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Foreword 

Sickle cell anemia is one of the most common fatal genetic diseases in the world, found in areas 

such as the United States, Africa, India, the Mediterranean, and the Middle East. Recently, 

UNESCO and the World Health Organization have classified sickle cell anemia as a major 

public health priority, given the severe impact of the disease on patients, their families, and the 

community. This year, the first World Sickle Cell Day will be celebrated on June 19
th
 by the 

United Nations. Unfortunately, the distribution of the disease is such that it occurs among 

populations which are often poor, rural, or unable to seek comprehensive care due to social, 

economic, cultural, and geographical constraints. Even in a developed country like the United 

States, only 18,000/80,000 sickle cell patients have access to comprehensive care.  

Although much research has been carried out in the United States, more work needs to be done 

in furthering and translating this research into appropriate care strategies for sickle cell patients 

throughout the country. From when the first case of the disease was first diagnosed in the United 

States in 1910, there has certainly been significant progress in delivering care for sickle cell 

disease in terms of screening, treatment, education, and research initiatives. Indeed, government 

legislation such as the 1972 Sickle Cell Anemia Control Act, the Comprehensive Sickle Cell 

Program Act, and the 2004 Sickle Cell Treatment Act are all indicators of significant public 

sector support, which will remain critical in furthering national goals. However, a review of the 

literature finds a wide variety of health system issues that require further improvement to assure 

that the clinical and public health implications of sickle cell disease are well-addressed.  

As such, this primer provides an overview of some of the pressing issues for sickle cell disease 

care improvement at the health systems level in the United States, using a provider and patient 

perspective. Additionally, a review of the literature provides a glimpse of some processes and 

models of care which have met with success and could be used on a wider scale for the benefit of 

patients and providers. Ultimately, the end-goal of this primer, which will be continually updated 

as per the needs of the users, is to highlight some of the important areas of sickle cell care which 

could be strengthened from a systemic perspective for the benefit of all stakeholders.  

 

 



 

4 

 

 

I. Introduction and Overview of Sickle Cell Disease 

(Adapted from the WHO 2006 Secretariat Report on Sickle Cell Anemia and the 2007 WHO-TiF 

Management of Hemoglobin Disorders Report) 

Sickle cell anemia, which is also referred to as sickle cell disease, is a genetically-based 

hematological condition due to inheritance of two mutant hemoglobin genes, one from each 

parent. An amino acid substitution in a hemoglobin subunit with two copies of the mutant gene is 

responsible for the sickling properties of the red blood cell. The two most common, serious, and 

single-gene hemoglobinopathies found in the world are sickle cell anemia and thalassemias, and 

approximately 5% of the world’s population carries genes which are responsible for the presence 

of these hemoglobinopathies. Approximately 300,000-500,000 infants each year are born with 

major hemoglobinopathies throughout the world, including more than 200,000 cases of sickle 

cell anemia in Africa. The sickle gene is most common among those who have had ancestors 

from Africa, India, Saudi Arabian, and Mediterranean countries, as well as those from Native 

American backgrounds. The presence of sickle cell disease in the United States is largely a result 

of migration, with a high frequency of the sickle cell gene leading to a high prevalence of the 

disease in newborns. The sickle cell trait confers a survival advantage to malaria, and thus the 

high gene frequencies are often found in areas which have or which have had a high prevalence 

of malaria. The inheritance of two genes, however, confers sickle cell disease, which does not 

protect against malaria, and the sustained presence of malaria in areas with sickle cell disease has 

been known to change the manifestations of the disease. The independent presence of the sickle 

gene in different parts of the world is referred to as haplotypes, including Asian and African 

variants, and each haplotype can present with different levels of disease severity in different 

parts of the world. While there is no cure for sickle cell disease, there are a variety of 

management techniques that can be employed to improve the quality of life for patients.  

In a low-oxygen environment, red blood cells of sickle cell disease patients have a tendency to 

become sickled, occlude capillaries, and lead to oxygen deprivation of organs and tissues. The 

occlusions, also known as vaso-occlusive crises, can cause severe pain in patients. Sickled cells 
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can also become sequestered in the spleen, especially in children, and this can cause severe 

anemia and enlargement of the spleen. An enlarged spleen, in turn, can cause severe and 

recurrent infections. Swelling of the hands and feet, leg ulcers, acute chest syndrome as a result 

of pneumonia or pulmonary infarction, necrosis, retinopathy, priapism, and renal failure are also 

complications of the disease. The survival of sickle cell patients varies by country, with the 

average lifespan of American patients in 1994 being 42 years for men and 48 for women, while a 

2001 study in Jamaica demonstrated an average lifespan of 53 years for men and 58.5 years for 

women. In sub-Saharan Africa, however, data suggests that around 50% of patients die by age 5 

as a result of malaria, anemia, or infection. The highest percentage of deaths occurs in children 

under 5, with sickle cell disease contributing to around 5% of under-five deaths in the African 

subcontinent.  Overall, around 50%-80% of children with sickle cell disease die in low and 

middle-income countries.  

Due to the burden of sickle cell disease, its effects on mortality, and the fact that most countries 

with sickle cell disease do not have national programs, managing the disease throughout the 

world has become a matter of grave public health importance. The WHO, in addition, has 

recently classified sickle cell disease as a global public health issue. The impact and prevalence 

of the disease is now being widely accepted, with greater calls for international action. 

Unfortunately, in countries where sickle cell disease is most prevalent, health facilities for 

management are severely deficient or fail to provide access to a majority of the affected 

populations. Additionally, the rural and socio-economic status of much of the affected population 

makes it an even more difficult problem to address.  

In the United States, it is estimated that over 80,000 people suffer from sickle cell disease, 

predominantly African-Americans, Hispanics, and Native Americans. Around 1 in 12 African 

Americans and 1 in 100 Hispanics carry the sickle cell trait. Indeed, the presence of the sickle 

cell gene in the United States can be traced back to the slave trade and continued rich history of 

immigration into the United States from India, Africa, Central America, the Middle East, and the 

Mediterranean. Given the broad spectrum of patients affected by sickle cell disease, as 

exemplified through diversity in socio-economic status, geographical distribution, cultural 

beliefs, health systems catering to sickle cell disease in the United States face many challenges in 

the provision of comprehensive care for which is accessible, acceptable, and effective. In a span 

of 100 years, survival rates for sickle cell disease in the United States have increased 

dramatically, but much work needs to be done in assuring that challenges in the current delivery 

of care in the United States are addressed in a timely manner. As such, the purpose of this primer 

is to provide an overview of some of the major themes in sickle cell management from a health 

systems perspective which are in need of improvement. While not comprehensive, it is our hope 

that this primer will assist patients, policymakers, and health system providers in focusing on the 

major issues of sickle cell care delivery, including education, finance, and process 
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considerations, which will allow for a continually higher standard of care for all sickle cell 

patients in the United States.  

