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RuSH History

* RuSH Goal: Identify and collect data on all people with a hemoglobinopathy
diagnosis living in the participating states during 2004-2008.

* Three workgroups: The Surveillance Design Work Group developed case definitions,
provided guidance on the interpretation and use of clinical and laboratory
information and identified and refined the clinical variables to be collected and
analyzed in the surveillance system.

* Established a three-level case definition for SCD, based on laboratory results and
International Classification of Diseases (both the ninth and tenth revisions) coding
found in the administrative billing data.

— Levels were based on the reliability of the diagnosis, with level 1 (confirmed)
being the most reliable and level 3 the least (possible).
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Original Case Definition

Level 1: Confirmed

e CLIA-certified laboratory result of SCD* reported by a state newborn screening program with
confirmatory testing, OR Clinical diagnosis by a physician with documented confirmatory CLIA-
certified laboratory testing after the newborn period

Level 2: Probable

* CLIA-certified laboratory result of SCD reported by a state newborn screening program without
report of confirmatory testing, OR SCD ICD code at two or more separate health-care encounters
PLUS one or more SCD-associated complication, treatment, or procedure

Level 3: Possible

» Sickle cell trait ICD code at two or more separate health-care encounters PLUS one or more SCD-
associated complication, treatment, or procedure OR SCD ICD code for a single health-care
encounter

*Includes hemoglobin S/S, hemoglobin, S/B° thalassemia, hemoglobin S/C, S/B* thala
forms of SCD. Gemgza
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SCD-Associated Conditions

SCD-associated treatments

SCD-associated complications

Hydroxyurea

Parenteral analgesics (morphine, meperidine,

hydromorphone, ketorolac, butorphanol)
Iron Chelators (deferasirox, deferoxamine)
Erythropoietin

Folic acid

SCD-associated procedures
Red cell transfusion
Red cell exchange
Splenectomy
Cholecystectomy
Transcranial Doppler

Chronic renal failure/proteinuria
Pneumonia, acute chest syndrome

Pulmonary hypertension

Stroke (ischemic or hemorrhagic), transient ischemic attack, seizures
Intracranial bleeding

Priapism

Iron overload

Gallstones/cholelithiasis, cholecystitis

Avascular necrosis

Retinal disease

Splenomegaly, splenic sequestration, hypersplenism
Leg ulcers

Dactylitis

Osteomyelitis
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Abstract

Objective: Several states are building infrastructure and data collection methods for longitudinal, population-based sur-
veillance systems for selected hemoglobinopathies. The objective of our study was to improve an administrative case definition
for sickle cell disease (SCD) to aid in longitudinal surveillance.

Methods: We collected data from 3 administrative data sets (2004-2008) on 1998 patients aged 0-2| in Georgia who had > |
encounter in which an SCD International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code was
recorded, and we compared these data with data from a laboratory and medical record review. We assessed performance
(sensitivity, specificity, positive predictive value [PPV], and negative predictive value [NPV]) of case definitions that differed by
number and type of SCD-coded encounters; addition of SCD-associated treatments, procedures, and complications; and
length of surveillance (| vs 5 years). We identified correct diagnoses for patients who were incorrectly coded as having SCD.
Results: The SCD case definition of >3 SCD-coded encounters in 5 years simplified and substantially improved the sensitivity
(96.0% vs 85.8%) and NPV (68.2% vs 38.2%) of the original administrative case definition developed for 5-year, state-based
surveillance (>2 encounters in 5 years and >| encounter for an SCD-related treatment, procedure, or complication), while
maintaining a similar PPV (97.4% vs 97.4%) and specificity (76.5% vs 79.0%).

