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Abstract 

This is a curious case of identification of a haemoglobin variant in a patient who was investigated for Glycated haemoglobin 

(HbA1C). The patient was 8 year old boy from Tanjore,Tamil Nadu, India. This boy was having complaints of fever and myalgia. 

The boy was treated by a paediatrician who suspecting a infectious pathology requested for Creatine Phosphokinase (CPK) , HbA1C 

and a peripheral smear. When the sample was analysed for HbA1C by capillary electrophoresis it was found that there was an 

abnormal variant. Suspecting the credibility of the value the sample was reanalysed in ion exchange High performance liquid 

Chromatography (HPLC) and the values were in contrast. The sample was then analysed by haemoglobin electrophoresis to identify 

the variant and it was found that the boy  had a variant in the Hemoglobin E (HbE) zone and he was diagnosed as a case of HbE trait 

(AE).  
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Introduction 

Hemoglobin E is an abnormal hemoglobin with a single point mutation in the β chain. At position 26 there is a change in the 

aminoacid from glutamine to lysine. Hemoglobin E is very common in Southeast Asia but has a low frequency in  other races around 

the globe. HbE disease results when the child inherits HbE genes from both parents. At birth, babies homozygous for the hemoglobin 

E allele do not present symptoms due to HbF (fetal hemoglobin) they still have. In the first months of life, fetal hemoglobin 

disappears and the amount of hemoglobin E increases, so the subjects start to have a mild β-thalassemia. People who are 

heterozygote for hemoglobin E (one normal allele and one abnormal allele) do not show any symptoms (there is usually 

no anemia or hemolysis). Subjects homozygous for the hemoglobin E allele (two abnormal alleles) have a mild hemolytic anemia and 

mild enlargement of the spleen. Hemoglobin A1c (HbA1c) reflects the glycemic control in diabetic patients and is directly related to 

the risk of diabetic complications (1). HbE can affect the immunoassays used for HbA1c measurement. Some current HbA1c methods 

show clinically significant interference with samples containing HbE (2). From existing literature we also understand that there could 

be significant differences of HbA1c values between normal controls and hemoglobin E containing samples (3). 

 

Case Report 

Materials and Methods 

A 8 year old boy hailing from Tanjore, Tamil Nadu presented to a paediatrician  with complaints of fever and myalgia for the past 

few days. On examination his spleen was faintly palpable just below the left costal margin. There was no significant family history. 

There was no prior history of blood transfusion. Suspecting an infectious pathology the paediatrician requested for a peripheral smear 

, Creatine Kinase and HbA1C.  

On analysing the sample the haematologist opined the peripheral smear as suggestive of bacterial infection with a neutrophilic 

preponderance. The Creatine Kinase was analyzed by CK-NAC (N Acetyl Cysteine) activated method in Beckman Coulter Unicel 

Synchron 660i and was found to be normal 64 IU/L (24-194 IU/L reference range for the kit used). However when analysing the 

sample for HbA1C by Sebia minicap Flex piercing capillary electrophoresis technique the HbA1C value obtained was 5.0%. Then 

the sample was analysed by Biorad D10 ion exchange HPLC to cross check the value of HbA1c. However the value obtained by 

Biorad D10 was in contrast to the one obtained from capillary electrophoresis which was 6.1%.  So the sample was subjected to 

hemoglobin Electrophoresis by another sebia capillarys flex piercing minicap instrument for. The result was there was a variant 
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obtained in the HbE zone. Following this the pathologist was consulted again with the peripheral smear for any further findings but 

there was no evident target cells in the smear. And as the boy didn’t exhibit any symptoms suggestive of hemoglobinopathies or has 

any history of blood transfusion HbE disease was ruled out and  he was diagnosed as a case of heterozygote HbE(AE) or HbE trait. 