 

II. Overview of Major Public Sector Sickle Cell Legislation in the United States 

Recently deemed by the WHO as a public health priority in 2006, the significance of sickle cell 

disease in the United States has been recognized as a serious health issue primarily since the 

1970, as highlighted by Scott’s 1970 JAMA article, “Health care priority and sickle cell anemia.” 

Public sector stewardship in tackling the problem of sickle cell disease is indeed important in the 

United States, and several pieces of legislation at the federal and state level have been passed 

over the last 4 decades. Continued public sector support through the National Institutes of Health 

(NIH)/National Heart, Lung, and Blood Institute (NHLBI) and continued government support as 

a whole is important in improving the quality of sickle cell care in the United States. Below is a 

description of some of the landmark federal legislation involving sickle cell disease. It is of note 

that federal legislation was continued with a flurry of state-level legislation that has ultimately 

resulted in 49 of 50 states and the District of Columbia having mandatory newborn screening for 

sickle cell disease. Currently, New Hampshire is the only state without mandatory screening, but 

does providing funding for targeted screening, pilot studies, and on-demand screening.  

Year Name of Legislation Content Overview 

1972 

 

 

 

 

National Sickle Cell Disease Control 

Act 

 

 

 

 

-Funding for the establishment of 

screening and counseling programs 

for sickle cell disease under the 

Health Services Administration  

-Funding to develop and disseminate 

educational materials for sickle cell 

disease for patients and providers 
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1972 National Sickle Cell Disease Control 

Act 

-Funding for research grants on 

diagnosis, treatment, and control of 

sickle cell disease 

-Funding to develop 10 

comprehensive sickle cell disease 

centers under the NIH for research 

and treatment 

1976 National Sickle Cell Anemia, 

Cooley Anemia, Tay-Sachs, and 

Genetic Diseases Act 

-Authorizes use of public funds for 

voluntary genetic screening and 

counseling programs 

1990 Americans With Disabilities Act -Forbids employers from 

discriminating against qualified 

individuals with sickle cell disease 

in all aspects of employment  

2004 Sickle Cell Treatment Act -Provides federal matching funds for 

sickle cell disease patient treatment 

costs covered under Medicaid  

-Provides federal matching funds for 

state-administered treatment 

programs including genetic 

outreach, counseling, and education   
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III. Issues in Perceptions of Care: Views of Patients and Providers 

Patient Perceptions 

A variety of significant issues exist in the current perceptions of care provided to sickle cell 

patients from a patient perspective. On the pediatric front, a study by Kam and colleagues in 
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2008 investigated the parental perceptions of pediatric sickle cell care provided in the hospital. 

Pediatric sickle cell care provider in the hospital accounted for 75,000 hospital days, and this 

study focused on parental perceptions on quality of care among 112 patients for sickle cell 

disease, cancer, and general pediatric patients. The study found that overall, parents who had 

children with sickle cell disease were significantly more likely to report lower perceptions of 

hospital care quality, as compared to parents of children who were hospitalized due to cancer or 

other general illnesses. Chesnut in 1994, via a Service Perceptions Test, found that race and 

gender played a significant role in the perceptions of quality care. Specifically, his results 

consistently showed that white patients were perceived to get better sickle cell care than blacks, 

young children were provided with better care than the elderly, and that the elderly were 

perceived to get better care than middle-aged adults. Further studies on patient perspectives on 

race as a significant influence in care delivery are yet to be conducted. Nevertheless, a study by 

Zimmerman and colleagues attempted to understand the role of racial differences and belief 

systems surrounding genetics and the use of genetic tests. The results, gathered from 4 inner-city 

centers, found that most respondents understood that sickle cell was genetic. However, African-

Americans were more likely to believe that genetic testing would lead to racial discrimination, 

though they did believe that all pregnant women should have genetic tests.  

Distinct patient perceptions on models of care for sickle cell disease among adult populations 

also exist. The PiSCES study conducted by Aisiku and colleagues looked at patient satisfaction 

in specialized vs. unspecialized sickle cell care centers. Investigators deployed a satisfaction 

survey that queried general satisfaction, technical quality, interpersonal manner, communication, 

financial aspects, and time spent with the doctor. Overall, sickle cell patients who had care 

provided at specialized care centers had significantly higher satisfaction scores than those that 

received care from non-specialized care centers. The PiSCES study also provided views on 

health-related quality of life perceptions of patients, using factors such as physical function, 

physical and emotional role function, bodily pain, vitality, social function, mental health, and 

general health. The study compared the quality of life perceptions between sickle cell patients 

and those with asthma, cystic fibrosis, and hemodialysis. The results indicated that sickle cell 

patients scored significantly lower on quality of life measures than national norms, and had 

quality of life scores similar to those undergoing hemodialysis.  

Provider Perceptions 

From a provider perspective, Telfair and colleagues investigated the perceptions of health care 

providers on the effect of race in the delivery of sickle cell care. The results found that African 

American health care providers felt race was an influence in the delivery of care, while 

Caucasian and other race physicians did not feel it to be a critical factor. Additionally, female 

providers and those providers who provided care to children were less likely to see race as a 

factor in delivery of care than those who treated adults. Additionally, significant variations 

existed in provider perceptions and beliefs in the transition process of adolescent sickle cell 
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patients to adult care. Perceptions on the role of pediatric and adult providers in the transition 

process, the expectations of adolescents moved to adult care, and opinions on the need for 

systematic transition program were queried. Data collected by Telfair also found significant 

differences in expectations of the transition process and program structure among sickle cell care 

providers, especially those who were female, practiced in urban areas, and treated both 

adolescent and adult clients.  

