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Audit Template
	Audit Title:
HbA1c measurement for diagnosis of Type 2 diabetes. 

	Lead Auditor: Rachel Curd
	Audit date(s): 3rd June 2014



	Please indicate if   Regional 
Please indicate which hospital & location or region
Regional:  Thames Audit Group



	Report Author:
Name: Rachel Curd

Email: RCurd@viapath.co.uk

	Aims of the Audit:
In 2011 WHO recommended the use of HbA1c for diagnosis of type 2 diabetes mellitus
The aims of the audit were to review:
· How has the recommendation has been implemented by laboratories
· Impact of this recommendation on laboratories


	Audit Method and Outcome(s):

An audit questionnaire was devised by the lead auditor and ratified by the Thames Audit Group (TAG) committee.  It was then circulated to all members of the TAG and the responses analysed by the lead auditor.  There were 21 responses received. The findings were presented by the lead auditor at the meeting of the TAG on  3rd June 2014. Recommendations were drafted by the lead auditor, discussed and amended by the TAG committee on 3rd June 2014 and then further discussed and amended at the TAG meeting.  The recommendations were ratified by the TAG committee at the meeting on 31st July 2015.


	Audit Recommendations / Standards:
1. Provide local guidelines for the use of HbA1c for the diagnosis of type 2 diabetes mellitus. The guidelines should include when this test must not be used and guidance on how to interpret the results. 
2. It is recommended that HbA1c analysis is performed on a laboratory analyser. If a POCT analyser is used for diagnosis ensure that this device meets the same quality standards as the laboratory analyser.
3. Laboratories should have a local policy in place if their analyser is prone to interference from haemoglobin variants.
4. Measurement of fructosamine should not be used to diagnose type 2 diabetes mellitus. 
5. It is recommended that all HbA1c results should be reported in mmol/mol only.
6. Provide diagnostic ranges for type 2 diabetes mellitus on HbA1c reports or as a link to local guidelines as appropriate as follows:
a. HbA1c ≥ 48 mmol/mol diagnostic of type 2 diabetes mellitus according to WHO criteria.
b. High risk of developing type 2 diabetes mellitus 42-47 mmol/mol (UK expert group).
7. A single measurement is sufficient for the diagnosis of type 2 diabetes mellitus in patients with slow onset of symptoms (greater than 2 months).
8. In asymptomatic patients with an initial HbA1c ≥ 48 mmol/mol a second HbA1c test should be performed by the same laboratory within 2 weeks. If this result is also ≥ 48 mmol/mol this would confirm the diagnosis. If this result is < 48 mmol/mol the patient should be treated as high risk of diabetes and the HbA1c repeat testing performed in 6 months or sooner if symptoms of diabetes develop.
9. Urgent telephone reporting of a new diagnosis of type 2 diabetes mellitus identified by HbA1c testing is not required.


	Please indicate to whom and when audit presented  &/or circulated&/or published:
The audit findings were presented at the TAG meeting on Tuesday 3rd June at Great Ormond Street Hospital for Children.


	Audit recommendations / standards ratified by … and when:
Audit standards were ratified by the TAG Committee at the TAG Committee meeting on  22nd October 2014.


	Date of audit report:
Tuesday 3rd June 2014

	Audit documents for upload to http://www.acb.org.uk/whatwedo/science/audit.aspx
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HbA1c measurement for the diagnosis of type 2 diabetes mellitus audit questionnaire


Pre-analytical


1. Do you have local guidelines on the use of HbA1c for the diagnosis of type 2 diabetes mellitus? 

     A. Yes 


     B.  No 

(If yes, please send a copy)


2. What sample type do you use for HbA1c measurement?


A. Potassium EDTA


B. Heparin

C. Fluoride


D. Other – please state……………………………………………………..

3. Do you differentiate between requests for diabetes monitoring and requests for diagnosis when booking in HbA1c samples?


