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Abstract

Introduction: Sickle cell disease is a complex chronic disorder associated with increased morbidity and early mortality. The Pediatric
Quality Measures Program has developed new sickle cell-specific quality measures focused on hydroxyurea (HU) counseling and
annual transcranial Doppler (TCD) screening; however, these measures have not been used in a clinical setting to inform quality
improvement (Ql) efforts. Methods: From 2017 to 2018, 9 sickle cell subspecialty clinics from the Pacific Sickle Cell Regional
Collaborative conducted a year-long Ql collaborative focused on improving the percentage of patients with HU counseling and TCD
screening based on the new quality measures. After an initial kick-off meeting, the 9 sites participated in monthly conference calls.
We used run charts annotated with plan-do-study-act cycle activities to track each site’s monthly progress and the overall mean
percentage for the entire collaborative. Results: There was an overall improvement in the aggregate HU counseling from 85% to
98% (P < 0.01). For TCD screening, referral frequency changed from 85% to 90% (P = 0.76). For both measures, the variation in
frequencies decreased over the year. Conclusion: Over 1 year, we found that a regional QI collaborative increased HU counseling.
Although referral for TCD screening increased, there was no overall change in TCD completion. Overall, this Ql report’s findings can
help clinicians adopt and implement these quality measures to improve outcomes in children. (Pediatr Qual Saf 2021,6:379; doi:
10.1097/pg9.0000000000000379; Published online December 28, 2020.)

¥~\‘\‘\( ° SAFET}' .

>
From the *Department of Pediatrics, University of California, San ° 4( §
Francisco (UCSF), San Francisco, Calif.; tEpidemiology & $ PEDIATRIC 'S'. INTRODUCTION

Biostatistics, University of California, San Francisco (UCSF), o Sickle cell disease includes a group of
San Francisco, Calif.; tthe Institute for Health Policy inherited h . di d includi
Studiies, University of California, San Francisco (UCSF), inherited, chronic disorders [including
San Francisco, Calif.; §Children’s Hospital at Montefiore, sickle cell anemia (SCA—HbSS, HbSﬁO
Bronx, N.Y. The Albert Einstein College of Medicine, thalassemia), HbSC, HbSB+-thalassemia]
which are associated with increased mor-

c
>
[
]
-~
[ ]
Bronx, N.Y.; |\UCSF Benioff Children’s Hospital, Oakland, 2
~
g
‘

Calif.; **FrameShift Group, Phoenix, Ariz.; 11Department ° QUALITY & SAFETY v o ;
of Pediatrics, University of Washington, Seattle, Wash.; —Qy bldlty and early mortahty.‘ There are evi-
t1Seattle Children’s Hospital: Seattle, Wash.; §§Department b, "3‘. dence-based interventions that can improve

of Pediatrics, University of Arizona, Tucson, Ariz.; YDepartment
of Pediatrics, University of California, Davis, Sacramento, Calif.;
||l|Department of Internal Medicine, University of Colorado, Aurora,
Colo.; **Cure 4 The Kids Foundation, Las Vegas, Nev.; and t1tDepartments of
Pedliatrics and Pathology, Oregon Health & Science University, Portland, Oreg.

. ) S
Alnrynp « W pediatric outcomes. For example, hydroxy-

urea (HU) therapy can decrease complications
related to SCA, such as pain, acute chest syndrome and

Y .
nemia.? Annual transcranial Doppler (TCD) ultr n
Supplemental digital content is available for this article. Clickable URL citations anemia ual transcrania oppie ( C ) ultrasou d

appear in the text.

Selections from this manuscript were presented at the Pediatric Academic
Societies Meeting, April 27, 2019, Baltimore, MD.

*Corresponding author. Address: Michael D. Cabana, MD, MPH, Children’s
Hospital at Montefiore, 3411 Wayne Avenue, #745, Bronx, NY 10467

Email: mcabana@montefiore.org

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc. This
is an open-access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it
is permissible to download and share the work provided it is properly cited. The
work cannot be changed in any way or used commercially without permission
from the journal.