As such, we summarize the main perception issues presented thus far on provision of care for 

sickle cell disease, and provide some general implication analysis for health systems: 

Perception Implication 

Low quality of care for pediatric sickle cell patients 

in hospitals and race as a factor in delivery of care 

and genetic screening 

Need more research on specific perceived quality 

deficiencies, racial tensions, and cultural barriers to 

genetic screening 

Lower health-related quality of life for sickle cell 

patients 

Need to pinpoint service areas relating to quality of 

life and explore potential improvements 

Better quality of care in specialized sickle cell care 

centers for adults 

Need for more integration of care for sickle cell 

patients to achieve widespread satisfaction 

Multiple ways of facilitating adolescent-adult care 

transition 

Standardization of transition programs devised 

through provider and patient insight, in order to 

reduce variance and deficiencies in quality of care 
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IV. Educational Considerations 

Patient Education Issues 

A review of the literature provides much insight into the educational gaps which need to be 

addressed for patients with sickle cell disease. Stewart and colleagues used a mix-method study 

to investigate the knowledge and belief systems surrounding sickle cell disease, the sickle trait, 

and genetic testing among African American young adults. The investigators found that major 

factors in deciding whether or not to be genetically tested included lack of knowledge of sickle 

cell disease or carrier status, family history, cost and time considerations, and the opportunity 

provided for testing. Most importantly, the desire for greater community health education and 

genetic testing was a predominant sentiment among the target group. Further studies by Beene-

Harris and colleagues explored the barriers to access to genetic service needs in the community, 

and found a similar need for greater education on sickle cell disease as an empowering factor. 

Using a variety of focus groups, including a sickle cell anemia parent group, the study found that 

major educational barriers to genetic service needs included lack of awareness of risk of genetic 

diseases, lack of knowledge of genetic services and resources, and general lack of trust and fear 

of discrimination associated with genetic services. On the clinical front, LaVista and colleagues 

explored the possibility of increased education as a possible factor in increasing hydroxyurea 

usage among adults, as prescribed by their physician. As such, a patient empowerment video on 

the use of hydroxyurea was created using an interview format which included sickle cell patients 

and physicians of high prominence. Post the creation of the education video, a patient 

satisfaction survey of the video was performed, with results indicating that patients were keener 

about learning about hydroxyurea after seeing the video. Such results may encourage the greater 

use of media as a means to providing educational outreach.  

Provider Education Issues 

Provider education for sickle cell disease also remains a significant issue in assuring quality care 

for sickle cell patients in the United States. A study by Lanzkron and colleagues found potential 

educational barriers to the use of hydroxyurea by providers for eligible patients. A survey of 

physicians in the Sickle Cell Adult Provider Network found that 81% of survey respondents had 

read the NHLBI recommendations on sickle cell care, and 76% agreed with it. However, only 

45% of the responders indicated that prescribe hydroxyurea to those who are eligible for it. 

Additionally, African American providers were more likely to prescribe hydroxyurea to their 

patients than their Caucasian counterparts. 94% of black respondents as compared to 73% of 

white correspondents and 40% of other racial groups believed that hydroxyurea was effective or 

very effective. Indeed, the authors concluded that the disparities in provision of hydroxyurea  and 

perceptions of hydroxyurea may reflect the need for greater provider education on the benefits of 

hydroxyurea. A study by Zumberg and on the use of hydroxyurea therapy among community-

based hematology practices revealed continued physician concerns about the carcinogenic 
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potential of hydroxyurea, doubts on its effectiveness, perceived patient fear of adverse effects, 

and compliance issues. Once again, the authors concluded that greater emphasis on updating 

physicians on the benefits of hydroxyurea in a variety of healthcare setting was crucial. Beene-

Harris and colleagues, in their study dealing with barriers to access of community genetic 

services, also found that provider knowledge and their knowledge of genetic services in 

community health centers may contribute to lack of coordination in care and provision of 

appropriate genetic services to the community. Pack-Mabien and colleagues investigated the 

need for greater education of nurses, especially in the realm of sickle cell pain management. The 

study found that nurses were often hesitant in providing high-dose opioids to sickle cell patients 

to control pain, despite objectivity of clinical guidelines. As such, the results of the study 

indicated that reduced variability in management techniques could be reduced through greater 

nurse education on sickle cell disease, pain management, and appropriate opioid administration 

techniques.  

One sickle cell patient provides the following narrative on her experiences in seeking care in the 

United States. Her advocacy blog for sickle cell patients can be found at http://sicklecell-

ourvoice.blogspot.com/.  

“As a child, I received treatment by medical professionals within my “cultural” community and 

the care I received was gentle, compassionate and well trained. It was not until I grew up, began 

to travel and moved to different communities. More than once I’ve been told by uninformed 

medical professionals, “What do you have? Sickle What?” 

 

I was disgusted when doctors would tell me, “Oh, you have Sickle Cell, only black people get 

that disease.” Or, doctors would say, “Oh, we don’t get many black patients here, so we don’t see 

cases of Sickle Cell.” This calls for more training of medical professionals.  

 

Just for the record, my niece looks white. She is ¾ Anglo & ¼ African American. Because we 

have a family history of Sickle Cell, she asked her doctor to perform an electrophoresis test to 

see if she was a carrier for Sickle Cell Disease. He told her, “You’re white, you don’t have that 

disease.” She insisted, because of her family history (her mother has it). Low and behold, was 

tested and found to have the Sickle Cell trait. So much for “you’re white, you don’t have THAT 

disease.” Again, this calls for more training of care providers. 

 

For this very reason, I believe Sickle Cell care should be approached in a patient centered model; 

(as a disease of humans), not as cultural model (a disease of one racial group). Sickle Cell 

Disease is creeping silently into all populations, all races (because of mixing) and all cultures.” 

 

 

 

 

http://sicklecell-ourvoice.blogspot.com/
http://sicklecell-ourvoice.blogspot.com/
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As such, we summarize the main perception issues presented thus far on education for sickle cell 

disease, and provide some general implication analysis for health systems: 

Issue Implication 

Lack of education among providers, youth and 

parents regarding sickle cell disease, trait, and 

testing 

Need greater community outreach and 

education sessions on sickle cell disease issues 

for providers and patients 

Lack of trust and fear of potential 

discrimination as a result of genetic screening 

Need greater networking of community-based 

sickle cell organizations with screening 

programs 

Lack of provider buy-in and education on 

advantages of hydroxyurea and appropriate 

pain management strategies  

Need greater emphasis on provider training 

with respect to evidenced-based sickle cell 

guidelines 

 

 

V. Utilization of Services 

Current Utilization Issues with Sickle Cell Services 

Aisuku and colleagues note that patients often receive a significant amount of healthcare for 

painful crises in the emergency room due to a lack of a dedicated sickle cell unit for managing 

pain. Those individuals who visit the emergency department, who can be classified as a 

substantial minority, are sicker, have more pain, and lower quality of life than the average sickle 

cell patient. Shankar et. al investigated the pattern of medical care utilization of sickle cell 

patients in Tennessee, and found that patients with sickle cell disease had 7-30 times higher rate 

of hospitalizations and 2-6 times the rate of emergency department visits. Between 1989 and 

1993, Davis and colleagues estimated that 75,000 hospitalizations annually involved pediatric 

and adult sickle cell patients. Epstein and colleagues also examined adult sickle cell patient 
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utilization of the doctor’s office, the emergency room, and the hospital over the period of 5 

years, with an emphasis on correlating health service use, age, and gender. The study revealed 

that female patients had fewer visits to the hospital and to the emergency department, and that 

20% of the highest users of inpatient services accounted for 54% of the total emergency visits, 

54% of the hospital bed days, and 24% of the doctor office visits. The mean emergency 

department utilization was 7.4 visits per patient-year, and about one third of these visits resulted 

in hospitalizations. Lanzkron and colleagues, in turn, found that hospitalization rates for sickle 

cell disease patients in Maryland have increased significantly with the introduction of 

hydroxyurea, while there was no significant increase in pediatric hospitalization rates.  

