
THAMES CLINICAL BIOCHEMISTRY AUDIT & QA GROUP

AUDIT TITLE:

Audit of New Tests

PRESENTED:

Friday 5th October 2007 

PERIOD OF AUDIT:

August – September 2007

REGIONS AUDITED:

North Thames, South Thames, Eastern Region

AUDIT UNDERTAKEN BY:

Peter West, Consultant Clinical Scientist, North Middlesex Hospital

Email: peter.west@nmh.nhs.uk
NEW TESTS AUDIT –DISCUSSION AND SUMMARIES

a) PRESENTATION OF AUDIT FINDINGS

Mr Peter West, North Middlesex Hospital

SUMMARY OF AUDIT FINDINGS PRESENTATION

a) The majority of labs offer nt-proBNP or BNP in house as a marker of cardiac failure.
b) The majority are funded by PCTs for the service.
c) Cut-offs and sample type used are determined by the kit manufacturers.
d) Most labs offer serum free light chains but most send them to referral labs. All labs quote the same reference range.
e) No one was specifically funded to perform serum FLC.
f) The FLC assay was mainly requested by Consultant Haematologists in a variety of clinical situations.
g) All respondents continue to offer urine Bence Jones protein as well as serum FLC

h) Most labs offer faecal elastase and all but one send these to a reference laboratory.

i) There does not seem to be specific funding for faecal elastase. It has replaced faecal fats and /or pancreatic function tests in many labs.

j) Very few labs offer faecal Calprotectin although several had been asked to provide it by their gastroenterologists.

k) All Caprotectin samples across the regions are sent to Kings.

l) Only 1 lab offers Procalcitonin and this is a semi-quantitative slide test.

m) About half the respondents offered anti cyclic citrullinated peptide. Most were referred to PRU Sheffield but if in-house were performed by Immunology.

n) Several labs had been asked to provide this by Rheumatologists who also wanted RF.

AUDIT FINDINGS PRESENTATION DISCUSSION

The same reference range is quoted by all labs from the Binding Site kit insert but this has not been validated by labs for their particular analytical platform.

Since the meeting a paper has been published on this:

Ann Clin Biochem 2007; 44: 512-515 Pattenden, RJ, Rogers SY and Wenham PR. Serum free light chains; the need to establish local reference intervals

Some labs are not in an EQA scheme for FLC which is available.

EQA for FLC shows a wide spread and variation on the returns.

b) BNP IN WEST HERTS

Dr Leila Tibi, Hemel Hempstead Hospital

BNP SUMMARY

BNP has been available since 2000 on all analytical platforms but is not widely used due to the cost per test. If negative, BNP can be used to rule out heart failure. Levels increase with the severity of heart failure.

In West Herts, since the introduction of BNP, there has been a reduction in ECHO referrals and an increase in positive ECHOs from 40% to 80%. In June 2007 100% of ECHOs performed were abnormal.

In a 6 months initial pilot the following savings were made: Each test costs £18-95 and the total cost of BNPs for 90 patients was £1705-50. 74 ECHOs were not done saving £11,174. Therefore, the money saved in 6 months was £9,468.50.

The conclusion is that BNP in Primary care reduces the number of referrals for ECHOs, increases accuracy of diagnosis as increase % positive ECHOs and saves money.

BNP DISCUSSION

Can the theoretical savings be transferred to real savings? Yes

Quality ECHOs can be performed on more patients as the quality of Community Echos is poor.

Does excessive testing take place and can samples be rejected? In labs offering the test to primary care no excessive and duplicate requesting is taking place.

Education and training need to be provided and the test brought in the correct way with adequate staffing.

c) PROCALCITONIN 

Dr Sarah Mapplebeck, Southend Hospital

PROCALCITONIN SUMMARY

Procalcitonin (PCT) is low in normal patients and found to be elevated in sepsis. PCT correlates with the onset and severity of bacterial infection but CRP is elevated in response to both infection and inflammation.

PCT is detected at 4 hours and peaks at 8 hours but CRP rises at 4-6 hours and peaks at 36 hours.

In a ROC analysis the following was found:

	
	PCT
	CRP
	Significance

	Sensitivity
	80-93%
	62-84%
	P<0.05

	Specificity
	67-90%
	56-77%
	P<0.05


This ROC analysis shows that PCT is significantly better than CRP at discriminating bacterial from non-infectious causes of inflammation and levels correlate well with the degree of sepsis.

