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HbA1c

Â1962 -tolbutamide-related 
haemoglobin

Â1968- diabetic haemoglobin 
component

Â1969 confirmed to be HbA1c

ÂLate 1970ôs ïuse in monitoring 
diabetes



HbA1c contd.

ñGold standardò evidence

- high index of individuality

- population outcome correlations

- reflects up to 120 days ómeanô glucose

- relatively easy and cheap to measure

- now has international standard



NICE Clinical Guideline 66

HbA1c 2-6 monthly 

until stable control

6 monthly thereafter

Values < 3 months reflect

direction of travel



But  

Å biological and analytical variability

CVT =     (CVA) 2 + (CVB) 2



At an HbA1c of 8%:

CVA = 3.1%

CVB = 1.5%

CVT = 3.4%

Required differences@ probabilities:

50% 80% 90% 95%

0.3 0.5 0.6 0.8  mmol



Andé.

validity



Practical solutions

Mrs J, 58 years old, type 2 diabetes, 

seen for hyperlipidaemia 

(cholesterol 7 mmol/L, trigs 12 mmol/L)

Treated with metformin  500 mgs bd

gliclazide     80 mgs bd

A1c  three months previously - 7.1%





Admits to some thirst, polyuria and weight loss 

of 3 kgs over 4 months.

Does not measure SMBG as previous diabetes 

well controlled (HbA1c 6.8%)

Clinic BM - 15.2 mmol/L



Home SMBG

Mon 10.6 12.8 11.2

Wed 14.1 13.1 9.6

Fri 13.7 10.2 13.8



Further investigations

- Hb 11.2

- MCV 88

Referred for endoscopy

- metaplastic polyp removed



Particular situations

- haemoglobin varients

- haemoglobinopathies

- iron deficiency

- red cell turnover

- kidney failure

- erythropoietin



The blurb:

Â HbA1 should be measured up to 6 times 
per year in people with diabetes*, in 
order to improve their quality of life 

Â At present, most people are only offered 
one or two tests per year by their doctor 

Â This easy to use kit helps you to take 
control of your future health and well 
being 

Â * NICE guidelines



And the blog

At home HbA1c test kit

ÂJust been launched in the States by 
Bayer
http://www.walgreens.com/store/prod
uct. ...rod5825101
Lets hope it gets over here PDQ

Paul



So what else can we do?



Mean plasma glucose?

ÂMPG = 1.98 x HbA1c (DCCT) ï4.29

Â r = 0.82                  

Ân = 26056 HbA1cs from 1439 patients

Âp < 10 a large number

BUT



How robust is the relationship ?

Rohlfing et al. Diabetes care 2002;25:275-278



HbA1c standardisation

Â1998-2002

ïPrimary reference material

ïReference method (HPLC-MS)

ïIntra -lab variation 0.5-2% (vs 3%)

ïValues å1.5-2% lower

ïCorrelation with MPG r=0.91 (vs 
0.82)

ïExpressed in mmol/mmol 7.5 = 53

ïóKilpatrick kludgeô (minus 2 minus 2)



Fructosamine

ÂReflects glucose 

over 2-3 weeks

ÂFructosamine = 

HbA1c -1.61) x 

58

ÂBUT

ÂFruct HbA1c 

288 6.5

346 7.5

435 9.0

µmol %



Beware

ÂLow serum protein or albumin

Â Increased protein turnover

ÂAltered protein profile, eg acute phase 

reaction



Alternatives

ÂTotal glycated haemoglobin 

ÂGlycated albumin

ÂGlycated LDL

Â1,5 anhydroglucitol