Hand and colleagues at the University of Illinois also found that adult sickle cell patients who 

used the emergency department frequently were more likely to be younger, to use primary care 

services, and to live closer to the hospital. It is of note, however, that Shankar’s study on the 

impact of proximity to comprehensive sickle cell centers on the utilization of healthcare services 

among pediatric sickle cell patients was unable to delineate a pattern of increased proximity as 

associated with increase service utilization, noting that other quality of life factors may mediate 

this relationship. However, a study by Yang et. al at the University of South Alabama did find 

that utilization of emergency rooms and inpatient wards was significantly less for those sickle 

cell patients who attended Comprehensive Health Care Clinics for sickle cell disease than those 

who did not. The study investigators noted the importance of evaluating critical factors that 

influenced patient decisions to attend a comprehensive sickle cell center as opposed to seeking 

care periodically in the emergency room.  

We thus summarize some of the major sickle cell service utilization issues and their implications 

for improvement: 

Issue Implication 

High utilization of the emergency department 

and inpatient setting for pain management 

Need to establish dedicated pain management 

pathways and facilities for sickle cell patients 

to reduce burden on the emergency department 

High rate of hospitalizations for sickle cell 

patients  

Need to establish dedicated sickle cell inpatient 

units to provide more seamless care and reduce 

strain on general inpatient wards 

Proximity to care facilities as a potential 

mediator in utilization  

Need further studies on the role of distance to 

facilities as a mediator of service utilization 

and need to identify methods to reduce barriers 

to geographical access to sickle cell facilities 
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Patients not always seeking care at a 

comprehensive sickle cell center 

Need to assess the factors that influence 

decisions to seek care in a local comprehensive 

care setting rather than at an emergency room 

in areas where both facilities are available 

 

 

VI. Process Considerations and Models of Care 

Current Process Deficiencies 

The care process for sickle cell disease in the United States is often fragmented and subject to 

much scrutiny and room for improvement. Jenkins notes that due to a lack of thorough 

understanding of the pathophysiology of sickle cell disease, clinical care revolves around treating 

the complications of the disease rather than focusing on prevention of complications such as 

painful crises. That being said, while clinical pathways are often used in an attempt to improve 

the quality of care, Co and colleagues note that the effect of pathways are not always evaluated. 

In a study evaluating a clinical care pathway at the Johns Hopkins Children Center for pediatric 

patients with sickle cell crises, the study found that institution of a pathway was associated with 

a longer length of stay and time to medication, while rates of readmission rates did not change. 

As such, the authors concluded that care pathways may improve compliance of certain 

procedures, though its effect on outcomes may not necessarily be significant. 

One of the major concerns present in the care process is the overuse of the emergency room 

setting for sickle cell care, when a more integrated system could be devised. Especially in cases 

of frequent painful episodes, Benjamin and colleagues note that these episodes are poorly treated 

in terms of response time and appropriateness of care, especially in the emergency room. As a 

result, patient pain is not addressed holistically, which can lead to frequent and prolonged 

hospitalizations. Indeed, in the case of pediatric emergency care, Taylor notes that the process, 

handled often by nurses, is complex and requires thorough pain assessments, pain management, 
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infection control, and intimate knowledge of hematological and immunological issues. In an 

emergency room setting, this type of expertise and complementary resources are often 

unavailable. In the process of frequently coming to the emergency room and seeking pain relief, 

sickle cell patients are often stigmatized, according to Aisiku et. al, as opioid-seeking emergency 

room utilizers. This provider-led stigmatization may contribute to depression, as demonstrated 

by Jenerette et. al, in a cross-sectional study of 232 African-American patients with sickle cell 

disease. Specifically, patients responded with significantly higher levels of depression and 

depressive symptoms, as compared to the overall US population. The potential for integration in 

comprehensive sickle cell care of cognitive-behavioral and self-management techniques was 

investigated by Comer at an NIH-designated Comprehensive Sickle Cell Center in a small 

patient group setting, which revealed that study participants had lower levels of depressive 

symptoms post intervention. However, the feasibility of replication of such services nationwide 

remains to be studied.  Additionally, the exact role of mental health issues on length of stay for 

hospitalized sickle cell patients is unclear. Meltzer’s study on the role of physical and mental 

health in adults hospitalized with sickle cell disease indicates that physical health, rather than 

mental health, is the primary factor in predicting use of acute sickle cell care services in the 

hospital setting.  

Another significant process area in need of improvement appears to the transition between 

pediatric and adolescent care. Telfair and colleagues demonstrated significant differences in 

opinion about how the care pathway should be structured and the roles and responsibilities of 

patients and providers. Further studies by Anie et. al have been conducted to examine disease-

specific transitional care information for adolescents with sickle cell disease, with regards to 

physical and physiological skills, ability for self-management, and educational factors. Thus, the 

authors note the importance of devising a transitional program that takes into account the 

baseline capabilities of patients and available providers.   

The idea of comprehensive and coordinated care for complex and chronic disease revolves the 

use of home care, chronic care models in primary care, and specialty clinics for specific diseases. 

Grosse and colleagues note that the availability of specialty care clinics for genetic disease in the 

United States is uneven. Specifically, for cystic fibrosis and hemophilia, effective national 

networks of specialty centers exist and serve a majority of the target population. However, for 

sickle cell disease, availability and scope of care remains fragmented, with few dedicated sickle 

cell centers in existence, a lower likelihood of centers being networked, and relatively low 

utilization of centers. As such, Grosse and colleagues notes the importance of devising effective 

comanagement models for sickle cell disease, in order to promote active communication between 

primary and disease-specific specialty centers, especially in the pediatric-adolescent transition 

period. While a single comprehensive model for sickle cell delivery may not be appropriate, 

given the demographic differences inherent in different target populations throughout the United 
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States, examining and evaluating multiple models of integrated care is important in improving 

accessibility of sickle cell care throughout the nation.  

