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Sickle cell disease (SCD) is a group of inherited hemoglobin disorders, affecting individuals from birth
throughout their lifespan. Although life expectancy for those with SCD has increased into adulthood in
recent decades,1 the effects of the disease are cumulative and lead to significant illness and reduced
quality of life for many.2 Hallmarks of this disease include acute and chronic pain episodes, risk of organ
damage and stroke, and high acute health care utilization.3 SCD affects �100000 persons in the United
States, and millions more globally.4 In the United States, because SCD affects primarily Black persons
and other persons of color, there are increased challenges for patients, families, and providers owing to
institutional and systemic racism.5,6

Access to comprehensive, quality care for those with SCD has been shown to improve outcomes and
lower acute care utilization (hospitalization and emergency room encounters), particularly among
adults.7-10 Although comprehensive care for children with SCD is not universally available, there are cen-
ters providing such care in most US urban areas.11 Health care providers specializing in nonmalignant
hematology for adults, however, are rare.12,13 Upon transitioning out of pediatric care, adults encounter a
dearth of providers knowledgeable in SCD and a fragmented health care system.13 Multiple models have
been proposed for best practice care for SCD,14-17 but even the simplest of these models, that of a
hematologist and primary care physician comanaging a patient, is infrequently seen in practice.17

Although various barriers to care have been identified,15 the percentage of the SCD population that do
not receive care is unknown. The Sickle Cell Data Collection (SCDC) program is a state-based, popula-
tion-wide public health surveillance system for SCD. SCDC data from 2 states with large populations of
people living with SCD, California and Georgia, were analyzed to quantify how often those with SCD
receive care from a hematologist.

A retrospective analysis was performed on Medicaid claims for individuals with SCD. Individuals with
SCD are identified in each state by linking, de-duplicating, and applying a validated case definition to
multisourced surveillance data that span from 2004 through 2019.18-20 Individuals from the states’
SCDC cohorts with continuous Medicaid enrollment from January 1, 2016 to December 31, 2018 were
included in this analysis to capture all inpatient and outpatient health care encounters. Patient age
was calculated for the first day of the study period and categorized as pediatric (,21 years) or adult
(211 years).

Hematologist encounters were identified using the National Provider Identifier of the rendering provider
listed in claims.21 Providers with health care provider taxonomy codes 207RH0000X, 207RH0003X, or
2080P0207X were categorized as a hematologist. To calculate an individual's total hematologist encoun-
ters, claims were de-duplicated by assuming an individual had a maximum of 1 encounter with a given
provider per day.
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All analyses were performed using SAS software, version 9.4. The
SCDC programs and this study were overseen by review of the
California Committee for the Protection of Human Subjects and
the Georgia State University institutional review board under an
exemption for public health surveillance.

Among individuals with SCD that were enrolled in Medicaid at any
time in 2016 to 2018, 79% in California and 52% in Georgia had
continuous enrollment for the entire 3-year period and therefore met
the inclusion criteria for this analysis. There were 989 pediatric
patients and 1919 adults in California, and 1711 pediatric patients
and 1373 adults in Georgia (Table 1). Georgia had a greater
percentage of pediatric patients (55%) than California (35%).
States had a similar sex distribution (California: 41% male; Georgia:
45% male).

The proportions of the pediatric patients in our samples who had
no encounters with a hematologist in the 3-year period were
24% in California and 13% in Georgia (Figure 1). Among adults
included in our study samples, 56% in California and 34% in
Georgia had no encounters with a hematologist in the 3-year
period. The median number of hematologist encounters in the
3-year period for the pediatric population was 7 in California and
8 in Georgia, whereas for adults, the median was 0 in California
and 3 in Georgia (Table 1).

Among patients who had a hematologist encounter in the 3-year
period, 99% of the pediatric patients in both states were seen at
least once in an outpatient setting by a hematologist, and among
adults, 90% in California and 91% in Georgia.

One gap in the literature is data on how many of those living with
SCD are seen with regularity by a hematologist knowledgeable in
SCD care. This limitation is due to the lack of a national surveillance
system that can identify individuals who are not connected to care
and thus missing from registries and clinical cohorts. In addition,
there is no agreement on how to define a provider knowledgeable
in SCD care.22 The National Heart, Lung, and Blood Institute’s
SCD Implementation Consortium has defined sickle cell specialists
with 9 criteria related to training and experience.23 However, data

on these criteria are not available. Given this limitation, the SCDC
programs investigated whether persons with SCD had seen any
hematologist, the expected primary specialist for a hemoglobinopa-
thy. In California and Georgia, 24% and 13% of pediatric patients
covered by Medicaid from 2016 to 2018 had no encounters with a
hematologist in a 3-year period. For adults, the proportion was sig-
nificantly higher, 56% for California and 34% for Georgia.

