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1. Does he or she agree that an expectation that doctors should generally prescribe according to the local formulary does not override the doctor’s responsibility to prescribe appropriately to the needs of the individual patient?

Yes but the definition of appropriate as per my earlier answer to the unmodified question includes having due regard to expert and peer advice.

2. Does he or she agree that it is a common abuse of consultant microbiologists’ skills and time for junior staff to consult them about management of patients with commonplace infections about which they should consult their seniors and responsible ward consultants? 

Yes in terms of telephone enquiries. I would add that one of the purposes of antibiotic guidance is to codify microbiologist and peer advice on commonplace infections and disseminate this so this can also be the first port of call when in search of advice.

3. Some junior staff, at least, will be aware of that? In certain circumstances that might make them hesitate before seeking the advice of a hospital microbiologist? 

Not in my experience unless they themselves are unable to reach a microbiologist with an urgent inquiry because the microbiologist is on the telephone or engaged on other matters than answering enquiries.

4. The expertise of a hospital microbiologist is different from that of a doctor working on the wards? 

Firstly hospital microbiologists may work on the wards. Secondly, it is obvious that hospital specialists vary in their expertise and that of a care-of-the-elderly physician, cardiologist, intensivist and surgeon, just as much as a microbiologist will vary, which is why there is a trend to team working among specialists.

5. One function of a hospital microbiologist is to provide microbiology advice to doctors working on the wards? 

Yes

6. One would expect that a doctor working on the wards who sought microbiology advice from a hospital microbiologist would follow that advice, except in special circumstances? 

This is commonly but not always the case and discussion between a consultant microbiologist and a consultant with immediate responsibility for cases may modulate and change the microbiologist’s initial advice.

7. It would be hard to blame a doctor working on the wards for following microbiology advice from a hospital microbiologist, except in special circumstances? 

Yes

8. When to seek microbiology advice from a hospital microbiologist is a discretionary judgment to be made by the doctors working on the wards? 

Yes but advice may be offered pro-actively at the consultant microbiologists discretion without being sought by others from the microbiologist

9. In many cases doctors might reasonably differ on when, in a particular case, to seek microbiology advice from a hospital microbiologist? 

I cannot comment sensibly on this and, in particular, whether such unspecified differences would be reasonable

10. One would want to know the doctor’s reasons for delaying or failing to seek microbiology advice from a hospital microbiologist before blaming the doctor for that? Those reasons will not necessarily be evident from the medical records? One would expect to hear from the doctor concerned before making a judgment about this? 

I would agree with this but with the proviso that the doctor may be defensive in his reasoning if he knew it was an expressed opinion that he should have sought advice. More than one independent expert may also need to be consulted to make a judgement on this.

11. The witness may have great experience in responding to requests by doctors working on the wards for microbiology advice, but ultimately doctors working on the wards are better placed than the witness to comment on when a doctor working on the wards should have sought microbiology advice from a hospital microbiologist? 

I do not agree with this since a doctor will only have experience of his own infection practice, which is limited when compared with the experience of infection of a consultant microbiologist or specialist in infection dealing with many doctors practice. The consultant microbiologist will have greater experience of when things go wrong and advice should have been sought in infection matters. However, in the same vein, I would accept that outside the management of the infection, a senior doctor working on the ward may be better placed to assess the patient’s current condition and prognosis. 

12. Generally the witness sees the prescribing practices of doctors working on the wards only when her or his advice has been sought? Accordingly her or his experience of the quality of medical care on the wards is quite incomplete? Accordingly she or he is not well-equipped to know what should be expected from doctors prescribing on the wards when microbiology advice has not been sought? 

It can equally be argued that the experience of doctors working on the wards in terms of infection management in cases they have seen infrequently and the likely response to antimicrobial therapy is also limited and incomplete. One could therefore erect a similar argument that ward doctors are ill -equipped to know what should be expected and for this reason joint involvement in advice and decisions is more likely than not to be complementary in a time of change in the management of infection.

13. One would want to know the doctor’s reasons for prescribing practice in a particular case before blaming the doctor for that? Those reasons will not necessarily be evident from the medical records? One would expect to hear from the doctor concerned before making a judgment about this? 

Yes and this response will require expert assessment, particularly if the prescribing practice has been endorsed by other doctors in formal policy and guidance and with due consideration to the frequent and assessable reasons which may make prescription of one otherwise recommended agent inappropriate. I would agree that medical records, generally, of why guidelines are ignored were and still may be poor.  

14. It would be premature to conclude from the records alone that the medical care given to a patient was less than ordinarily competent? It would be necessary to hear from the doctor responsible for that care before such a conclusion could be reached? 

Yes.

15. Does he or she take issue with the quote in Appendix 1 (see below) from the evidence (on Day 8/16th May 2011, Transcript p33-34) of Professor Ian Poxton (presently Professor of Microbial Infection and Immunity at the University of Edinburgh)? 

This is not within my area of expertise but the general thread of Professor Poxton’s argument seems rational.

16. Does he or she accept that in 2007-8 there was no settled opinion among responsible medical practitioners that proton pump inhibitors were associated with the contraction of CDI? 

Yes, although this is not an area I have researched myself in the literature and on which I wish to take a view.

17. She or he has not seen the G.P. records in any case examined by her or him? 

No

18.  In each case examined by her or him, had the patient suffered from Clostridium difficile illness or Clostridium difficile diarrhoea in the six months preceding the patient’s first admission to hospital in the period from 1.1.07 until 30.6.08 (“the relevant period”)? 

This cannot reliably be obtained from the hospital notes, nor can I say whether the general practitioner of each patient will have used the VOLH laboratory which is the only one in Glasgow of which I have seen comprehensive microbiological records (INQ01740001 & INQ01750001), nor whether samples had been submitted to other laboratories during prior hospitalisation of the patient within the relevant period but prior to their first admission to VOLH. I have scrutinised the alphabetical records from the VOLH (INQ01740001 & INQ01750001) for diagnosis of C.difficile infection prior to that, of which I am aware, in the hospital record. I am aware of a single case (Julia Monham) where following a brief assessment on the Admission Unit to VOLH a patient developed C.difficile confirmed on tests submitted from a care home. For this infection she was admitted again to VOLH. I am also aware of another patient admitted apparently from home with C.difficile on a sample taken on admission (Mary McDougall).

19. In each case examined by her or him, was the patient prescribed antibiotics in the three months preceding the patient’s first admission to hospital in the relevant period? 

I have not been supplied with information on such antibiotic prescription in any case but in almost all cases have found sufficient evidence of antibiotic prescription in VOLH or RAH to account for the patient developing C.difficile
20. It is possible that, in some cases at least, the patient’s susceptibility to contracting Clostridium difficile illness was caused by antibiotic prescribing in the community? 

This is always possible but there is said to be a lesser association of community-acquired C.difficile infection with community-prescribed antibiotics and in general I have not had to make this hypothesis because I am aware of relevant hospital antibiotic prescription.



21. In each case examined by her or him what were, in addition to antibiotic prescription, the patient’s risk factors for contracting Clostridium difficile illness?

In all cases being elderly may be considered a risk factor for C.difficile. The presence of another case of C.difficile on the ward is a risk factor for a patient contracting C.difficile. This is recorded as far as I can make this out in my individual reports. I consider the prescription of proton pump inhibitors is controversial as a predisposing factor for C.difficile and I have not listed this on a case-by case basis. It may be argued that underlying conditions that predispose to infection, for which antibiotics may from time to time or continuously be required, predispose to antibiotic prescription and thus increase the likelihood of C.difficile infection. I accept this with the proviso that antibiotics should be chosen which have a low risk of provoking C.difficile and a good likelihood of efficacy and the patient is not being nursed in unreasonable propinquity to a patient with C.difficile. However, I have not listed these conditions as their prevalence and the relative attack rate of C.difficile with these comorbidities is not known so it cannot be established that they are risk factors for C.difficile in the VOLH scenario without a retrospective case control study including other unaffected patients. These conditions include surgery requiring antibiotic prophylaxis, urinary catheterisation, neutropenia requiring antibiotic prophylaxis and treatment. Nasogastric intubation may be a factor in increasing the risk of C.difficile but I have not systematically recorded this in my reports such that I can reliably report its presence or absence at the time of potential acquisition. Length of stay in hospital prior to diagnosis of C.difficile will also affect likely exposure to C.difficile. This is available from my reports.  Other factors in individual cases to follow, if still required.

22. In each case examined by her or him were there aspects of the patient’s state of health prior to contracting Clostridium difficile illness which marked the patient out for having the illness in a severe form? If so, what were these? 

