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INTRODUCTION 

What is HbA1c?

The term HbA1c refers to glycated haemoglobin.

It develops when haemoglobin, a protein within red 

blood cells that carries oxygen throughout your 

body, joins with glucose in the blood, becoming 

‘glycated’. By measuring glycated haemoglobin 

(HbA1c), clinicians are able to get an overall picture 

of what our average blood sugar levels have been 

over a period of weeks/months. For people with 

diabetes this is important as the higher the HbA1c, 

the greater the risk of developing diabetes-related 

complications. [1] 

What is the HbA1c assay used for?

The concentration of HbA1c in the blood of diabetic 

patients increases with rising blood glucose levels 

and is representative of the mean blood glucose 

level over the preceding six to eight weeks. HbA1c 

can therefore be described as a long term indicator 

of diabetic control unlike blood glucose which is 

only a short term indicator of diabetic control. It 

is recommended that HbA1c levels are monitored 

every three to four months. In patients who have 

recently changed their therapy or in those who have 

gestational diabetes it may be beneficial to measure 

HbA1c levels more frequently, at two to four week 

intervals. [2]

Clinical Significance of HbA1c 

The measurement of HbA1c is used in the long-term 

monitoring of diabetes mellitus. This assay should 

not be used in the diagnosis of diabetes mellitus or 

for day to day glucose monitoring. Diabetes Mellitus 

is a disease associated with poor glycaemic control. 

Numerous clinical studies, including the Diabetes 

Control and Complications Trial, have shown that 

diabetes related complications may be reduced by 

the long term monitoring and tight control of blood 

glucose levels. In the diabetic patient where blood 

glucose levels are abnormally elevated the level of 

HbA1c  also increases, the reason for this is that 

HbA1c is formed by the non-enzymatic glycation of 

the N-terminus of the ß-chain of haemoglobin A0. 

[3-11]

Expected Values  

Depending upon the assay used, HbA1c is 

approximately 4 - 6% in non-diabetics, 6 - 8% in 

controlled diabetics, and can be as much as 20% 

in uncontrolled diabetics. 124 apparently healthy 

males and females undergoing physical examination 

(“Normals”) were tested for HbA1c with this assay. 

The expected range of 4.5 - 6.2% and mean of 5.4% 

resulted. It is recommended that each laboratory 

establish its own reference range to reflect the 

age, sex, diet and geographical location of the 

population. [12-15]

SCIENTIFIC STUDY 

This study carried out by Randox Laboratories 

reports the development of a new liquid stable 

latex enhanced immunoturbidimetric assay kit 

with enhanced precision and accuracy for the 

rapid direct measurement of HbA1c in human 

whole blood. The assay was applied to the fully 

automated RX modena clinical chemistry analyzer 

with sample pre-treatment being completed on-

board. This instrument can complete 1,200 tests per 

hour, which combined with its continuous loading 

capability, means instrument down time is reduced 

and cost effectiveness is increased. The application 

of this new instrument to the measurement of 

clinical chemistry parameters contributes to a 

reliable analytical assessment of samples thus 

benefiting the process of patient care.



Methodology

The assay is based on latex immunoagglutination, 

HbA1c in the test sample is absorbed onto latex 

particles, and then cross-linked anti-HbA1c is 

added to form an antigen-antibody complex. 

Concentrations are calculated from a 5 point 

spline calibration curve. On-board and calibration 

stabilities were tested by storing the reagents 

uncapped on the RX modena for 28 days. Within-

run and total precision were assessed by testing 

whole blood samples at defined medical decision 

levels, 2 replicates twice a day for 20 days. 

Correlation studies were conducted against another 

commercially available method, and the NGSP 

HPLC method. 123 and 40 whole blood samples, 

respectively, were tested. 

Result

Assay
Limit of  

quantitation (%)
Linearity (%)

HbA1c 2.78 16.12

 

ON-BOARD STABILITY

The Reagents presented an on-board stability and 

calibration frequency of 28 days. 
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Correlation with another commercially

available method

In the correlation study the following linear 

regression equation was achieved: 

Y= 0.954x + 0.0432; r= 0.986 (n=123)

Correlation with the HPLC method

In the correlation study the following linear 

regression equation was achieved: 

Y= 1.024x -0.269 r=0.984 (n=40)

WITHIN RUN PRECISION



Findings

This new immunoturbidimetric assay kit exhibits 

high accuracy and reproducibility with the added 

advantages of using liquid reagents with good 

stability, and on-board pre-treatment of samples. 

This represents an analytical improvement for use in 

the determination of HbA1c in human whole blood. 

Further information on the assay and instrument 

used within this study

Randox HbA1c Assay features: 

• Sample type – Suitable for use with whole blood 

samples

• Latex enhanced immunoassay method – The 

Randox assay utilises an immunoassay method 

making it simple and quick to perform.