Conclusions: This study supports an administrative case definition that specifies >3 ICD-9-CM—coded encounters to identify
SCD with a high degree of accuracy in pediatric patients. This case definition can be used to help establish longitudinal SCD
surveillance systems.
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Figure 2 Process Flow to Determine Case Status of Validation Cohort

Cases with > 1 health care
encounter with an SCD ICD code
in administrative data AND seen

at least once at CHOA with

available medical record
n=1,998

N\

Cases not linked to NBS
confirmatory testing or data
from SCD center
n=438

SCD diagnosis confirmed by NBS SCD diagnosis confirmed SCD diagnosis excluded SCD diagnosis indeterminate
testing or data from SCD center by chart review by chart review by chart review
n=1,560 n=203 n=197 n=37

\

Carriers: n =65(33.0%)
Non-sickle hemoglobin disorder:
n=11(5.6%)
Thalassemia: n=9(4.6%)
Non-malignancy: n=18(9.1%)
Malignancy: n=19(9.6%)
Other/unknown: n =75 (38.1%)
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Performance Metrics for Administrative Case Definitions

Surveillanc | SCD Case | SCD cases SCD SCD cases Non-SCD | Sensitivity | Specificity PPV NPV
e Period Definition | identified | confirmed missed exclusions CI** CI** CI** CI**
0

5 years >1SCD 1,959 1,763 196 90.0%
ICD-9 code

5 years >2SCD 1,831 1,735 28 100 98.4% 51.0% 94.8% 78.1%
ICD-9 codes (1%) (97.7,98.9) (43.8,58.2) (93.6,95.7) (70.0,85.0)

5 years RuSH* 1,558 1,512 251 155 85.8% 79.0% 97.4% 38.2%

(14%) (84.0,87.4) (72.7,84.6) (96.4,98.1) (33.4,43.1)

5 years >3SCD 1,739 1,693 70 150 96.0% 76.5% 97.4% 68.2%
ICD-9 codes (4%) (95.0,96.9) (70.0,82.3) (96.5,98.1) (61.6,74.3)

5 years >4 SCD 1,678 1,647 116 165 93.4% 84.2% 98.2% 58.7%
ICD-9 codes (7%) (92.2,94.5) (78.3,89.0) (97.4,98.7) (52.7,64.5)
>5SCD 1,632 1,612 151 176 91.4% 89.8.5% 98.8% 53.8%
ICD-9 codes (9%) (90.0,92.7) (84.7,93.7) (98.1,99.3) (48.3,59.3)
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Optimal Definition

* There is always a trade-off between sensitivity and specificity; depends
on the purpose of the study.

* To define the burden of SCD disease for the purposes of public health
resource allocation and planning, the number of cases identified should
be maximized by choosing a definition that optimizes sensitivity.

e Conversely, for quality and outcome studies of SCD interventions, it is

important to limit the number of non-SCD patients in the study sample
by maximizing specificity.
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SCDC Case Definition

LEVEL 1:

e CLIA-certified laboratory result of SCD reported by a state newborn screening program with
confirmatory testing, OR Clinical diagnosis by a physician with documented confirmatory CLIA-
certified laboratory testing after the newborn period

LEVEL 2:

* CLIA-certified laboratory result of SCD reported by a state newborn screening program
without report of confirmatory testing, OR SCD ICD code on three or more separate health-
care encounters during a five year period.

*Includes hemoglobin S/S, hemoglobin, S/B° thalassemia, hemoglobin S/C, S/B* thalassemia, and
other compound heterozygous forms of SCD.
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SCD Cases Georgia: 2004-2008

Confirmed Probable (RuSH definition) Probable (SCDC definition)

9 9
Newborn Screening 730 8 8

1 1
Augusta University (clinical) 1,218 4 4
Grady (clinical) 1,661 2 2
CHOA (clinical) 1,908 242 266
Medicaid/CHIP 2,983 1,987 2,079
State Health Benefit Plan 209 215 211
Hospital discharge 3,342 2,144 2,475

De-duplicated Total 4,228
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Additional Validation Studies

Snyder AB, Lane PA, Zhou M, Paulukonis ST, Hulihan MM. J Rare Dis Res Treat. (2017) 2(4): @ Journal of

* Confirmed that using ICD
codes to determine SCD o rrdsesosgl com RS Sty Researeh
genotype is problematic--