A. Yes


B. No


Analytical


4. Which department are HbA1c measurements performed in?

      A. Biochemistry


      B. Haematology


      C. Other – please state ……………………………………………………..


5. Which principal method do you use to measure HbA1c?


A. Cation exchange chromatography


B. Affinity chromatography


C. Immunoassay


D. Capillary electrophoresis


E. Enzymatic method


6. Which principal analyser do you use to measure HbA1c?


Analyser:…………………………………………………………..

Manufacturer:……………………………………………………..

Haemoglobin variant interference


7a. If your analyser is prone to interference from haemoglobin variants, do you have an alterative method in-house to measure HbA1c?


A. Yes


B. No


C. N/A


7b. If yes, please state alternative method


Method:…………………………………………………………….

Analyser:……………………………………………………………

Manufacturer:……………………………………………………...

8. If a sample has a potential haemoglobin variant, what action do you take?


A. Refer sample to haematology for identification of haemoglobin variant

B. Contact requesting clinician


C. Measure HbA1c by another lab method not prone to interference


D. Add comment to report such as: ‘not suitable for HbA1c measurement’ 

E. Other – please state ….……………………………………………………


9. Do you give advice or comment on patients with chronic haemolysis?

     A. Yes


     B. No


Demand management 

10a. Do you have demand management in place for repeat HbA1c testing?


A. Yes


B. No


10b. If yes, what time interval is required between repeat measurements?


A. 3 months


B. 6 months


C. 1 year


D. Other – please state……………………………………………

11. Have you seen an increase in HbA1c requests since the recommendation for using HbA1c for the diagnosis of type 2 diabetes mellitus?


     A. Yes


     B. No


If available please provide statistics …………………………………………………….

12. Have you seen a decrease in oral glucose tolerance test requests since the recommendation for using HbA1c for diagnosis of type 2 diabetes mellitus?


      A. Yes


      B. No


If available please provide statistics ………………………………………………………

Result reporting and interpretation


13. Which units do you report your HbA1c results in?


A. %


B. mmol/mol


C. Both


14a. Do you provide ranges for diagnosis of type 2 diabetes mellitus?  

A. Yes  

B. No 

14b. What cut-off value do you use for diagnosis of type 2 diabetes mellitus?


A. 48 mmol/mol (6.5 %) WHO criteria

B. Other – please state ……………………………………………………


14c. What reference range do you use for patients with a high risk of type 2 diabetes mellitus?


A. 42-47 mmol/mol (UK Expert Group)

B. Other – please state ……………………………………………………

C. Not provided


15a. Do you advise performing any further tests in patients with an initial HbA1c result of > 48 mmol/mol in asymptomatic patients? 

A. Yes 


B. No 


15b. If yes, which tests do you recommend?

………………………………………………………………………………………………


16a. Do you provide interpretative comments for HbA1c?


A. Yes – automated comments


B. Yes – manual comments


C. No


16b. If yes, please state the comments given for:

A. patients in the type 2 diabetes mellitus range


…………………………………………………………………………………………

B. patients in the high risk of type 2 diabetes mellitus range

…………………………………………………………………………………………

17a. Do you telephone any HbA1c results?

A. Yes


B. No


17b. If yes, please state how these results are selected for delivery by telephone: 

…………………………………………………………………………………………

Please state your name and the name of the your laboratory/Hospital (optional)

Name: ………………………………………………………………………………..


Laboratory/Hospital……………………………………………………………..…..


Thank you for completing this questionnaire. 


Please send the completed questionnaire to Rachel Curd (rachel.curd@nhs.net) by Monday 21st April 2014.


