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Abstract

Sickle cell disease (SCD), a genetic disorder leading to the mutation in hemoglobin beta chain. The prevalence of SCD is highest
among people in Africa and high-resource countries such as the United States and Europe. Early management is mandatory,
but newborn screening is not implemented everywhere. The development of care networks is essential to facilitate day to day
care for these patients by defining the respective functions of nearby and highly specialized health care professionals working

in close collaboration.
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Introduction

Sickle cell disease (SCD) is a genetic disorder that causes a
mutation in the hemoglobin (Hb) beta chain in which glutamic
acid is substituted with valine at position 6 on chromosome 11.
This mutation causes the polymerization of the Hb molecule that
subsequently alters the shape of the red blood cell limiting its
ability to deform as it passes through capillary beds resulting in
small vessel occlusion in many organs. The prevalence of SCD
is highest amongst people of Sub-Saharan Africa, South Asia,
Middle East, and Mediterranean decent. [1] In the United States,
most people with SCD identify as African American or of
African ancestry with about 1 in 365 African American children
being born with SCD with an estimated 100,000 people affected

[11.

Although treatment for SCD has vastly improved over the last
few decades including hydroxyurea, chronic blood transfusions
and hematopoietic stem cell transplant, and recently introduced
new agents (voxeletor, crizanlizumab, L-glutamine), many
patients with SCD end up in the emergency department and
frequent hospital admissions for pain crisis and other
complications resulting in a lengthy and costly hospital
admission. In a 2019 study conducted by the Healthcare Cost
and Utilization Project, it was estimated that in 2016 there were
over 134,000 SCD related inpatient hospital admissions with
over 75% of these stays involving a pain crisis. [2]. They also
found that the aggregate cost for inpatient admission for SCD
totaled over $800 million with an average length of stay of five
days, with one third of stays resulted in a 30-day readmission
[2]. This highlights the importance of an evidence-based
multidisciplinary comprehensive care approach to the treatment

and management of patients with SCD to reduce morbidity,
mortality, hospital admissions and health care costs to the
patients and to the healthcare system.

Methods

Approval for this study was obtained from the Institutional
Review Board of Kern Medical. Literature search was
conducted on PubMed and Google Scholar. The following
search terms were applied: Sickle cell disease, sickle cell
diagnosis, sickle cell disease treatment, quality measures among
sickle cell patients.

Discussion

The sickled cells are not able to deform as normal red blood cells
do as they pass through capillary membranes causing the sickle
cells to lead to ischemia and necrosis to any distal organ
including liver, bone marrow, lungs, spleen, eyes, brain and
skin. Commonly patients with SCD arrive to the emergency
room complaining of severe pain which may be due to vaso-
occlusive crisis, acute chest syndrome, priapism, osteonecrosis
and aplastic crisis. Other potential complications of SCD
include infections from encapsulated organisms secondary to
asplenia, pulmonary hypertension, stroke, renal failure, as well
as proliferative retinopathy [1].

The literature on initiatives surrounding comprehensive care
among SCD patients have examined the implementation of
standardizing care pathways or use of individualized care plans
in the emergency department and have shown to improve pain
management, however most of these projects have not decreased
admission rates [5-6]. This review aims to describe the different
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care models used presently in taking care of sickle disease
patients including our developed Kern Medical model.

The Kern Medical model of care for SCD patients is a blend of
the current three comprehensive care models: Classic
comprehensive model, Embedded care model and the
specialized home care model.

Classic comprehensive Model

The classic comprehensive model is a coordinated, team based
SCD care model with dedicated clinical workers and space. This
model provides access to sickle cell specialist, social worker,
community health worker, advanced nurse practitioners and
others focused in the particular local population. This model also
provides access to an infusion center, blood bank, radiology,
laboratory services and other disciplines required in care of SCD
patients [1].

Embedded Care Model

The Embedded Care Model is instituted in models without
dedicated space and staff. It ‘embeds’ itself within a larger, more
financially feasible institution. In this model, the clinical space
is shared thereby reducing costs and improving efficiency. This
model encompasses team-based care and shared personnel
though led by a sickle cell specialist. Additionally, this model
also provides access to laboratory services, radiology, blood
bank and other disciplines required in care of SCD patients [1].

Specialized Home Care Model

The specialized home care model is unique in a way that it
provides medical home including primary care services within
the comprehensive sickle cell care model. This model was
designed to specifically target the complications of this disease
while providing comprehensive care with the team lead being
the primary care physician (PCP). The PCP in conjunction with
the sickle cell specialist provides collaborative and simultaneous
care to the patients. This model also provides access to
laboratory services, radiology, blood bank and other services
required in care of SCD patients [1].

Kern Medical Model

The model of care implemented here at Kern Medical is a blend
of the above mentioned three models of cares. Our clinic is in a
setting of a shared space within the oncology infusion center,
making it more financially feasible. Our team comprises of a
lead sickle cell specialist, pharmacist, pain specialist, primary
care physician, behavioral health staff, case manager, nurses and
a community health worker.

Few years prior to the implementation of our multidisciplinary
sickle cell center sickle cell patients were frequently coming to
Bakersfield with no medical care. Based on the initial needs
assessment, majority of our patients in Kern County had not
been followed by a hematologist previously. Additionally,
genotype testing, starting on disease modifying agents, or even
regular PCP follow up were not standard of care.

Regular hematology follows up have shown to decrease acute
care utilization, health care costs, and improved quality of life
[3-4]. An important parameter to follow is the hemoglobin F
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level along with a formalized recommended individualized pain
regimen. A sickle cell provider can optimize disease modifying
agents to prevent sickle cell organ damage. Frequent outpatient
follows up can decrease worsening disease, which will decrease
acute care utilization. With a comprehensive sickle cell center,
individuals can be not only managed medically but also have
their social barriers to health addressed as well. If we start to
manage individuals who are high acute care utilizers, we would
improve the quality of care of the patients and decrease our
financial burden. The goal of the comprehensive sickle cell
clinic is to provide a medical home to all sickle cell patients in
Kern County.

Conclusion

In conclusion, though treatment for SCD has vastly improved
over the last few years, many patients with SCD rely on the
emergency department as their mode of primary care. From our
review it was obvious that the quality indicators were poor prior
to the implementation of our clinic and highlighted the need for
a SCD clinic. The importance of a comprehensive care approach
to the treatment and management of patients with SCD is
essential.
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