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Audit Template
	Audit Title: Serum Indices



	Lead Auditor: Christopher Parker
	Audit date(s): 22nd October 2014 



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


	Report Author:
Name: Christopher Parker

Email:chrisparker1@nhs.net

	Aims of the Audit:To examine the  practise employed by different laboratories regarding samples that are compromised by haemolysis, lipaemia and icterus with a particular focus on lipaemia



	Audit Method and Outcome(s):
An audit questionnaire was written by Mr Edward Kearney and Mr Chris Parker. This was ratified by the Thames Audit Group (TAG) committee and sent to members of the TAG on 18th August 2014. Completed questionnaires were received by the lead auditor between 18th August and 26th September 2014. Replies were collated and analysed and the results presented at a meeting of the TAG on 22nd October 2014. 
Standards were drafted based on the findings of the audit and discussed at the TAG meeting. Revised standards were discussed at the following TAG committee meeting and an amended version was ratified following this meeting (23rd March 2015)




	Audit Recommendations / Standards:
1.Standardised units should be used in the measurement of serum indices
•	Haemolysis: g/L
•	Icterus: Absorbance or µmol/L bilirubin
•	Lipaemia: mg/dL intralipid
2.Serum indices should be measured in all samples for immunoassay
3.Dilution of lipaemic samples should be considered as an easy way of removing interference from lipaemia. This method should be evaluated before routine use
4.Triglycerides should be measured on relevant samples that are visibly lipaemic and/or have a high lipaemic index to potentially identify patients that could benefit from a specialist referral.
5.A database of interference should be established to enable laboratories to share experience of the effects of interference.
6.Triglyceride concentrations >20 mmol/L should be phoned to the requesting clinician
7.Laboratories should have standalone compromised sample policies.

	Please indicate to whom and when audit presented  &/or circulated&/or published:
Audit findings and draft standards presented to TAG, 22nd October 2014



	Audit recommendations / standards ratified by … and when:
Ratified by TAG after committee meeting 23rd March 2015 



	Date of audit report:
22nd October 2014

	Audit documents for upload to http://www.acb.org.uk/whatwedo/science/audit.aspx
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Recommendations from the Thames Audit Group Meeting on Serum Indices


1. Standardised units should be used in the measurement of serum indices


· Haemolysis: g/L


· Icterus: Absorbance or µmol/L bilirubin


· Lipaemia: mg/dL intralipid


2. Serum indices should be measured in all samples for immunoassay


3. Dilution of lipaemic samples should be considered as an easy way of removing interference from lipaemia. This method should be evaluated before routine use


4. Triglycerides should be measured on relevant samples that are visibly lipaemic and/or have a high lipaemic index to potentially identify patients that could benefit from a specialist referral.


5. A database of interference should be established to enable laboratories to share experience of the effects of interference.


6. Triglyceride concentrations >20 mmol/L should be phoned to the requesting clinician


7. Laboratories should have standalone compromised sample policies.


Ratified by the Thames Audit Group Committee.
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Serum Indices Audit

Thames Audit Group

22nd October 2013



Mr Edward Kearney

Mr Chris Parker







Interferences

		Haemolysis, icterus and lipaemia can interfere with assays and produce results that don’t truly reflect the in vivo situation.



		Visual estimation of incidence and amount of turbidity, haemolysis and icterus is unreliable.



Glick MR, Ryder KW et al. Clin Chem 1989;35:837-9.









Frequency

		3.3% of routine samples haemolysed (>0.5 g/L Hb).



Carraro P, Servidio G, Plebani M, Clin Chem. 2000 Feb;46(2):306-7



		2.4% samples with [bilirubin] >10 mg/dL



Glick MR, Ryder KW et al. Clin Chem 1989;35:837-9.



		0.2% of samples lipaemic overall, 0.65% of outpatient samples lipeamic.



Simundic AM, Nikolac N et al. Chem Lab Med 2010;48:1009-14.







The Audit

		Questionnaire was sent to laboratories in the Thames Audit group on 18th August 2014.



		20 questions examining laboratory practice around serum indices with particular focus on lipaemia.



		Completed questionnaires received from 18 laboratories.









1. Do you measure indices for all samples for general chemistry?









		Of the laboratories replying “no”:



		Two laboratories use visual inspection. 

		One laboratory measure haemolysis and lipaemic indices only.



1. Do you measure indices for all samples for general chemistry?







2. Do you measure indices on all samples for immunoassay?



*













3. Do you use triglyceride concentrations above which you do not report results?



*













Labs using Triglyceride Concentrations

		>34 mmol/L for all tests, 3.3 mmol/L for Iron, 6 mmol/L for iron, 11.3 mmol/L for tests including PSA, prolactin and lactate.