 

 

Ideal Models of Care 

A. Definition of Comprehensive Care for Sickle Cell Disease 

Okpala and colleagues stress the important of comprehensive care for sickle cell disease that 

involves a multidisciplinary team of health professionals providing medical and non-medical 

services. The components of comprehensive care services for sickle cell disease are included 

below: 

¶ Patient/parent information on sickle cell disease 

¶ Genetic screening and counseling 

¶ Social services 

¶ Prevention of infection 

¶ Dietary advice and supplementation 

¶ Psychotherapy 

¶ Renal and other specialist medical care 

¶ Maternal and child health 

¶ Orthopedic and general surgery 

¶ Physiotherapy 

¶ Dental and eye care 

¶ Drug dependency services 

¶ Specialist sickle cell services 
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It is also of note that cooperation of the patient is an essential part of the comprehensive care 

process, as is the networking of hospitals and local community-based healthcare settings and 

voluntary agencies engaged in sickle cell disease.  

 

The eminent hematologist, Dr. Graham Serjeant, in his article “The Case for Dedicated Sickle 

Cell Centers,” and the Brigham and Women’s Hospital “Development of a Comprehensive Care 

Program for Patients with Sickle Cell Disease, provides the following outline of essential 

components of a comprehensive sickle cell center. The emphasis lays in integration of services 

and a strong community component.  

 

1. The need for integrated and seamless care for sickle cell patients, given the chronic 

nature of the disease and the paucity of healthcare facilities for comprehensive care. The 

gap between pediatric and adult care programs, most of which are in urban areas, leaves 

the possibility that patients will be improperly followed-up and handed off prematurely to 

an adult program during their period of adolescence. This is a period when delayed 

maturity, increased frequency of painful crisis, educational problems, and more leg ulcers 

could manifest. The paucity of healthcare facilities in many rural areas and the distance to 

major health centers makes it logical that a single center provide both adult and pediatric 

services to increase ease of access and familiarity with healthcare providers. The ability 

to pick up supplies of medications such as hydroxyurea, penicillin, etc… in a central area 

may also improve compliance, though some de-centralization of the supply chain would 

need to occur if the target area is large and geographical barriers exist.  

2. The complexity of sickle cell disease and the plethora of clinical symptoms resulting 

from the disease (stroke, chest problems, bone pains, ulcers, infections, ophthalmic 

problems, splenic and joint problems) often require that patients go to a variety of 

specialists to manage the symptoms. This may not be possible for rural patients, given 

distances to specialist care centers, and given the intrinsic paucity of healthcare staff in 

rural areas. Additionally, having to see many specialists in many areas leaves the 

possibility of fragmented care and lack of centralized oversight. As such, physicians and 

health staff with knowledge of hematology, pain management, leg ulcers, adolescent 

medicine, nephrology, and psychiatry as relating to sickle cell disease would be ideal in 

rural areas. While a hematologist is the preferred choice of physician, the difficulty of 

getting specialists to work in certain areas allows for the substitution of an internist with 

knowledge of sickle cell disease. However, problems including eye and bone 

complications would still have to be referred to a surgeon with expertise in the area, or 

could be provided in-house depending on availability of doctors in the area.  

3. The specialized, albeit relatively simple, laboratory tests including sickle prep, 

hemoglobin electrophoresis, cord blood sampling, and blood and reticulocyte counts for 
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patients would be better carried out in a dedicated laboratory. This will facilitate rapid 

results and allow for mass processing of screening data in areas where screening camps 

are held. Additionally, complications of patients such as aplastic crises may be diagnosed 

and managed more quickly with an on-site dedicated laboratory.  

4. A dedicated center allows for close monitoring of patients which will help to provide 

baseline data on patients and compliance with prescriptions, which in turn, will help to 

interpret complications when they occur. Regular patient review can also bolster the 

relationship between patients and their healthcare providers, and allow for better 

communication between the patient, provider, and family, regarding health maintenance 

and early presentation of complications. Once again, an accessible and dedicated center 

in rural areas would also encourage regular visits and monitoring.  

5. Pain management is an important part of managing sickle cell disease, given the potential 

for painful vaso-occlusive crisis. In the UK and the US, 60-80% of sickle cell hospital-

admissions are related to painful crises and can be very expensive when dealt with in a 

general setting. In urban areas, patients may have to go to the emergency room, which is 

already overburdened with cases considered more severe than sickle cell crises. This may 

result in delayed care and excruciating pain, perceived hostility between healthcare staff 

and the patient, and distrust of providers. A rural hospital, for example, without a 

dedicated unit would normally be unable to provide timely care to a patient in crises, 

which merits a dedicated facility for crisis management. 

6. A dedicated data management system for sickle cell patients is critical in monitoring 

clinical and hematological data associated with long-term care of patients. Placing sickle 

cell patient data in general inpatient or outpatient files makes it difficult to access and 

interpret data in a timely manner, even for an audit. While complicated data systems for 

sickle cell disease may not be feasible in rural areas, simple spreadsheets, dedicated 

patient data booklets, genetic health cards, and dedicated sickle cell patient records will 

reduce the time it takes for providers to access and record sickle cell data. Computerized 

systems may assist with the process, but will ultimately depend on the availability of 

electricity and IT infrastructure. Centralized data will also help in performing relevant 

clinical audits with regards to patients and effectiveness of therapies provided. A well-

planned data processing and storage mechanism is also important in ensuring 

confidentiality of patient test results, especially in a rural setting where lack of knowledge 

of the disease could add even greater stigma to those who have the sickle cell disease or 

trait.  

7. A dedicated center provides the opportunity for specialized training of the comprehensive 

care team, including physicians, nurses, social service workers, community health 

workers, etc… in managing the disease. In a rural setting, this provides a nodal center for 
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all sickle cell activities in the area, as well as a common meeting ground for the clinical 

and community team to discuss issues with the program and develop solutions to manage 

them.  

8. A dedicated center provides centralized education and counseling services associated 

with sickle cell disease, as well as an area to display posters, pamphlets, videos, etc… In 

a rural setting, the center could serve as the main producer of education materials, which 

could be used to provide counseling and education on-site, in addition to field-based 

education programs facilitated by its community healthcare workers.  

B. Review of Models and Care Pathways 

 

We review some of the successful and unsuccessful models of care for sickle cell disease below. 

While some of the principles presented in the literature are broadly replicable, regional 

differences may require some tailoring of the models.  