No

23. Does he or she accept that the 027 strain of Clostridium difficile is more transmissible than other strains, so resulting in a higher incidence of illness than with other strains of Clostridium difficile? 

I am aware of the data on 027 outbreaks. It is my personal experience that transmission of ribotype 027 between cases on wards and between wards and hospitals is more evident. I do not know that this results in a higher incidence of illness than with other strains of C.difficile, or whether such differences are ribotype or strain specific.

24. Does he or she accept that the 027 strain of Clostridium difficile is more virulent than other strains, so resulting in a higher rate of severe illness and a higher mortality rate than with other strains of Clostridium difficile? 

It is not my experience that mortality is much affected by the ribotype when allowance is made for age and severity. Severe infection is said to be commoner with some strains of ribotype 027 involved in cross infection but I have not seen comparable data for other ribotypes, whereas I have seen 2006 data in a publication from East Anglia (Morgan, Rodrigues, Elston et al. Clinical Severity of Clostridium difficile PCR Ribotype 027: A case study Plos ONE 2008; 3: e1812 1-6. –INQ02930001) which suggests there is no difference in clinical severity when laboratory parameters of severity are not included but I do not know if this is an issue of different strain characteristics. 

25. Broad-spectrum antibiotics have been hugely beneficial in modern healthcare, and restrictions in their use since 2000 have required serious justification? 

Not generally “justification” but educative effort and joint discussion with clinicians. I would not agree with any implication that restrictions have always been right or wrong or that this has been entered into lightly. 

26. Even in mid-2008 there was not a settled orthodoxy amongst hospital clinicians in Scotland that co-amoxiclav was a driver for Clostridium difficile infection? 

I cannot comment on Scottish opinion as I practise in England. I note there has been no discussion at the Inquiry of amoxicillin a commonly used antibiotic which is a component of co-amoxiclav and is accepted as a common driver of C.difficile because it is frequently prescribed.

27. Even until mid-2008 there was a respectable body of opinion amongst hospital clinicians in Scotland that co-amoxiclav was a safer antibiotic than the cephalosporin family when considering the risk of exposing a patient to the risk of Clostridium difficile infection? 

I cannot comment on Scottish opinion as I practise in England. In England, and from my own experience as described in my overview report, I would agree with this view.

28. Does he or she agree with Dr. Martin Connor, who said (in his report on Coleman Conroy at EXP01510007) “Co-amoxyclav is known to be associated with C diff but is generally regarded as being less so than IV 3rd generation cephalosporins”? 

Yes

29. There was a proportionally greater use of co-amoxiclav at the Vale of Leven hospital in the relevant period than at other hospitals run by Greater Glasgow Health Board? Due to the age and health of patients admitted to the Vale of Leven hospital, there was more justification for using broad-spectrum antibiotics than at the other hospitals? 

As I do not know the age distribution, comorbidities and relative attack rates of C difficile in GGHB, I cannot comment on this. Nor is the relative assessment of this compared with other hospitals obviously within my terms of reference. If the Inquiry, or indeed GGCHB, wishes an independent opinion on their other hospitals outside the current terms of reference of the Inquiry I would be happy to consider providing it.

30. The outbreaks of Clostridium difficile infection at the Vale of Leven hospital were a catalyst for a change in prescribing practice nationally? Changes in antibiotic prescribing, by significant further restrictions on the use of broad-spectrum antibiotics, became a priority in Scotland because of the experience at the Vale of Leven hospital? 

I cannot comment on the changes in Scotland. In my opinion the impact of the VOLH outbreak so far on English practice has been minimal. There is little information on antibiotic prescribing in the Maidstone and Stoke Mandeville outbreaks described in 2006-7 in England but the experience of these outbreaks greatly impacted on English prescribing practice.

31. Dr James Reid (day 53 page 150) said:- 
“I have put a lot of caveats in, but I do think that I could find fault with the antibiotic prescribing on at least one occasion in every single patient that I reviewed. Another caveat is I don't think that that would have been a particularly unusual finding if you had looked at many other hospitals in this country or south of the border” 

Does the witness agree with that? He or she must have encountered prescribing in other hospitals records similar to what he or she saw in the Vale of Leven notes? Where and how often has he or she seen this? 

This is a difficult question to give an objective answer to, as I have not collected prospective information on faults in antibiotic prescribing in my own practice. I have described in my reports when I think fault can be found with antibiotic prescribing as judged by the GGC Formularies and the antibiotic advice I was supplied with as apparently current locally at the time.

32. Dr James Reid (day 53 page 169) said:- 
“So although the record keeping I think wasn't good, I wouldn't say that that would be exceptional in British hospitals at this time, certainly not in all areas”. 

Does the witness agree with that? He or she must have seen in other hospitals records no better kept than the ones now under scrutiny in this Inquiry? Where and how often has he or she seen this? 

I would agree that hospital records on infection are commonly poor but with the exception of patient Mary Burns, I would say that in the hospital notes in the VOLH cases I have reviewed I have had indiscriminately to cull information from both nursing and medical records which I do not uniformly have to do when assessing patients in my experience and this is a subjective measure of the quality of the records relating to C.difficile infection and antibiotic use.

33. Whatever the medical and nursing notes do or do not record, can she or he discount that in the cases she or he examined there was barrier nursing of patients with loose stools (where those patients were apparently neither isolated in single rooms nor nursed in a cohort)? 

I do not consider the records of when a patient was in a single room or cohort in VOLH, or what precautions were in place outside these environments, are sufficiently frequent and reliable by date for me to do more than note where I have spotted this information was recorded within the constraint of the voluminous and illegible nature of many notes.

34. In preparing to give evidence to the Inquiry, did she or he have regard to the 2004 Scottish Government Guidance on Hospital Acquired infection? 

I have had regard to the principles of the NHS Scotland Code of Practice for the local management of hygiene and healthcare associated infection prepared by the Healthcare Associated Infection Task Force and issued by the Scottish Executive 2004 (GOV00090001)

35. In preparing to give evidence to the Inquiry, did she or he have regard to the October 2008 Health Protection Scotland Guidance on Prevention and Control of Clostridium difficile Associated Disease (CDAD) in Healthcare Settings in Scotland (HPS01970001)?

The time of publication of this guideline lies outside the period of cases on which I was required to report and is after “the relevant period. It was not available to me at the time of preparing my written evidence and is no longer available on the HPS website. I have preferred in considering the relevance of material after the outbreak to rely on primary research papers I have read rather than further opinion. 

36. In preparing to give evidence to the Inquiry, did she or he have regard to the September 2009 Health Protection Network Guidance on Prevention and Control of Clostridium difficile Infection (CDI) in Healthcare Settings in Scotland (HPS01860001)? 

The time of publication of this guideline lies outside the period of cases on which I was required to report and is after “the relevant period”. Retrospectively, I have looked superficially at this document and have noted some differences from English guidelines. I have preferred in considering the relevance of material after the outbreak to rely on primary research papers I have read rather than further opinion.

37. In preparing to give evidence to the Inquiry, has she or he instructed himself in the changes and improvements made by the Board since June 2008? 

No this was not within my terms of reference.

38. While the 2004 BTS guidelines on Community Acquired Pneumonia (INQ02430001) referred to problems of antibiotic resistance, they made no mention of the association between antibiotic use and clostridium difficile? 

Agreed. The BTS guidelines, in their various iterations, are not always regarded by microbiologists as optimal and they do differ from other national guidelines. For example, in their latest iteration the council of the British Society for Antimicrobial Chemotherapy felt it necessary to commission and issue alternative advice, an unprecedented step in my experience. 

39. Does he or she accept that in 2007-8 there was no settled orthodoxy among Health Boards and NHS Trusts nationally, or at least in Scotland, to the effect that there should be routine testing for C.difficile after a single episode of loose stools only? 

I cannot comment on settled orthodoxy in Scotland because I do not practise there. However, in England in 2007, it was settled orthodoxy on which HM Inspector of Microbiology had issued guidance. I would add the caveat that this refers to patients in hospital as the majority of adult patients in the community rightly seek no medical advice about loose stools. 

40. Does he or she accept that in 2007-8 there was no settled orthodoxy among Health Boards and NHS Trusts nationally, or at least in Scotland, to the effect that the treatment of patients with CDI invariably required guidance from a hospital microbiologist? 

I cannot comment on Scotland but in England in the relevant period such advice was usually offered on reporting a positive sample.