To cite: Cabana MD, Marsh A, Treadwell M, Stemmler F, Rowland M, Bender
MA, Bhasin N, Chung JH, Hassell K, Nik Abdul Rashid NF, Wong TE, Bardach
NS. Improving Preventive Care for Children With Sickle Cell Anemia: A Quality
Improvement Initiative. Pediatr Qual Saf 2021,6:379.

Received for publication May 26, 2020, Accepted September 2, 2020.
Published online December 28, 2020

DOI: 10.1097/pq9.0000000000000379

screening for children with SCA, when coupled with
chronic transfusion therapy for those at highest risk, can
decrease the incidence of stroke.?

Despite evidence-based recommendations for the man-
agement of SCA,* there are gaps in current care. For
example, based on Medicaid administrative data from
6 states, only 18% of children with SCA were noted to
have consistent HU therapy, based on prescription refill
records.® Also, annual TCD screening rates for children
with SCA are estimated to range from only 22% to 44%.°

To improve the quality of pediatric SCA care, the
Pediatric Quality Measures Program has developed 2
new quality measures for SCA that focus on (1) coun-
seling regarding the benefits and risks of HU, and (2)
annual TCD screening.” Though the American Academy
of Pediatrics recommends that the new pediatric quality
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measures “are useful for local quality improvement (QI)
activities as well as for reporting to state and federal
agencies and other regulatory bodies,”® there are lim-
ited data about the usability of these new measures. Our
objective was to examine if a multi-state QI collaborative
composed of sickle cell subspecialty clinics could utilize
these new PQMP quality measures for SCA care.

METHODS

Context

The Pacific Sickle Cell Regional Collaborative (PSCRC)
includes 15 clinical sites in the Western United States. It is
1 of 5 regional collaboratives funded by the Department
of Health and Human Services Health Resources and
Services Administration Sickle Cell Disease Treatment
Demonstration Program.’” PSCRC sites include commu-
nity hospitals and clinics, academic medical centers, and
federally qualified health centers.

PSCRC leadership includes clinicians with regional col-
laboration experience to standardize, improve, and refine
sickle cell disease care. Previous projects include tracking
barriers to HU uptake, developing HU educational mate-
rials, and creating state action plans to improve sickle cell
disease care. PSCRC site leads present lectures and clin-
ical case presentations on monthly telementoring video-
conferences, aligned with the Extension for Community
Healthcare Outcomes Project model that brings best-prac-
tice care to underserved areas.'

The existing collaborative structures provided a venue
for the QI collaborative work to test the SCA measures
usability. The QI collaborative started with a 1-day
in-person meeting. It continued for a year, with monthly
conference calls, plan-do-study-act (PDSA) cycles, and
data collection every other month.

Case Identification

Clinic staff at each site used manual chart reviews every
2 months to generate data on performance for both mea-
sures for children with SCA based on provider documen-
tation. For the HU measure, participating clinics identified
patients 9 months and older with SCA seen in the clinic
during the previous 2 months. For the TCD measure, par-
ticipating clinics identified children with SCA 2-15 years
of age seen during the preceding 2 months. Participating
clinicians collected data on the percentage of eligible chil-
dren who had received anticipatory guidance regarding
the risks and benefits of treatment with HU within the
last 12 months. Also, each site collected data on the per-
centage of children referred for TCD and the percentage
of children who had documentation of a completed TCD
within the last 12 months in the medical record.

If a patient was currently prescribed HU, “counseling”
was defined as a documented discussion of the risks and
benefits of continued therapy, reviewing labs and discuss-
ing the results with the patient, a parent or guardian, or
any other family member, and/or reviewing the patient’s
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adherence. If a patient was not currently prescribed HU,
“counseling” was defined as a discussion of the rationale
for HU treatment with the patient, a parent or guard-
ian, or any other family member, and/or a review of the
patient’s rationale for declining HU and/or a review of the
patient’s medical reasons for ineligibility.

TCD referral for screening (“TCD referral”) was
defined as any documentation by a healthcare provider
of patient referral for TCD screening to decrease stroke
risk. Completed TCD screening (“TCD completion”) was
defined as documentation of TCD screening results noted
in the patient’s medical record.

Interventions

We used the Model for Improvement as the QI frame-
work for the project.!" Participating PSCRC practices
were asked to identify a team from their practice. Practice
teams typically included 1 or more clinicians, an office
manager, and clinic staff (medical assistant or RN). Four
sites included a family partner (eg, parent of a child in
the practice with SCA). The family partner provided addi-
tional ideas from a family perspective for clinic interven-
tions, particularly concerning educational materials.