The findings of this audit will be presented at the Thames Audit Group meeting on Tuesday 3rd June (the full programme will be circulated at a later date).


image4.emf
HbA1c Presentation  of audit findings.pptx


HbA1c Presentation of audit findings.pptx
Regional Audit of HbA1c measurement for the diagnosis of type 2 diabetes

Subheading 20pt

Use for Light Picture

Rachel Curd

Trainee Clinical Scientist

Viapath, Guys’ and St Thomas’ NHS Trust 
























Content



Rationale behind the audit

Presentation of the audit findings

Conclusions











Rationale behind the audit



In 2011 WHO recommended the use of HbA1c for diagnosis of type 2 diabetes mellitus



Aims of audit

How has the recommendation has been implemented by laboratories

Impact of this recommendation on laboratories











21 laboratories returned the questionnaire
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Audit findings: Pre-analytical













21 hospital trusts completed the survey.

Some were on behalf of multiple hospitals.
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1. Do you have local guidelines on the use of HbA1c for the diagnosis of type 2 diabetes mellitus? 














Local guidelines – HbA1c must not be used to diagnose if:

Duration of symptoms of less than 2 months

Acutely unwell

Pregnancy

Patients aged 18 years or younger

Patients with suspected type 1 diabetes

Patients taking medications causing a rapid glucose elevation (steroids and antipsychotics)

Patients with a known genetic, haematological or illness influencing HbA1c i.e. haemoglobinopathies

Patients with anaemia or increased red cell turnover

Acute pancreatic damage or pancreatic surgery

Kidney failure

HIV infection

Recent blood transfusion











2. What sample type do you use for HbA1c measurement?













3. Do you differentiate between requests for diabetes monitoring and requests for diagnosis when booking in HbA1c samples? 













Yes – we ask requestor whether the patient is a known diabetic when they request HbA1c electronically so that this information is available to us.
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Analytical













4. Which department are HbA1c measurements performed in?













1 trust 2 hospital 2 different departments performing the analysis 22 total for this question
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5. Which principal method do you use to measure HbA1c?













6. Which principal analyser do you use to measure HbA1c?



*

*

*











Haemoglobin variant interference













7a. If your analyser is prone to interference from haemoglobin variants, do you have an alterative method in-house to measure HbA1c?















7b. If yes, please state alternative method 


Ion exchange chromatography using Variant II bio-rad

Inhibition of latex agglutination using DCA Siemens

Fructosamine measurement using Roche Modular analyser

Repeat analysis using the capillarys electrophoresis system with different buffers and software designed to detect variants











8. If a sample has a potential haemoglobin variant, what action do you take?  














8. If a sample has a potential haemoglobin variant, what action do you take?  


Other actions:

None

Add comment “Possible variant haemoglobin identified. Send sample for haemoglobinopathy screen”.

Refer for fructosamine.

Haemoglobin variant interpret HbA1c results with caution and send for haemoglobin electrophoresis as appropriate.

“Atypical haemoglobin has been detected in this patient. HbA1c measured on this sample may be affected by the presence of atypical haemoglobin but changes in HbA1c over time will reflect changes in glucose control for this patient.” 













9. Do you give advice or comment on patients with chronic haemolysis? 













One hospital no response to question.

Yes – at the discretion of duty biochemistry samples with very low HbA1c results are referred to the duty biochemist

No – advice given over phone when requested by clinician looking after the patient
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Demand management














10a. Do you have demand management in place for repeat HbA1c testing?











10b. If yes, what time interval is required between repeat measurements? 














11. Have you seen an increase in HbA1c requests since the recommendation for using HbA1c for the diagnosis of type 2 diabetes mellitus?















12. Have you seen a decrease in oral glucose tolerance test requests since the recommendation for using HbA1c for diagnosis of type 2 diabetes mellitus?













Statistics examples


HbA1c requests

Approximately an extra 600-800 samples a month

Approximately 50 % increase

Hospital 1 number of requests 5 % increase compared to previous year in 2011 and 2012 and by 18 % in 2013

Hospital 2 July 2010 versus July 2013 50 % increase

Oral glucose Tolerance tests

Down approximately 30 %

Hospital 1 requests increased 9 % compared to previous year in 2011 and then decreased by 5 % in 2012 and 2013

Hospital 2 July 2010 versus July 2013 32 % decrease











HbA1c statistics examples













Oral glucose tolerance test statistics examples













Result reporting and interpretation











13. Which units do you report your HbA1c results in?













14a. Do you provide ranges for diagnosis of type 2 diabetes mellitus?  













