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CMS m ﬁ Centers for Medicare & Medicaid Services
CPT Current Procedural Terminology
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SCA Sickle cell anemia
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Abstract

hor M

Introduction: For decades it has been recommended that children with sickle cell anemia

UL

(SCA) recgli biotic prophylaxis to prevent serious infections and transcranial Doppler

(TCD) s ¢ to identify those at highest risk of overt stroke. We assessed recent temporal

A
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trends in antibiotic prophylaxis fills and TCD screening among children with SCA using
validated quality measures.

Procedure: Using validated claims-based definitions, we identified children with SCA who
were enromigan or New York State (NYS) Medicaid programs (2011-2018).

H
Among resmmended age groups, two outcomes were assessed yearly: (1) filling of 2300

days of angiBiot®s, and (2) receipt of >1 TCD. The proportion of children with each outcome

was calculate state. Temporal trends in each preventive service were assessed using

SC

generalize models.

Results: A total offl,784 children were eligible for antibiotic prophylaxis (Michigan: 384; NYS:

Ul

1,400), cont ing 3,322 person-years. Annual rates of filling 2300 days of antibiotics ranged from

n

16% to 229 re similar by state. There was no change in rates of antibiotic filling over time in

Michigan (g=v 0.10), but there was a decrease in NYS (p-value: 0.02). A total of 3 439 children

d

with SCA were eligible for TCD screening (Michigan: 710; NYS: 2,729), contributing 10,012 person-

years. Annua of TCD screening ranged from 39% to 45%, were similar by state, and did not

W

change -values>0.05).

Conclusians: Most children with SCA do not receive recommended antibiotic prophylaxis

£

and/or TC ing. New, sustainable, and coordinated interventions across preventive

0O

services are ntly needed.

Introdueti

th

Sickle cellMisease is a genetic disorder associated with substantial morbidity and early

d

mortality.' T numerous subtypes of sickle cell disease; sickle cell anemia (SCA), consisting

primarily oglobin (Hb) SS or HbSp' thalassemia, confers the highest risk for morbidities." If

A

untreated and unscreened, children with SCA have 100 times the risk of serious encapsulated bacterial
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infections compared to those without SCA,>* and 11% of children with SCA will experience an overt

stroke before the age of 18.*°

Whi risks are formidable, regular receipt of preventive services by children with SCA
can marke e threat of both infection and stroke. Antibiotic prophylaxis has been

N _ o ]
demonstrag to reduce the risk of septicemia due to Streptococcus pneumoniae by over 80%.
Similarly, transcmgnial Doppler (TCD) screening effectively identifies children at highest risk of overt
stroke withU

vasive outpatient ultrasound procedure. Initiation of chronic transfusions reduces

stroke risk By @¥er®0% in these high risk children.”* The potential impact of these relatively low-cost

S

and effectijntions has led the National Heart, Lung, and Blood Institute (NHLBI) to

recommen dren with SCA receive antibiotic prophylaxis from 0 to 5 years of age since 1987,

as well as ave an annual TCD screen from ages 2 to 16 years of age since 1997."

f

T ance of these preventive services and their relation to improved outcomes among

d

children with' SC#1s reflected in the endorsement of these two quality measures by the National

Quality Fo F) in 2016 and 2017."*'* NQF endorsement indicates that a measure has

underg s peer-review and testing process that demonstrates its importance, validity, and

M

feasibility.”” These measures assess the proportion of children with SCA that receive antibiotic

I

prophylaxi out the year, as well as those that receive at least one TCD screen annually.

Historicall gbf antibiotic prophylaxis prescriptions and receipt of TCD screening among

children wit as been consistently very low; fewer than 1 in 5 children had an appropriate filled

h

amount ibietic prophylaxis (at least 300 days) and only 1 in 3 received TCD screening

I

annually? s such as these have led the US Department of Health and Human Services and

the Centers for Meflicare & Medicaid Services (CMS) to identify the quality of care for those living

Gl

with SCA as a nal priority.'*** However, there are no estimates of trends in antibiotic

prophyl CD screening since the increased focus on preventive services among this vulnerable

A

population at the national level. With those priorities in mind, this study aims to provide the most
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current data available on temporal trends in antibiotic prophylaxis prescription filling and TCD

screening among children with SCA enrolled in two large state Medicaid programs.