In August 2017, we conducted an 8-hour face-to-face
QI kick-off meeting over 2 days within the PSCRC annual
meeting in Sacramento, CA. This initial meeting included
a review of SCA care evidence, goals of clinical QI mea-
sures, a practical review of QI theory and methods, and
a review of baseline data that was collected on current
performance on HU counseling and TCD referral mea-
sures. During the meeting, based on baseline data, the col-
laborative team members developed specific collaborative
goals to increase the percentage of patients meeting the
measures. Each site also developed a PDSA cycle for a
test of change tailored to their site. Some PDSA cycles
attempted to address the specific clinic characteristics (eg,
availability of radiology and staffing), changes in staff
workflow, or interventions to modify patient behavior
(eg, patient reminders).

From August 2017 to September 2018, teams at each
site conducted a minimum of at least 3 PDSA cycles, with
most completing at least 6 cycles (one every 2 months).
Every other month, teams at each site collected data on at
least 10 patients or all patients if the volume was less than
10, via manual chart review as described above. Some
patients were evaluated more than once if they had mul-
tiple visits in the same year. During the 12-month inter-
vention period, the PSCRC collaborative conducted ten
1-hour webinar conferences that occurred approximately
once per month. The webinars were hosted by a mod-
erator who was familiar with QI techniques. During the
monthly webinars, the collaborative members reviewed
individual site data and overall collaborative perfor-
mance. Leaders at each of the sites shared their lessons
learned from their PDSA cycles and were encouraged
to apply lessons learned at other sites to their sites, as
applicable.'?
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Analysis

We used run charts (percentage of charts with docu-
mented TCD referral and HU counseling within the last
12 months), annotated with PDSA cycle activities, to
track the results monthly for each site, and the mean per-
centage for the entire collaborative. We tracked the range
of frequencies reported by the sites every other month.

Based on consensus and a review of baseline data, the
collaborative participants felt that achieving benchmarks
of 90% of patients with documented for HU counseling
and 90% for TCD referral within the last 12 months
would be a clinically significant goal. Since referral does
not always guarantee that a test will be completed, we
also collected data on TCD completion percentage docu-
mented in the medical record.

Due to the small number of patients at many sites,
reflecting the low prevalence of SCA in any given geo-
graphical area, we did not collect monthly data, nor were
we able to construct statistical process control charts.
However, we used chi-square and Fisher Exact tests to
compare the percentage of patients counseled for HU,
referred for TCD screening, and completed TCD screen-
ing at the baseline and final cycle.

Maintenance of Certification credit was provided to
qualified participants who completed the QI collabora-
tive requirements. The Institutional Review Boards at the
University of California, San Francisco, and at the Albert
Einstein College of Medicine approved this project.

RESULTS

Participation

From August 2017 to July 2018, 9 PSCRC clinics partici-
pated in the QI collaborative (Table 1). Of the 9 clinics, 3
clinics treated only adult patients, 5 treated only pediatric
patients, and 1 treated both adult and pediatric patients.
Since HU counseling recommendations applied to adult
and pediatric patients, all 3 adult-only clinics focused on
the HU counseling measure and only supplied data regard-
ing HU counseling frequencies. All 6 of the pediatric clinics
provided data on both HU counseling and TCD referral.

PDSA Cycles to Improve HU Counseling

For the HU measure, there was an overall improvement in
the aggregate data. At baseline, 85% of patients had doc-
umented HU counseling in the last 12 months. The coun-
seling percentage gradually increased each cycle to 98%
(P < 0.01 for comparison of beginning to the end of the
collaborative performance). Also, there was more consis-
tency in reporting over time. The reported clinic counsel-
ing percentages varied by 60 points (40%-100%) at the
beginning of the intervention to a range of 10% age points
(90%-100%) at the end. Individually, 4 clinics showed an
improvement, 3 showed no improvement, and 2 showed
a decline in the percentage of patients with a history of
HU counseling. In the 2 clinics with a decline, both had
a baseline counseling rate of 100% that declined to 90%.
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Figure 1 shows the changes in the HU counseling percent-
age and ranges with the different PDSA interventions initiated
by the sites. The individual clinics tested various interven-
tions throughout the year. Many clinics first implemented the
changes with only one provider or panel of patients before
expanding the interventions or training other providers.