41. Does he or she accept that the Greater Glasgow Health Board antibiotic guidelines in use prior to the summer of 2008 were at the very least in line with most hospitals in Scotland? 

I cannot comment on this nor see how anyone can say this without retrospectively collating Scottish hospital antibiotic policies in the relevant period.

42. Does he or she accept that these guidelines were fairly substantial measures to try to reduce the use of antibiotics associated with Clostridium difficile? Does he or she accept that many of these measures went beyond those take at the time by other Scottish health boards? 

I cannot comment on the measures taken at the time by Scottish Health Boards, as I practise in England. I do not think the 2007 guidance did adequately reduce the use of antibiotics associated with C.difficile and am not sure when these were current until, and how they were withdrawn. The 2008 guidelines show a noticeable change but I am not sure they went as far in aminoglycoside substitution and encouragement as would have been wise, in my opinion, faced with the level of C.difficile reported in Glasgow in the preceding period.

43. Does he or she accept that the following were measures in the Greater Glasgow Health Board antibiotic guidelines in use prior to the summer of 2008, to reduce the use of antibiotics associated with Clostridium difficile? 

· Use narrow spectrum agents whenever possible; 

· Observe indicated duration of therapy and stop if alternative non infectious diagnosis is made; 

· Removal of co-amoxiclav as a first line antibiotic in the treatment of COPD exacerbations; 

· Removal of co-amoxiclav as a first line antibiotic in the treatment of non-severe community acquired pneumonia; 

· Removal of cephalosporins as first line treatment of severe community acquired pneumonia; 

· No ciprofloxacin or co-amoxiclav or cephalosporins for uncomplicated lower urinary tract infections; 

· Each diagnosis was given a recommended duration of antibiotic therapy; 

· Recommended antibiotics for C diff treatment. 

Not all accepted see detailed consideration indicating confusions/non-inclusions. I have included 2008 guidance although I believe this was issued in summer 2008 (?August). I have also included the 2005 Argyll and Clyde guidance as I have not seen evidence that the GGC guidance was distributed to VOLH and the Argyll and Clyde guidance may still have been in use despite the hospitals transfer to GGC.  I am not sure the substitution of amoxicillin for coamoxiclav could be expected to reduce C. difficile.

· Use narrow spectrum agents whenever possible; 

The 2007 and 2008 formularies do not include this advice (GGC18270001, GGC18280001), nor do the therapeutic guidelines for 2007/8 (GGC21760036). Nor do the Argyll and Clyde guidelines (GGC21790155). The 2008 GGC guidance does include this advice (GGC21750027). The single sheet 2007 and 2008 guideline summaries both do contain this guidance (GGC22180001, GGC06390009).

· Observe indicated duration of therapy and stop if alternative non infectious diagnosis is made; 

	Aug 2007 Formulary (GGC18270001)
	No

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360
	No

	Aug 2008 Formulary (GGC18280001)
	No

	2008 Single sheet (GGC06390009)
	Yes

	2008 Therapeutic Handbook (GGC21750027)
	No

	2005 Argyll & Clyde guideline (GGC21790144-56
	No


· Removal of co-amoxiclav as a first line antibiotic in the treatment of COPD exacerbations; 

	Aug 2007 Formulary (GGC18270001)
	Not specified

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360
	Yes

	Aug 2008 Formulary (GGC18280001)
	Not specified

	2008 Single sheet (GGC06390009)
	Yes

	2008 Therapeutic guidelines (GGC21750027)
	Yes

	2005 Argyll & Clyde guideline (GGC21790144-56
	No


· Removal of co-amoxiclav as a first line antibiotic in the treatment of non-severe community acquired pneumonia; 

	Aug 2007 Formulary (GGC18270001)
	Not specified

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360
	Yes

	Aug 2008 Formulary (GGC18280001)
	Not specified

	2008 Single sheet (GGC06390009)
	Yes

	2008 Therapeutic guidelines (GGC21750027)
	Yes

	2005 Argyll & Clyde guideline (GGC21790144-56
	Yes


· Removal of cephalosporins as first line treatment of severe community acquired pneumonia; 

	Aug 2007 Formulary (GGC18270001)
	Not specified

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360
	No Ceftriaxone and clarithromycin included

	Aug 2008 Formulary (GGC18280001)
	Not specified

	2008 Single sheet (GGC06390009)
	Yes NB Co-amoxiclav substituted

	2008 Therapeutic guidelines (GGC21750027)
	Yes MB Co-amoxiclav substituted

	2005 Argyll & Clyde guideline (GGC21790144-56
	Yes


· No ciprofloxacin or co-amoxiclav or cephalosporins for uncomplicated lower urinary tract infections; 

	Aug 2007 Formulary (GGC18270001)
	Cefalexin and ciprofloxacin mentioned for UTI

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360)
	No: Coamoxiclav included

	Aug 2008 Formulary (GGC18280001)
	Cefalexin and ciprofloxacin mentioned for UTI

	2008 Single sheet (GGC06390009)
	Yes

	2008 Therapeutic guidelines (GGC21750027)
	Yes

	2005 Argyll & Clyde guideline (GGC21790144-56
	Yes


· Each diagnosis was given a recommended duration of antibiotic therapy;

	Aug 2007 Formulary (GGC18270001)
	No

	2007 Single sheet (GGC22180001)
	Yes

	2007 Therapeutic guidelines (GGC217600360
	Yes

	Aug 2008 Formulary (GGC18280001)
	No

	2008 Single sheet (GGC06390009)
	Yes

	2008 Therapeutic guidelines (GGC21750027)
	Yes

	2005 Argyll & Clyde guideline (GGC21790144-56
	No in hospital guideline


· Recommended antibiotics for C diff treatment. 

	Aug 2007 Formulary (GGC18270001)
	No: in C. difficile policy

	2007 Single sheet (GGC22180001)
	Yes (metronidazole only)

	2007 Therapeutic guidelines (GGC217600360
	No

	Aug 2008 Formulary (GGC18280001)
	No: in C. difficile policy

	2008 Single sheet (GGC06390009)
	Yes (vancomycin or metronidazole according to severity)

	2008 Therapeutic guidelines (GGC21750027)
	Yes (vancomycin or metronidazole according to severity)

	2005 Argyll & Clyde guideline (GGC21790144-56
	No


44. Does he or she accept that cephalosporins were in the Greater Glasgow Health Board antibiotic guidelines in use prior to the summer of 2008 as an alternative for treatment of severe CAP (as per the British Thoracic Society), as an option for the treatment of pyelonephritis (as well as ciprofloxacin), intra-abdominal sepsis, bacterial peritonitis, meningitis and severe sepsis? Does he or she accept that none of these was at all controversial prior to the summer of 2008? 

I accept that the described advice was at least part of the summer 2008 advice but have not considered wording line by line. I refer to my checked and modified Table 6 in my overview report for what I accept. I am not clear if the Argyll and Clyde or GGCHB guidelines were current in VOLH at the time or if the GGCHB had applied its policies and guidelines recently how this had been communicated to consultant and junior staff at VOLH. 

I consider use of third generation cephalosporins was controversial prior to the summer of 2008.

45. In preparing to give evidence to the Inquiry was she or he alerted to the evidence in Appendix 2 of Dr. Patricia Clarke (on Day 50/19th October 2011, Transcript pp88-90)? If so, when was she or he alerted to this? 

I was not alerted to this until I received this question. I had already, from my experience of the notes and knowledge of laboratory practices, derived the opinion that this was how it worked. However, I am unclear if in practice, as distinct from what is written in the Laboratory Standard Operating Procedure on C.difficile toxin testing, consultant microbiologists were told immediately of results, or made the laboratory report to wards such that they could give appropriate therapeutic advice and consider appropriate infection control action.

46. Does he or she accept that antibiotic prescribing interest groups were present in most Scottish NHS boards prior to 2008, but in general all worked independently and without specific funding? 

I have no knowledge of this as I practise in England.

47. Does he or she accept that in July 2007 the Board appointed a Professional Antimicrobial Team consisting of a Consultant in infectious diseases, a pharmacist and a microbiologist? Does he or she accept that the Board was the first Scottish NHS board to do so? 

I am aware of the appointment of an antimicrobial team but not aware of their activities and have not therefore considered their existence, nor am I aware of the situation elsewhere in Scotland.

48. The Scottish Antimicrobial Prescribing Group (SAPG) is a national clinical multi-disciplinary forum formed in March 2008 at the request of the Scottish Government Health Department (SGHD)? It is a sub-group of the Scottish Medicines Consortium? The latter is equivalent to NICE in England? SAPG has some SGHD representation, and there are strong connections linking SAPG and SGHD? National guidelines have been produced via SAPG as a response to the Vale of Leven experience? 