Metho

ipt

opulation consisted of children with SCA 3 months up to 16 years of age an

individual 1§ not ig@luded for a year in which he or she turns 16 years old) enrolled for at least one

Ccr

year from 8 in either the Michigan or New York State (NYS) Medicaid programs. National

S

Medicaid data often has a significant lag; therefore, Medicaid administrative data directly from states

is considered the mapst timely, accurate, and complete source of information regarding quality of care

3

for these ¢ "Among children in the study population, all Medicaid administrative claims,

1

demographtC, rollment data were obtained for each year. Children were continuously enrolled

in Medicaid fo @ h eligible year and could contribute multiple years of observation; these years

d

could b or non-sequential. Children were excluded if they were covered by any other form

of health insur: ithin the calendar year to maximize the completeness of administrative claims

M

capture tudy population.

[

C ith SCA were identified using validated administrative-claims based case

definitions e ICD-9-CM case definition required >3 claims for SCA (282.61, 282.62) within

Q

each calendai T (2011-September 2015); this method had a sensitivity of 91% and a specificity of

80% compdked to the gold standard of newborn screening.'* The ICD-10-CM case definition required

h

>1 outpagi igiigWith a SCA-related diagnosis (D5700, D5701, D5702), or a non-specific sickle cell

t

disease (Dmnosis code during the period October 2015-2018. The ICD-10 case definition had

a sensitivity o and a specificity of 92% as compared to newborn screening records.* It is

essentia <(@  that this case definition identifies children with sickle cell anemia, as opposed to

more generally thoSe with sickle cell disease. This nuance is deliberate and important, as the
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recommendations for antibiotic prophylaxis and TCD screening are specific to children with this

subtype.

{

P

Outcomﬁy

An rophylaxis prescription fills were assessed annually among children 3 months up

to 5 years e, g¥nsistent with NHLBI published guidelines.'" "> Appropriate antibiotic prophylaxis

Cr

prescriptiomfil e defined as having filled pharmacy claims for at least 300 days of penicillin,

S

erythromycin, or amoxicillin within a calendar year, consistent with the methodology of the NQF-

endorsed measurediscussed above.'* The total number of days’ supply that antibiotic prophylaxis was

U

filled per c ear was determined by summing the days’ supply from each filled prescription

1

within that year.

Receip CD screening was assessed annually among children 2 up to 16 years of age,

d

BI published guidelines.'" '* Presence of a TCD screen was identified within

consist;

each ca car using claims (CPT codes 93886, 93888, 93890, 93892, and 93893) and classified

]

dichotomously (yes/no), consistent with the methodology of the NQF-endorsed measure discussed

above."

or

Statistical Bnalysis

{h

ics were summarized by state and year across the study period. The proportion of

children 3 months Wip to 5 years of age receiving at least 300 days of antibiotic prophylaxis was

U

calculated annu, as was the proportion of children 2 up to 16 years of age receiving at least one

TCD sc h proportions were evaluated overall and by state each year. Temporal trends for

A

receipt of each type of preventive service were assessed using generalized linear models.
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Sensitivity Analyses. We performed several sensitivity analyses to understand potential targets
for intervention. First, we assessed geographic variation in rates of antibiotic prophylaxis and TCD. In
Michigam each child eligible to receive either preventive service (antibiotic prophylaxis or
TCD scree @ 5 assigned to Medicaid service regions in Michigan (know as prosperity regions)
and regian mbememgh in NYS in 2018. Performance scores with at least 50 children in the
denominatLompared across prosperity region or region/borough, as is common in quality of

care assessfhents within Medicaid programs.” Second, we assessed summary statistics of days’

C

supply of apgibj@hie prophylaxis in Michigan in 2018 to compare to previous estimates from Sox et al

S

(2003) for tH&in®¥period 1995-1999 in two state Medicaid programs (Tennessee and Washington).*®

In NYS, we calculdted the proportion of children across the study period by days’ supply of

Ul

antibiotics ithin a calendar year (0; 1-120; 121-149; and 150-300 days). Finally, we assessed

I

TCD scree among different age groups. First, we assessed TCD screening rates for children

ages 3 throlig ars using Michigan Medicaid data in 2018 and compared to the overall rate of
TCD screening for children within the NHLBI-recommended age range (2 through 15 years old).
ed TCD screening rates for the following age groups in NYS: 2 through 5 years; 6

Second, we ca

throug through 15 years.