• Liquid ready to use reagents – For ease of use 

and convenience

• Excellent stability – All reagents are stable to 

expiry date when stored at +2-8ºC or 28 days 

on board the analyser at approximately 10°C.

Product 
Description

Method Size (tests) Size (mls)
Catalogue 
Number

HbA1c 
(Direct)

L.E.I 400

R1 = 
2 x 16.2

R2 = 
4 x 8.2

HA8123

Advantages of the RX modena for direct

HbA1c Testing:

• Fully automated on-board haemolysis function 

for HbA1c testing

• Continuous loading & STAT sample functionality 

to enhance productivity in the laboratory 

• Low sample volumes required 

• 1200 tests per hour including ISE

• User friendly software 

• Water consumption of  15L per hour [16]

Key Benefits of using the RX modena and

Randox HbA1c assay include:

1. Inaccuracies in sample and QC recovery as the 

offline preparation stage is now eliminated.

2. Faster recovery times as there is no need for 

any offline calculations.

3. Quicker to calibrate and QC as only one assay 

being tested instead of  two.

4. Samples can be ran immediately as there is no 

sample incubation step required.



References

1. Diabetes – What is HbA1c? [Online] Available at (https://www.diabetes.co.uk/what-is-hba1c.html) 

[Accessed: 30th January 2018]

2. Randox – HbA1c [Online] Available at: (http://www.randox.com/hba1c/) [Accessed: 30th January 2018]

3. Cohen P.M. Perspective: measurement of Circulating Glycated Protein to Monitor Intermediate – Term 

Changes in Glycaemic Control Eur J Clin Chem. Clin. Biochem. 1992:30 (12): 851 – 859.

4. The Diabetes Control of complications Trial Research on the Development and Progression of Long – Term 

Complicity of Insulin – Dependent Diabetes Mellitus.  The New England Journal of Medicine 1993:329 (14): 

977 – 986.

5. Mayer T.K. and Freedman Z.R.: Protein glycosylation in diabetes mellitus: A review of laboratory 

measurements and of their clinical utility. Clin. Chem. Acta 127: 147 – 184 (1983). 

6. Baynes J.W., Bunn H.F., Goldstein D.E. et al: National Diabetes Group: Report of the expert committee on 

glucosylated hemoglobin. Diabetes Care 7: 602 – 606 (1984). 

7. Koenig R.J., Petersen C.M., Kilo C et al: Hemoglobin A1c as an indicator of the degree of glucose intolerance 

in diabetes. Diabetes 25: 230 – 232 (1976). 

8. Nathan D.M., Singer D.E., Hurxthal K. and Goodson J.D.: The clinical information value of the glycosylated 

hemoglobin assay. NE J Med 310: 341 – 346 (1984). 

9. McCarren M: DCCT and its works: Intensive therapy reduces the risk of diabetic eye, kidney, and nerve 

disease. Diabetes Forecast 49 – 51 (September 1993). 

10. Larsen M.L., Horder M, and Mogensen E.F.: Effect of long-term monitoring of glycosylated hemoglobin levels 

in insulin-dependent diabetes mellitus. NE J Med. 323: 1021 – 1025 (1990). 

11. Nathan D.M.: Hemoglobin A1c – Infatuation or the real thing? NE J Med. 323: 1062 – 1063 (1990). 

12. Nathan D.M., Singer D.E., Hurxthal K. and Goodson J.D.: The clinical information value of the glycosylated 

hemoglobin assay. NE J Med 310: 341 – 346 (1984). 

13. Goldstein D.E., Little R.R, Wiedmeyer H.M., et al. Glycated Hemoglobin: Methodologies and clinical 

applications. Clin. Chem. 32: B64 – B70 (1986). 

14. Ellis G., Diamonds E.P., Giesbrecht E.E. , et al: An automated “high-pressure” liquid chromatographic assay 

for hemoglobin A1c. Clin. Chem 30: 1746 – 1752 (1984). 

15. Burtis C.A. and Ashwood E.R. (eds.) : Tietz textbook of Clinical Chemistry, 2nd edition. W.B. Sanders 

Company, Philadelphia, PA, p.2021 (1994).

16. Randox – RX modena [Online] Available at: (http://www.randox.com/rx-modena/) [Accessed: 30th 

January 2018]

Information correct at time of print. Randox Laboratories Ltd is a subsidiary of Randox Holdings Limited a company registered within Northern Ireland with 
company number N.I. 614690.  VAT Registered Number: GB 151 6827 08. Product availability may vary from country to country. Some product may be for 

Research use Only. For more information on product application and availability, please contact your local Randox Representative.

Randox Laboratories Ltd, 55 Diamond Road, Crumlin, County Antrim, BT29 4QY, United Kingdom 

  +44 (0) 28 9442 2413    •    marketing@randox.com    •    randox.com/clinical-chemistry-analysers/



   NOTES:



   NOTES:




