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Background on Sickle Cell Disease



Arch Intern Med 5: 517, 1910



SCD Short Timeline



HbSS , HbSC, HbSβ° , HbSβ+, HbS/HbE, HbS/
HbPunjab

SCD is a recessive genetic disorder of 
hemoglobin due to a single base mutation in 
codon 6 of the β globin gene on chromosome 11 
(HbS/HbS)

Extreme phenotypic variability 
Systemic disorder



   2008 The General Assembly of the United Nations   approved 
the Resolution “Recognition of sickle-cell anaemia as a public 
health problem” (resolution A/63/L.63): 

- inviting all States to “raise global awareness on SCD”  

- defined the 19th of June of every year as the “Sickle Cell Day”  
           www.un.org/News/Press/docs/2008/ga10803.doc.htm

 2006 The World Health Organization released the “Sickle Cell 
Anemia” A59/9 Report, inviting Governments and Health 
Ministries:  

 “to design, implement, reinforce in a systematic, equitable and 
effective manner, comprehensive national integrated programs 
for the prevention and management of SCD reducing 
morbidity and mortality” 

                           www.who.int/gb/ebwha/pdf_files/WHA59-REC1/e/WHA59_2006_REC1-en.pdf 



• Content

Hemoglobinopathies: a global health problem

More than 300.000 childen are born every year with 
Sickle Cell Disease 

7% of the world population is carrier of a pathogenic hemoglobin 
variant
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>25.000

12.000.000-
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Aliyu ZY, et al. Am J Hematol 2007 Modella B et al.  Bulletin of the World Health Organization 2008;86:480–487

>5.000



Global increase of migrants with the Sickle cell gene

Piel et al. Lancet 2014



SCD: pathophysiology

Chronic hemolytic anemia

Vaso-occlusion
Vasculopathy



CSSCD Infant Cohort Deaths 
- SCD-SS

30%

5%

10%

55%

Infection
Splenic sequestration
CVA
Unclear

(Gill FM, et al, CSSCD: 1995 

Overall incidence: 1.1/100 person-yrs

Causes of death in SCD-SS (0-10 aa)
In USA life expectancy for children with SCD (Hb SS) was 7 years in 1974 and is 
now 55 years.

;Lubeck D et al. JAMA Netw Open. 2019 Nov 
1;2(11):e1915374)



The STOP TRIAL proves that Transcranial Doppler 
can be used to predict stoke risk since age 2 yrs

 



• Newborn Screening 

• Antibiotic prophylaxis 

• Vaccinations 

• Transcanial Doppler Starting at age 2 (with 
transfusion) 

• Comprehensive care   

• Use of Hydroxyurea

NHS 2009

Minimal Standards of care



Effect of Newborn Screening on Mortality

Vichinsky et al, Pediatr 1988;81;749-755

Diagnosed clinically

Newborn screened



Piel FB et al, Lancet 2013;381(9861):142-51; Le PQ et al. J. Med. Screen. 2018, 25, 57–63; Cela E et al. Pediatr Blood Cancer 2017. 
64: e26322; M García-Morín et al.Annals of Hematology (2020) 99:1465–1474; Nkya S et al. Int Health. 2019;11(6):589-595; Segbefia 
CI et al. Pediatr Blood Cancer. 2021 Apr 23;e29068.
https://www.gov.uk/government/publications/sickle-cell-and-thalassaemia-screening-data-report-2018-to-2019

Rare Disease Common Disease
UK  0.47:1000 births 
Belgium 0.43:1000 births 
Spain  0.03-0.18:1000 births

Ghana 18:1000 births 
Tanzania 8:1000 births

https://www.gov.uk/government/publications/sickle-cell-and-thalassaemia-screening-data-report-2018-to-2019


Reccomendations for Newborn Screening for SCD 
in Europe: Agreement through a Consensus 

Conference





Consensus Methodology

• Four months before the conference, clinical and laboratory experts in the field of SCD from 
European countries where SCD is considered a health care issue were invited to 
participate.  

• Experts were selected by a Steering Committee on the basis of their publications and/or 
presentations at scientific meetings.    They were joined by representatives from national 
scientific societies, national SCD reference centres and national NBS programmes. 

• The steering committee prepared a standardized form for the presentation of each 
country’s national data on NBS that was sent to the speakers 1 month in advance of the 
conference 

• The committee also drafted a list of questions for consensus discussion



On the first day of the conference, key topics in epidemiology, screening and NBS techniques 
were reviewed. Representatives from 12 countries (Cyprus, France,Germany, Ireland, Italy, 
Netherlands, Portugal, Spain, Sweden, Switzerland, Turkey, UK) then reported available data 
on NBS for haemoglobinopathies in their countries 

On the second day, consensus questions were discussed and experiences of NBS for SCD 
outside Europe were explored. The discussion was moderated by an independent non-
European specialist (KOF) who was assisted by a patient representative (JJ)



Topics addressed in the Consensus

• Overview of epidemiology of SCD worldwide and in Europe 
• Examples of already established national NBS programs: UK and France 
• Comprehensive care in UK and France 
• Review of standard and emerging technologies for diagnosis of SCD 

(POC, MS…) 
• Overview of current situation for SCD/NBS in every European coutry 

(5-10’ presentation each) 
• Patient’s associations perspectives



Consensus Questions 1

• Do you agree that the number of children born with SCD is currently increasing? 

• What are the target diseases in a newborn screening programme for haemoglobinopathies? What is the 
significance of thalassaemia?  

• What is the justification of a newborn screening for SCD (and thalassemia)?  

• Which countries/regions/cities should screen?  
• Is there a threshold for the prevalence? 
• If yes, what is this threshold? 
• What are the minimal infrastructural and medical requirements to start NBS? 

• Who should be screened? (Basically: universal or targeted screening or selected?) 
• In case targeted screening is considered acceptable: Which methods are recommended to identify 

individuals at risk?



• How to handle carriers?  
• Does carrier screening increase awareness? 
• What about costs and resources of counselling? 
• Do we need more involvement of patient organisations? 
• Are there concerns about stigmatization of carriers how to handle them? 

• Which methods are recommended/acceptable?  

• What is the recommended procedure after a positive screening result?  
• Re-screening from the same sample? Same method? Second-tier screening?  
• When should the family be informed?  
• Where and when should the family be referred to for confirmatory testing and which methods are 

recommended? 
• What about carriers? 

• Which blood samples are recommended/acceptable for screening?

Consensus Questions 2



• What are the pitfalls? (E.g. preterm newborns, transfusions etc.) 

• Which false-negative and which false-positive rate are acceptable? 

• Are these recommendations valid for all high-resource countries or is there any dependency on specific 
local characteristics? 

Consensus Questions 3



With the endorsment of EuroBloodNet









This panel recommends universal NBS in all countries 
participating in the conference, collection of data on clinical 
outcomes through setting up of registries and development of 
shared clinical protocols for comprehensive care of all affected 
newborns.  
Raising public awareness about SCD is recommended, as well as 
focused education about the condition for health care workers, 
allied professionals, managers and commissioners of health care 
systems.



Currently, still different approaches: 

National-Regional-Pilots 
Universal-Targeted 
Different techniques



https://www.mdpi.com/books/pdfview/book/1649