Results s
Antibiotic is

ﬂ201 8, a total of 1 784 children 3 months to 5 years of age were eligible for
antibiotic prophylaxis and contributed at least one year of observation (Children in Michigan: 384;
Children ivﬁmm. Newborn screening results from each state indicate that there are

approxima mes the number of newborns with SCA born in NYS as compared to Michigan;

therefore 0 of children included in each state for this analysis is reasonable in the context of
Medicaid e t and migration. Collectively, these children contributed a total of 3 322 person-
years across the study period (Michigan: 697; NYS: 2 625) (Tables 1 and 3). Overall rates of
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appropriate antibiotic prophylaxis fills (Michigan and NYS combined) ranged from a minimum of
16% (2016, 2018) to a maximum of 22% (2011). These rates were similar by state (Fig. 1). There was
a decreaMriate antibiotic fills over time in NYS (p-value: 0.02), although no change was
observed i @ an during the same period (p-value: 0.10). Our first sensitivity analysis explored
geographu cavamiation in rates; in Michigan, only one prosperity region located in southeast Michigan
had a sufﬁhge population of children with SCA eligible for antibiotic prophylaxis. In this
region, S‘V@en received at least 300 days of antibiotic prophylaxis in 2018. Assessment of
days’ supp ibiotics in 2018 in Michigan revealed that 12.6% of children had zero days’
supply; memoly was 116 days, with an IQR of 40 to 214 days. In NYS, only two
regions/boroughs Sd a large enough population of children with SCA eligible for antibiotic
prophylaxitformance scores for these regions were 16% and 19% in 2018. Among these

children, d ly of antibiotics varied considerably; 7% had 0 days’; 27% had 1-120 days’; 7%

had 121—1@and 38% had 150-300 days’.

Transc

er Screening

22018, a total of 3 439 children with SCA between 2 to 16 years of age were
eligible for TCD screening and contributed at least one year of observation (Children in Michigan:
710; Child S: 2 729). These children contributed a total of 10,012 person-years across the

study perio W can: 2 150; NYS: 7 862) (Tables 2 and 3). Overall, rates of TCD screening ranged

from 39% 45% (2013, 2018) and were similar by state across the study period (Fig. 2). TCD
screeni idsnot change over time in either state (Michigan p-value: 0.11; NYS p-value: 0.28).
Our sen sis focused on geographic variation in rates indicated that in the one Michigan

prosperity regiojth at least 50 children eligible, 35% of children received a TCD screen. In NYS,
TCD screenin, ranged from 36% to 70% across the seven regions/boroughs with at least 50
eligible{()l;r sensitivity analysis examining the impact of age on receipt of TCD screening
indicated that 45% of children ages three through twelve years received a TCD screen in Michigan in
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2018; this proportion is not meaningfully different than the overall proportion of children receiving a

TCD screen (43%). In NYS, 44% of children ages 2 through 5 years received a TCD screen compared

{

to 43% for€hildren 6 through 11 years and 37% for children 12 through 15 years.

crip

Discussio

folihd ghat the majority of children with SCA enrolled in the Michigan and NYS Medicaid

S

programs eive recommended preventive services. Despite the national focus on improving

U

receipt of ¢ services among those with SCA and overwhelming evidence of the efficacy of

these serviges in preventing serious morbidity, low rates continue to persist. There is no evidence of

[

improvemeaigi receipt of TCD screening or antibiotic prophylaxis among children with SCA

d

11,12, 16, 17, 26-28 ThlS

across the d@gal updated data included in this study. is demonstrated by our

finding ed days of antibiotics within a year, which are nearly identical to those reported for the

period %1t is imperative that new and sustainable strategies to address these gaps in

M

quality of care among children with SCA are developed and implemented. Absent such focused

efforts, it i at improvements to the quality of care among children with SCA will continue to

1

be hamper the documented impact of these preventive services on incidence of invasive

O

pneumococc ection and stroke, increasing receipt of preventive services will decrease mortality

29,30

h

and morbi among this vulnerable population.

|

rier studies have demonstrated high levels of outpatient service utilization among those

eligible for antibigfic prophylaxis and TCD screening; on average, these children experience up to 13

J

14, 31

outpatient of; its a year. These encounters provide opportunities to intervene to improve

- 27,32,33 . . . -
rates of p ¢ services.””"~”" However, the mechanisms driving these gaps in quality of care