 

Results 

Figure 1 
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Figure 2 
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Figure 3 

 
 
Discussion 

In order to standardize GHB/HbA1c results and to ensure that clinical laboratory results are comparable to those reported by the 

DCCT the NGSP (National Glycohemoglobin Standardization Program)  was established. However, the presence of Hb variants  

affects the accuracy of several HbA1c methods (4) and the National Glycohemoglobin Standardization Program does not include 
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evaluation of interferences as part of the certification program. HbS, HbE, HbC, and HbD are the most common Hb variants 

worldwide. Most of the commonly used HbA1c methods have already been, and continue to be evaluated  for  HbS and HbC traits (5) 

.Limited data is available on the accuracy of HbA1c measurement in the presence of HbE traits. 

HbE is the second most prevalent Hb variant worldwide and is found primarily in people from Southeast Asia; prevalence is 30%–

40% in some parts of Thailand, Cambodia, and Laos (6). HbE trait(AE) is a mild disease and homozygous HbE (EE) is a severe 

disorder . The resistance exhibited by RBCs of  patients with HbE trait to invasion by Plasmodium  falciparum is most likely the 

cause for its high prevalence throughout the world (7). If the laboratory’s HbA1c measuring method has interference with samples 

containing HbE  the interpretation of glycemic control using HbA1c in the endemic areas for HbE should be carefully considered. As 

measuring HbA1c by high performance liquid chromatography in HbEE also has significant interference by HbE (8) a watchful 

lookout  for Hb variants in diabetic patients and identification of the same  has a great significance in endemic areas. According to a 

study by Randie et al (1) none of the immunoassay, enzymatic, or  boronate affinity methods investigated showed clinically 

significant interference, whereas some of the ion-exchange HPLC methods showed interference from HbE or HbD traits. 

 

Conclusion 

 Laboratories should be aware of the limitations of their methods with respect to these variants and should communicate this 

information to physicians. Physicians should consider the possibility of interference from an Hb variant if a patient’s HbA1c result is 

significantly different from what is expected. Alternative parameters to evaluate long-term glycemic control in patients with Hb 

variant should also be created.   

 

Acknowledgement 

We greatly acknowledge the help and clinical details shared by paediatrician Dr Lakshmana Kumar from Tanjore, India. 

 

References 

1. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control with sulphonylureas or insulin compared with 

conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet 1998; 352: 837-53. 

2. Little RR, Rohlfing CL, Hanson S et al. Effects of hemoglobin (Hb) E and HbD traits on measurements of glycated Hb (HbA1c) 

by 23 methods. Clin Chem 2008; 54: 1277-82. 

3. Paisooksantivatana K, Kongsomgan A, Banyatsuppasin W et al. Influence of hemoglobin E on measurement of hemoglobin A1c 

by immunoassays. Diabetes Res Clin Pract 2009; 83: e84-5. 

4. Bry L, Chen PC, Sacks DB. Effects of hemoglobin variants and chemically modified derivatives on assays for glycohemoglobin. 

Chin Chem 2001;47: 153–63.  

5. Frank EL, Moulton L, Little RR, Wiedmeyer HM, Rohlfing C, Roberts WL. Effects of hemoglobin C and S traits on seven 

glycohemoglobin methods. Clin Chem 2000;46:864 –7. 

6. Bachir D, Galacteros F. Hemoglobin E [Internet]. Paris (France): Orphanet Encyclopedia; 2004. Available from: 

http://www.orpha.net/data/patho/ GB/uk-HbE.pdf 

7. Chotivanich K, Udomsangpetch R, Pattanapanyasat K et al. Hemoglobin E: a balanced polymorphism protective against high 

parasitemias and thus severe P falciparum malaria. Blood 2002; 100: 1172-6. 

8. Pravatmuang P, Sae-Ngow B, Whanpuch T et al. Effect of HbE and HbH on HbA1C level by ionic exchange HPLC comparing to 

immunoturbidimetry. Clin Chim Acta 2001; 313: 171-8. 

 