I have not been asked in my terms of reference to consider or respond to activities arising from the VOLH period of increased prevalence nor are the statements here posed as questions.

49. The principles of that national guidance (the “Infection Management Guidance”) were drafted by the Board’s Dr. Andrew Seaton, Consultant Physician in Infectious Diseases and General Medicine? These principles were then refined and sent out to antimicrobial teams around Scotland in the latter part of 2008? The principles of the national guidance are seen in the second iteration of the pan-Glasgow guidelines which preceded the national guidance, and in subsequent iterations of the pan-Glasgow guidelines? 

I have not been asked in my terms of reference to consider or respond to activities arising from the VOLH period of increased prevalence nor are the statements here posed as questions.
50. The rationale for empirical prescribing in 2007-8 (and to this day) was that the sooner you give an effective antibiotic the better for the patient, at least in general terms? If you decided not to give antibiotics until you knew what the infection was, the risk was the patient would get worse while you waited for the result of testing? There was the same consequence from giving the wrong antibiotic prior to having a lab test result, so the motivation was to treat broadly and quickly in order to reduce poor outcomes? 

In my opinion, I have addressed this line of thought in a previous answer. No new question is posed here.

51. There is a material risk that some antibiotics not currently associated with clostridium difficile will become so associated in future, especially if their use is not tightly controlled? 

Prophecy is not part of my terms of reference! However, it is not widely appreciated as you will note from my reports that carbapenems which have not until recently in their 25 year history been widely used in the UK and are now the antibiotics of last resort for Gram-negative infection, are associated with a higher than normal risk of C.difficile infection. Although  because of local restriction we do not see commonly cases of C.difficile attributable to these agents, they have been in my experience in the past. I draw the conclusion that their use should be tightly controlled and this is perhaps an exemplar of the philosophy of uncertainty underlying the question.

52. The possibility of CDI being contracted in hospital is one which can never be entirely avoided? 

This is probably true given that antibiotics are widely used in hospital. However transmission in hospital can generally be avoided and I have evidence of non-transmission in my hospitals (based on comprehensive ribotyping data) from April 2011 to current in a recent analysis I have performed.

53. Some of her or his evidence concerning avoiding or minimising the risk of CDI illness occurring in hospital, concerning how to detect cases or outbreaks of CDI in hospital, and concerning how to manage CDI in hospital is prospective, rather than retrospective? That is to say, some of the recommendations she or he has made are for today and the future, rather than ones which necessarily ought to have been implemented in 2007-8? 

I have tried always to place myself in the position when giving my evidence that I had adopted in October 2007 and which I consider should have been in place in VOLH if they had realised thy had a problem in the relevant period. I would be happy to discuss these item by item. Perhaps one outstanding issue is whether vancomycin should have been more liberally and systematically applied in 2008 but I consider some of the consultant microbiologists did exhibit some understanding of this in their advice in the cases I have reviewed.

I have tried to avoid making recommendations and have used later literature only to assess in retrospect whether the issues arising in individual cases or the outbreak can be explained.

APPENDIX 1 
From the evidence (on Day 8/16th May 2011, Transcript p33-34) of Professor Ian Poxton (presently Professor of Microbial Infection and Immunity at the University of Edinburgh): 

“11 There has been a lot of talk about people on proton 

12 pump inhibitors and H2 receptor antagonists. These are 

13 people who are on treatment for acid in the stomach, 

14 people who are being treated for -- trying to block acid 

15 effects in the stomach, for people with ulcers, and so 

16 on. It was thought that, if you were on these sort of 

17 antacid-type medications, that you were more 

18 susceptible. I think the jury is still out, but it is 

19 becoming less and less important. Very, very many 

20 elderly people in hospitals are on these anyhow, so it 

21 is very difficult to distinguish between whether it is 

22 cause or effect. I think it is well-known that people 

23 on these medications are susceptible to all sorts of 

24 gut-related infections, but food-poisoning-type 

25 infections, but the spores are pretty resistant to acid, 

33 

1 so I don't think it makes much difference whether you 

2 are on these medications or not for 

3 Clostridium difficile.” 14 

APPENDIX 2 
From the evidence (on Day 50/19th October 2011, Transcript pp 88-90) of Dr. Patricia Clarke: 

“6 A. No, I think that is -- the only other point that will 

7 probably be picked up at some other point was I was 

8 aware, just reading through the expert witness report on 

9 Mrs Dalton, there is a comment about the turnaround 

10 times for the microbiology specimens, which I think is 

11 a slight misunderstanding about how they were handled. 

12 Positive results were, to my knowledge, always 

13 phoned within the four-hour time window to the ward. 

14 Negative results, because they were tied to other tests, 

15 could take two to three days before a written report was 

16 issued. So it could appear that there was a long 

17 turnaround time, but, in reality, that was, in my 

18 experience, not so. 

19 Q. There, of course, you are dealing with C. diff samples; 

20 is that correct? But if we were to see that a C. diff 

21 sample was received by the lab on a particular day, 

22 let's say 28 December, and the first entry we see in the 

23 nursing notes, "Telephone call from lab", is on 

24 30 December, then that would be too long? 

25 A. That would certainly be too long, but actually certainly 

88 

1 the case that I have looked at in detail was the patient 

2 I was dealing with. 

3 Q. That is Mrs Dalton? 

4 A. Yes. In fact, because of the way the laboratory worked, 

5 they were -- the patient details -- the specimen 

6 details, it was often the next day that they were 15 

7 entered into the computer system. So that, for 

8 instance, in her case, I'm aware that there is an entry 

9 in the nursing notes saying the specimen was taken and 

10 a few hours later there is an entry saying "C. diff 

11 positive" and there is a prescription written, but the 

12 report from that is only dated as received the following 

13 day. 

14 So it looks confusing and it looks like there is an 

15 unwarranted delay in the results being received, which 

16 I don't think, certainly in the cases I was aware of, 

17 was the problem. 

18 Q. Indeed, in that particular case, it is clear from the 

19 nursing notes that there was a telephone message to 

20 indicate there was a positive result. Is there anything 

21 else you would like to say, Dr Clarke? 

22 A. Again, just slightly on that issue, there was a comment 

23 that the person doing the report was surprised that the 

24 ward were informed of C. diff rather than the infection 

25 control nurse, but in fact, out of hours, that was the 
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1 routine. 

2 Q. I see. 

3 A. So the infection control nurse would pick it up the next 

4 day, but there was an implication that there was not 

5 good team working, which I think was not necessarily the 

6 case.”

Response to NOTE (2)

for

GREATER GLASGOW &

CLYDE HEALTH BOARD

in

THE VALE OF LEVEN

PUBLIC INQUIRY

re.

THE EVIDENCE OF Dr Warren

2011

Ref.: RW

NHS Scotland

Central Legal Office

1.  Does he or she accept that from October 2007 Greater Glasgow Health Board’s recommended prescribing for pyelonephritis was Ciprofloxacin or ceftriaxone or co-amoxiclav +/- Gentamicin if required, not Amoxil and Gentamycin (sic), and that these antibiotics were in amended guidance following guidance review from July

2008 onwards?

I do not recognise from any documentation I have seen, the date of October 2007.

	Aug 2007 Formulary (GGC18270001)
	Not specified

	2007 Single sheet (GGC22180001)
	Ciprofloxacin or ceftriaxone or coamoxiclav +/- gentamicin

	2007 Therapeutic guidelines (GGC217600360
	Ciprofloxacin or ceftriaxone and gentamicin

	Aug 2008 Formulary (GGC18280001)
	Not specified

	2008 Single sheet (GGC06390009)
	Ciprofloxacin or amoxicillin and gentamicin

	2008 Therapeutic guidelines (GGC21750027)
	Ciprofloxacin or amoxicillin and gentamicin

	2005 Argyll & Clyde guideline (GGC21790144-56
	Ciprofloxacin or cefotaxime


2. Does he accept that from October 2007 the Board recommended prescribing for CDI as follows:-

a. Metronidazole first line

b. Vancomycin reserved for 2nd relapse

I do not recognise from any documentation I have seen the date of October 2007.

I accept that this was the guidance from August 2007 until August 2008.
3. Does he accept that the Board’s recommended prescribing for CDI was revised and stratified according to severity from July 2008 onwards?

The revised guidelines were in the therapeutic guidance from August 2008 but I have not seen a later revision of the C. difficile infection control policy that was previously the main repository of therapeutic advice about C. difficile infection.