A

within the healthcare system are largely unknown, which limits the ability to develop and implement
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impactful interventions. For example, there are several potential steps in the process of obtaining
antibiotic prophylaxis for a child with SCA, including 1) having access to a prescriber who is
knowledgeﬁeawut SCA and the need for prophylactic antibiotics; and 2) obtaining the medication
from the ptaining medication from the pharmacy may be a particularly challenging
barrier as fammiliesmmust refill these antibiotics frequently, typically twice monthly. TCD screenings
may includhnal appointments and travel to an offsite location to receive the screen, which is
usually in @u attending pediatric hematology appointments.** Each of these barriers to
completion ntive services may impact overall quality of care. However, there are promising
strategies to'mitigate these barriers, including increasing primary care provider knowledge regarding
antibiotic prophyl§is, identifying robust prescription delivery services, and co-locating TCD screens

within sick nics to reduce travel barriers for patients. Other strategies include providing a

patient na case manager at the health system or health plan level, reminder letters to families

regarding ening and antibiotic prophylaxis, and providing health plan and/or provider-level

incentives to reach performance benchmarks for the quality of care among children with SCA.*>*
However, thes egies have not been proven to work at the population-level and are in need of
additio en the low and unchanging rate of prophylaxis and screening observed in this

study and the multiple barriers that may co-exist, it is likely that a combination of strategies will be

needed to ensure that all children with SCA receive antibiotic prophylaxis and TCD screening.

ImQtion of quality improvement strategies across health plans, health systems, and

providers !n be encouraged by extrinsic motivators such as consistent, annual reporting of the quality

of care amang children with SCA by state Medicaid programs. Such annual quality measurement
reporting t e Core Set of Children’s Health Quality Measures has driven change in other

quality me furnishing objective data upon which progress can be monitored. Importantly, the
mlidat@e measures described in this study for antibiotic prophylaxis and TCD screening
among children SCA have been successfully tested for use by state Medicaid programs and
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1314 Inclusion of one or both of these

health plans, culminating in their endorsement by NQF.
measures in the Core Set could foster increased attention by state Medicaid programs on this largely
underserhomlation, serving to underscore the need for interventions aimed to improve
consistentl ghate care.* Further, population-based strategies, such as inclusion in the Core Set,
will includesshifemen that may not be associated with a specific health system or sickle cell center.”

This may bhlarly true for regions of the country where children with SCA may be more

dispersed agross thg state or live in rural areas. These children would not benefit from center-specific

C

quality impmt activities; therefore, both population-based and center-specific strategies are
0

necessary t oward equitable receipt of quality of care for these vulnerable children.

St: address low antibiotic and TCD screening rates could also serve to improve
other aspecs of clinical care. Other studies have demonstrated that improving care in specific areas

may also spill over fo improve overall quality of care.”*® Mechanisms for this improvement may

include inc nic attendance as well as access to more knowledgeable providers. This suggests
that eff in meaningful improvements in the provision of these basic preventive services
could likewi t in enhancements in other important aspects of care for those living with SCA.

Therefore, these results further support the need for a comprehensive approach to achieve high-quality

medical cas for those living with SCA. This comprehensive approach could be furthered by the

developme ite of SCA-related measures to identify opportunities for improvement in quality
of care. For

e, in addition to assessing appropriate antibiotic prophylaxis and TCD screening,
measures juld include adherence to other NHLBI recommendations, such as use of hydroxyurea,

well-child l sits W']' pediatricians, and twice a year visits with hematologists. '

Th@nitations to this study that are important to consider. Although these results are
reliant on the ¢ eteness and accuracy of administrative claims, the measures considered in this
study h¢V€1 of validity as reflected by extensive testing and NQF endorsement. Our case
definition to identify children with SCA is also based upon administrative data; as such, this requires
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all individuals within our study population to have sickle cell-related healthcare utilization. Therefore,
there may be a proportion of children without this utilization that we are not capturing; however, we
expect tmn to be small. Further, inclusion of these children with limited health services
utilization w ely further lower rates of quality of care than reported within this study. Another
limitation issthatewe were unable to determine if a child was prescribed, but did not fill an antibiotic or
was referrehlid not complete TCD screening; or if there were additional uncommon factors

that render@d a child ineligible for TCD screening such as a bone marrow transplant, technical

C

limitations it ducting the TCD screen, or a previous overt stroke.*”*° However, even assuming

S

that 11% o 1d¥e¢n in the cohort had a stroke and would no longer qualify for routine TCD

screening, the perc@ntage of children who appropriately received TCD screening from 2011-2018

U

would still n suboptimal. We do not know if the antibiotics that were filled from the

N

pharmacy inistered to the child; therefore, our antibiotic results may be an overestimation of

coverage afilo population. Finally, we did not assess the number of bacteremia/sepsis or

d

pediatric stroke cases due to lack of longitudinal follow-up data and difficulty assessing these

. . . . 1
outcomes 1n a trative claims.’