However, PCT is expensive (£8 for a semi-quantitative test compared with £1.50 for a CRP) and only available in very few labs.

Southend use a semi-quantitative immunochromatographic test (Brahms PCT-Q) where levels less than 0.5 ng/ml indicate sepsis is not likely and levels over 10 ng/ml indicate the likelihood of severe sepsis and septic shock.

PCT was introduced at Southend to determine whether Xigris (activated protein-C, cost £5,000) should be given to patients with more than one organ failure and severe sepsis to reduce mortality. However, using a cut-off of 10 ng/ml, there was no reduction in mortality in patients treated with Xigris. This may indicate the patients are too sick or a lower cut off should be used.

PROCALCITONIN DISCUSSION

Are there any plans to do serial procalcitonins in ITU? No, not until it is funded.

At Kings PCT was offered for fever in children post liver transplant to differentiate infection from rejection, with ROC curve showing 100% specificity and sensitivity. However, the patent is currently held by Brahms and Kings can no longer get reagents for their Diasorin analyser.

d) CALPROTECTIN 

CALPROTECTIN SUMMARY

Dr Roy Sherwood, Kings College Hospital

This assay has been done for 12 years at Kings. 

Currently the Gold standard for small and large bowel investigation is endoscopy with histology but this only tells about the structure not GI function.

Basic investigations needed are:

Biochemistry profile

CRP, ESR, FBC, ferritin, B12 and folate

Coeliac screen, pernicious anaemia screen, gastric parietal cell and intrinsic factor antibodies.

Over 50% of outpatients seen at Kings are unlikely to have pathological disease but they were receiving more referrals for direct imaging than they could cope with.

620 consecutive patients underwent intestinal permeability studies, calprotectin and ROME questionnaire for IBS. There is a 0.89 negative predictive value of not having bowel pathology with a negative calprotectin result, i.e. 5-10% chance of having bowel pathology.

With the ROME criteria, normal intestinal permeability and normal calprotectin they are 58 times more likely to have IBS.

Calprotectin is released into faeces when neutrophils gather at the site of GI inflammation and the epithelial mucosa is damaged. The lower limit of detection is 20 μg/g and the upper limit of the reference range is 60 μg/g. It is an indicator of GI tract pathology but discrimination is poor between IBD, IBS and malignancy which has not ulcerated.

In coeliac disease the WBCs stay at the other side of the mucosa and the cellular architecture remains intact so calprotectin is negative.

Currently at Kings any patient considered for colonoscopy has a ROME questionnaire, intestinal permeability study and a faecal calprotectin. Direct imaging can be done on selected patients such as aged over 65 who have measurable calprotectin but within the reference range and a high risk of colorectal cancer.

If patients have a diagnosis of IBS but a raised calprotectin the Gastroenterologists will have another look.

It can be used as a disease activity marker and used to see the likelihood of remission 3 months after the test.

Kings have also been looking at faecal M2PK as another marker to compare with colonoscopy.

Calprotectin at Kings has resulted in real savings, shortened delays, reduced waiting lists and there has been no need to build another endoscopy suite.

Kings currently do 100 calprotectin assays per week and 50% of these are referred in.

There is also a POCT kit which gives positive or negative but quantitative results are required.

CALPROTECTIN DISCUSSION

Can calprotectin be used in GI infection?

It is being used to assess the current level of disease activity, response to treatment, recovery and deterioration.

It has been looked at in C.Difficile and HIV and is also applicable in children.

What range of results is seen in practice? What Kings plotted 1 month’s data there was a big skew to undetectable then a peak above 150 μg/g.

There are two more papers coming out on its use in ileal pouchitis and a correlation with faecal M2PK.

Does it have any value to diagnose or exclude exacerbations of IBD? It has been used but cannot differentiate between infections and exacerbations. This is important as steroids are used to treat exacerbations but should not be used for infections.

e) SERUM FREE LIGHT CHAINS

Dr Helen Lachmann, Royal Free Hospital

FREE LIGHT CHAINS SUMMARY

Useful in light chain myeloma, amyloid and easy bruising.

There are 6 types of amyloid, 55% of all cases are systemic amyloid and FLC are useful in this.