4. Does he accept that the state of prescribing guidance referred to in the two preceding questions conformed to the practice of other Scottish Health Boards at the time?

I have no knowledge of Scottish practice elsewhere.

NOTE (4) for GREATER GLASGOW HEALTH BOARD

in

THE VALE OF LEVEN PUBLIC INQUIRY

re.

THE EVIDENCE OF Dr. Roderic Warren
2011

Ref.: RW

NHS Scotland

Central Legal Office

In terms of the GUIDANCE ON WITNESSES AND TAKING OF EVIDENCE, Greater Glasgow Health Board wishes the following lines of questioning to be put by Counsel to the Inquiry to the witness Dr. Roderic Warren:-
All the following questions concern Dr. Warren’s overview report.

1. In his overview report he says, “In 4/11 fatalities a consultant microbiologist was asked for advice. This compares with 4/8 survivors who received consultant microbiologist advice. I could not claim this shows a significant difference, as numbers are so small. Larger numbers are required to explore a difference.”

His overview report is very helpful, but the small number of cases he looked at, and the paucity of information he had available, means that there was a definite limit to the statistical analysis that he could do?

I accept this and there may not be sufficient cases to verify a difference. My terms of reference ask me to comment on the contribution of microbiologists to care. Here I merely observe the numbers.

And many of his findings are indicative or suggestive only, rather than ones on which we should simply adopt?

Findings are not adoptable but merely descriptive.

2. His reference to English guidance (“English guidance produced (after the time of the VOLH outbreak), to which I was party (Working Group of HPA Steering Group on Healthcare associated Infections 2008”) is a reference to guidance published in January 2009 by the Department of Health and the Health Protection Agency and entitled “Clostridium difficile infection: how to deal with the problem – a board to ward approach”?

The guidance “contained a comprehensive review of the most up-to-date literature and expert opinion. It identified best practice and made key recommendations for the NHS to ensure the control of CDI”?

The report was guidance issued in response to “requests to the Department of Health and the Health Protection Agency (HPA) for advice on the most effective methods of prevention and control of this infection and the management of outbreaks”?

The 2009 guidance was needed to update the existing national guidance (Clostridium difficile Infection: Prevention and Management), which had been issued, by the Department of Health and the then Public Health Laboratory Service.

In the 2009 guidance there were many innovations on the 1994 version?  The Department of Health did not expect these innovations all to be implemented immediately?

It would be a bold English professional who did not take note of and rapidly enact DH recommendations endorsed by the English CMO and CNO. I am uncertain if this would be the position in other administrations. To prefer earlier 15-year-old guidance when more up-to-date guidance is available would seem surprising.

For example the 2009 guidance stipulates that

“3.2 Patients should be monitored daily for frequency and severity of diarrhoea using the Bristol Stool Chart” but the 2004 guidance makes no such stipulation?

For example the 2009 guidance made recommendations (at part 3) for the management and treatment of clostridium difficile illness “CDI”, but the 2004 guidance made no such recommendations?

I presume for 2004 read 1994. These guidelines were published well after the relevant period at VOLH so do not see the relevance of the questions beyond the fact that they illustrate that practices had changed in the 15 year interval.

Unlike the 1994 guidance, the 2009 recommendations for the management and treatment of CDI stipulated that “3.4 CDI should be managed as a diagnosis in its own right, with each patient reviewed daily regarding fluid resuscitation, electrolyte replacement and nutrition review. Monitor for signs of increasing severity of disease, with early referral to ITU as patients may deteriorate very rapidly”?
Unlike the 1994 guidance, the 2009 recommendations for the management and treatment of CDI stipulated that the severity of the CDI should be assessed daily in the categories mild/moderate/severe/life-threatening

Unlike the 1994 guidance, the 2009 guidance made recommendations for the completion of death certificates where clostridium difficile was involved?

Unlike the 1994 guidance, the 2009 guidance made recommendations for the training of new and existing staff to include prevention and control of CDI?

These are statements not questions.

3. Does he consider the proposition at 5.12 of the 1994 guidance still valid: “The incidence of C. difficile infection differs markedly from on hospital to another. Some institutions have a background level of more than two cases per weeks; others do not and so the response threshold will be different. Thus changes from a background level of infection to an outbreak must be judged in each hospital, and the point at which an outbreak control group should be convened agreed. For these reasons, the Working Group has concluded that the most appropriate “defined period” in the definition given above will be best determined locally, in the light of knowledge of the background rate”?

I think this proposition has been overtaken by better means of defining an outbreak such as the demonstration of different ribotypes in typed strains suggesting that an outbreak is not present and the obverse that similar ribotypes may demonstrate that an outbreak is responsible for some of the cases. The amount of cross-infection varies, but is largely preventable, so a high baseline of cross-infection, which may be the local norm and result in a high local incidence may not be acceptable. The 2004 guidelines unintentionally (in my judgement) permit a high baseline of cross-infection. This was not appreciated in 1994 and impinges on the definition of acceptable and thus on any time period for acceptance. I do not consider a high incidence of cross-infection at any stage would be regarded as acceptable. I would suggest that on an institution-wide basis the monthly number of cases is adequate and the standard should be set as low as feasible and perhaps on a combination of a statistical approach aiming at the lowest 5% and verification of absence of cross-infection in this lowest centile could be derived from sample ribotyping.  Alternatively on a health economy basis a similar statistical approach could be taken to the variation between the incidences of cases/ 1000 beds. These all affect definitions of increased prevalence but definition of an outbreak will be influenced by an increase, linked locations, and typing.   

4.  Does he agree with the proposal at 3.6 of the 1994 guidance “3.6 A policy will inevitably impose restrictions and can be implemented effectively only after careful consultation with all the different professional groups involved, including physicians, surgeons, microbiologists and pharmacists”

Formal consultation is always a difficult process because of the number of people potentially involved, the consequent delays and ability to derail the process of issuing guidance by disagreeing with any restriction. Informal consultation and consensus building and formal endorsement through expert or representative antibiotic and drug and therapeutics committees are the usual process. 

5. In cases of CDI the antibiotics have usually been given within 30 days preceding.  This is the basis of attributing community-onset cases of C.difficile internationally to being hospital-acquired if they occur within 28 days of a hospital admission.

Given the above, in some cases the antibiotic prescription needed to cause CDI within 28 days of the patient being admitted to the Vale of Leven may have been prescribed elsewhere – even if CDI predisposing antibiotics were also prescribed in hospital?  

They may have been prescribed before admission to the Vale of Leven by a G.P?  We don’t have the G.P. records to enable us to tell?  Possibly even the ingestion of spores and vegetative bacteria may have occurred prior to the hospital admission?

The high frequency of antibiotic prescription in hospitals relative to the general community has an impact on these calculations. Prescription of antibiotics to some 30% of patients in hospital is described in the literature and hospital acquired infection rates overall of some 10% are described in surveys. The incidence of infections requiring antibiotics in the community is lower but is much more poorly described. Infection in the young and elderly is commoner and there will be corresponding differences in antibiotic use. Cross-infection is higher in institutions. The likelihood of an antibiotic encounter will be higher in hospital per day.
 It is generally accepted that cases occurring within up to 48-72 hours are community-associated if there has been no hospital admission within the previous 28 days and provocative antibiotic prescribed (if any) will then have been prescribed in general practice. After a 3 day period after admission the susceptibility is likely to relate to antibiotics prescribed on admission or progressively later, corresponding with the relatively short period of susceptibility after antibiotic prescription. I confirm that we do not have GP records of antibiotic prescription but these normally only impinge on cases diagnosed within 3 days of admission without a previous hospital admission within 28 days. It cannot certainly be said that if antibiotics were prescribed in a previous hospital admission up to 28-30 days previously antibiotics prescribed in general practise between then and a hospital admission would not be relevant but the chances of this are low and overall this seems rarely, if at all, to be a potential issue of relevance to cases in VOLH that I have reviewed.  

6. Where a number of antibiotics have been administered at or about the same time, it may be impossible to deduce which was the one, which caused the patient to contract the CDI?

The likelihood that an antibiotic has precipitated C. difficile in an individual case will depend on the interval between onset of C. difficile and the antibiotic prescription with the most recent antibiotic being the most likely precipitating agent, and if more than 1 antibiotic has been used, the known relative frequency of C. difficile complicating prescription of each antibiotic. I accept there is little published work on sequential use of antibiotics and that if antibiotics are used together the deduction of which antibiotic caused C. difficile then becomes a relative one based on the known relative frequency of C. difficile complicating prescription of each antibiotic.

