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Abstract

There is much current interest in screening for bowel cancer. This has led to a large body of published work that certainly challenges current general practice and performance of faecal occult blood tests [FOBt]. A questionnaire was distributed to all Scottish laboratories seeking information on aspects of laboratory, ward and clinic, and primary care FOBt. Returns from over 80% of laboratories showed that practice was very varied across the country and many aspects of performance were inappropriate or incorrect. Evidence-based information regarding aspects worthy of improvement is provided.

Introduction

Very few tests in the repertoire of laboratory medicine have an objective evidence base on their clinical utility. In spite of generally being considered technically undemanding, performed on unpleasant specimens and of little real interest in laboratory medicine, the faecal occult blood test [FOBt] is one of these few and has been proven to be of value. Use of guaiac based FOBt has been demonstrated to reduce disease specific mortality in bowel cancer by means of population based randomised trials. Studies of most relevance for the United Kingdom are those carried out in Nottingham, England, and in Funen, Denmark, which showed reductions in deaths from bowel cancer of 15% and 18%, respectively, after screening.1,2 In part because of this, pilot studies were undertaken in the UK 3 and their success 4 led to further screening rounds and it is planned that a Scottish Bowel Screening Programme will be rolled out over the next few years [see www.scotland.gov.uk/News/Releases/2005/08/30101508 ].

FOBt has been a component of the repertoire of clinical biochemistry and other laboratories for many years. In addition, FOBt are often performed in ward side-rooms, clinics, and general practitioners’ surgeries and health centres. FOBt kits are often purchased by pharmacies in hospitals and distributed to wards and clinics with little or no involvement of the laboratory services. Moreover, it is known that direct purchases of FOBt kits are made in primary care. 

There is current major world-wide interest in bowel screening and there has been a recent proliferation of excellent published work, much of which challenges a number of facets of existing practice. One aim of this study to assess whether these findings had informed current practice. Since the approaches adopted in the planned Screening Programme may well differ from current local practices, this might cause concern and difficulties in reconciliation of variant local and national approaches. 

For this reason, all laboratories in Scotland were asked to participate in a questionnaire study to collect information on current FOBt in Scotland so that aspects of current practice could be established. The data here and other work done in NHS Tayside have been shared with SEHD and the Scottish Bowel Cancer Framework Group where they attracted considerable interest.

Method

The audit questionnaire was sent to the representatives, usually the Heads of Department, of each of the 26 clinical biochemistry laboratories in Scotland that participate in the audit activities organised under the auspices of the Association for Clinical Biochemistry. The questionnaire consisted of a preamble and three sections seeking information on aspects of laboratory, ward and clinic, and general practice FOBt: the questionnaire can be found at www.acbscot.org.uk/science/FOBquestionnaire.htm

Results and discussion

Replies were obtained from 21 laboratories [80.8%], of whom 18 did undertake FOBt, one did not perform FOBt but gave information on FOBT kits distributed by the hospital pharmacy department and two referred their requests made for FOBt to another laboratory that did provide responses. One response represented two laboratories in the same NHS Board, which used common procedures. The data are summarised in Appendix 1.

Laboratory FOBt

The number of FOBt done per annum varied from 3 to 14071 [mean 2984, median 2434]. The laboratory that did only 3 FOBt in the year serves a paediatric patient population. Interestingly, FOBt were performed by the microbiology department in the centre that had by far the highest number of requests [14071]. The number of FOBt performed bore no relationship to the population served by the particular laboratory, which provides evidence of the lack of objectivity of requesting patterns.

One laboratory used an immunochemical FOBt, one a tetramethylbenzidine peroxide method and the others guaiac methods from five different manufacturers [three each used by one laboratory, one used by four laboratories and the final used by eight laboratories]. The analytical detection limits of these methods do vary by up to a factor of ten-fold 5 and therefore the clinical sensitivity and specificity of the FOBT vary substantially throughout Scotland. This has important implications for demands made on colonoscopy and other clinical services. It is important to recognise that methods with low detection limit [the immunochemical and three of the guaiac FOBt] will give a greater number of false positive results than the FOBt used in the Scottish Bowel Screening Programme. A positive FOBt, whether true of false, is likely to prompt referral for further clinical investigation including colonoscopy. This has significant resource and risk implications since colonoscopy carries a small but real risk of complications, some of which result in serious morbidity or death.