Several different interventions focused on the use of the
electronic medical record (EMR). For example, several
clinics had EMRs that allowed clinicians to modify an
individual patient’s problem list. One intervention was to
add “HU counseling” to the patient problem list to remind
clinicians to counsel about HU. In 1 case, the clinic incor-
porated a standard order set for HU counseling into the
EMR. Another clinic implemented an order set in the EMR
to coordinate HU counseling with other clinic personnel.

Because the EMR could also be modified to create a
standardized set of extended text for clinical documen-
tation, this provided the impetus for clinicians to create
HU counseling documentation which could be easily
imported into a note, using an abbreviated word or
phrase (eg, a “dot phrase” in the EPIC EHR; Epic Systems,
Verona, Wis.). Early on, the QI collaborative developed
a consensus on what constituted adequate counseling in
specific circumstances (eg, initial counseling of HU, dis-
cussion of HU for patients who have previously declined
HU) and standard language to describe HU counseling
(See Appendix 1, Supplemental Digital Content 1, http://
links.lww.com/PQ9/A231). The development of this
dot-phrase created standardization of practice and docu-
mentation. It increased the ease of medical record review.
Multiple clinics applied this intervention during the year.

Finally, many clinics were already utilizing patient
education information and brochures to facilitate the
discussion of different topics. One clinic initiated the
development of an HU patient information brochure for
use in HU counseling.

PDSA Cycles to Improve TCD Referral Frequency

At baseline, for the TCD referral measure, 85% of patients
had been referred for TCD screening in the last 12-month

Table 1. Participating Clinics

Annual Sickle Cell
Patient Volume*

Quality

Clinic Population Focus Pediatric Adult
A Peds and adult HU 34 36
B Peds HU, TCD 267 -
C Peds TCD 251 -
D Peds HU, TCD 129 -
E Peds HU, TCD 48 —
F Peds HU, TCD 27 -
G Adult HU - 234
H Adult HU - 142
| Adult HU — 33

Peds indicates pediatric.

*Based on 2016-2018 data. Pediatric volumes reflects patients 0-19
years of age. Adult volumes reflect patients greater than 19 years old
for clinics that include both adult and pediatric patients. All clinics
were subspecialty clinics in hematology.



http://links.lww.com/PQ9/A231
http://links.lww.com/PQ9/A231

Improving Preventive Care for Children With SCA

Pediatric Quality and Safety

100 @ . a ® a
= ﬂg
- HU counseling used in EMR
cn ——— i i used in EMR problem list
= 80 = usegoi:IE?\ing problem list :
R . p - HU counseling

g - HU counseling HU ;c.)ur;jgng problem list - HU Patient used in EMR
© 70 used in EMR useblm i - HU "Dot Phrase" information problem list
a- problem list proplemlist added to EMR (2) W .‘ brochures used
- N . - HU "Dot Phrase" - HU "Dot Phrase
O -HU "Dot Phrase added 1o EMR (3) L added to EMR - Brochures
< 60 added to EMR {4) s i translated into
by .
c order set in EMR Spanish
g 50 —-HU PatTe-nt
) information
L brochures used
O 40
a
oo
g
c 30 @
L)
Q
o
o 20

10

0
8/2017 10/2017 12/2017 2/2018 4/2018 6/2018 8/2018
sssswHigh emsmmAgeregate Site Average ' Low

Fig. 1. Changes in HU counseling with PDSA interventions initiated. Numbers in parentheses indicate the number of clinics that

attempted the intervention during the cycle.

period. This percentage e fluctuated over the 12-month
intervention period, from a low of 80% to a high of 97%,
with a final mean of 90% (P = 0.75). As with HU coun-
seling, more consistency was observed with the range of
reported percentages. The range of values decreased from
40% age points (60%-100%) to 20% age points (80%—
100%) at the end of the intervention period. Individually,
3 clinics showed an improvement; 1 showed no improve-
ment, and 2 showed a temporary improvement and then
a decline in the frequency of TCD referral.

