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CASE DESCRIPTION  
 
A 66-year-old White male with a history of type 2 diabetes mellitus (T2DM), congestive heart failure, and 
chronic kidney disease visited an outpatient clinic for regular follow-up with T2DM and congestive heart 
failure. A hemoglobin A1c (Hb A1c) test was performed using Sebia CAPI3 TERA capillary electrophoresis 
(CE) and the apparent Hb A1c was 9.1% (normal range 4.0–6.0%) with an unknown peak cathodal to Hb A0. 
This peak partially overlapped with Hb A0 and had a similar size (Fig. 1A). The patient had no history of 
anemia or related symptoms at the time of the visit. Because of this atypical profile, the Hb A1c result was 
not reported, and the case was further investigated. The concurrent fasting glucose concentration was 
156 mg/dL (8.7 mmol/L) [normal range: 70–100 mg/dL (3.9–5.6 mmol/L)], and the fasting glucose 
concentrations ranged from 110 mg/dL (6.1 mmol/L) to 156 mg/dL (8.7 mmol/L) with an average of 135 
mg/dL (7.5 mmol/L) in the past 3 months. The patient’s previous Hb A1c and fasting glucose concentration 
were 6.4% and 124 mg/dL (6.9 mmol/L), tested 6 months prior (Table 1). HbA1c was measured by a cation 
exchange HPLC method (Tosoh G8, v.5.24F) at that time, and no atypical pattern or hemoglobin variant 
was detected. 
 
Since the unknown hemoglobin variant was in the zone of Hb F, there was a concern for potential 
interference with Hb A1c quantification (i.e., if Hb F > 23% as per the manufacturer’s instructions). To 
determine whether the variant hemoglobin was Hb F, the specimen was tested for hemoglobin variants 
using CE (Sebia Capillarys 2, hemoglobin program). A similar peak overlapping with Hb A was identified, 
but it was not in the Hb F zone (Fig. 1B). According to Sebia’s user manual, the variant peak was in a zone 
that did not contain any common pathological variants. For a comparison with the previous HPLC method, 
we also measured the Hb A1c of this specimen by Tosoh G8, and the result was 5.8% without any 
hemoglobin variants (Fig. 1C). 
 
 
 

    
 

 
 

QUESTIONS TO CONSIDER 
1. What are the principles of common methods for Hb A1c testing? 
2. What are the limitations of cation exchange HPLC and CE in Hb A1c measurement? 
3. When should an alternative Hb A1c testing method be considered? 

https://doi.org/10.1093/clinchem/hvae070


Clinical Chemistry 70:8 Clinical Case Study 

 

https://doi.org/10.1093/clinchem/hvae070 © 2024 Association for Diagnostics & Laboratory Medicine 
 

Page 2 

 
 

https://doi.org/10.1093/clinchem/hvae070


Clinical Chemistry 70:8 Clinical Case Study 

 

https://doi.org/10.1093/clinchem/hvae070 © 2024 Association for Diagnostics & Laboratory Medicine 
 

Page 3 

 
 
 
 
Final Publication and Comments 
 
The final published version with discussion and comments from the experts will appear in 
the August 2024 issue of Clinical Chemistry. To view the case and comments online, go to 
https://academic.oup.com/clinchem/issue/70/8 and follow the link to the Clinical Case 
Study and Commentaries. 
 
Educational Centers  
If you are associated with an educational center and would like to receive the cases and 
questions 1 month in advance of publication, please email clinchemed@myadlm.org.       
 
All previous Clinical Case Studies can be accessed and downloaded online at 
https://www.myadlm.org/science-and-research/clinical-chemistry/clinical-case-studies.  
 
ADLM (formerly AACC) is pleased to allow free reproduction and distribution of this Clinical 
Case Study for personal or classroom discussion use. When photocopying, please make sure 
the DOI and copyright notice appear on each copy. 
 
 
 
ADLM (formerly AACC) is a leading professional society dedicated to improving healthcare through laboratory 
medicine. Its nearly 10,000 members are clinical laboratory professionals, physicians, research scientists, and others 
involved in developing tests and directing laboratory operations. ADLM brings this community together with programs 
that advance knowledge, expertise, and innovation. ADLM is best known for the respected scientific journal Clinical 
Chemistry and the world’s largest conference on laboratory medicine and technology. Through these and other programs, 
ADLM advances laboratory medicine and the quality of patient care. 
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