The clinical indications for the FOBt requests were commonly anaemia, blood in stool and altered bowel habit, although abdominal pain/mass and screening patients with family history were also each given by one laboratory. These findings are of major concern. As clearly stated in SIGN 67, 6 the most important symptoms of bowel cancer are as follows: change of bowel habit, rectal bleeding of short duration and blood mixed in the stool. Iron deficiency anaemia, although not strictly a symptom, is also an important presenting feature, and should always be thoroughly investigated with bowel cancer in mind. However, FOBt is too insensitive to be used in guiding investigation of symptomatic patients. Moreover, recent referral guidelines for suspected cancer in both Scotland 7 and England 8 make no mention of the results of FOBt playing any part in clinical decision-making. Five respondents did comment on lack of clinical details on request forms. 

12 laboratories had no advice regarding FOBt in their Laboratory Handbooks or User Guides. Thus, the majority of laboratories do not comply with Standard E1 laid down by Clinical Pathology Accreditation (UK) Ltd,9 which states that, inter alia, detail is required on specimen collection and on a list of factors known to affect performance or the interpretation of results. One laboratory each [a] had a short description, [b] sent the kit insert on request, [c] stated “blue top sterile universal, no iron therapy, no meat for 72 hours”, [d] documented “avoid excess red meat and iron supplements for three days” and [e] had very clear information for patients stating that dietary restriction was required for two days and giving an extensive list of allowed and not permitted foods and drugs and [f] documented clinical indications for FOBt for acute hospitals and how to use traditional FOBt collection cards, with pictures.

Ward and clinic FOBt

Eight laboratories stated that FOBt were not done in the wards and clinics of the acute sector for which services were provided. In the 11 that responded positively, the number of kits used per year ranged from 3 to 3180. Three manufacturers supplied the guaiac FOBt used. Interestingly, in two responses, a different type of guaiac FOBt was used in the wards and clinics and the laboratory: this is probably an inefficient use of resources since purchasing in bulk usually leads to cost savings. Moreover, different FOBt have different analytical detection limits with the clinical implications mentioned above. Most laboratories did not give information on the clinical settings in which ward and clinic FOBt were done. There are a number of concerns regarding FOBt analyses performed in wards and clinics by non-laboratory personnel. 

In reality, these tests are point-of-care tests and, as such, should be subject to the same considerations and guidelines as other such tests produced not only by professional bodies such as the Royal College of Pathologists 10 but also by government Health Departments.11 This aspect was not specifically covered in the questionnaire but anecdotal evidence and personal communications suggest that laboratories do not include FOBT in their point-of-care quality management activities. In this context, there is published documentation that health professionals fail to interpret FOBT accurately. 12 

Specimens of faeces should not be analysed for at least 48 hours on the ward [or by receiving laboratories] to eliminate the interference of plant peroxidases with guaiac FOBt. 13 If this is not done and the FOBt analysis is performed immediately, then false positives will occur. The correct procedure for guaiac FOBt, involving smearing of faeces on cards and allowing them to dry may seem incompatible with current acute sector clinical practice of rapid turnaround times for all diagnostic investigations but is founded on robust evidence. 

The undertaking of three-day dietary restriction is often thought to be mandatory to eliminate false positives due to animal peroxidases in the diet [from red meat in the main]. However, older studies and more recent work has shown that this is not required for the traditional guaiac FOBt 14 as apparently use currently in wards and clinics. 

A further more recently explored aspect of FOBt sample collection is concerned with the traditional approach of undertaking digital rectal examination [DRE] on every acute [particularly surgical] admission as part of a thorough clinical examination and performing immediate FOBt on the stool obtained. This practise is still very prevalent, at least in the US. 15 This approach has been thoroughly discredited in an excellent recent study 16 that confirms the findings of a number of previous smaller studies on this topic. 

