1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Ethn Dis. Author manuscript; available in PMC 2015 July 28.

-, HHS Public Access
«

Published in final edited form as:
Ethn Dis. 2013 ; 23(2): 245-248.

Sickle Cell Disease — The American Saga

Azfar-E-Alam Siddiqi, MD, PhD, Lanetta B. Jordan, MD,MPH,MSPH, and Christopher S.
Parker, PhD

National Center on Birth Defects and Developmental Disabilities, Centers for Disease Control and
Prevention, Atlanta, Georgia (AS, CSP); University of Miami, Miller School of Medicine, Miami,
Florida (LBJ)

Keywords
Sickle Cell Disease

Introduction

The transformation of sickle cell disease (SCD) from obscurity in Africa to visibility in
America over the past 100 years is intertwined with politics and race relations unique to
America. Parallel to the development of a conventional scientific understanding of the
disease and the evolution of disease control strategies, SCD also developed socio-politically.
Initially thought to be a disease exclusively affecting a minority group, it was brought on the
political agenda through concerted efforts made primarily by the community that identified
closely with the people who suffered from it. The socio-political development that propelled
investments in research into the disease’s origins, treatment, and models of care resulted in
considerable improvements in life expectancy of people with SCD over the past nine
decades.?

In this article, we explore the timeline of scientific attention to SCD and the published
literature, available from various online sources including the National Library of
Medicine’s PubMed. In our online search, we used the key words and phrases: sickle cell
disease history; history of sickle cell disease in United States; and prevalence of sickle cell
disease. References found in retrieved articles and books provided additional sources of
information aligned with our search.

Factors Influencing the Development of the SCD Knowledge Base

Beyond the scientific breakthroughs (Figure 1), several factors in the United States
influenced the efforts to understand SCD as we know it today. First, a 1934 report indicated
that Memphis led the nation with an 11% infant mortality rate. By the 50s—60s, noteworthy
racial disparities in overall mortality rates among children3 and the estimates of high
mortality in the first two years of life among children with SCD* could no longer be
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ignored. Instead, researchers began to acknowledge SCD as a public health challenge in the
United States.

“The most significant feature of sickle cell anemia is not its characteristic bizarre
deformation of erythrocytes but the fact that it is apparently the only known disease
completely confined to a single race.” JAMA, 1947

Historians believe that many victims of SCD, who succumbed to infectious diseases like
pneumonia and tuberculosis during 1930s—-1940s when SCD was still largely unrecognized
and unknown, had the cause of death ascribed to the more visible and better known
infectious complication of the underlying disease, rather than the disease itself.! Physicians
from the 1930s and 1940s often called SCD the “great masquerader” because of attribution
of SCD-related deaths to more visible infectious complications.1®

Almost 3 decades later, in 1971, President Nixon’s inclusion of the disease in his health
message to Congress paved the way for the National Sickle Cell Anemia Control Act of
1972 (Public law no. 92-294), which brought $500,000 to Memphis for research on SCD.
Such high-level public engagement of SCD has not been seen in other countries with a high
burden of SCD, except for the royal decree for premarital screening in the Kingdom of
Saudi Arabia in 2003 (The Royal Decree no. 3 Issued on 7t day of the 11™ month in the
year 1424 of the Islamic calendar). Political engagement for a cause, even more so for an
invisible chronic disease condition such as SCD that does not cause instant mortality (for
example as in cholera), is not a top-down paradigm. In most instances, political sensitization
is only possible through bottom-up public advocacy that is achieved after attaining the
highest level of awareness about the disease in the community.

Community compliance to disease control strategies requires the highest level of community
participation. As in any public health crisis, the community role in SCD in the United States
progressed through the stages of denial, stigmatization, acknowledgment, and advocacy. In
the 1930s, the lyrics of blues guitarist Lizzie Douglas in “Memphis Minne-jitis Blues”
helped to elevate positive social dialogues on the discourse of SCD in America, particularly
among the African American community. Movies by African American celebrities Bill
Coshy (To all my Friends on Shore, 1972) and Sidney Poitier (A Warm December, 1974)
that highlighted the lives of people with SCD afforded the highest point of social visibility
for SCD in America.

History of Scientific Inquiry of SCD

While political and community engagement are the enabling factors to foster movements for
disease control, the foundation of any disease control strategy lies in scientific inquiry. Well
before Western medical literature acknowledged SCD, tribal terms existed in Africa that
reflected the onomatopoeia of the pain and agony associated with sickle cell crisis.> The
earliest text that is generally thought to be a description of an SCD patient in the United
States is found in the work of Dr. R. Lebby, published in 1846. In the Southern Journal of
Medical Pharmacology, entitled “Case of Absence of the Spleen,” referenced by Bloom,8
Lebby discussed autopsy findings of a runaway slave who was tried and executed for
murder. The credit for discovering SCD, however, goes to James Herrick and his intern,
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Ernest Irons, who used the power of laboratory science and microscopes to make the
previously invisible disease visible to the Western world.” This well-known 1910
publication by James Herrick represents a summary of findings from the follow-up of one of
his patients over a period of 3 years, from 1904 to 1907. Documentation of subsequent cases
of SCD followed rather slowly, though a case report describing what is now considered the
second case of SCD was published by Benjamin Earl Washburn, a medical student at
University of Virginia,8 just three months after Herrick’s paper, and the third case in 1915
from Washington University Medical School.®