VA

In conclusion, the findings of this study underscore the important opportunities that exist to

improve cagg for children with SCA. We found that most children with SCA do not fill recommended

g

antibiotic p, is or receive TCD screening; this pattern is deep-rooted, having continued to

O

persist over decade. It is likely that meaningful improvements to the quality of care among

children with SCA will require the development of multiple sustainable and well-coordinated

h

interventioms that ga@n broadly improve clinical care. Looking ahead, ongoing evaluation of progress

:

will requir ementation of validated quality measures, as well as the development of new

U

measures a nal recommended services become available.

A

Contflict of interest: The authors have no conflicts of interest to report.

This article is protected by copyright. All rights reserved.



10.

11.

12.

Financial Disclosures: The authors have no financial disclosures to report.

e

Data availdment: Research data are not shared.
Reference

National He ng and Blood Institute. Sickle Cell Disease. Accessed February 22, 2018,

1.1ih.gov/health/health-topics/topics/sca

Stuart MJ, % Sickle-cell disease. Lancet. Oct 9-15 2004;364(9442):1343-60.

doi:10.101§/sQF40%6736(04)17192-4

Gladwin ichinsky E. Pulmonary complications of sickle cell disease. N Engl J Med. Nov 20
2008;359(21):225865. doi:10.1056/NEJMra0804411
Verduzco L n DG. Sickle cell disease and stroke. Blood. Dec 10 2009;114(25):5117-5125.

Ohene-Fre , Weiner SJ, Sleeper LA, et al. Cerebrovascular accidents in sickle cell disease:
rates and ris . Blood. Jan 1 1998;91(1):288-294.

Gaston MHRV I, Woods G, et al. Prophylaxis with oral penicillin in children with sickle cell

anemia. A randomized trial. N Engl J Med. Jun 19 1986;314(25):1593-9.

doi:10. m198606193142501
Adams 1e VC, Brambilla D, et al. Stroke prevention trial in sickle cell anemia. Control Clin
Trials. >19(1):110-129.

Cherry M, sreenhalgh J, Osipenko L, et al. The Clinical Effectiveness and Cost-Effectiveness of

Primary St ention in Children with Sickle Cell Disease: A Systematic Review and Economic
Evaluation. 43. NIHR Journals Library; 2012.

National and Blood Institute. Sickle Cell Disease: Milestones and Clinical Progress.
2018:1-12. 10-

.nhlbi.nih.gov/sites/default/files/publications/Sickle_Cell Milestones_in_Research 508

NationaMung and Blood Institute. The Management of Sickle Cell Disease. Accessed
December m https://www.nhlbi.nih.gov/files/docs/guidelines/sc_mngt.pdf

National H
22,2019, ht

and Blood Institute. The Management of Sickle Cell Disease. Accessed February
.nhlbi.nih.gov/files/docs/guidelines/sc_mngt.pdf

National ng and Blood Institute. Evidence-Based Management of Sickle Cell Disease: Expert
Panel Report, 20147 Accessed May 8, 2020,
https://www.nhlbi.nih.gov/sites/default/files/media/docs/sickle-cell-disease-report%20020816 0.pdf

This article is protected by copyright. All rights reserved.


https://www.nhlbi.nih.gov/health/health-topics/topics/sca
https://www.nhlbi.nih.gov/sites/default/files/publications/Sickle_Cell_Milestones_in_Research_508_Updated_0.pdf
https://www.nhlbi.nih.gov/sites/default/files/publications/Sickle_Cell_Milestones_in_Research_508_Updated_0.pdf
https://www.nhlbi.nih.gov/files/docs/guidelines/sc_mngt.pdf
https://www.nhlbi.nih.gov/files/docs/guidelines/sc_mngt.pdf
https://www.nhlbi.nih.gov/sites/default/files/media/docs/sickle-cell-disease-report%20020816_0.pdf

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Transcranial Doppler ultrasonography screening for children with sickle cell disease (National Quality
Measures Clearinghouse/Agency for Healthcare Research and Quality)

Reeves W, Shevrin C, McCormick J, Freed G, Dombkowski K. Antibiotic Prophylaxis
Among Children with Sickle Cell Anemia. National Quality Forum (NQF). Accessed October 22,
2019. http: Qrg/sites/default/files/SCA Antibiotic%20Measure%20Testing.pdf

National Quality Forum (NQF). Measure Evaluation Criteria. Accessed January 19, 2020.
http://WMomm.org/Measuring_Performance/ Submitting_Standards/Measure_Evaluation Cr

iteria.aspx

Reeves SLfMadddm B, Freed GL, Dombkowski KJ. Transcranial Doppler Screening Among Children
and Adoles th Sickle Cell Anemia. JAMA pediatrics. Jun 01 2016;170(6):550-6.
doi:10.10014a diatrics.2015.4859