It must also be recognised that all of the positive evidence on the benefits of FOBt has been gained by the collection of two samples from each of three faeces, exactly as current guidelines document, 17 and the findings of this current study demonstrate that it is very unlikely that this is the usual collection system on wards or in clinics. 

13 laboratories provided FOBT analyses for wards and clinics in the acute sector. There appeared to be little relationship between the workload of the laboratories arising from the acute sector and whether or not the wards or clinics undertook FOBt. The samples came in pots [10] or tubes [4] and, in only one case, on the guaiac FOBt cards. These findings are of real concern since it is highly likely that any haemoglobin in faecal specimens in tubes and pots will degrade with time leading to false negative results.18 Moreover, as stated above, the correct approach would be to take two samples from each faecal specimen, but it appears unlikely that this approach is undertaken by laboratories. It is also unlikely that dietary restriction will be done in the acute sector, although this does not affect the traditional guaiac FOBt used by the majority of laboratories and, of course, immunochemical FOBt. However, three laboratories use guaiac FOBt with low analytical detection limit and these certainly do require dietary restriction to avoid false positives. 5 In addition, laboratories would be highly unlikely to be aware of the source of the specimen [whole faeces or DRE obtained]. 

General practice FOBt

11 laboratories stated that FOBt were not done in the primary care sector for which services were provided. Three laboratories stated that they did not know if FOBt were done in primary care in their areas. The three laboratories that responded positively stated that 720, 1200 and 2075 FOBt were done using one or either of the two most commonly purchased guaiac FOBt. The considerations discussed above regarding performance of FOBt in wards and clinics apply equally to FOBt in the primary care setting.

16 laboratories received samples from primary care for FOBt and the percentage of total FOBt workload varied from 39.7- 100% [mean 72.0, median 90.0]. All laboratories received samples in pots or tubes, although one encouraged use of cards. The considerations regarding specimen stability and collection techniques discussed in the previous section apply here also. 

Conclusions

It is clear that there is considerable variation in current practice across Scotland and it is likely that this will be mirrored across the UK and possibly other countries. Moreover, there is considerable evidence that certain aspects of practice are obsolete and that changes in ways of working have not been driven by high quality peer-reviewed work published over the last decade.

Aspects arising from the questionnaire that seem worthy of consideration and debate are as follows.

1. Should laboratories use FOBt of the same analytical detection limit, bearing in mind that this does not necessarily mean that a single supplier has to be used? This seems rational to ensure that the clinical sensitivity and specificity are consistent and independent of geographical considerations. This in turn will increase consistency and appropriateness of referral for further investigations, including colonoscopy, with optimal and efficient use of scarce resources and reduction of patient risk. Would it be advantageous if FOBt used in laboratories had the same analytical and clinical performance characteristics as those used in the Scottish Bowel Screening Programme?

2. Should guaiac FOBt be chosen with detection limit such that dietary restriction is not required? This seems sensible since this imposes an unnecessary burden on individuals.

3. Should laboratories take a lead role in improving practice across sites at which FOBt analyses are done and, if done outside laboratories, include these in the point-of-care repertoire, with all the training, quality management and other requirements that are necessary prerequisites to fulfil current recommendations, guidelines, and accreditation standards? After all, laboratories have the expertise required to effect this required improvement through their many years of experience in introduction and management of point-of-care testing.