In contrast to SCD, chronic genetic diseases such as cystic fibrosis
and hemophilia have networks of comprehensive specialty care.14

A recent study found that 82% of persons with hemophilia and
94% with severe hemophilia received care at a federally funded
comprehensive specialty center in a 3-year period.24 Although the
population with SCD in the United States is over double that of
hemophilia, there is no equivalent system of care for SCD. There is
an opportunity for this patient population to be brought into quality
care settings to effectively manage their disease and prevent com-
plications and mortality.

Not all hematologists have the expertise and experience necessary
to provide care for a disease as complex as SCD. There were 765
and 342 hematologists in California and Georgia, respectively, who
saw 1 or more patients meeting the inclusion criteria for this study.
Of these hematologists, 66% saw ,5 such patients in California
and 40% in Georgia during the 3-year period. Whether these hema-
tologists had training or background knowledge in SCD care is
unknown, but the high proportion with few patients suggests that
centralization of care is lacking.

Hematologists are not the only knowledgeable SCD providers; pri-
mary care providers (PCPs) may offer preventative, therapeutic, and
pain care for adults with the disease and may even specialize in the
care of this population. We also investigated whether there could
be such providers and their contribution to care among these popu-
lations. Providers with a primary health care provider taxonomy code
for nurse practitioners, physician assistants, or medical doctors
with specialties listed as Internal Medicine, Pediatrics, Family
Medicine, or General Practice were categorized as a PCP. A PCP

Table 1. Description of individuals with SCD continuously enrolled

in Medicaid in California and Georgia, 2016-2018

California Georgia

Total (n) 2908 3084

Median age, y 29.6 (IQR 5 25.5) 17.0 (IQR 5 24)

Pediatric, n (%) 989 (34) 1711 (55)

Median pediatric age, y 12.0 (IQR 5 8) 9.0 (IQR 5 8)

Median pediatric hematologist encounters
in 3-y period

7 (IQR 5 24) 8 (IQR 5 15)

Adult, n (%) 1919 (66) 1373 (45)

Median adult age, y 38.7 (IQR 5 20) 34.0 (IQR 5 19)

Median adult hematologist encounters
in 3-y period

0 (IQR 5 4) 3 (IQR 5 15)

Sex, n (%)

Male 1177 (41) 1393 (45)

Female 1731 (59) 1691 (55)

IQR, interquartile range.
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Figure 1. For individuals with SCD and continuous Medicaid coverage

from 2016 to 2018, all encounters with a hematologist were identified

using Medicaid claims. Individuals were categorized into those that had no

hematologist encounters or those that had at least one hematologist encounter

during the 3-year period from 2016 to 2018.
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experienced in SCD care was defined as a PCP with 20 or more
patients with SCD in the 3-year period that met the inclusion criteria
for this analysis. For pediatric patients that had no encounters with
a hematologist in the 3-year period, we found that 10% in California
and 36% in Georgia were seen by these experienced PCPs in the
same period. For adults, these percentages were 18% in California
and 37% in Georgia. Care by an experienced and well-trained
non–hematologic care provider can be the primary source of SCD
care for those with the disease, but this group of providers is only
partially filling the gap in SCD care in these 2 states. All told, 46%
of California adults with SCD and 21% of those in Georgia still had
no encounters with a hematologist or an experienced PCP over the
3-year period.

This analysis was limited to Medicaid claims data. Health care utili-
zation for individuals that were privately insured, uninsured, or cov-
ered by Medicare, or Medicaid patients that did not have
continuous enrollment during the study period, is not captured in
these results. However, Medicaid is a major provider of insurance
for the SCD population. Over a 3-year period, 66% of people with
SCD in California and 56% in Georgia were insured by Medicaid.25

These surveillance data provide a unique look into access to care
issues.

Individuals living with SCD in 2 states with high SCD populations
are seeing hematologists at a lower rate than in populations with
other chronic genetic diseases, particularly adults. More research
and investigation into the individuals who are not seen by SCD
experts, and the reasons for this lack of access to appropriate
care, is critical to understand workforce development, infrastruc-
ture, outreach, and other needs to address this complex chronic
disease.
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