The presence of amyloid is confirmed by Congo red staining of a biopsy, detection and typing of the plasma cell clone and exclusion of chronic inflammation.

In AL amyloidosis patients show easy bruising, big tongue, lymphadenopathy, painful joints and thickened ventricular walls. Amyloid can affect any organ apart from the CNS. Cardiac amyloid is the big killer with a prognosis at diagnosis of 6 months.

Median survival from amyloid has increased from 18 months in 1998 to 5 years in 2007. The increased survival is due to better diagnostic tools such as FLC, identification of plasma cells in the bone marrow and better chemotherapy.

Chemotherapy is very often poorly tolerated in these patients due to being multi-organ involvement. Treatment related mortality is 40%, compared with 1% in myeloma.

There are various options of types and duration of treatments used.

If after first dose see response 5 year survival is likely to be greater than 50%. If no response survival is 15 months. If there is a complete clonal response there are no deaths out to 5 years.

Patients with MGUS are at risk of progression to myeloma. MGUS affects 8% of men and 6% of women over the age of 70 and 1% per year progress to something nasty.

If there is excessive FLC production there is 2-5 times the risk to progress so FLC assay pulls out a subgroup for low dose treatment.

In 95% of systemic amyloid see raised levels of serum FLC. A polyclonal rise in FLC is seen in RF, Sjogrens, chronic inflammation, the elderly and in patients on thalidomide treatment.

FLC are not useful for diagnosis and excluding AL amyloid but are useful for monitoring response to treatment.

FREE LIGHT CHAIN DISCUSSION

What diagnostic tools should be used? Need amyloid histology on affected organ or rectal/ gingival biopsy for typing. All patients need a SAP scan.

Why do some FLC clones form amyloid? Lambda does more than kappa as an amino acid substitution makes the formation of amyloid more likely. Formation of amyloid is concentration related and 10% of MM have amyloid. There are possible environmental factors and tissue and inflammatory markers which need more study. In chronic inflammation get more amyloid deposited in the lymph nodes and bladder.

NT-pro BNP predicts outcome if there is already cardiac damage.

f) CONCLUSION

1. Spend more money on new laboratory tests to save money elsewhere in the Trust. This can be a paper exercise.

2. BNP is not currently used to monitor therapy but this is a possible use.

3. Penetration of new tests depends on other Trust priorities, waiting times and Government targets. The 12 week wait focuses minds on other ways of doing things.

4. Lots of labs are approached by clinicians to supply new tests.

5. Funding is the big issue.

6. When the audience were asked if they were considering offering new tests a few hands went up.

7. Labs need guidelines on writing business cases so money reaches the lab budget.

CLINICAL UTILITY OF SERUM FREE LIGHT CHAINS

DR HELEN LACHMANN, AMYLOIDOSIS CENTR, ROYAL FREE HOSPITAL

Serum free light chains

Useful in light chain myeloma, amyloid and easy bruising.

There are 6 types of amyloid, 55% of all cases are systemic amyloid and free light chains (FCL) are useful in this.

The presence of amyloid is confirmed by Congo red staining of a biopsy, typing, detection of the plasma cell clone and exclusion of chronic inflammation.

AL Amyloidosis

Amyloid can affect any organ apart from the CNS. It causes lymphadenopathy, bruising, soft tissue amyloid, young looking appearance, macroglossia and painful joints. The heart shows thickened ventricular walls.

Monoclonal gammopathy is detected by immunofxation in 80% of cases. Median survival after diagnosis is 6-15 months. Amyloid is responsible for 1 in 1500 deaths in the UK.

AL Amyloidosis. 90% have a clonal bias. Not found in 40% of patients by routine electrophoresis. Capillary zone electrophoresis is more sensitive than gel electrophoresis.

Survival

Cardiac amyloid is the big killer. The atria become bigger than the ventricles and CCF is common. The prognosis after diagnosis with cardiac amyloid is 6 months.

The median survival 1998 = 18 months

The median survival 2001 = 3 years

The median survival 2007 = 5 years

The increased survival is due to better diagnostic tools such as serum free light chains and identification of plasma cells in the bone marrow which give a diagnosis of free light chain amyloid.

Serum free light chains

Levels of kappa are higher than lambda as they form dimmers.