Reeves SL, AC, Madden B, Freed GL, Dombkowski KJ. Antibiotic Prophylaxis for Children
With Sickl emia. Pediatrics. Mar 2018;141(3)doi:10.1542/peds.2017-2182
Reeves SL , Gondhi JP, Kleyn M, Wagner AL, Dombkowski KJ. Pneumococcal vaccination

coverage a ildren with sickle cell anemia, sickle cell trait, and normal hemoglobin. Pediatr
Blood Canger. Oct 2018;65(10):€27282. doi:10.1002/pbc.27282

. S.2465 - Sickle Cell Disease and Other Heritable Blood Disorders Research,
tion, and Treatment Act of 2018. Accessed November 19, 2019.
ss.gov/bill/115th-congress/senate-bill/2465

thcare Research and Quality (AHRQ). Pediatric Quality Measures Program (PQMP).
Accessed Ja , 2020. https://www.ahrq.gov/pgmp/index.html

U.S. Department of Health and Human Services Office of Minority Health. About Sickle Cell
Disease. Accessed November 19, 2019. https://www.minorityhealth.hhs.gov/sicklecell/index.html

Centers fox‘he & Medicaid Services. CMS Health Equity Blog- On the Path to Health Equity:
Improving @uality of Sickle Cell Disease Care. Accessed November 19, 2019.
https:// o@v/About-CMS/Agency-Information/OMH/about-cms-omh/blog/sickle-cell-

disease-care.

Reeves S, sgrcia E, Kleyn M, et al. Identifying Sickle Cell Disease Cases Using Administrative
Claims. tr. 9// 2014;14(5, Supplement):S61-S67.

doi: hitp idfedoisadd/10.1016/j.acap.2014.02.008

children witheSi Cell Anemia. Health Serv Res. Apr 2020;55(2):310-317. doi:10.1111/1475-
6773.13257

Reeves SLE B, Wu M, et al. Performance of ICD-10-CM diagnosis codes for identifying

Health ﬂ Advisory Group. 2019 HEDIS Aggregate Report for Michigan Medicaid. Michigan
Department o th and Human Services. Updated September 2019. Accessed January 18, 2021,
https://www.michigan.gov/documents/mdhhs/MI2019 HEDIS-Aggregate Report rev_669299 7.pdf

This article is protected by copyright. All rights reserved.


http://chear.org/sites/default/files/SCA_Antibiotic%20Measure%20Testing.pdf
http://www.qualityforum.org/Measuring_Performance/Submitting_Standards/Measure_Evaluation_Criteria.aspx
http://www.qualityforum.org/Measuring_Performance/Submitting_Standards/Measure_Evaluation_Criteria.aspx
https://www.congress.gov/bill/115th-congress/senate-bill/2465
https://www.ahrq.gov/pqmp/index.html
https://www.minorityhealth.hhs.gov/sicklecell/index.html
https://www.cms.gov/About-CMS/Agency-Information/OMH/about-cms-omh/blog/sickle-cell-disease-care.html
https://www.cms.gov/About-CMS/Agency-Information/OMH/about-cms-omh/blog/sickle-cell-disease-care.html
http://dx.doi.org/10.1016/j.acap.2014.02.008
https://www.michigan.gov/documents/mdhhs/MI2019_HEDIS-Aggregate_Report_rev_669299_7.pdf

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Sox CM, Cooper WO, Koepsell TD, DiGiuseppe DL, Christakis DA. Provision of pneumococcal
prophylaxis for publicly insured children with sickle cell disease. JAMA. 2003;290(8):1057-1061.
doi:10.1001/jama.290.8.1057

Eckrich MJF, Wang WC, Yang E, et al. Adherence to transcranial Doppler screening guidelines among
i cell disease. Pediatr Blood Cancer. Feb 2013;60(2):270-4.

doi:10.100
Bundy BG MT, Strouse JJ, Mueller CH, Miller MR, Casella JF. Transcranial Doppler
screening icaid-insured children with sickle cell disease. J Pediatr. Jan 2015;166(1):188-90.

doi:10.10164jpagds.2014.09.018
Kwiatkowski oeks JH, Kanter J, et al. Ischemic stroke in children and young adults with sickle

cell diseasemost-STOP era. Am J Hematol. Dec 2019;94(12):1335-1343. doi:10.1002/ajh.25635
1

Armstrong- ,» Grimes B, Sidney S, et al. Utilization of TCD screening for primary stroke
prevention:n with sickle cell disease. Neurology. Apr 14 2009;72(15):1316-1321.