Figure 2 shows the changes in the percentages of
patients referred for TCD in the last 12-month period
and reported ranges with the different PDSA interven-
tions initiated by the sites. Several interventions focused
on reminders for scheduling the TCD test. Initially, these
interventions focused on reminding the patient’s family
via telephone 1 week before the clinic visit to schedule a
TCD test before the clinic visit. However, over the year,
these interventions evolved to clinics assisting patients in
scheduling the TCD test at the end of the visit, to clinic
staff scheduling the TCD test on behalf of the patient.
Towards the latter part of the intervention year, clinic
nurses and scheduling staff in 2 clinics began tracking
patients with overdue TCD test and addressing follow-up
issues. In 1 clinic, the physician and an RN navigator
would discuss which patients needed reminders and refer-
rals for TCD testing in the coming month. Besides, 1 clinic
provided additional training to clinic staff regarding the
need for TCD testing and the testing interval. Reminders
were also directed at physicians. One site modified the

EMR by adding “TCD screening” and due date to the
patient problem list to remind clinicians to discuss and
order TCD testing.

One site had the capability and staff to conduct TCD
testing as part of its routine clinical service (Fig. 3).
During the first PDSA cycle, this clinic re-organized the
visit workflow to begin with the TCD test. In the second
PDSA cycle, this clinic added a second ultrasound TCD
technician to the clinic staff to decrease missed screen-
ings if the sole technician was not available. Towards
the end of the intervention period, the clinic noted that
patients were not obtaining TCD screening within 1 year.
As a result, clinic visits only for TCD testing were ini-
tiated. These “short interval” visits ensured that TCD
testing could occur within a 1-year interval. Both the fre-
quency of referrals for TCD and the completion of TCDs
increased in this clinic.

Although the mean percentage of patients with docu-
mented TCD referrals increased, there was no change in
the mean percentage of patients with a completed TCD
screening documented in the medical record for the col-
laborative (Fig. 4). The baseline percentage of TCD com-
pletion documented in the medical record was 82%,
fluctuated from 70% to 90% during the year, and ended
at 82% (P = 1.00). The range of completed TCD per-
centages decreased from 60% age points (40%-100%)
to 20% age points (70%-90%). Individually, 4 clinics
showed an improvement, 1 showed no improvement, and
1 showed an overall decline in the percentage of docu-
mented completed TCD screening. For the single clinic
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Fig. 2. Changes in TCD Screening with PDSA Interventions Initiated. Numbers in parentheses indicate the number of clinics that

attempted the intervention during the cycle.

with TCD testing capability, the percentage of docu-
mented completed TCD screening increased from 80% to
90% during the intervention period (Fig. 3).

DISCUSSION

Although sickle cell disease is the most common inherited
blood disorder in the United States, few pediatric prac-
tice collaboratives focus exclusively on this condition. We
found that a regional collaborative was able to improve
the likelihood of HU counseling with SCA over 1 year.
There was a change in aggregate HU counseling from
85% to 98%. However, for TCD referral, there was no
statistically significant increase (85%-90%). Also, there
was no change in the frequency of completed TCD testing
documented in the medical record, which remained 82 %.

There were variations of 3 successful interventions
(eg, standardized documentation, EMR reminders or
prompts, education materials) that were applied using
PDSA cycles to improve HU counseling. Interventions
focused on leveraging the EMR to remind clinicians
to counsel about HU therapy and refer for TCD. EMR
prompts have been used as reminders to enhance clini-
cal practice for ordering vaccinations, screening tests, and
referrals. Investment in EMR-based reminders may result
in sustainable interventions.!31?

Another EMR intervention was to standardize the doc-
umentation of HU counseling. However, 1 issue with the
HU counseling quality measure is that the definition of
counseling can differ from clinician to clinician and by
the patient situation. Clinical practice guidelines for the

management of sickle cell disease state that clinicians
should “educate” about HU therapy; however, the guide-
lines provide little detail about what should be discussed.*
At the start of the collaborative, the PSCRC developed
a consensus regarding what constituted counseling based
on different clinical situations. For example, the top-
ics discussed during annual HU counseling may differ
for a patient who is initially learning about HU versus
a patient who continues to take HU; it may also differ
by the patient’s age and sex. The collaborative structure
facilitated achieving group consensus through monthly
calls and clinicians testing the use of dot phrases in inter-
val months.