7. The suspect antibiotics in the cases he examined were co-amoxiclav, fluoroquinolones (including ciprofloxacin and levofloxacin), third generation cephalosporins, and the macrolide clarithromycin?

In my overview, I state the relative frequency of antibiotic use that seems provocative on a case-by-case basis but these groups of antibiotics were the most frequent occurring but not the exclusive antibiotics concerned. 

8. His conclusions would need to be substantially re worked if the orthodoxy that there is an association between fluoroquinolones and c.diff were overturned?

No, because this is based on observation in the cases of the antibiotics prescribed in VOLH and in my own hospital. 

.

Is he aware of any recent research on that topic? 

I have quoted extensively on quinolone use and C. difficile provocation in my reports.

In particular, has he read Novell, M and Morreale, C “The Relationship Between Inpatient Fluoroquinolone Use and Clostridium difficile–Associated Diarrhea” The Annals of Pharmacotherapy May 2010 vol. 44 no. 5 826-831?  If so, what weight, if any, should be attached to the findings in that paper, according to him, and why is that?

See answer to Question 15 from the MDDUS on pages 64 and 65 of this document.
9. Contracting CDI by endogenous infection is unlikely (that is to say, a patient is unlikely to contract CDI if there is no ingestion of c.diff bacteria or spores subsequent to antibiotics being administered)?

Nonetheless it would not be safe to discount that simultaneously symptomatic cases are endogenous rather than exogenous infection, at least without detailed investigation?

It all depends what you mean by cases. Colonisation with C. difficile does occur but is said not to be associated with toxin which is associated with infection i.e. disease. There is evidence that patients who are colonised are less likely to develop C. difficile infection in the same environment than patients who are not so colonised. It is believed this may relate to local antibody in the gut to toxin and also to whether the strain is a toxigenic organism. Cases, I take to mean patients with an illness compatible with C. difficile and associated with either C. difficile toxin in the gut or macroscopic or microscopic evidence of C. difficile associated disease. 
The concept of endogenous C. difficile must imply a conversion of colonisation into disease (infection). As it is not normal practise to screen for C. difficile colonisation, and the prevalence of colonisation in the very large study recently published by Loo and co-workers (N Eng J Med 20110) was 4% an enormous study would be necessary to detect this transition from colonisation to infection and to my knowledge this has never been carried out so the description of such an event is hypothetical. The issue of exogenous infection relates clearly to outbreaks and may represent a common source of infection (such as a heavily contaminated environment that acts as a common source) or cross infection via fomites (inanimate objects) or patient hands, or a mixture of both. 
Classically common source outbreaks are simultaneous infections of a number of patients because the environmental source is only present for a short period (e.g. Salmonella in a meal) but sources may be present for a prolonged period (e.g. salmonella in laying chicken flocks and eggs) and in such cases a slower rise in prevalence is common. Speed of decline is commonly dependent on the comp0leteness of removal or sources. The outbreak may have to be considered in population terms without consideration of individual events and may only be detectable by a dietary or environmental exposure study.  I therefore do not consider that endogenous cases are a likely explanation of the period of increased prevalence at VOLH which must reflect sources and spread.
10. Are his statements at 6.1 “However few antibiotics persist in the gut for periods exceeding a day or two and the normal flora will normally re-establish itself within 7-10 days” and “Susceptibility to exogenous administration of C.difficile extends only for 2 to 3 days after antibiotic exposure” contradictory?  In other words, is he saying that even before the normal flora re-establish themselves there is no susceptibility to exogenous infection?

The evidence for a 2-3 day period is quoted in my reports from experimental animal challenge studies of C. difficile, which did not include normal flora studies. The data for normal flora re-establishment relates to numerous papers in human subjects by C-E Nord and colleagues and my own experience of Enterobacteriaceae studies in neutropaenic patients in Cambridge in the 70s and 80s. It would not be ethical to conduct studies of C. difficile administration to man to answer the question as to whether there is an interval between C. difficile susceptibility returning to normal and return of all aspects of the normal flora. Human microbial flora is not necessarily the same as animal microbial flora but I am not expert in this area.
The precise nature of the normal flora change that confers C. difficile susceptibility is not known except that it appears to involve multiple species since resistance has not been conferred by single species reconsititution. Like all biological experiments there are likely to be quantitative effects including the dose of C. difficile administered and the precise interval for specific antibiotics. At present the precision of the difference between 2 to 3 and 7 to 10 days cannot be improved and the answer is doubtless somewhere between the two generalisations based on limited observations.

11. Does his statement at 6.1 “Usually the antibiotics have been given within 30 days preceding and this is the basis of attributing community-onset cases of C.difficile internationally to being hospital-acquired if they occur within 28 days of a hospital admission.” proceed on the premise that, except where there is ingestion of C.diff spores or vegetative bacteria in the 2 to 3 days after the predisposing antibiotic prescription, these are cases of endogenous infection?

No. 

12. He states “However, presumably patients may acquire C.difficile at the same time in a heavily contaminated environment and may then be incubating the infection together.”  Therefore patients who become simultaneously symptomatic may not necessarily have ingested c.diff spores or vegetative bacteria directly from one to another?  

Yes. Given the poor survival of vegetative organisms on culture plates outside an anaerobic environment it is likely that the ingestion is of spores if it is a matter of contamination of the inanimate environment

Their ingestion of spores or bacteria may have come via fomites, or another person?  That, in fact, does not require a heavily contaminated environment, although it is reasonable to suppose that the greater the number of spores and bacteria, the greater the risk of infection occurring?

Yes to both of these question/statements

13. He says “With an outbreak with an extended time course such as is common with C.difficile, the definition in the guidance (GGC00780148) of a gastrointestinal incident as "Three or more cases, with two or more episodes of unexplained vomiting and/or diarrhoea within a 24 hour period in healthcare premises" is clearly inadequate to define an outbreak of C.difficile which commonly occurs over a more extended period.”

But the requirement in the guidance (GGC00780148) to report “two or more linked cases of unexplained illness (or isolates), which indicates the possibility that they may be due to a known or unknown infectious agent” in conjunction with proper use of the Board’s SPC charts would be adequate for that purpose?

Strictly speaking there are no isolates in C. difficile unless the faeces are cultured which is not usual acute practice but I would agree that toxin detection is an acceptable proxy for C. difficile disease although revised guidance must consider whether there is a requirement that the C. difficile toxin test has been confirmed by either a further different EIA test, toxin detection by cytotoxicity, culture, toxigenic culture or PCR. It must also consider whether a patient can be a case who has C. difficile verified by culture or PCR for a structural gene such as GDH but no evidence of production in the gut of toxin. 
There is therefore a laboratory standard of case definition, which may imply delay or different standards. Linkage is hypothetical and its definition may be changed by subsequent ribotyping. The definition of an incident is unaffected by requirements to report if universal reporting is in place to public health authorities and arguably internally within the Board. I do not think that SPC charts can be made to deal with situations where spread is occurring with ward transfers of patients in incubation periods as appears to have been the case in VOLH. This is an important point as it emphasises the value of someone taking a history of patient transfers and antibiotic administration in each case and considering hypotheses about points of acquisition and considering the overall picture not just charts.

14. Were steps taken in his own hospital to restrict antibiotic usage in response to a high prevalence of C.difficile in 2004-7?  Did that include restricting carbapenem and quinolone but not cephalosporin use?  Was there a low prevalence of C.difficile in his own hospital after that?

The events in my own hospital are outside the terms of the inquiry and my terms of reference. 

15. Introducing effective antibiotic guidelines on treatment of infections is quite a complex matter, requiring the consensus and co-operation of clinicians, rather than being forced on them?

Given that you are usually changing an existing consensus it is normal to have to force a change to a new consensus based on data, evidence, presentation, personal persuasion, indirect influences by changes on reporting policy for antibiotic susceptibilities. This is usually a moderately lengthy process on a hospital wide basis involving monitoring of compliance and cooperation and additional sustained persuasion for those not complying with the new policy. Attaining consensus and cooperation is not a soft or easy process and becomes more difficult the larger the health service body where you are trying to attain this! See also my answer to Question 4 to the Health Board on page 2 of this document.
That is the entire more so if the guidance is to be over two hospitals or, in this case, Board-wide?  For this reason effective antibiotic guidelines cannot be introduced peremptorily, and in many cases they cannot be amended peremptorily.  Especially in 2007-8 one had to allow a reasonable time for that?  And in fact he commended the speed with which the guidelines (GGC06380001) were issued on 6th August 2008 only about 3 months after the outbreak was detected?
3 months would normally be sufficient on such a wide scale with an existing policy in place but a run in discussion and literature/susceptibility review period of a further few months might also be necessary if the guidelines differ widely or are not comprehensive. 

