
Sickle cell Anemia 

A Global Health 

Problem







The magnitude of the burden of 

genetic diseases

 7 million babies are born each year with either a congenital 

abnormality or a genetic disease

 Five genetic disorders constitute 25% of these births

 Thalassemia

 Sickle cell anemia

 G6PD

 Oculocutaneous albinism

 Cystic Fibrosis



History of Sickle Cell Disease-Case 1
thanks to Todd Savitt Ph.D

 September 15, 1904

 the SS Cearense docked in New York City after an 8 day voyage from 
Barbados

 On board was Walter Clement Noel from Grenada who had a painful 
sore on his ankle that required treatment

 He then traveled on to Chicago to attend Dental school

 December 1904

 Around Thanksgiving he developed respiratory problems that finally 
became so severe he sought treatment the day after Christmas

 Dr. Ernest Irons an intern performed a history physical and blood work 
and described pear-shaped and elongated red cells and notified his 
attending Dr. Herrick



History of Sickle Cell Disease-Case 1
thanks to Todd Savitt Ph.D

 December 31, 1904

 Ernest Irons did another exam and blood smear and drew a picture of 

his observations

 For two years Irons and Herrick followed Walter Clement Noel 

through several bouts of illness but never proved the etiology of his 

illness

 After graduating from Dental School Walter Clement Noel returned 

to Grenada to practice dentistry

 1910

 Herrick published the findings in the Archives of Internal Medicine 



History of Sickle Cell Disease-Case 2
thanks to Todd Savitt Ph.D

 1885

 Ellen Anthony was born in rural Campbell county Va

 There are very few records but she likely worked as a cook and 
housemaid

 1907

 She developed a severe abdominal crisis and presented to a local 
physician who sent her to UVA to the charity ward

 September 1909 

 During her 4th admission to UVA that lasted 284 days she was seen by 
medical student B.E. Washburn from Rutherfordton, NC

 Washburn’s Attending, Dr. John S. Davis suggested he submit the case 
to the Virginia Medical Semi Monthly 





History of Sickle Cell Disease

 In 1945 Linus Pauling sat in the audience of a lecture by Dr. William 

Castle about a sickle cell patient

 In that lecture, Dr. Castle noted that the sickling phenomenon was 

different in arterial blood samples and venous blood samples 

 No sickling in arterial blood but sickle forms present in venous blood







November 25, 1949

Sickle cell Disease is 

recognized as the first 

Molecular disease



October 13, 1956

The difference between 

normal and sickle globin 

genes is recognized



History of Sickle cell Anemia 

 1954 Allison et al. published in the British Journal of Medicine and 

article proving the protective effect of Sickle cell trait (AS) against 
malarial disease explaining the distribution of Sickle cell disease

 However despite this advantage Sickle trait incidence in 

populations is typically less than 25% due to the severe 

disadvantage in survival of the homozygous (SS) state 

 The distribution of Sickle cell anemia was not completely explained 

by the protection against Malarial diseases



If all cases of Sickle cell anemia had the same 

origin all patients would be cousins and their 

disease should all be very similar.

This led researchers to look into the origins of 

Sickle cell anemia to see if there was one place 

of origin or multiple regions of origin



There are multiple origins of the 

Sickle cell Gene.

Data based on 

associated 

restriction site 

polymorphisms that 

exist with the Sickle 

Cell Gene





Where is Sickle cell Anemia the 

greatest Healthcare burden?



Estimates of number of Cases of Sickle 

trait and Sickle cell anemia in 2010



Other Hemoglobinopathies such as 

Hemoglobin C can affect the rate of 

Sickle disorders.



How many Children are born with C trait 

or Homozygous Hemoglobin C



What are the predictions for what will 

happen to Sickle Cell Anemia in the 

future?



So Now, a little more 

History 



History of Sickle cell Disease

 1977 the NIH funded the Cooperative Study of Sickle cell Disease 

with the following objectives

 To study the effect of SCD on growth and development from birth 

through adolescence

 To study “painful crisis” including the manifestations and therapies being 

used

 To determine the nature, duration and outcomes of the major 

complications of SCD

 To determine the nature, prevalence, and age related incidence of 

organ damage due to SCD

 To determine the economic, educational and vocational levels in 

patients with SCD



What are some of the complications which 

were understood due to this study?

 Early mortality from infections during childhood due to splenic

hypofunction

 Painful crisis 

 Acute chest syndrome crisis

 Pulmonary arterial hypertension

 Thrombotic stroke and silent strokes in children and adolescents

 Bone infarcts and avascular necrosis 

 Kidney and eye changes  

 Early mortality before many reach adulthood or during early 

adulthood. 



What have we done here in the Unitesd States 

to improve life for Sickle cell patients?

https://www.nhlbi.nih.gov
/news/spotlight/success/r
educing-burden-sickle-
cell-disease



How have we addressed these Sickle cell 

complications in the United States?

 Diagnosis unknown – Universal New Born Screening, genetic 

counseling

 Early mortality – Penicillin prophylaxis for children

 Acute pain crisis/Acute Chest syndrome – Hydroxyurea

 Strokes and silent strokes – transcranial dopplers, RBC exchange, 

hydrea

 Cure for sickle cell anemia –Stem Cell Transplantation



How big is the Healthcare gap between 

Sickle cell patients in the US and in 

Africa?

http://www.fic.nih.gov/News/Global
HealthMatters/november-
december-2014/Pages/sickle-cell-
disease.aspx



Just a reminder of the burden of 

Sickle cell disease







How various levels of Public Health 

infrastructure can impact Sickle cell mortality 







Thank you for your attention 

 http://www.nhlbi.nih.gov/health-pro/guidelines/sickle-cell-disease-

guidelines

http://www.nhlbi.nih.gov/health-pro/guidelines/sickle-cell-disease-guidelines