Reeves S, , Shevrin C, McCormick J, Freed G, Dombkowski K. Transcranial Doppler
Screening hildren with Sickle Cell Anemia. National Quality Forum (NQF). Accessed
October 2282019.

https://cheadf. s/default/files/TranscranialDopplerScreeningMeasureSpecification.pdf

Weisman nd CE, Kappa S, Nickel RS. Transcranial Doppler Screening Adherence among

Children w1 ¢ Cell Anemia Seen in the Emergency Department. J Pediatr. Feb 2020;217:172-
176.el. /j.jpeds.2019.10.049

Lewen MO, gh PL, Sobota AE. A comment on improving transcranial Doppler

ultraso ening in children with sickle cell anemia. Am J Hematol. 2017;92(6):E121-E122.

doi:doi:10.1002/ajh.24727

Bollinger I@M, Nire KG, Rhodes MM, Chisolm DJ, O'Brien SH. Caregivers' perspectives on barriers
to transcra ler screening in children with sickle-cell disease. Pediatr Blood Cancer. Jan

201 1;56(1)@@1: 10.1002/pbe.22780

Shook LM, CB, Kalinyak KA, et al. Translating sickle cell guidelines into practice for primary
care provi Project ECHO. Med Educ Online. 2016;21:33616. doi:10.3402/meo0.v21.33616
Smith D > Evyon-Callo S, Young W. A Public Health Strategic Plan to Address Sickle Cell
DiseaseHifespan. Michigan Department of Health and Human Services. Updated October

2015. Acc il 30, 2020,
https://www.michigan.gov/documents/mdhhs/MDHHS Final SCD_Strategic Plan 504325 7.pdf

Meier ER, Janso
Sickle

, Hampton K, et al. Adherence to Quality of Care Indicators and Location of
Within Indiana. J Community Health. 2020;45(1):81-87.

Iyengar RN, e DS, Henderson RR, LeFrancois AL, Rabbitt RM, Frazee SG. Association
between dispensing channel and medication adherence among medicare beneficiaries taking

This article is protected by copyright. All rights reserved.


https://chear.org/sites/default/files/TranscranialDopplerScreeningMeasureSpecification.pdf
https://www.michigan.gov/documents/mdhhs/MDHHS_Final_SCD_Strategic_Plan_504325_7.pdf

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

medications to treat diabetes, high blood pressure, or high blood cholesterol. J Manag Care Pharm.
2014;20(8):851-861.

McCaerodin GS, Fortner G, et al. Evaluation of a comprehensive transcranial doppler
screening program for children with sickle cell anemia. Pediatr Blood Cancer. Apr 2008;50(4):818-
821.

Freed GL. 1ssed Opportunity to Address a National Shame: The Case of Sickle Cell Disease in

the Unif&d . JAMA pediatrics. Jun 17 2019;173(8):715-716.
doi:10.100 B4 diatrics.2019.1536

Kanter J, Sgnith , Desai PC, et al. Building access to care in adult sickle cell disease: defining
models of ntial components, and economic aspects. Blood Adv. Aug 25 2020;4(16):3804-

3813. doi:1 mmodadvances.ZOZOOO 1743

LloydR. S e Before You Improve. Accessed December 20, 2018.
%ommunities/blogs/ standardize-before-you-improve

Batt RB, , M. Quality Improvement Spillovers: Evidence from the Hospital Readmissions
Reduction Accessed 12/05, 2019.

https://papets.ssrn.com/sol3/papers.cfm?abstract id=3132770

Yue D, Po en X, et al. Enabling Services Improve Access To Care, Preventive Services,
And Satisfacti ong Health Center Patients. Health Aff (Millwood). Sep 2019;38(9):1468-1474.
It

doi:10.137 .2018.05228

Galvin ST dy R, Woodall T, Parlier AB, Thach S, Landis SE. Improved Utilization of
Preventive Senye®8 Among Patients Following Team-Based Annual Wellness Visits. N C Med J.
Sep-Oc :287-295. doi:10.18043/ncm.78.5.287

Garcia-Huidobro D, Shippee N, Joseph-DiCaprio J, O'Brien JM, Svetaz MV. Effect of Patient-
Centered Mgdical Home on Preventive Services for Adolescents and Young Adults. Pediatrics. Jun
2016;137( :10.1542/peds.2015-3813

Powers BJ K, Oddone EZ, Bosworth HB. The effect of a hypertension self-management
intervention om@tabetes and cholesterol control. Am J Med. Jul 2009;122(7):639-46.

doi: lomdQOO& 12.022
Ibrahi - H, Thumma JR, Dimick JB. Impact of the Hospital Readmission Reduction

Progran“ Readmissions Among Medicare Beneficiaries. Ann Surg. Oct 2017;266(4):617-
624. doi:1 .0000000000002368

Adams RJ, igdV C, Carl EM, et al. Long-term stroke risk in children with sickle cell disease
screened with tragsgeranial Doppler. Ann Neurol. Nov 1997;42(5):699-704.