4. Should the use of FOBt in the acute care sector cease unless there is robust evidence to support exceptions? Sampling requirements and requirements for drying of smears for at least 48 hours prior to analyses are unlikely to be met under current practice in the acute sector. This has been achieved successfully in NHS Tayside.* See Footnote 1 A very strong rationale for this is the fact that the only real evidence for the value of FOBt is in asymptomatic population screening. It seems important to disseminate the fact that persons with symptoms do require pertinent investigation as per SIGN Guideline 67 6 and Scottish 7 and English 8 referral guidelines,

5. Should significant improvement of FOBt practice in primary care be initiated? The improvement process could involve dissemination of concise information on the clinical utility of FOBt and the recommendations in SIGN Guideline 67 6 and Scottish 7 and English 8 referral guidelines. It should be stressed that FOBt should not be done on patients with symptoms. Screening, case-finding or surveillance of individuals with concerns about increased family risk of bowel cancer using FOBt are also inappropriate. As above, the evidence is that dietary restriction would not be required for commonly used FOBt. Two samples from each of three faeces provide best sensitivity and specificity. Samples should be collected on the FOBt cards rather than in pots and tubes. Samples on cards should be allowed to dry for at least 48 hours before analysis. Again, laboratories are ideally placed to take the lead role in improving both practice and performance.
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Footnote 1

In 2003, K Benson and D Smith [5th year medical students] undertook an audit of FOBt in Ninewells Hospital and Medical School, Dundee. Pharmacy distributed 62700 FOBt kits per annum. Only 5.93% of these were used in the wards, evidencing much waste. The tests were mainly done by untrained nursing staff. Samples for FOBt were not submitted to the Department of Biochemical Medicine laboratory. Medical staff in the acute surgical wards undertook DRE and immediate FOBt. No protocols were in place and FOBt were not subject to quality control procedures. In view of much of the evidence cited in this paper and with the assistance of Professor RJC Steele, Honorary Consultant Surgeon, and Dr DA Johnstone, Consultant Gastroenterologist, the Department of Biochemical Medicine circulated educational material stating that FOBt was an inappropriate investigation in the acute sector. Moreover, the Department changed the type of FOBt available and instituted the practice, on the rare occasion that an FOBt was deemed to be required clinically, that the ward should spread the faces on a guaiac FOBt card exactly as used in the Scottish Bowel Screening Programme, and return the card to the CPA (UK) Ltd ISO 15189-based standard accredited laboratory for analysis by HPC-registered Biomedical Scientist staff following approved Standard Operating Procedures that include internal quality control and external quality assessment. Formal laboratory reports were then issued that are available in the electronic patient record. The practice was rolled out to Perth Royal Infirmary and currently, the Department is investigating the use and practice of FOBt in the primary care sector with a view to updating practice and performance, particularly involving general education and the use of FOBt cards for at home patient collection.
Appendix 1

Results of a Questionnaire Survey

Recently, under the auspices of the Scottish Region of the Association for Clinical Biochemistry, a questionnaire on the performance of faecal occult blood testing [FOBt] was sent to the 26 Clinical Biochemistry laboratories in Scotland that participate in the Regional audit activities. Replies were received from 21 laboratories within 10 weeks.

The questions and the answers received follow.

LABORATORY FOBt

Does your laboratory offer FOBt? 
If YES, how many FOBt did the laboratory do in 2004 [or in a recent 12 month period]? 
Please detail the method[s] that you use [principle added].

Laboratory 1 YES 2500 Instant-View [immunochemical]
Laboratory 2 YES 2367 hema-screen [guaiac]
Laboratory 3 YES 846 Haemoccult [guaiac]
Laboratory 4 YES 4944 okokit II [guaiac]
Laboratory 5 YES 2692 Haemoccult [guaiac]
Laboratory 6 YES 2800 Haemoccult [guaiac]
Laboratory 7 YES 1712 hema-screen [guaiac]
Laboratory 8 YES 2256 hema-screen [guaiac]
Laboratory 9 YES 2500 occutest [tetramethylbenzidine/peroxide]
Laboratory 10 YES 3 hema-check [guaiac]
Laboratory 11 YES 3343 hema-screen [guaiac]
Laboratory 12 YES 2904 hema-screen [guaiac]
Laboratory 13 YES 829 hema-screen [guaiac]
Laboratory 14 YES 996 hema-screen [guaiac]
Laboratory 15 YES 900 hema-screen [guaiac]
Laboratory 16 YES 14071 guaiac [not specified] Medical Microbiology provide service
Laboratory 17 YES 6573 Haemoccult [guaiac]
Laboratory 18 YES 1469 pero-heme [guaiac]
Laboratory 19 NO Done in wards and clinics and GP only
Laboratory 20 NO All referred to another laboratory [2] in the same Health Board Area
as are requests from another laboratory [21]


What clinical indications are given to justify the FOBt?