 

1. Sickle Cell Anemia Day Hospital 

 

Benjamin et. al devised a sickle cell anemia Day Hospital (DH) at the Bronx Comprehensive 

Sickle Cell Center in order to determine whether a dedicated unit and dedicated staff for pain 

management could improve pain management and reduce hospitalizations  and emergency visits 

due to painful crises. After 5 years, combined emergency room and day hospital admissions 

decreased by around 40%, with patients who had an uncomplicated painful crises being admitted 

5 times less often than prior to DH implementation. Additionally, the length of stay for inpatients 

followed by DH staff was reduced by 1.5 days, with a combined savings of $1.7 million. Indeed, 

the investigators concluded that a dedicated facility for pain management provided a pathway for 

effective pain management that reduced hospitalizations and promoted better patient outcomes.  

 

2. Sickle Cell Hospital Unit 

 

Adams-Graves and colleagues established a sickle cell disease unit with a multidisciplinary team 

at the Regional Medical Center at Memphis (Tennessee) focusing on access and quality of sickle 

cell services. On the access front, the hospital redesigned the service such that patients with acute 

complications for sickle cell disease were admitted directly into the sickle cell unit, as opposed to 

being routed to the emergency room and into the inpatient ward. Through a nurse-led call-in 

triage system with physician direction, the redesign of the service allows reduced time to 

admission and reduces the amount of paperwork by cutting down on a number of steps used for 

traditional inpatients. The streamlining process also allows for greater coordination of care 

between doctors, nurses, and surgical specialists should surgical services be warranted. On the 

quality front, a consumer-driven approach was employed through identification of specific 
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indicators on the quality of sickle cell care, administration of surveys on care perceptions by 

patients, and adherence to guidelines on sickle cell management as published by the 

NIH/NHLBI, the Agency for Healthcare Research and Quality, and Tennessee healthcare quality 

agency, QSource. Additionally, a 7-week series of classroom lectures for hospital staff 

interacting with sickle cell patients was conducted, with learning opportunities for hospital 

administrators, community foundation leaders, and other third-party bodies interested in 

improving the quality of care for patients. Patient safety in the sickle cell unit was also enhanced 

through devising and implementing checklists for pain crises management, placing dedicated 

computer stations in the outpatient sickle cell areas to facilitate better pain management lessons 

and skills, and promoting continuous learning of medical residents through director-led teaching 

sessions and conferences.  

 

The results of implementation of a dedicated sickle cell unit indicated significant improvement in 

access, quality, cost-effectiveness, and patient satisfaction measures. On the access front, the 

implementation of the inpatient and outpatient dedicated units decreased the burden on the 

already-strained emergency room. In 95% of cases, the first pain management injection was 

given within 1 hour of admission as per standard protocols. From a cost perspective, the 

implementation of the dedicated unit reduced the number of emergency department patients from 

930 to 162 from 1999 to 2007, with an average of $1,034/patient saved per visit. Patient 

satisfaction with healthcare providers in the SCD unit remained significantly higher than other 

inpatient departments, with physician satisfaction increasing to 95.0 from 79.2 prior to the 

implementation of the unit. The overall patient satisfaction score from 2006 to 2007 increased 

from 73.6 to 83.3 through aggregation of 10 measures.  

 

3. Pain Management Pathways in the Emergency Department 

In the absence of a dedicated sickle cell unit, Givens and colleagues investigated the role of 

implementing sickle cell-specific pain management protocols in emergency departments, given 

the high rate of emergency department visits by sickle cell patients in crises. Specifically, the 

study investigated the role of disease-specific pain protocols in the utilization of the emergency 

department, clinic visits, and hospitalizations. The primary intervention, functioning as a quality 

improvement program for patients in the emergency department, involved substituting 

meperidine and encouraging the timely use of morphine or hydromorphone. Additionally, an 

outpatient hematology clinic affiliated with the hospital in question actively encouraged follow- 

up and case management of patients coming to the emergency department for pain management. 

Over the period of 4 years, the total emergency department visits decreased significantly, while 

the hematology clinic visits increased significantly. Additionally, the number of revisits to the 

emergency department and the total hospital admissions decreased over the span of 4 years. 

Thus, the investigators concluded that a combination a standardized pain management protocols 
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and case management mechanisms with linkages to outpatient facilities allowed for fewer visits 

to the emergency department, decreases in hospitalizations, and increase in use of primary care 

settings for care seeking. According to Jenkins, the pediatric intensive care units catering to 

sickle cell patients with complications such as cerebral vascular accidents, acute chest syndrome, 

and organ failure, will soon have the capability to provide comprehensive care via a combination 

of nitric oxide, l-arginine therapy, bone and stem cell transplation, and rapid transfusion 

programs.  

 

 

4. Home Care and Self-Care 

Home treatment and self-care are two potentially important parts of comprehensive care for 

sickle cell disease that have been studied to a limited extent. Beyer and colleagues note that 

based on interviews with family caregivers of pediatric and adolescent patients with sickle cell 

disease, home treatment revolves around helping patients avoid pain episodes, keeping a routing 

lifestyle, predicting pain episodes, and helping patients to stay out of the hospital. This 

information can be used to help devise home-based pain management programs administered by 

family caregivers which may allow health professionals to provide more appropriate care to 

children and their families with vaso-occlusive episodes. Aside from treatment in the home 

setting, Patik and colleagues investigated the effectiveness of using a telephone-based outreach 

system using nonmedical personnel in order to improve adherence to comprehensive care in 

families with children who have sickle cell disease. Families were contacted by phone every 3 

months from the point of contact at Children’s Hospital Pittsburgh, and were encouraged to 

ensure that they were adhering to comprehensive care clinic visit recommendations. Eighteen 

months after the beginning of the study, the number of patients who had not attended a 

comprehensive care clinic decreased significantly, as did the number of eligible patients who had 

not yet had a transcranial doppler screening in the past 12 months. As such, it was concluded that 

telephone-based follow-up strategies were feasible and could increase compliance with sickle 

cell comprehensive care regimes.  
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In terms of self-care, which places the patient in a position of empowerment and responsibility 

for their health, Ragins notes that cultural meanings associated with self-care and socioeconomic 

of status of patients are important factors which need to be studied in order to ensure success of 

self-care programs. In a sociological study of African-American patients attending a sickle cell 

clinic in low-income area, Ragins observes that self-care is seen in a negative context by 

patients, who prefer reliance on professional care rather than autonomy in the presence of scarce 

resources and access to care. Self-care for sickle cell disease, therefore, may be equated to denial 

of professional care along with a set of strict rules that may be interpreted as a form of 

subjugation and medical control. However, she notes, the efficacy of self-care for sickle cell 

disease will vary between groups as a function of socioeconomic status, access to healthcare 

providers, and endemic beliefs. Jenerette and colleagues continued testing the feasibility of self-

care management for sickle cell disease through a cross-sectional study and found that current 

self-care resources may not reduce vulnerability to adverse health outcomes through self-

empowerment, signaling the need for access to a greater set of self-care management resources 

and patient-provider linkages which may boost the effectiveness of self-care.  

