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     GOALS AND OBJECTIVES 

 
ÅDescribe Measurements Of Hemoglobins 
ÅIntroduce Role of HPLC 
ÅCase Studies 
ÅNew Finding--Only A1C Detects Variant 
ÅQuestions And Answers 



REASONS FOR HEMOGLOBIN  ID   
   AND QUANTIFICATION 

ÅNewborn Screening 

ÅPrenatal Screening 

ÅFollow-up Newborn Screening 

ÅDiagnosis Cause of Microcytosis 

ÅAnemia, Polycythemia, Chronic Hemolysis 

ÅHemoglobinopathy Blood Replacement 

ÅUnexplained A1c Results 

 

 





          WHY USE HPLC? 

ÅAdvantages 

ïThroughput 11 Specimens/hour, 24 Hr Cal. 

ïAnalytic Sensitivity @ Low Concentrations 

ïImproved Precision 

ïBetter Separation 

ïLess Referrals For ID 

ÅDisadvantages 

ïMore ComplexŸ Higher Skill Level 

ïCo-elution Of Hemoglobins 



    Hemoglobin Electrophoresis    
     Patterns 



   STRUCTURE HEMOGLOBINS  

Hemoglobin  Globin Chain   Adult Level 

      A       Ŭ2ȁ2   A > 95% 

      A2        Ŭ2ŭ2     2-3% 

      F        Ŭ2Ȃ2    F< 2.0% 



   COMMON HEMOGLOBIN POINT    
       MUTATIONS 

Å Alpha Chain Variants  
ï G Philadelphia (Ŭ68 AsnŸLys) 

Å Beta Chain Variants 
ï S  (ȁ6 GluŸVal) 
ï C (ȁ6  GluŸLys) 
ï E  (ȁ26 GluŸLys) 
ï D Los Angeles (ȁ22 GluŸGln)  

Å Delta Chain Variants 
-- A2ô (ŭ16 GlyŸArg)   
 



 INTERPRETATION OF HPLC RESULTS 

 
ÅHemoglobin Retention Time 
ÅVariant Hemoglobin Percentage* 
ÅA2 Percentage*  
ÅNumber of Variants*  
ÅCBC Indices* 
ÅTransfusion History 
ÅAge 
ÅClinical Course* 
 
Å * Changed By Thalassemia 



BIO-RAD VARIANT WINDOWS 

PEAK NAME RETENTION 
TIME (MIN) 

PEAK NAME RETENTION 
TIME (MIN) 

F Window 0.98-1.20 A2 Window 3.30-3.90 

P2 Window 1.24-1.40 D Window 3.90-4.30 

P3 Window 1.40-1.90 S Window 4.30-4.90 

A0 Window 1.90-3.10 C Window 4.90-5.30 



  INTREPRATION OF RESULTS 

# Abnormal 
Peaks (%) 

   A%    A2% VARIANT EXAMPLE 

1 (25-40) 50-60 3.5-4.5 ȁ-Chain AS, AC 

2 (25, 1.0) 70-80 1.5-2.2*  Ŭ-Chain  AG-Phil 

2 (50,45) 0 3.5-4.5 2 ȁ-Chain  SC 

3  

(12, 20,14) 

40-50   2.0*                                         1 Ŭ-,1 ȁ-, 
1Ŭȁ- 
Chain  

ASG- 
Philly 







INTREPRATION OF RESULTS 

ÅHemoglobin F 

ï> 2-80% Babies 

ï90-100% Homozygous Hereditary Persistence 
Fetal Hemoglobin,ȁ0, ŭȁ0-Thal 

ï15-40% Heterozygous HPFH 

ï10-25% SS, Hydroxyurea Treated 

ï3-10% Homozygous Hemoglobinopathies, 
Anemias, Leukemias, Malignancies,  

ï< 5% ȁ-Thal, Lepore  

 

 





  INTREPRATION OF RESULTS 

 

ÅHemoglobin A 

ïIncreased P2-? Diabetes (ŷA1C>7%)  

ïIncreased P3-(>P2) Old Specimen 

ïInverse of Other Hemoglobins 

ïFocus on Abnormal Hemoglobins 

 





          HEMOGLOBIN A2ô 

 

ÅElutes in S Window 

Åǧ16 GlyŸArg 

ÅCharacteristic Low A2 Percentage (1.0-2.5%)  

ÅMost Common In Blacks (2%)  

ÅCBC Normal 

ÅLittle Consequence, Except ȁ-Thal (add A2)  

  



  INTREPRATION OF RESULTS 

ÅHemoglobin A2 

ïIncreased  

Å4.0-7.0% Ǧ-Thalassemia, Sȁ+  Thal 

Å3.5-4.5% Hb AS, AC, SC, SS, CC 

Å6.5-14.0% Hb Lepore 

Å25-30% Hb E 

ïDecreased 

Å1.3-1.7% Iron Deficiency, Sideroblastic, Aplastic 
Anemias 

Å1.5-2.3% ŭ Chain Variant (A2ô), Ŭ Chain Variant 

 





           HEMOGLOBIN E 

ÅFound in SE Asia, ȁ26GluŸLys 

ÅMost Common Hemoglobinopathy Worldwide 
ÅComplicated by Iron Def, Thalassemia, A2 

 Elution 
ÅTrait (Hb AE) 
ïAsymtomatic, No CBC Abnormalities 

ÅDisease (Hb EE) 
ïMild Anemia, Target Cells, ŹRBC Survival 
ïŹOsmotic Fragility 
ï +Beta Thal = Severe, As Homozygous ȁ-Thal 
ï+Alpha Thal=ŹHb E 





           HEMOGLOBIN D  

 

D Window On Bio-Rad Variant  

Ǧ121GluŸGln 

Found In India (D -Punjab/D-Los Angeles) 

Most Common D In U.S. Blacks (< 0.02%)  

Trait Asymtomatic, No Anemia, Normal CBC 

Disease Asymtomatic, No Anemia/ Hemolysis 

D Los-AngelesS = Symptoms of Sickle Cell 
Disease 





  HEMOGLOBIN G PHILADELPHIA 

ÅElutes In D-Window 

ÅŬ68AsnŸLys  of Hb A and A2 

ÅHeterozygote-CBC Normal 
ïMost Common Ŭ Chain Variant In Blacks, 

Italians ( 25%), Chinese 

ïAssociated With Ŭ-Thal (30%, 45%G) 

ÅAssociation With S or C Common (Double 
Heterozygote)  

 





           HEMOGLOBIN S 

S Trait (Hemoglobin AS) ȁ6GluŸVal 

 Common In Blacks; Other Populations  

 Asymptomatic, Blood Sickles in Vitro 

 Protective Against Malaria 

 

S Disease (Hemoglobin SS) 

 Severe Symptoms, Sickling in Vivo  

  Hydroxy Urea TreatmentŸInduces F 

 CrisesŸBone Pain, Hemolysis, Stroke, etc 

 Similar Symptoms Other Double Heterozygotes (SC) 
   

  





           HEMOGLOBIN C 

ÅPrevalent in West Africa, 3% U.S Blacks 

ÅTrait (Hb AC) ȁ6GluŸLys  
ïNo Symptoms or Anemia,  

ïHypochromia, Up to 40% Target Cells  

ÅDisease (Hb CC) 
ïMild Hemolytic Anemia, Spenomegly 

ïRod Shaped Crystals in RBCs 

ïNormochromic, Normocytic Anemia,  

ï40-90% Target Cells 

 

 