1. Not answered
2. None usually.
3. Blood and mucus PR, change in bowel habit, anaemia, abdominal pain/mass, weight loss.
4. Low ferritin/haemoglobin, altered bowel habit, ?PR bleed, screen patients with family history.
5. Suspicion of bowel cancer, unexplained anaemia.
6. Altered bowel habit, FH bowel cancer, anaemia, prev positive FOB.
7. Constipation, ?blood in stool, abdominal discomfort.
8. Unexplained anaemia.
9. Change in bowel habit.
10. Diarrhoea, chronic abdominal pain, history of black stools.
11. Often none [on Microbiology forms], PR bleed, anaemia, etc.
12. Anaemia, blood in stool, altered bowel habit, NCD, others.
13. Anaemia, blood in stool, altered bowel habit, NCD, others.
14. Many – including anaemia, altered bowel habit
15. Anaemia, rectal bleeding, low Hb
16. Specific request or altered bowel habit
17. None specific
18. Usually GI bleed, screening, etc

Do you have any specific information, guidelines or material in your Laboratory Handbook for those wishing to do FOBt? 

1. Short description - from ACB Internet Discussion Group
2. None
3. Blue top sterile universal, no iron therapy, no meat for 72 hours
4. For patients – very clear; DR for two days – very detailed. 
5. None
6. None
7. None
8. None
9. Kit insert sent on request
10. None
11. Very detailed with pictures for acute hospitals – clinical indications and how to use cards.
12. None
13. None
14. Avoid excess red meat and iron supplements for 3 days.
15. None
16. None
17. No
18. No


WARD AND/OR CLINIC FOBt

Is FOBt done in wards and clinics in the acute sector for which you provide services? And, If YES, do you know how many were done in 2004?
What method[s] is [are] used?

Laboratory 1 NO Answer not required Answer not required 
Laboratory 2 YES 3 hema-screen
Laboratory 3 YES 1800 Haemoccult [note answer above!]
Laboratory 4 YES Not known Haemoccult [note answer above!] 
Laboratory 5 YES Not known Haemoccult 
Laboratory 6 NO Answer not required Answer not required
Laboratory 7 YES Not known hema-screen
Laboratory 8 YES Not known hema-screen
Laboratory 9 NO Answer not required Answer not required
Laboratory 10 YES 3 hema-check
Laboratory 11 NO Answer not required Answer not required 
Laboratory 12 NO Answer not required Answer not required
Laboratory 13 NO Answer not required Answer not required
Laboratory 14 YES 3180 Haemoccult but now hema-screen 
Laboratory 15 NO Answer not required Answer not required
Laboratory 16 YES Not known Not known
Laboratory 17 YES 1200 Haemoccult
Laboratory 18 NO Answer not required Answer not required
Laboratory 19 YES 900 kits from Pharmacy Haemoccult


What clinical settings are the ward or clinic FOBt used?

Laboratory 1 Answer not required.
Laboratory 2 Various.
Laboratory 3 A&E, OP clinics, medical and surgical care, elderly, neonatal and paediatrics.
Laboratory 4 In surgical out-patients.
Laboratory 5 Don’t know.
Laboratory 6 Answer not required.
Laboratory 7 No answer given.
Laboratory 8 No answer given.
Laboratory 9 Answer not required.
Laboratory 10 GI patients [paediatric]. 
Laboratory 11 Answer not required.
Laboratory 12 Answer not required.
Laboratory 13 Answer not required.
Laboratory 14 A/e, gastro ward, acute receiving wards [med and surgical]
Laboratory 15 Answer not required.
Laboratory 16 Geratric hospital
Laboratory 17 Not known
Laboratory 18 None
Laboratory 19 Do not know.