AL amyloid clones are subtle. The mean PPQ is 4 g/L and urine BJP is 0.1 g/day but 

15% have no detectable monoclonal bands.

Median % of plasma cells is 6%.

They are on a background level of the frequency of MGUS.

The absence of amyloid does not mean it is not present and if a clone is found this does not make a diagnosis.

In 95% of cases of systemic amyloid there are raised levels of serum FLC. Polyclonal rises in serum FLC are seen in RF, Sjroegens, chronic inflammation, elderly subjects, and thalidomide treatment.

They are not useful for diagnosis and excluding AL amyloid but are useful for monitoring response to treatment.

Chemotherapy

Chemotherapy is very often poorly tolerated in these patients due to being multi-organ involvement.

Treatment related mortality is 10-40% (Myeloma = 1%)

There are various options of treatment types used and duration of treatment.

Treatment Options

Chemotherapy

Transplant

VAD or CVAMP

Melphalan

Thalidomide or cyclophosphamide

Dexamethasone

Velcade

Ideally you rapidly reduce the FLC, there is minimal mortality and morbidity, sustained clonal response and you preserve the bone marrow for a second go. 

VAD is the same as stem cell treatment as get good response to free light chains.

After the first dose of chemo if see response 5 year survival is likely to be >50%.

If no response survive 15 months.

If there is a complete clonal response there are no deaths out to 5 years.

>20% difference between serial measurements is indicative of a response.

Originally was treated as a monoclonal gammopathy but patients were being treated in the dark until saw organ function deteriorate. This gave 6 months to 1 year lag time. Until 2002 the clone could not be quantified in 50% of patients.

Clinical case study

In one patient a SAP scan in 1994 showed cardiac amyloid and he had a cardiac transplant. He had a large spleen and liver and monoclonal IgG kappa by IF.

On Prednisolone and Melphalan still saw IgG kappa. Developed neuropathy and liver involvement.

Treated by Melfalan and stem cell rescue but IgG kappa still present.

3 years later saw less amyloid but in 2001 has ESRF and died in 2002.

Serum had been banked from visits where the underlying clone could not be detected by methods available at the time. Serum FLC measurements were done on these samples and saw kappa free light chain excess 5 months before he relapsed and presented clinically.

MGUS

MGUS patients have a risk of progression to myeloma. MGUS affects 8% of men over 70 and 6% of women over 70. 1% per year progress to something nasty.

If there is excessive light chain production there is 2-5 times the risk of progression to something nasty. FLC assay pulls out a subgroup that are most alarming and suitable for low dose treatment.

THAMES AUDIT GROUP :  STANDARDS FOR NEW TESTS AUDIT

OCTOBER 2007

1. Funding should be agreed before new tests are offered.

2. Labs performing new tests in house should enrol in the relevant EQA scheme when one becomes available.

3. Education and training of users on the appropriate use of these tests should be provided.

4. Introduction of a new test should be used as an opportunity to review whether another test in the existing repertoire can be dropped or the number requested reduced.

5. Cut-offs and action limits should be determined on the analytical platform in use in the laboratory when a new test is introduced.

6. Units of measurement should be standardised across all sites offering the test.

7. If a test is performed by POCT the lab should be involved in its introduction, in training and in quality assurance of the test.

8. A business case should be written so the cost of new tests can be recouped by Biochemistry from savings made in other departments in a Trust e.g. Cardiology, Gastroenterology

	TEST
	BNP/NT PRO BNP
	SERUM FREE LIGHT CHAINS
	FAECAL ELASTASE
	FAECAL CALPROTECTIN
	PRO

CALCITONIN
	ANTI CCP ANTIBODIES

	Does your laboratory offer assay either in house or referred?
	BNP?

NT PRO BNP?


	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  

	If yes please give an indication of workload


	
	
	
	
	
	

	Is the assay performed in-house or referred?


	
	
	
	
	
	

	If referred where are the samples sent for assay?


	
	
	
	
	
	

	If performed in-house which method / analyser is used?
	
	
	
	
	
	

	If performed in-house does your laboratory participate in an external QA Scheme?


	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  

	If yes which scheme?
	
	
	
	
	
	

	Does your laboratory have a protocol for when to carry out the assay? If yes please enclose copy


	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  

	Is your laboratory funded to perform the assay?


	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  

	If your laboratory does not currently provide this assay have you been approached by any of the clinical teams to do so? 