16. From his reading of the papers he suggests that “by August 2008 not August 2007 a specialist antimicrobial utilisation committed to advise the formulary committee had been set up in GGC”.

Does he dispute that in actual fact prior to mid 2007 there was no unified antibiotic strategy for NHS GGC. Sectors of the board (North, South and Clyde) had their own arrangements; a Board-wide antimicrobial management team and a antimicrobials utilisation committee were set up in July 2007; draft antibiotic guidelines (including specific measures to minimise the risk of CDI) were discussed at the AUC meetings; Board-wide guidelines were accepted on the 20th November 2007 and were approved by the Area Drugs and Therapeutics Committee on 10th December 2007; and those guidelines were introduced in the Board’s hospitals as soon as possible?

I have not seen evidence (AUC & Area DTC minutes and draft guidelines) on these statements, which doubtless the inquiry will wish to test. I am not clear if he is saying that the Board accepts that the Argyll and Clyde Board guidance for 2005 in use in VOLH was an acceptable part of Board responsibility given that there were different guidelines elsewhere. The inquiry will also wish to consider if the 2008 guidelines could have been introduced in VOLH earlier - in the interval between 10th December 2007 and August 2008, which largely comprises the relevant period at VOLH. Did production of formularies and booklets obviate early introduction of simple guidance sheets, on-line electronic guides, or ward drug trolley photocopies of typed guidance?

17. He has said “Difficult areas include non-compliance with [antibiotic] guidelines by senior medical staff and failure to record accurately consultation with microbiologists.”  That is a common experience in many hospitals, certainly in 2007-8 and even today?

That is also reflected in his statement “Because of the unreliability of the recording of these conversations in clinical notes, it is good practise to record these telephone reports in the laboratory and because senior ward staff do not have access to these laboratory records many clinical microbiologists use the laboratory report sent to the ward to confirm the clinical information they have received and the advice they have given.”

This is my view, subject to practicality in the latter situation.

18. He says that “it is common (around 70-80%) for C.difficile patients to have received more than 1 antibiotic within the previous 30 days and it may be intensity of antibiotic use, rather than specific antibiotics, which trigger C.difficile frequently, that needs to be controlled”.  That is no criticism of the Board’s guidelines in 2007-8?  But it may mean that intensity of antibiotic use, rather than failure of the doctors to follow the guidelines, may have been the real cause of some or all of the patients in the Inquiry contracting CDI?

It is probably a matter of intensity of use of certain specific antibiotics, which are in the moderate- to high- risk categories and their use in infection generally (i.e. other than C. difficile infection. A failure to accurately assess whether infection has a high likelihood of being present as distinct from possibly being present e.g. correct diagnosis, and action on the diagnosis, of asymptomatic bacteriuria of the elderly, can be as important as choice between antibiotics. The general theses that antibiotic intensity is as important as the specific antibiotics used, is one that I would accept given that this will influence absolute prevalence and consequent potential sources of cross-infection. 

19. According to his analysis, in the 19 cases he looked at the duration of provocative antibiotic prescribing in the cases was seldom a significant issue?

This is a subjective impression since I have not produced evidence on duration of provocative antibiotics that might be unnecessary. I could not relate duration of treatment clearly to risk of contracting C. difficile in most cases. Multivariate analysis of all cases may be necessary to substantiate this impression and a statistician could provide this.

20. According to his analysis, in the 19 cases he looked at the continuing of other antibiotics not therapeutic for C.difficile did not overall affect outcome of infection?

I consider that is the case. Multivariate analysis of all cases might confirm the applicability of this to the whole outbreak.

21. Can he expand on his statement “much of infection control occurs outside medical and nursing records”?

Policy change and audit of compliance with guidelines/policy are not reflected in medical and nursing records. Individual discussions about cases are commonly not recorded in clinical or nursing notes by infection control staff in my experience and may/may not be recorded in their personal professional notes. Analysis of acquisition and spread are not normally written in the patients nursing or medical notes. T cards are commonly used to record a patient’s presence on a particular ward, the infection diagnosed and date of first infection control contact. Infection control nursing records of telephone conversations may be kept by nursing staff and medical staff in consecutive, un-indexed handwritten telephone logs available only to individuals not teams. These logs frequently become incomplete or unintelligible if hand-written when the pressure of frequent telephone calls, meetings and other duties is high. Computerised logs are easier to read and share but not necessarily more complete. These are illustrations and not comprehensive expansions on my statement.

22. Keeping patients on a mixed-diagnosis admission ward before transfer has the potential to spread infection to many other more specialised wards?  This was not generally recognised in hospitals in 2007-8?  That danger may explain, in whole or in part, the spread of the outbreak in this Inquiry?

I think this danger was not well recognised then or even now but is important. Speciality-based, antibiotic prescribing data commonly does not recognise the separate problem of admission vs. specialised care wards.

23. He points out that “Inter-ward transfers which are common in acute and rehabilitation units caring for the elderly, may obscure where an outbreak is occurring as may discharge of patients so that cases appear in the community”.  That was common experience in hospitals generally in 2007-8.  The risk this posed to cross-infection with CDI was not generally recognised in hospitals in 2007-8?  That danger may explain, in whole or in part, the spread of the outbreak in this Inquiry?

My remarks about outbreaks obscured by ward transfers applies to all organisms not just C. difficile and tracking such movement of patients is a usual part of outbreak control and has been since before I entered microbiology in 1973. I think this general principle had not been applied to C. difficile recently. Specific early outbreaks when the infection was first historically recognised was followed by a period when outbreaks were not considered as such until the advent of ribotype 027 associated outbreaks. I do not consider in this sentence I was specifically referring to a danger of spread, merely to a failure to recognise the epicentre of an outbreak. The danger of spread to new wards and environments is a separate issue discussed elsewhere in my reports. 

24. Isolating patients from one ward to a variety of wards with available single rooms risks multi-ward spread.  This was not generally recognised in hospitals in 2007-8?  That danger may explain, in whole or in part, the spread of the outbreak in this Inquiry?

I do not think this was generally recognised at this time, probably because most infections require quite a large infective dose i.e. are not that infectious. There are however, illustrations of this principle with Shigella, Salmonella and TB outbreaks, which I can instantly recall and similar problems are well recognised with norovirus infections on a descriptive basis. Movement into an environment, or their presence on the ward for a continuous variable of time, of other affected patients is difficult to factor into a multivariate analysis of risk in other individuals. A specific statistical; approach would be needed for this but is important.  It is often difficult to construct from records the number of patients on a ward at any one time or over a period with C. difficile but this may be possible with the records in VOLH.

25. The risk of one patient with CDI infecting another is greatest in the period after his or her treatment for CDI begins, so long as that is soon after the patient becomes symptomatic?  The duration of diarrhoea before faeces were submitted for initial C.difficile testing in general appeared to be short in the cases he reviewed?

No. I state in my report that the logic is that the relative chances of transmission before and after diagnosis in a C. difficile infection will depend on the duration of diarrhoea before and after diagnosis. 

26. Where there was a common background rate of unexplained diarrhoea from norovirus infection on wards at the same time as CDI, that would have the potential to make it difficult to suspect a false negative on clinical grounds?  It was not common practice in 2007-8 to perform a repeat C.difficile test if an initial test was negative

Norovirus infection in the absence of vomiting and cases in staff can be difficult to distinguish from C. difficile except that norovirus is seldom associated with a high white cell count, sudden faecal incontinence with foul smelling diarrhoea, or symptoms and signs of abdominal pain or tenderness. Norovirus infection is not associated with pseudomembranes visible on sigmoidoscopy or colonoscopy. Any of these features might raise suspicion of a false negative result. Norovirus is associated in some cases with vomiting which is unusual with C. difficile,

When consideration is taken of all samples submitted for C. difficile tests in hospital, few have second samples taken in 2007-8 or now, in my experience. We now routinely include on our computer-generated reports a request for a second sample if a diagnosis of C. difficile is being considered and the report is a negative one for C. difficile. 

27. If there were false negatives, some of these may have come from segmentation of faeces with localised toxin not present in the whole samples?  There were other reasons why ELISA testing of the type done in the Vale of Leven in 2007-8 might produce false negatives, even if properly transported and stored?