		>2.8 mmol/L for CEA, 5.0 mmol/L vitamin D and CA125, >11.0 mmol/L for all immunoassay tests.









5.Do you have a compromised sample policy which includes lipaemia?



*













		Index limits for each assay

		Repeat after overnight fast and alcohol avoidance, measure fasting glucose to exclude diabetes as a cause of hypertriglyceridemia. Urgent samples may require referral to lab using dry slide methodology or use of lipoclear.



5.Do you have a compromised sample policy which includes lipaemia?



*











6.Do you have a standard protocol for dealing with lipaemic samples?



*













Lab procedures



		Inspect samples with >100 mg/dL intralipid. If visibly lipaemic, perform 5x dilution and rerun all tests apart from ISE and report if results are generated.

		Refer to lab using dry slide technology or perform lipoclear if urgent.

		Electrolytes by direct method and ultracentrifugation for other urgent tests.

		Order full lipid profile and perform lipoclear for approved tests, comment lipaemic for other tests.









		Measure triglycerides on lipaemic samples and dilute if necessary, automated for triglyceride concentration >20.7 mmol/L. Add comment to repeat with fasting sample. Phoning limit of 20 mmol/L triglyceride.



Lab procedures









7. Do you reflex any tests based on the LI/TI result?



*













Electrophoresis Trial

		Reflex triglyceride measurement in samples with LI >100 mg/dL intralipid.

		Electrophoresis for samples with Triglyceride <4.5 mmol/L.

		2 cases of paraprotein discovered over a 56 day period.

		No way of excluding TPN patients.



		IgM paraprotein recently discovered in sample with LI = 630 mg/dL intralipid.









Other Interferences







		Refer for urgent specialist review if a person has a triglyceride concentration of

more than 20 mmol/litre that is not a result of excess alcohol or poor glycaemic

control.





Lipid modification: cardiovascular risk assessment and the modification of blood lipids for the primary and secondary prevention of cardiovascular disease

Issued: July 2014 NICE clinical guideline 181







Lipid modification: cardiovascular risk assessment and the modification of blood lipids for the primary and secondary prevention of cardiovascular disease

Issued: July 2014 NICE clinical guideline 181

In people with a triglyceride concentration between 10 and 20 mmol/litre:

		repeat the triglyceride measurement with a fasting test (after an interval of 5 days,but within 2 weeks) 



and



		review for potential secondary causes of hyperlipidaemia 





and

		seek specialist advice if the triglyceride concentration remains above 10 mmol/litre.









8. Do you measure any analytes by alternative methods in samples with high LI/TI?



*













9. At what LI/TI do you stop analysing samples for specific assays?

		Roche: limits for LI varies more between analytes.

		Beckman: uses a “+” system, has lower limits for some assays eg. Iron.

		Architect : conjugated bilirubin >1.4, lactate 2.78.





*











10. What is the LI/TI above which no results are reported?

		Roche: No results reported with LI >2000

		Beckman: No results reported with LI > +++++ (>500 mg/dL intralipid)

		Abbott: No results reported with LI >5.0





*











12. Are you using manufacturer’s suggested indices cut-offs or did you develop the cut-offs in house?



*













		Lipaemic index cutoff for Jaffe creatinine

		In house cut-offs for Icterus

		Haemolysis index cut-offs for ALP, ALT, AST, potassium, magnesium and phosphate.

		Haemolysis index cut-off for potassium







12. Are you using manufacturer’s suggested indices cut-offs or did you develop the cut-offs in house?







13. If you are using manufacturers suggested cut-offs, did you validate these cut-offs within your laboratory?

		Haemolysis and icterus indices

		Haemolysis index

		Haemolysis index for bilirubin





*











14. Do you use a lipid clearing protocol to remove lipaemia?





*













15. Which assays do you report after your lipid clearing protocol?

		Analyte		No. Labs reporting post lipoclear

		ALP		4

		ALT		1

		Albumin		4

		Amylase		3

		Direct Bilirubin		1

		Total Bilirubin		1

		Calcium		1

		Chloride		1

		Creatinine 		4

		CK		4



		Analyte		No. Labs reporting post lipoclear

		CRP		0

		GGT		1

		Free T4		1

		Lactate		1

		LDH		1

		Potassium		3

		Sodium		3

		Total Protein		1

		Urea		1

		Uric acid		1

































































*











15. Which assays do you report after your lipid clearing protocol?

Post Ultracentrifugation:  Albumin, ALP, ALT, amylase, AST, bilirubin, calcium, chloride, creatinine kinase, creatinine, GGT, glucose, magnesium, phosphate, potassium, sodium, total protein, urate, urea. TSH +FT4 for specific patients.