14b. What cut-off value do you use for diagnosis of type 2 diabetes mellitus?













14c. What reference range do you use for patients with a high risk of type 2 diabetes mellitus?













15a. Do you advise performing any further tests in patients with an initial HbA1c result of > 48 mmol/mol in asymptomatic patients? 













15b. If yes, which tests do you recommend? 













16a. Do you provide interpretative comments for HbA1c?













16b. If yes, please state the comments given for:

patients in the type 2 diabetes mellitus range

Diagnosis of new cases is when HbA1c > or = 48



Diagnostic: consistent with diabetes mellitus



B. patients in the high risk of type 2 diabetes mellitus range

HbA1c between 42-47 does not exclude diabetes and requires follow-up to exclude or confirm diabetes



Diagnostic: not consistent with DM but high risk – monitor annually



Manual comments added – Use HbA1c cautiously in patients with increased HbA1c turnover
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16b. If yes, please state the comments given for:

Manual comments added – Use HbA1c cautiously in patients with increased HbA1c turnover



Standard footnote on all reports: 

NICE recommend a general target of 48 mmol/mol for patients with type 2 diabetes but this may vary in individuals (http://guidance.nice.org/CG66)

HbA1c can be used as a diagnostic test for type 2 diabetes mellitus under certain conditions. Please refer to trust guidelines for use
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17a. Do you telephone any HbA1c results?
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17b. If yes, please state how these results are selected for delivery by telephone: 

Results that don't fit the clinical picture through failing delta checks 

Rarely very high ones at the discretion of the biochemist validating the results 













Conclusions

Implementation into the laboratories

Majority of labs did not differentiate between HbA1c requests for monitoring and diagnosis

Three main principal methods are cation exchange chromatography; affinity chromatography and capillary electrophoresis.

Treatment of haemoglobin variants differs significantly between labs

All lab providing cut-off values provide the WHO criteria of greater than 48 mmol/mol



Impact on the laboratories

Increase in HbA1c requests
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HbA1c type 2 diagnosis final standards.docx
Use of HbA1c for the diagnosis of type 2 diabetes Thames Audit Group recommended standards

Prepared by Rachel Curd



1. Provide local guidelines for the use of HbA1c for the diagnosis of type 2 diabetes mellitus. The guidelines should include when this test must not be used and guidance on how to interpret the results. 

2. It is recommended that HbA1c analysis is performed on a laboratory analyser. If a POCT analyser is used for diagnosis ensure that this device meets the same quality standards as the laboratory analyser.

3. Laboratories should have a local policy in place if their analyser is prone to interference from haemoglobin variants.

4. Measurement of fructosamine should not be used to diagnose type 2 diabetes mellitus. 

5. It is recommended that all HbA1c results should be reported in mmol/mol only.

6. Provide diagnostic ranges for type 2 diabetes mellitus on HbA1c reports or as a link to local guidelines as appropriate as follows:

a. HbA1c ≥ 48 mmol/mol diagnostic of type 2 diabetes mellitus according to WHO criteria.

b. High risk of developing type 2 diabetes mellitus 42-47 mmol/mol (UK expert group).

7. A single measurement is sufficient for the diagnosis of type 2 diabetes mellitus in patients with slow onset of symptoms (greater than 2 months).

8. In asymptomatic patients with an initial HbA1c ≥ 48 mmol/mol a second HbA1c test should be performed by the same laboratory within 2 weeks. If this result is also ≥ 48 mmol/mol this would confirm the diagnosis. If this result is < 48 mmol/mol the patient should be treated as high risk of diabetes and the HbA1c repeat testing performed in 6 months or sooner if symptoms of diabetes develop.

9. Urgent telephone reporting of a new diagnosis of type 2 diabetes mellitus identified by HbA1c testing is not required.
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