If so by which clinical teams?


	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  
	YES / NO  


Below are questions specifically related to the above mentioned tests.

BNP AND NT PRO BNP

1. What bottle/anticoagulant is used to collect the blood for this assay?

2. What units of measurement are used?

3.  Which group of patients do you provide the assay for?   a. Primary care

                                                                                              b. Secondary care

                                                                                              c. Both of the above

4. If provided within your Trust which clinical groups is the assay offered to?

5. What is the cut-off used by the laboratory in order to decide whether the patient is referred for an echocardiogram?

6. How was this cut-off derived?

SERUM FREE LIGHT CHAINS

1 Which type of patients do your Haematologists use the assay for? 

ie: MGUS patients, monitoring those with a non-secretory or BJP myeloma.

2. Does your laboratory continue to provide BJ P in urine if the serum free light chain assay is now performed?  Yes/No  

3. What reference ranges are used for      a. Kappa?

                                                                   b. Lambda?

                                                                   c. The Kappa/Lambda ratio?

4. How were these derived?                           a  Manufacturer’s ranges (in house assay)     Yes/No

                                                                        b Ranges supplied by the reference laboratory if sent away   Yes/No

FAECAL ELASTASE

1. Does your laboratory quote a reference range for- a. Normal exocrine pancreatic function?   Yes/No  

                                                                               b. Mild exocrine pancreatic insufficiency?   Yes/No  

                                                                               c. Severe exocrine pancreatic insufficiency? Yes/No  

2. If so what ranges are used for each?

3. Are these the ranges quoted by the reference laboratory if sent away?      Yes/No

FAECAL CALPROTECTIN

1. Does your laboratory quote a reference range for this test?   Yes/No

2.  If yes, how were these ranges derived?     a. Manufacturer’s range(in house assay)      Yes/No

                                                                         b. Range supplied by the reference laboratory if sent away   Yes/No

PROCALCITONIN AS A MARKER OF SEPSIS

1. Are different cut-offs provided depending on the degree of sepsis?    Yes/No  

2. How were these cut-off figures derived?

3. Does your laboratory offer both C Reactive Protein and Procalcitonin on each request?   Yes/No

4. If both are not automatically performed does your laboratory have a protocol as to when to request a procalcitonin? Yes/No

5. Does your laboratory provide this assay for  a. ICU patients                 
Yes/No  

b. ICU patients plus others     
Yes/No 

Please specify

ANTI CYCLIC CITRULLINATED PEPTIDE (CCP) ANTIBODIES

1. If this test is offered by your Trust, which department is responsible for the assay?

2. Which clinical teams is the assay offered to?  
a. Rheumatologists.     

Yes/No  

b. Rheumatologists and others.  
Yes/No  

                                                                                 Please specify

3. Does the laboratory offer both anti CCP and Rheumatoid Factor?     Yes/No 

Please return by 21 September 2007 to Peter West.

                                                                Department of Clinical Biochemistry,

                                                                North Middlesex University Hospital NHS Trust,

                                                                Sterling Way,

                                                                Edmonton,

                                                                London. N18 1QX
Thank you for your participation in this audit.

The audit meeting and presentation will be in the afternoon of Friday 5 October 2007. 
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PROGRAMME FOR THE AUDIT MEETING ON

Audit of ‘New’ Tests
14:00 – 17:00  Friday 5th October 2007

Lecture Theatre, Weston House, GOSH,Great Ormond Street, London, WC1N 3JH


14:00-14.05 
Welcome

Ms Teresa Teal, Chairperson TAG

14:05 - 14.30 
Results of the Audit Questionnaire 

Mr Peter West, North Middlesex Hospital
14.30 - 14:55
Brain Natriuretic Peptide in West Herts Primary Care 




Dr Laila Tibi, Hemel Hempstead Hospital

14:55 – 15:20
Procalcitonin in an ITU setting

Dr Sarah Mapplebeck, Southend Hospital.

15:20 - 15:45
Faecal Calprotectin

Dr Roy Sherwood, Kings’ College Hospital

15:45 - 16:10
Clinical Utility of Free Light Chains

Dr Helen Lachmann, Amyoidosis Centre, Royal Free Hospital

16:10 – 16:30
Discussion, standard setting & conclusion


16:30


Close & Tea
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