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The role of HbA1c in diabetes care

Long standing role for 
monitoring diabetes

Since 2011 WHO 
have advocated for 
its use for 
diagnosis of type 2 
diabetes

Organisations such 
as the ADA have 
aligned with this



Advantages of HbA1c

• No fasting required

• No refrigeration required

• Wealth of data on clinical outcomes for people with diabetes

• Provides insight into the glycaemic control over the previous weeks rather than a ‘spot 
check’



Disadvantages of HbA1c

• Interferences, in particular from Hb Variants

• Doesn’t provide real time data for assessment of 
glycaemia

• Doesn’t show impact of wide ranges in glycaemic values 

• Cost 

• Availability

• Cannot be used in certain conditions



HbA1c interferences

• Analytical (Laboratory)

o Heterozygous Hb variants: most commonly Hbs S, C, D and E

o Don’t forget there will be no HbA1c in homozygous cases

o Hereditary persistence of Hb F (up to ~30%)

o Carbamylated Hb (in renal failure)

• Biological: any condition or disease state that affects erythrocyte lifespan or glycation of 
hemoglobin

o Diseases due to homozygous Hb variants (e.g. sickle cell disease)

o Iron deficiency anemia

o Renal failure

o HIV/Aids



Haemoglobin variants

Analytical:
Changes the charge of the Hb 

Changes the antibody binding site on Hb 

Biological:
Alters the red cell lifespan (e.g. HbSS or CC)

Alters hemoglobin glycation rate



Haemoglobin variants – β chain



What to consider with Hb 
variants

• Are you only interested in a reliable HbA1c result?

• Do you also want information about a possible Hb-variant?

• If yes, what do you do with the information?

• Do you use the information for genetic counselling?

• You cannot make a diagnosis just based on a peak in a 
chromatogram

• “Whole picture” should be takin into account 

• (Hb,  rbc, mcv,  iron-status, HPLC chromatogram, 
Thal mode, DNA analysis)

• Confirmation Hb-variant on DNA level



Finding out about variants

• Common variants: 
http://www.ngsp.org/interf.asp

• Common and rare variants: Journal of 
Diabetes Science and Technology 2015, 
Vol. 9(4) 849–856 

http://www.ngsp.org/interf.asp


DOI: 10.1007/s00125-015-3599-3
Pubmed ID: 25994072

More recent data suggests on a population basis this 
is not a significant effect but it can be on an 
individual basis
• CPRD data – approx. 230,000 events and 130,000 participants
• FBC, Fer, SCr, FPG, HbA1c in all
• Likely only affects results in severe anaemia (Hb <80 g/L)



Ethnicity

• Systematic review
(55 studies) and meta-analyses of 34 

studies involving 114 592 participants 
without diabetes
HbA1c was consistently higher in ethnic or 

racial groups when compared to White 
participants
South Asian and White group, estimated at 

3·00 mmol/mol (0·27%) [95%CI, 2·32-3·68]. 
HbA1c levels were higher for Black people 

by 2·59 mmol/mol (0·24%) [95% CI, 2·21-
2·96], 
East Asian by 1·73 mmol/mol (0·17%) [95% 

CI,1·15-2·32], 
Hispanic people by 1·05 mmol/mol (0·10%) 

[95% CI, 0·79-1·31].



Should we use POCT HbA1c for monitoring 
diabetes in routine clinical settings?
Please vote



Should we use POCT HbA1c for diagnosis of type 2 
diabetes?
Please vote



POCT HbA1c for 
diagnosis?

• Mixed opinion on whether it should be used 
for diagnosis

• TSS hints that this is possible….



What is 
prequalification?

• The  aim  of WHO  prequalification  of  in vitro diagnostics (IVDs) 
is  to  promote  and facilitate access to safe, appropriate and affordable in 
vitro diagnostics of good quality in an equitable  manner. The focus is on 
IVDs for priority diseases  that are appropriate for use in resource-limited 
settings.

• https://extranet.who.int/prequal/vitro-diagnostics/what-we-do



Steps to achieve pre-qualification

WHO IVD prequalification incorporates 
comprehensive assessment of individual 
IVDs through a standardized procedure, 
to determine whether the product meets 
WHO prequalification requirements. 
Assessment has three components:

REVIEW OF A 
PRODUCT 
DOSSIER

LABORATORY EVALUATION 
OF PERFORMANCE AND 

OPERATIONAL 
CHARACTERISTICS

MANUFACTURING 
SITE(S) 

INSPECTION

FOLLOWING 
PREQUALIFICATION 

POST-MARKET 
SURVEILLANCE IS 

UNDERTAKEN



However



Looking at the evidence



POCT systematic 
review

• 19 Laboratory Evaluations

• 21 POC settings – 12 with clinical staff 
undertaking analysis with POC device

• Comparator methods generally routine 
laboratory methods

• 9 studies used IFCC or NGSP 
reference laboratories



Key points

• Majority of devices had mean negative bias when compared to the laboratory 
comparison method

• Differences between POC HbA1c and comparator methods can vary considerably 
within a single device across all the included studies with POC values ranging from as 
much as 1.5% HbA1c below to 1.5% HbA1c above the comparator method HbA1c 
across all devices

• Large variation in mean bias with large variations in SD within in single device

• High imprecision levels

• Some evidence of decreased variation and bias over time

• Decreased variability in studies by IFCC and NGSP laboratories



Performance 
by setting
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What does 
EQA tell us? 

Results from 
134 labs 

Lenters-Westra E, English E. Understanding the use of sigma metrics in 
HbA1c analysis. Clin Lab Med. 2017 Mar;37(1):57-71. 



EurA1c data



Head to Head evaluation of 19 POC HbA1c 
Devices

Funded by FIND Diagnostics NGO

• EP-15- A3 based protocol to verify manufacturers claims for CV

• EP-9-A3 based protocol to determine bias

• Assessment of interference from common Hb Variants

• Usability assessment

• Performance using IFCC sigma metrics criteria

• Performance using NGSP certification criteria









Key messages

Consider if there 
really is a clinical 
need for POCT

Analytical 
performance of 
POCT instruments is 
variable – 
instruments choice 
needs careful 
considerationThe analytical 

performance criteria 
for HbA1c POCT and 
lab method for 
monitoring and 
diagnosis of DM 
should be the same

It is essential to have 
oversight of POC 
devices with a 
quality framework in 
place BEFORE you 
start to use them

Proficiency testing 
should be mandated 
for users of POC 
assays to ensure 
quality



Should we use POCT HbA1c for monitoring 
diabetes in routine clinical settings?
Please vote



Should we use POCT HbA1c for diagnosis of type 2 
diabetes?
Please vote



Thank you  - any questions
ee357@cam.ac.uk
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