5. Sickle Cell Care for Rural Communities and Extending the Range of Existing Sickle Cell 

Programs: 

In a number of states where sickle cell disease is a significant issue, a large percentage of the 

patient populace lives in areas which are distanced from health centers providing sickle cell 

services. Given appropriate technological infrastructure, the use of local health facilities as distal 

sickle cell consultation areas to a main comprehensive care center in combination with telecare 

appears to be an effective solution. However, the networks and linkages that need to be created 

in order to assure reductions in barriers to geographical access can be complex. Below are two 

detailed examples of rural sickle cell management strategies initiated by 2 different sickle cell 

centers, catering to both pediatric and adult patients.  

A. The Child Youth Sickle Cell Network in Alabama (Hilliard et. al)  

In the state of Alabama, for example, Hilliard and colleagues notes that there are approximately 

1 million African Americans. Amongst this group, there exists a significant sickle cell patient 

population which lives in rural counties relatively far from urban health centers with 

comprehensive care for sickle cell disease. 20% of the African-American population, in turn, is 

below the federal poverty level. 45% of sickle cell patients live in rural areas of Alabama, and 

thus their accessibility to major centers is limited due to geographical and financial barriers.  

In order to overcome these geographical and financial constraints for rural pediatric sickle cell 

patients, the Children’s Hospital of Alabama in Birmingham initiated the Children Youth Sickle 

Cell Network (CYSN), a comprehensive care program for patients in rural areas. Local sickle 

cell organizations worked with the main center at the Children’s hospital to identify optimal 



 

23 

 

locations for regional sickle cell clinics, often small existing health clinics in the rural southern 

Alabama. Local primary care physicians at the clinics were chosen to be “host physicians” for 

the regional center, serving as liaisons between the clinic and the hematologists at the Children’s 

Hospital. Five regional clinics were set up with funding from the Maternal and Child Bureau of 

the National Institutes of Health (NIH). Given the high rate of infections among pediatric 

patients, the CYSN initially focused on enrolling local newborns in the program and providing 

their families education on preventing infection. After a year, the regional centers began 

accepting patients till 18 years of age.  

The regional sickle cell centers, on a monthly basis, provide similar services to that of the main 

center in Birmingham, including case review, education, laboratory tests, radiology services, 

immunizations, transcranial dopplers, and dispensing of pertinent medications. The two largest 

regional clinics meet twice a month to cope with the large resident pediatric population. Staffed 

by a pediatric hematologist from the main center, nurse practitioners, local nurses, social 

workers, and counselors, the primary purpose of the clinics is to provide comprehensive care to 

patients, health education sessions for families and local health professionals, a site for data 

collection, and an area for psychosocial support. Acute care for fever, pain, and respiratory 

illness is also provided at the monthly clinics. The placement of these sickle cell clinics in areas 

where the rural patients usually access primary care services is a method to a) provide local 

providers with a knowledge of pediatric sickle cell management b) capitalize on the existing 

relationship of the providers with the patients to gain better insight on medical and social 

histories and provide better care c) provide patients with a familiar setting for care, and d) ensure 

that local counselors and providers are empowered to augment the program and ensure its 

continuity in the community. Additionally, informal and formal education sessions on sickle cell 

management are provided to rural providers at the clinics, with assessments to track retention of 

knowledge. Newsletters are also sent to all pediatricians and family practitioners in Alabama, 

while pediatric patients and families are provided with educational newsletters to reinforce the 

education sessions provided on a monthly basis at the regional clinics.  

In 2004, a review of CYSN was conducted to assess its impact on the population. The CYSN 

was able to provide 923 pediatric patients with comprehensive care, as compared to 450 prior to 

the establishment of the regional clinics. 90% of the newborns identified under the Alabama 

Newborn Screening Program were placed in a comprehensive care clinic, as opposed to 50% 

prior to CYSN implementation. Time to penicillin prescription for children was reduced to 1.1 

months from 4 months, prior to program implementation, and 84% of patients now live within 30 

miles of a clinic. This is in comparison to an average travel distance of 90 miles for sickle cell 

patients, prior to the CYSN. Most importantly, mortality decreased from 5.71 deaths/100 patient-

years to 1.94 deaths/100 patient-years for pediatric patients.  

B. Sickle Cell Disease Telemedicine Network in Rural Georgia (Woods et. al) 
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Much like Alabama, the state of Georgia has approximately 30% of its population living in rural 

areas, approximately 2.5 million people. 119 out of the 159 counties have severe shortages of 

healthcare providers, as defined by the US government. A combination of poverty, geographical 

distance to health facilities, and reliance on Medicaid characterizes these areas. Around 2500 

sickle cell patients are in Georgia, though only 2 centers at the Emory Center in Atlanta and at 

the Medical College of Georgia existed. While the Emory Center provided comprehensive care 

for around 1200 individuals in the Atlanta metropolitan area, the residual 1000+ individuals lived 

in rural areas of middle and southern Georgia. 

In order to improve primary care access for sickle cell management, the Medical College of 

Georgia (MCG) initially established six pediatric and one adult outreach clinic at seven remote 

sites in southern and central Georgia. On a monthly basis, a team of two pediatric and adult 

internal medicine physicians from the MCG Sickle Cell Center travel by van to the remote 

outreach clinics to provide medical advice and follow-up to patients living in the area. 

Ultimately, the purpose of the outreach clinics was to lessen the barriers faced by rural sickle cell 

patients travelling to the MCG in Augusta to seek comprehensive care.  