 







16. Did you perform an in house evaluation on your lipid clearing method?

		All performed an evaluation or used data from other laboratories.





*











17. If you do not have a lipid clearing protocol, do you have an alternative method for lipaemic samples?



*













18. Are there any circumstances in which you report patient results that have LI/Tis above the maximum limit? If so, in which circumstances and who has the authority to report such results?



*













19. Do you perform any internal quality control  for serum indices? Please state what.

		Measuring indices on IQC material and monitor patient means.



		Blanking and calibration.



		Microsensor check fluid for Vitros.





*











20. Do you participate in EQA for serum indices? If so, which scheme?



*













Discussion







2. Do you measure indices on all samples for immunoassay?



*













5.Do you have a compromised sample policy which includes lipaemia?



*













6.Do you have a standard protocol for dealing with lipaemic samples?



*













7. Do you reflex any tests based on the LI/TI result?



*













9. At what LI/TI do you stop analysing samples for specific assays?

		Roche: limits for LI varies more between analytes.

		Beckman: uses a “+” system, has lower limits for some assays eg. Iron.

		Architect : conjugated bilirubin >1.4, lactate 2.78.





*











12. Are you using manufacturer’s suggested indices cut-offs or did you develop the cut-offs in house?



*













Example: Uric Acid







Any questions?





Thames





Thames
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Effect of Patent Blue V® dye on sample interference indices on the Abbott Architect
Malcolm P McTaggart, Lee P S Cannon and Edward M Kearney
Ann Clin Biochem 2012 49: 510
DOI: 10.1258/acb.2012.012044
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Notes:

LI/TI = Lipaemic/Turbidimetric: H = Haemolysis Index:I =Icteric Index



Please mark (Y or N) in the relevant box with your answer and add any comments in the comments section.

Grey boxes do not require an answer.

You can print this form out to answer questions and input your comments.





		

		Question

		Y/N

		LI/TI

		H

		I

		Comments



		1

		Do you measure indices on all samples for general chemistry?

		

		

		

		

		



		2

		Do you measure indices on all samples for Immunoassay?

		

		

		

		

		



		3

		Do you use triglyceride concentrations above which you do not report results? 

		

		

		

		

		



		4

		If Y to 3 please state concentration(s)

		

		

		

		

		



		5

		Do you have a compromised sample policy* which includes lipaemia?

		

		

		

		

		*Please send a copy with this return



		6

		Do you have a standard protocol* for dealing with lipaemic samples?  

		

		

		

		

		*Please send a copy with this return



		7

		Do you reflex any tests based on the LI/TI result?

		

		

		

		

		



		8

		Do you measure any analytes by alternative methods in samples with high LI/TI?

		

		

		

		

		



		9

		At what LI/TI do you stop analysing samples for specific assays?

		

		

		

		

		





		10

		What is the maximum LI/TI above which no results are reported?

		

		

		

		

		



		11

		At what LI/TI do you stop reporting results for all chemistries?

		

		

		

		

		



		12

		Are you using manufacturer’s suggested indices cut-offs or did you develop the cut-offs in-house?

		

		

		

		

		



		13

		If you are using manufacturer’s suggested cut-offs, did you validate these cut-offs within your laboratory?

		

		

		

		

		



		14

		Do you use a lipid clearing protocol* to remove lipaemia?  

		

		

		

		

		*Please send a copy with this return



		15

		What assays do you report after your lipid clearing protocol?

		

		

		

		

		



		16

		Did you perform an in-house evaluation on your lipid clearing method*? 

		

		

		

		

		*Please send a copy with this return



		17

		If you do not have a lipid clearing protocol, do you have an alternative method for lipaemic samples?  



		

		

		

		

		



		18

		[bookmark: _GoBack]Are there any circumstances in which you report patient results that have LI/TIs above the maximum limit? If so, in which circumstances and who has the authority to report such results?

		

		

		

		

		



		19

		Do you perform any internal quality control for serum indices? Please state what.

		

		

		

		

		



		20

		Do you participate in EQA for serum indices? If so which scheme?

		

		

		

		

		







Please return completed questionnaire by email or post by Monday 15th September to:



Mr Edward Kearney

Consultant Clinical Scientist,

East Kent Hospitals University NHS Foundation Trust,

Queen Elizabeth the Queen Mother Hospital,

St Peters Road,

Margate,

Kent,

CT9 4AN

edward.kearney@nhs.net
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