To help sustain HU counseling, the standardization
of HU documentation can help clinicians more quickly
communicate the HU counseling status and what topics
have already been discussed. Similarly, placement of HU
counseling in a prominent place in the EMR can serve as
a reminder and make the HU counseling documentation
routine.

We noted that many interventions for TCD screen-
ing focused not on physician TCD referral, but also on
facilitating patient adherence for TCD completion. For
instance, interventions to improve TCD completion were
initially designed to remind patients who were already
scheduled for the clinic to set up their TCD testing indi-
vidually. Later interventions focused on the clinic staff
monitoring, of which patients needed TCD testing with
active staff reminders for patient follow-up. Over the
year, the interventions evolved from patient reminders to
systems to track and engage patients.
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There was a discordance in the percentage of patients
referred for TCD compared to patients with a completed
TCD. In most situations, patients with SCA need to go
to a different clinical site or building for TCD testing.
Few pediatric hematologists have on-site TCD avail-
able at the clinic. This situation adds further patient
burden and time away from work. A national survey on
TCD screening also noted that the distance to travel for
testing was a barrier to completing TCD screening.'®
Successful TCD screening requires multi-disciplinary
care, which can be difficult to coordinate across differ-
ent settings.
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The one high-volume clinic in the collaborative with
TCD testing available in the clinic improved TCD testing
completion frequency. This experience supports having
in-clinic access to TCD as a method to improve screening
rates. This approach could potentially be used in other
settings to justify the expense associated with this addi-
tional resource. For lower volume clinics, this approach
may not be sustainable and may be more challenging
to justify. These clinics may need to partner with health
plans to coordinate a population health management and
preventive care approach for children with sickle cell dis-
ease. The additional expenses would need to be balanced
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by the savings in costs and quality of life through stroke
episodes averted through TCD screening. However, this is
an area for additional research.

Limitations

It is difficult to compare the frequency of HU counseling
and TCD referral with other published reports. For this
QI report, we only included children seen in the clinic in
the last 2 months versus including every child followed
at each of the centers in our denominators. This differ-
ence likely explains why there was such a high propor-
tion of children at baseline who had been offered HU and
referred for a TCD compared to other studies.>®

The PSCRC is a unique collaborative; however, the
providers work in clinical sites that provide general pedi-
atric hematology care, similar to clinics in large medical
centers throughout the United States. The overall baseline
performance of the PSCRC was higher than other clin-
ics, based on other published reports.® There may have
been a “ceiling effect,” as the performance approached
100%. For example, several clinics already had high HU
counseling levels, and the 2 sites that declined went from
100% to 90%. The overall effect of the different interven-
tions may be more significant in other settings with lower
baseline performance. Alternatively, the success may have
been due to the characteristics of these high-performing
clinics. Overall, the general strategies, such as reminder
systems, staff engagement, and patient engagement, can
be applied in any setting. For clinics that see lower vol-
umes of patients with SCA, some interventions, such as
additional staff for in-clinic TCD screening, may not be
cost-effective.

The HU measure focused on documentation of provider
counseling. Although this can be measured quantitatively,
the measure does not assess counseling effectiveness,
patient understanding, or patient adherence. Further
work is needed to understand better how to measure and
improve these subsequent facets of SCA care. Finally, the
outcomes were based on medical record audit and were
not externally validated by administrative claims data or
by parent-report of actual physician counseling. However,
data from the medical record are sufficient to assess the
success of small tests of change through PDSA cycles.!

CONCLUSIONS

Both HU counseling and TCD screening strategies are
highlighted in current practice guideline recommenda-
tions for SCA. We found that these quality measures can
be used in QI initiatives in clinics that care for children
with SCA. However, we did not see a significant change in
TCD referral or TCD completion frequency. The limited
ability of the clinics without TCD testing within the clinic
to improve on the TCD completion measure suggests that
TCD testing completion as a quality measure may be
more appropriate at a health plan level. Overall, this QI

WWW.pQS.Com

report’s findings can help clinicians adopt and implement
these quality measures to improve sickle cell disease out-
comes in children.
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