The fact that this third patient’s three siblings had died from severe anemia coupled with the
demonstrated “sickling” of the patient’s (as well as her asymptomatic father’s) blood, raised
suspicion that SCD might be of genetic origin. Victor Emmel observed sickle-shaped red
cells over a period of several hours after placing a drop of blood in a ring of ‘petrolatum’
(petroleum jelly), covered by a cover slip creating an air-tight chamber.10 He noted
transformation of a large number of normal biconcave disk-shaped red blood cells into
elliptical sickle shaped cells. Emmel’s work led to invention of the first simple diagnostic
test for the disease. Similarities in the sickling phenomena observed in the first four reported
cases led Mason to name the disease “sickle cell anemia.”1! Later, researchers like Daland
and Castle also proposed quicker and simpler methods for demonstrating sickling in vitro.12

Advancements in technology that provided researchers an opportunity to study the disease in
greater detail made SCD the first disease to be identified as a molecular disease.13 Specific
differences between normal and sickle cell hemoglobins were later identified, 1415
eventually leading to the recognition of the genetic mutation responsible for this difference
in 1977.16 Sickle cell disease serves as a recognized paradigm for understanding genetic
diseases. However, scientific breakthroughs that led to specific treatments for people with
SCD have appeared only in the ninth decade after Herrick’s report.

Management of SCD

The only notable breakthrough in the management of SCD has been the finding in the
United States that hydroxyurea therapy increases the synthesis of fetal hemoglobin.1’ Fetal
hemoglobin binds more strongly and efficiently to oxygen, making it somewhat “resistant”
to sickling. Hydroxyurea indirectly decreases the frequency of painful “sickling” crises in
patients with sickle cell anemia by inducing fetal hemoglobin production. A randomized,
double-blind, placebo controlled clinical trial demonstrated the efficacy of hydroxyurea,
making it the first effective medical treatment in reduction of symptoms and improvement in
hematological indicators for SCD. This trial led to decreased utilization of hospital services
in SCD.17.18 With early detection through newborn screening and prevention of infection
via administration of penicillin, noteworthy increases in survival of people with SCD,
particularly young children, have been noted.1® Following the 1987 Consensus Statement
from the National Institutes of Health,20 SCD was included in the newborn screening
program in many US states.21:22 Recently, CDC and the National Heart, Lung and Blood
Institute (NHLBI) have jointly launched a surveillance and research program for inherited
blood diseases that will allow prospective research and evaluations of SCD services.23
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Advancements in the United States were further propelled by reframing SCD as a health
disparity not only in regard to outcomes among persons affected but also in terms of public
and private support for research and care of persons with SCD as compared to cystic
fibrosis.2 Inequalities among similarly situated disorders in research, clinical care,
advocacy and overall public support based on socioeconomic characteristics of the affected
populations led to the call for a SCD Summit in June 2006.2% One of the numerous
outcomes of the Summit was to challenge federal entities to work collaboratively to develop
a comprehensive public health agenda for SCD. By including SCD in its portfolio of blood
disorders, the CDC created an enhanced focus on population issues in the areas of policy
and legislation, surveillance, epidemiology and health services research and prevention
research.

While the progress made so far is laudable, much remains to be achieved in terms of
palliative and curative care for the thousands of Americans who suffer from SCD today.
Although estimates reported in contemporary literature vary2%; one estimate by NIH
indicates that one in 12 African Americans and one in every 100 Hispanic Americans carry
the sickle cell trait.2” The total number of Americans with SCD is estimated to be about
100,000,2% leading to hospitalizations at an estimated cost of $488 million annually in 2004
US dollars.28 The latest legislation, the Sickle Cell Treatment Act of 2003, was signed into
law in 2004 and provides funding to learn best practices and to expand specialized treatment
programs in the 40 SCD treatment centers established by the 1972 Sickle Cell Act. This
initiative is intended to close the gaps in provision of uniform care for people affected with
the disease. Similarly, the parallel restructuring of NHLBI’s SCD research agenda2® to
basic, translational, and clinical research is expected to close the research gaps in SCD.

Conclusion

In the 1940s, SCD was thought to be completely confined to African Americans. Since then,
it has come to be recognized as an American public health challenge. Because of this
recognition, the American socio-political and scientific community established national
policies and research agendas while engaging communities to help fight the disease. These
activities have greatly contributed to the understanding of SCD—an understanding that is
now poised to have a global benefit for all who have SCD.
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FDA approves Hydroxyurea

Marotta: Confirmed the genetic mutaion

National Sickle Cell Anemia Control Act passes
US Congress

Ingram: Suggested substitution of valine for
glutamic acid

Ingram: Demonstrated in hemoglobin S

Pauling: Demonstrate electrophoretic
difference between hemoglobins A &S.

Lemuel Diggs: clearly distinguishes between
symptomatic and asymptomatic cases

Hahn and Gillespie identified low oxygen as
cause of sickling

Taliaferro and Huck perform pedigree studies

First use of term 'Sickle cell anemia'.

Emmel: Demonstrated in vitro sickling

Herrick: First published description.

Ernest Irons, sketched sickled cells.
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Fig 1.

Timeline of major scientific events in the history of sickle cell disease and life expectancy at

birth of persons with sickle cell disease in the United States
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