Given the demand for the outreach clinics, and given the monthly nature of the visits, the MCG 

decided to launch a telemedicine project for the rural outreach sickle cell clinics to improve the 

continuity of care. Initially, focus was places on implementing sickle cell telemedicine clinics for 

adults. Four areas in middle and southern Georgia were chosen based on the availability of an 

established rural outreach clinic in the area, the distance to the MCG clinic and other outreach 

clinics, and the availability of a telemedicine site. Often the establishment of the telemedicine 

clinic and associated capabilities was done concurrently with the development of the main sickle 

cell outreach clinic. In the process, telemedicine coordinators were selected from the target areas 

and the sickle cell outreach clinic nurse in each outreach clinic was trained in facilitating the 

telemedicine examinations. The telemedicine clinic was organized such that cameras and 

computer equipment were configured both at the remote sites by the rural telemedicine 

coordinator and at the hub site in MCG. Prior to the telemedicine sessions, the on-site sickle cell 

nurse conducted a triage, registration, and consent procedure with the patients, then checking 

vital signs. This information was then immediately faxed to the hub physician at MCG. Upon 

beginning the session, the physician at MCG reviewed medications and took patient history, 

followed by a physical examination performed by the on-site nurse. Post the examination, the 

physician discussed the treatment plans with the patient, sent prescriptions by post, and 

scheduled both diagnostic and follow-up sessions at the remote clinic. Additionally, phlebotomy 

services were provided at the remote clinic or a nearby facility to facilitate blood tests and 

provide rapid results. Approximately 8-12 patients were scheduled for each telemedicine clinic, 

the clinic schedule being dependant on the demand for services in the respective area. In order to 

provide local primary care physicians with assistance in managing patients on a daily basis, 

transcripts of the telemedicine conversations were sent to the respective local primary care 
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providers. In some areas, two telemedicine clinics and one outreach clinic session were provided 

monthly, with frequencies differing among the 4 clinics in the telemedicine network. A majority 

of patients were on hydroxyurea. Distance of physician travel to the remote sickle cell clinics 

was also considered in scheduling the telemedicine clinics.  

During a period of 3 years, between 1996 and 1999, a combination of the rural outreach and 

telemedicine clinics resulted in a 175% increase in outreach activity of the MCG sickle cell 

program, with the number of physicians being used remaining constant. Prior to introduction of 

the telemedicine system, only 19% of the MCG program was focused on outreach, while 

telemedical capabilities increased that to 39% by 1999. The positioning of the clinics, use of 

telemedicine coordinators and nurses from the target communities and scheduling of both the 

normal and telemedical outreach clinics, reduced the physician travelling time and actual time 

spent away from the main MGC center. Only 2 of the 5 clinics required doctor visits after being 

augmented with telemedicine systems, and only one additional nurse practitioner needed to be 

hired at the MCG to augment the current staffing for the rural program.  

 

VII. Financial Considerations and Cost Effectiveness of Select Services 

We provide some cost data below in tabular format on basis of a variety of studies of sickle cell 

patient costs and cost-effectiveness.  

I. Costs, charges, and reimbursements for persons with sickle cell disease (Nietert et. al, 1999): 

Item Cost 

Mean Inpatient Hospital Charges $7290 

Mean Inpatient Physician Charges $1589 

Mean Direct Hospital Costs/Admission $5405 

Mean Outpatient Hospital Charges $305 
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Mean Outpatient Physician Charges $169 

Mean Direct Outpatient Costs/Visit $688 

 

The authors noted that high hospital charges were often correlated to living far from the hospital 

and presenting with painful respiration.  

II. Cost of hospitalizations associated with sickle cell disease in the  United States (Davis et. al, 

1997): 

Item Cost 

Average direct cost/hospitalization $6300 

Total Direct Costs in the US $475,000,000 

 

In 66% of the records, government programs such as Medicaid were listed as the primary source 

of payment. Ellison and colleagues, through an analysis of the Healthcare Cost and Utilization 

Project Kid Database, found that socioeconomic status as measured by insurance status was 

associated with length of stay in hospitals.  

III. Cost-Effectiveness of Universal vs. Targeted Screening for Infants (Panepinto et. al, 2000) 

Item Cost/Additional Year of Life Saved 

Targeted Screening of African Americans $6709 

Universal Screening $30,760 

 

The authors note that while targeted screening for African American newborns was always more 

cost-effective than not screening at all, universal screening would ultimately identify more 

infants with the disease and could be cost-effective depending on delivery rates for targeted 

screening and proportion of African Americans in the population.  
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IV. Cost-effectiveness of hydroxyurea in sickle cell anemia (Moore et. al, 2000) 

Item Cost 

Mean Hospitalization Cost for Painful Crises 

without Hydroxyurea Regimen 

$17,290 

Mean Hospitalization Cost for Painful Crises 

with Hydroxyurea Regimen 

$12,160 

Annual Average Hospital Cost Per Patient On 

Hydroxyurea 

$16,810 

Annual Average Hospital Cost Per Patient Not 

On Hydroxyurea 

$22,020 

 

It is of note that the authors concluded that the cost of hydroxyurea appeared to be satisfactorily 

offset by the decreased costs of medical care for painful crises and analgesic use. Additionally, 

the potential for hydroxyurea to reduce long term organ damage may add to cost-savings.  

We summarize the above data in the following points: 

¶ Hospitalization costs for sickle cell disease management are significant, and much of it is 

covered by government programs. It is therefore in the best interest of public sector 

funders to continue providing funds for research on cost-effective management strategies 

for sickle cell disease 

¶ Newborn screening for sickle cell disease is cost-effective, and targeted screening may be 

more cost-effective than universal screening depending on delivery rates and population 

structure 

¶ Hydroxyurea can reduce costs associated with hospitalizations, and despite the inherent 

cost of the drug and monitoring, may overcome short and long-term medical costs 
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VII. Conclusions 

There is little doubt that over the past 99 years since James Herrick’s formal diagnosis of a 

patient with sickle cell disease in the United States, there have been significant improvements in 

the management of sickle cell disease. However,  there still remains much work to be done in 

ensuring accessible, affordable, and cost-effective comprehensive care both in and out of the 

institutional setting. Public sector support and legislation remains crucial to achieving these 

goals, as does further clinical, epidemiological, and sociological research on the distribution and 

determinants of the disease and disease severity, along with socioeconomic data and cultural 

belief systems of patients and their families. With greater provider and patient education will 

come more compassionate, sensitive, and effective care strategies that will meet the needs of 

those affected. Improved care pathways and development of more comprehensive sickle cell 

centers in urban and rural areas will increase the number of people who have access to these vital 

services, thereby improving efficiency of care in a non emergency department setting. Indeed, 

grouping of services and streamlined protocols will also save monetary resources, as will the use 

of proper pain and antisickling agents. While this primer is by no means comprehensive, we 

hope that is successfully touches upon some the key issues which need to be addressed to 

continue improving care for sickle cell disease for patients and their families. We would 

welcome comments and feedback from patient, policymakers, and providers in making this 

primer more helpful to all stakeholders who are determined to manage this issue of significant 

national and international public health priority.  
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