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◦ Abnormal Haemoglobins 

 
◦ Newborn sickle screening on dried blood spots 

 
◦ DNA diagnostics for the Haemoglobinopathies 

 



Sickle screening 
Solubility test 
 
Abnormal haemoglobins+HbA2/F 
Haemoglobin electrophoresis 
High Performance Liquid Chromatography 
Capillary electrophoresis 
Mass spectrometry 
 
 
Liquid newborn  
specimens 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

      



Simulate specimens from adult ‘patients’ 
 
Application: For the detection, presumptive identification and 
interpretation of haemoglobinopathies 
 
 Utilises blood from NHSBT 
 Normal donor blood often manipulated to produce an 

abnormality 
 Creative writing used to produce a case study 

 



Case details given: 
31 years old female of African origin attending for antenatal 
booking 
 
    Hb   = 125  g/L 

   RBC  = 4.26 1012/L 

   MCV = 86.6 fl 
   MCH = 29.3 pg 



1701AH1: Pre-acceptance testing at UK NEQAS 



Hb G Philadelphia trait α68 (Asn>Lys) 



Hb AS + Hb G Philadelphia 
 

Fractions detected 
Hb A        α2β2       44.9 % 
Hb A2         α2δ2          2.9 % 
Hb‘D’      αG

2β2      11.6 % 
Hb S        α2βS

2      15.8 % 
Hb A2G    αG

2δ2        1.1%  
Hb SG     αG

2βS
2     13.8 % 



Fractions detected 
 
Hb A   = 45.7 % 
Hb G   = 27.0 % 
Hb S   = 6.5 % 
Hb A2   = 2.2 % 
Hb SG  = 16.6 % 
Hb A2G = 2.0 % 
 

HbAS + Hb G Philadelphia 



 319 participants results for fraction 
identification were used in analysis 

 A total of 38 different combinations of hb 
fractions were reported 

 Essential fractions were : Hb A and Hb S 
   41participants did not state these present 
 
Other fractions reported: 
 A2, F, F1, D, C, E, Non-specified fractions 
 Some participants reported Hb G possible in 

their interpretation 



Reported range for Hb S = 0.0-45.10% 

1701AH1 – Fraction identification 



1701AH1 – Interpretive comments 



335 participants results for interpretive comments 
were used for the UK NEQAS report 

 
 164 participants: Sickle cell trait 
 Represents 49% of all returns 
 148 of the 164: Partner testing recommended 
 5 of the 148: Commented there was a second 

variant present  
 Represents 3% of all returns 
 
Of the total returns, 70% stated partner testing 
should be undertaken 



Using different analysers: 
 Variation in separations and proposed identity  
 Variation in quantitation of haemoglobin components  
 Variation in Hb S quantitation confusing re the diagnosis of 

sickle cell trait 
 



 
Initial identity of donor’s haemoglobinopathy:  
Inaccurate - ? Only tested by solubility 
 
Quantitation of Hb S: 
Inaccurate and specimen unsuitable for scoring 
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