Sickle-cell/he moglobin-SS The accuracy of hospital ICD-9-CM codes for determining Sickle Cell
. Disease genotype

disease seems to be overly el i e & L P e s 0

represented in hospital 2Aflac Cancer ai annm'dnc-‘-:hld;ns'::chh_Dm_“‘:'.:hl_ﬂ:i&hhupsi::y::d:rA’I m;:"US'A‘ Emory Uni y School of Medici

“Public Health Institute, Richmond, CA, USA
5Centers for Disease Control and Prevention, Division of Blood Disorders, Atlanta, GA, USA

reported administrative data.
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Standardizing the Population of Interest

= Case definition — how do we standardize who is in our cohort?
— In the state reporting
— Diagnosis or combination of diagnostic codes

= Inclusion criteria — how do we standardize who is in this analysis?
In the cohort
Demographic characteristics (age, sex)
Follow-up time frame/length
Payer
Certainty of diagnostic information
Genotype or phenotype (severe/less severe)
Geography
Specific treatments
Deceased/not deceased
Seen by knowledgeable care provider
Seen in acute care setting
Specific comorbidity or condition




CA SCDC (Current) 2016-2018 Cohort

0-9 years in 2018
10-19 years
20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70-79 years

80 or older

Total

Meeting confirmed or probable case definition with utilization in 2016-2018.




Kayle/Medicaid expansion example
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Kayle inclusion criteria

Individuals with SCD were included in this study if they were (1)
enrolled in Medi-Cal or other state-run programs at any time between
2011 and 2016 for six or more total calendar months in the year and
(2) were <64 years of age at the close of 2016. The period 2011-2016

TABLE 1 Cohortdemographiccharacteristics

N£3635) g

Age group (years)
<11
12-21
22-34
35-64
Sex
Female

Male




Johnston/End of life example
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Johnston inclusion criteria

Cases. Deceased cohort cases comprised people with
SCD who died between 2006 and 2015. Individuals were
excluded if their cause of death was due to trauma or
peripartum events (either as coded during a terminal ad-
mission or on the death certificate) or if no record linkage
between the vital records could be made. We adopted this

Characteristic Cases (N=486)) N (%)

Age group
0-21 years 41 (8.4)
22-40 years 153 (31.5)
41 years old or older 292 (60.1)
Gender
Female
Male




State funded SCD clinics example

Siting of five new clinics in California to provide care for adults with SCD on
Medicaid

Networking Californians for Sickle Cell Care

Where are clinics most needed? Where are the sites that are viable for
increased capacity that are also needed?

Criteria:
— In cohort
— Acute care utilization 2016-2018

— At time of acute care utilization, patient zip was within 30 or 60 mile radius of potential
location




State funded SCD clinics example

Hospital-Radius

Big County - 30 mile radius

Big County - 60 mile radius

Antelope Valley - 30 mile radius

Antelope Valley - 60 mile radius

Kern Medical Center - 30 mile radius

Kern Medical Center - 60 mile radius

UCSD Hillcrest Medical Center - 30 mile radius

UCSD Hillcrest Medical Center - 60 mile radius

SACHS - 30 mile radius

SACHS - 60 mile radius

Riverside University Health System- 30 mile radius
Riverside University Health System - 60 mile radius
Loma Linda University Medical Center - 30 mile radius
Loma Linda University Medical Center - 60 mile radius
Arrowhead Regional Med Ctr. - 30 mile radius
Arrowhead Regional Med Ctr. - 60 mile radius

Total Patients that
were hospitalized in
2016-2018
1071
1630
121

1173
68

95
171
199
443
1196
426
912
422
1290
437
1622

Total Patients that had
an ED visit in 2016-
2018
1449
2162
176
1631
84
125
211
252
553
1581
535
1184
531
1707
542
2153




Mary Hulihan (CDC): ibx5@cdc.gov
Susan Paulukonis (CA): Susan.Paulukonis@cdph.ca.gov
Angie Snyder (GA): angiesnyder@gsu.edu

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.