Ashoro
Publishing; 2

tt R. Bone Marrow Transplantation In Sickle Cell Disease. StatPearls. StatPearls

This article is protected by copyright. All rights reserved.


http://www.ihi.org/communities/blogs/standardize-before-you-improve
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3132770

51.

Agrawal N, Johnston SC, Wu YW, Sidney S, Fullerton HJ. Imaging data reveal a higher pediatric
stroke incidence than prior US estimates. Stroke. Nov 2009;40(11):3415-21.
doi:10.1161/STROKEAHA.109.564633

Figure IPpoRion of children with sickle cell anemia in Medicaid receiving 300+ days of antibiotic

prophylaXiL

Figure 1. Proportion of Children with Sickle Cell Anemia in Medicaid
Receiving 300+ Days of Antibiotic Prophylaxis

Proportion fo Chlidren Receiving 300+ days Antibiotics, %

2 _ .
10 \.____,.___.
° 2011 2012 2013 2014 2015 2016 2017 2018
Mi(n) 85 83 85 73 75 110 91 95
NY(n) 290 309 324 299 345 373 338 347
=a=Michigan =s=New York ==e==Overall
- W
Figure 2. ion of children with sickle cell anemia in Medicaid receiving annual TCD screen

Figure 2. Proportion of Children with Sickle Cell Anemia in Medicaid
Receiving Annual TCD screen

10 ;-f_‘-‘hﬁ——ﬁﬂ/—-‘

——e

Propration of Children Receiving TCD, %

2011 2012 2013 2014 2015 2016 2017 2018
Mi(n) 237 231 pra) 238 257 345 301 312
NY(n) 819 899 932 893 1019 1104 1099 1097

—s—Michigan =—s=New York es=CQverall

This article is protected by copyright. All rights reserved.



TABLE 1 Demographic characteristics of children with sickle cell anemia ages 3

months — 5 years continuously enrolled in Michigan or New York State Medicaid for at
least one year from 2011-2018, N =1 784

<=
Q New
Michiga | York
p— n Stat
L (n=384) (ne=1
400)
Sex O Male 203 655
—m Female 181 745
S::;)Tlriz;t sm Miedicard Non-Hispanic Black 320 852
Non-Hispanic White 19 35
C Hispanic 11 14
Unknown Race / Ethnicity 29 237
4@ Asian/Pacific Islander <10 14
E Other 0 71
Q;S:an Indian / Alaskan <10 0
Birth Coh 2007-2009 88 301
2010-2011 65 284
2012-2013 87 306
2014-2015 83 318
2016-2017 61 191

AuthoF
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TABLE 2 ®emographic characteristics of children with sickle cell anemia ages 2 — 16
years co ly enrolled in Michigan or New York State Medicaid for at least one
year fro 018, N =3 439

an
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H New
Michiga | York
n Stat
e
(n=710) (n=2
N
s 729)
348 !
Sex Male 312
c D 362 !
Female 417
Race as r in Medicaid 622 1
enrollmen Non-Hispanic Black 652
Non-Hispanic White 28 70
s Hispanic 15 362
Unknown Race / Ethnicity 42 458
Asian/Pacific Islander <10 35
Other 0 151
Amgrlcan Indian / Alaskan <10 <10
Native
Birth Cohilrt 1996-1998 68 218
1999-2001 80 343
O 2002-2004 110 460
2005-2007 126 470
£ 2008-2010 136 554
—r 2011-2013 137 | 468
5 2014-2016 53 216
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H Antibiotic Prophylaxis Transcranial Doppler Screening
Q (n=3 322 person-years) (n=10 012 person-years)
o — Michigan New York State Michigan New York State
L (n=697) (n=2625) (n=2 150) (n=7 862)
Year Enrolled 2011 85 290 237 819
2012 83 309 231 899
2013 85 324 229 932
2014 73 299 238 893
2015 75 345 257 1019
C
TABLE 3 PE—years of enroliment for children with sickle cell anemia eligible for
antibi laxis or transcranial Doppler screening in Michigan and New York

Medicaid programs, 2011-2018

Author
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2016 110 373 345 1104
2017 91 338 301 1099
2018 95 347 312 1097
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