Do you receive FOBt from wards and clinics in your institution? 
What percentage of your FOBt workload is this? 
Do the samples come in pots or on cards or in collection tubes? 

Laboratory 1 YES 8% Pots 
Laboratory 2 YES 12% Pots 
Laboratory 3 YES 68% Tubes 
Laboratory 4 YES 6% Pots
Laboratory 5 NO Answer not required
Laboratory 6 NO Answer not required 
Laboratory 7 NO Answer not required
Laboratory 8 YES 7% Pots 
Laboratory 9 YES Not known Pots
Laboratory 10 YES 100% Pots
Laboratory 11 YES 10% at most Cards
Laboratory 12 YES 51% Tubes
Laboratory 13 YES 30% Tubes
Laboratory 14 YES 57.8 Pots
Laboratory 15 YES 50% Pots
Laboratory 16 YES 5% Tubes
Laboratory 17 YES 1% Pots
Laboratory 18 YES 18.6% Pots
Laboratory 19 NO Answer not required


GENERAL PRACTICE FOBt

Is FOBt done in general practices or centres in the primary care sector for which you provide services? 
If YES, do you know how many were done in 2004? 
What method[s] is [are] used?

Laboratory 1 NO Answer not required. Answer not required. 
Laboratory 2 YES 2075 hema-screen
Laboratory 3 NO Answer not required. Answer not required.
Laboratory 4 NO Answer not required. Answer not required.
Laboratory 5 NO Answer not required. Answer not required.
Laboratory 6 NO Answer not required. Answer not required.
Laboratory 7 NO Answer not required. Answer not required.
Laboratory 8 Don’t know. 
Laboratory 9 NO Answer not required. Answer not required
Laboratory 10 YES Non given. Not given. 
Laboratory 11 Don’t know – but suspect yes. Don’t know but have seen Haemoccult .
Laboratory 12 NO Answer not required. Answer not required.
Laboratory 13 NO Answer not required. Answer not required.
Laboratory 14 Unknown
Laboratory 15 NO Answer not required. Answer not required.
Laboratory 16 Don’t know
Laboratory 17 YES 1200 Haemoccult
Laboratory 18 NO Answer not required Answer not required
Laboratory 19 YES 720 - from Pharmacy Haemoccult and hema-screen

What clinical settings are GP FOBt used?

Laboratory 1 Answer not required.
Laboratory 2 Not known.
Laboratory 3 Answer not required.
Laboratory 4 Answer not required.
Laboratory 5 Answer not required..
Laboratory 6 Answer not required.
Laboratory 7 Answer not required
Laboratory 8 Don’t know.
Laboratory 9 Answer not required.
Laboratory 10 Not given.
Laboratory 11 Not given.
Laboratory 12 Answer not required.
Laboratory 13 Answer not required.
Laboratory 14 Not given.
Laboratory 15 Not given
Laboratory 16 Not given
Laboratory 17 Not known
Laboratory 18 Not given
Laboratory 19 Do not know.

Do you receive FOBt from GP? 
What percentage of your FOBt workload is this? 
Do the samples come in pots or on cards or in collection tubes?

Laboratory 1 YES 92% Pots 
Laboratory 2 YES 88% Pots 
Laboratory 3 YES 86.6% Tubes 
Laboratory 4 YES 94% Pots
Laboratory 5 YES 100% Tubes
Laboratory 6 YES 100% Pots 
Laboratory 7 YES >90% Pots and tubes – cards encouraged.
Laboratory 8 YES 93.1% Pots 
Laboratory 9 YES Not known Pots
Laboratory 10 NO Answer not required Answer not required
Laboratory 11 YES >90%. Pots
Laboratory 12 YES 49% Tubes
Laboratory 13 YES 70% Tubes
Laboratory 14 YES 39.7% Pots
Laboratory 15 YES 50% Pots
Laboratory 16 YES 95% Tubes
Laboratory 17 YES 99% Pots 
Laboratory 18 YES 81.3% Pots
Laboratory 19 NO Answer not required Answer not required 
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