratio (95% CI) Mean number of acute care utilizations (SD)

Sex (F vs M) 1.04 (0.77, 1.39) F M

6.8 (10.5) 6.6 (9.3)

SCA (SCA vs SC variant) 1.07 (0.78, 1.48) SCA SC variant

6.9 (10.4) 6.5 (9.5)

Age 0.98 (0.97, 0.997)** NA

Graduated high school (Y vs N) 0.81 (0.54, 1.21) Y N

6.4 (10.1) 7.9 (9.9)

Employed (Y vs N) 0.51 (0.38, 0.68)**** Y N

4.2 (7.0) 8.2 (11.2)

Insured by Medicaid (Y vs N) 1.30 (0.97, 1.76)* Y N

7.3 (10.2) 5.6 (9.4)

Married or with significant other (Y vs N) 0.90 (0.64, 1.27) Y N

6.2 (9.6) 6.9 (10.2)

Residence, live alone (Y vs N) 0.93 (0.68, 1.28) Y N

6.4 (10.0) 6.8 (10.1)

Low annual income, ,$20 000 (Y vs N) 1.13 (0.84, 1.53) Y N

7.2 (10.6) 6.4 (9.8)

Disability (Y vs N) 1.79 (1.34, 2.40)**** Y N

8.1 (11.0) 4.5 (8.0)

Have PCP (Y vs N) 1.20 (0.88, 1.64) Y N

7.1 (10.9) 5.9 (8.0)

Kidney disease (Y vs N) 1.38 (0.92, 2.09) Y N

8.9 (13.4) 6.5 (9.5)

Leg ulcer (Y vs N) 1.39 (0.71, 2.72) Y N

9.3 (18.7) 6.6 (9.5)

Stroke (Y vs N) 1.56 (1.02, 2.38)** Y N

9.8 (12.5) 6.3 (9.6)

Retinopathy (Y vs N) 1.37 (0.95, 1.98)* Y N

8.7 (12.2) 6.4 (9.6)

AVN (Y vs N) 1.17 (0.86, 1.60) Y N

7.5 (10.5) 6.4 (9.9)

Priapism, male only (Y vs N) 1.0 (0.61, 1.63) Y N

6.5 (8.5) 6.6 (9.7)

Chronic pain (Y vs N) 2.08 (1.53, 2.83)**** Y N

8.1 (11.1) 3.9 (6.6)

Opioid use (long acting vs short acting) 3.19 (1.56, 7.73)*** Short acting Long acting Both None

(both vs short acting) 2.15 (1.61, 2.88)****
4.6 (7.5) 14.6 (17.4) 9.8 (11.8) 1.4 (4.1)

(none vs short acting) 0.31 (0.14, 0.73)***

On chronic transfusions (Y vs N) 1.68 (1.08, 2.61)** Y N

10.4 (13.3) 6.2 (9.4)

On hydroxyurea (Y vs N) (SCA only) 0.87 (0.62, 1.23) Y N

6.6 (8.9) 7.5 (12.7)

CI, confidence interval; F, female; M, male; NA, not applicable.
*.05 , P , .1; **P , .05; ***P , .01; ****P , .001.

25 SEPTEMBER 2018 x VOLUME 2, NUMBER 18 ESCAPED TRIAL UTILIZATION 2415



infectious prophylaxis, transfusions to prevent stroke, and
hydroxyurea), the adult population with SCD is changing and
expanding. That is, the data from the ESCAPED trial are a
reflection of the survival into adulthood of people living with severe
disease. However, the impact of improved pediatric care is unlikely
to explain difference in utilization in variant SC disease, in which
survival has not changed.

Second, the national approach to pain changed during the era
of “pain as the fifth vital sign” initiative. Introduced in 1996 by
the American Pain Society, this emphasized the importance of
assessing and treating pain appropriately. Providers have become
more aggressive and skilled at managing pain in this era. Patients
may be better informed about the importance of seeking care and
have more confidence that they will receive adequate pain relief.
This more aggressive approach to pain management has led to
increased access to opioids. One could link increased utilization by
patients as being a result of drug seeking behavior. However,
although it exists, opioid use disorder in this patient population has
been noted to be uncommon in prior studies.10,11 In this era of an
opioid epidemic, there are no modern data on opioid use disorder in
those with SCD, and further study is required. More study is also
needed to better understand whether increased access to opioids
at home has increased the risk of developing a chronic pain
syndrome that leads to higher utilization, or if access to opioids at
home is being used effectively to treat chronic pain.

Thirty-nine percent of the ESCAPED cohort used long-acting
opioids, and 56% used short-acting opioids. These findings are
similar to those of the PiSCES (Pain in Sickle Cell Epidemiology
Study)12 project, a study examining daily pain in people with SCD,
with similar rates of long-acting opioid use but a slightly higher
number using short-acting opioids in the current study. In PiSCES,
29% of patients reported pain in .95% of diary days13; in the
current study, 68% of patients reported chronic daily pain. These
differences likely reflect a different measure of chronic daily pain,
and further study is needed, using a standardized approach to
measuring chronic daily pain.

Although there was a trend toward decreased acute care utilization
for those on hydroxyurea, it was not statistically significant. As
the primary outcome of the ESCAPED trial is an examination of
the quality of acute care, data on hydroxyurea adherence were
no collected. Numerous studies note that adherence to hydroxyurea

is often poor and that improved adherence is associated with improved
outcomes including decreased acute care utilization.14-16 The efficacy
of hydroxyurea is well established, and the lack of association of
hydroxyurea with acute care utilization likely reflects poor adherence to
therapy.

There are a number of limitations to this study. Subjects were
identified to have chronic pain by self-report with a question asking
if they had chronic daily pain. There is no evidence-based definition
of chronic pain for individuals with SCD, but Dampier et al17 have
recently suggested diagnostic criteria that can be used in future
studies. Another limitation is that we examined associations and not
causality; although we saw an association between employment
and decreased acute care utilization, it is unclear whether being
employed suggests less severe disease and ability to work or
reflects people who are more skilled at disease management and
reducing acute care utilization.

The finding that a history of chronic pain was associated with a
greater number of acute visits is not surprising. What is remark-
able is the very high prevalence of chronic pain in this cohort,
which we expect is representative of the adult sickle population
in the United States. We fear that current approaches to both
acute and chronic pain are suboptimal and look forward to the
testing of new approaches to pain management in this population
of patients.
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