The reasons for false negative results in tests include passage of a negative faeces early in the illness because disease is further up the colon. Hence the need for a second sample. Further delayed transport of >48 hours in a warm environment is referenced in a later response. (Question 1 of the Supplementary Questions (2) on behalf of Patients and Families on page 87 of this document). However false negative tests are as common/rare as I have indicated in the text for no known reason not including these reasons, concerned with segmentation and storage. The NHS Purchasing Agency tests commissioned and subsequently published from Leeds (Eastman et al 2010) were carried out on positive faeces held under ideal conditions and tested simultaneously against a number of tests. 

28. There is scientific debate about whether metronidazole or vancomycin are less effective if other antibiotics are not stopped?  A respectable body of scientific opinion holds that continuing other antibiotics does not reduce the efficacy of metronidazole or vancomycin to treat CDI?

No the conventional view is that other antibiotics should be stopped as they reduce the effectiveness of metronidazole and vancomycin in CDI. The reason is unknown but may relate to continued selective pressure for C. difficile and against reestablishment of a more diverse flora. 

29. He says that “A problem of shortage of single rooms was topical in microbiological circles at the time of VOLH because of reports on outbreaks of C.difficile in England at Stoke Mandeville and Maidstone Hospitals”.  That recognised that shortage of single rooms was a big factor in those outbreaks, and likely to be so in any future outbreaks where there was a shortage of single rooms?  It recognised also that, in most cases, a shortage of single rooms could not be rectified in a few months?

The requirement for single rooms for nursing patients with this infection was well recognised at the time. In my evidence I have suggested that by cohorting in a single dedicated ward all C. difficile cases in VOLH, a number of single rooms would have been consequently vacated for use with patients with diarrhoea where C. difficile was suspected/test results were not yet available. Of course such advice presupposes that some track was kept of how many cases of C. difficile were occurring/ acceptable in the hospital at any one time.

30. Does he consider that a shortage of single rooms was a factor in the present outbreak and, if so, how big a factor?

I do not know how many single rooms were available in affected wards and how many of these were utilised by patients without C. difficile or other communicable disease requiring isolation. On the evidence from the cases I have reviewed a) that patients continued with diarrhoea for prolonged periods requiring isolation, b) that newly diagnosed patients were transferred to single rooms on other wards or not initially isolated, and c) that patients with diarrhoea were not isolated in advance of positive test results, I consider there is evidence that shortage of single rooms was a fact and would have been a factor contributing to spread. The outbreak in VOLH certainly involved many factors and quantitative assessment of all the factors is not something I have been asked to do.

31. One can’t cohort patients with loose stools before they have been diagnosed – otherwise there may be cross-infection among them, if their loose stools have disparate causes?  For them it is single rooms, which failing barrier nursing?

Correct but given the propensity of spores to persist I doubt the effectiveness of on-ward barrier nursing if the diarrhoea turns out to be due to C. difficile.

32. Where there are insufficient single isolation rooms for patients diagnosed with an infectious illness, it may be better to recognise that fact and proceed direct to cohort nursing?  But the decision to do that must be made by the infection control team, not the ward staff?  On the hypothesis that the IC nurses were generally advised of each case of loose stools, and each positive result, as it occurred, if there ought to have been a direction in the relevant period to go for cohort nursing then he’d have expected that to come from the ICT?

Operationally, in my experience, neither ward nor ICT staff have the authority to proceed with setting aside a ward or at least a multi-bed area with its own toilets and washing facilities for an outbreak of C. difficile or other significant infection. This almost always requires action by hospital or unit management acting on advice, and in my experience this means medical not nursing advice, and nursing and to a lesser extent medical action, and full participation by nursing and medical management at the levels of medical director or equivalent in the trust advised not by an infection control manager but by an infection control doctor or in England director of Infection prevention and Control. This situation may arise also in part if a decision is taken to close a ward to new admissions because of infection - a situation I would regard as not uncommon and for which the NHS in my region now keeps statistics. I am not sure if such information is kept by health Boards in Scotland. Management involvement must include accessibility for advice to be given simply by doctors specialising in infection to the person with the authority to take such decisions, often but not always in an outbreak control meeting and the ability to redirect patient flows that would normally be housed on such a ward or in wards from which outbreak cases have been removed for concentration in a cohort ward. All hospitals need to be reminded that they require a practical major outbreak plan that is capable of implementation in that location – this is a normal requirement in all hospitals although I have not seen such a plan in the case of VOLH.

33. He has said, “Hospitals without isolation wards usually lack a cadre of nurses trained to isolate patients safely and it is not just a matter of availability of single rooms.  Cleaning of commodes and bedpans and disinfection, and hand hygiene with soap and water are examples of policies, which are open to generic failures. In situations where there is no previously designated isolation ward with a number of single rooms that can be used flexibly and a cadre of staff highly experienced in isolation nursing, the risks of further spread on transfer to other wards should not be underestimated.”  These are observations made with the benefit of his exceptional experience in hospital microbiology (for example as regional director of the PHLS in the West Midlands until 2003, his research interests in bacterial pathogens of national and emerging importance, and his current work providing epidemiological information and analysis on infection to Shrewsbury and Telford Hospital NHS Trust) and in hindsight?  They were not orthodoxy among hospital microbiologists and managers in 2007-8?

Absence of isolation wards is not uncommon although I have experience of working in hospitals, which have had such wards. I claim neither exceptional experience nor is my role in the PHLS relevant to this. Absence of facilities in the ward where a case of infection is diagnosed and absence of appropriately trained staff, are risk factors in consideration of transfers between wards and this is orthodox and basic in all infection control and has been during all my professional life. The risks of transfer to single rooms on other wards are in general - orthodoxly, if you will - assumed to be low but this may not be the case and transfers should not be undertaken without thought about this risk 

34. His report at 14.4: Table 8 tells us in which wards (if any) the 19 patients he considered tested positive within 28 days after the first positive sample.  But his Table 8 statistics do not tell us if this actually led to cross-infection?

I have referred in my evidence to the limitations of any evidence I can find of cross-infection because of the limited number of cases ribotyped as 027.Contrary to the last sentence in the question, I do give in the last column of this table indicative data of where further cases occurred within 28 days of transfer of the specified patient to another ward or on the ward of diagnosis so Table 8 does give an indication of whether cross infection may have occurred on the wards indicated connected with the specified patient. I have listed specific patients where such acquisition from the patient may have occurred  (also visible in Table 7) or indeed patients from whom the patient may have acquired his infection, in the individual patient on whom I have reported. 
35. Do we see that the “ratio actual to expected mortality” in Table 9 diminishes as the age of the cohort increases?  Is that because the expected mortality rate as the age of the cohort increases?

Yes

36. He says “At the time of this outbreak I would not expect microbiology and infection control staff to routinely assess severity although now it is suggested that such patients should receive oral vancomycin in preference to metronidazole this is much more likely to happen.”  It is much more likely to happen because vancomycin is considerably more expensive than metronidazole, and so its use has to be carefully justified?

In general costs of hospital drugs are commercial in confidence and vary by hospital so it is difficult to give explicit information. However, I am aware in my hospital that the cost of the intravenous formulation of vancomycin has fallen very substantially in recent years (prior to 2007) and cost is consequently not a factor in choice vs. metronidazole in my hospital. Of course costs of treatment are more material if there are many cases but this should not be the case. I am informed that some but not all formulations of intravenous vancomycin are licensed for oral use. Oral vancomycin capsules remain expensive in my understanding. My sentences are meant to express that because severe CDI responds better to vancomycin there is a reason for microbiology and infection staff to ensure that severity has been properly assessed so the correct drug is chosen.  

37. Some of his recommendations are for the future, and not intended as a criticism of the state of things at the Vale of Leven in 2007-8 – for example his statement that “the specialist medical role in infection management needs to be strengthened in my opinion”?

I have made no recommendations deliberately as that is not something I have been asked to do. Where I have made a statement of opinion the context is normally clear. I was asked to comment on the role of microbiologists in the VOLH inquiry. My comment that the medical role in infection management, by which I mean all matters concerned with surveillance, prevention, diagnosis and treatment of infection, needs to be strengthened is not specific to VOLH in 2007-8 although the inquiry may draw conclusions, based on my and other evidence, that the provision of specialist infection services did require to be strengthened. I try by this comment to indicate that there is a low priority given in much of the UK at hospital level to the specialist services necessary for both community and hospital-acquired infections, which remain a major problem. Recent surveillance data in England suggests that perhaps 5% of hospital patients (formerly approx10%) have hospital-acquired infection in prevalence studies conducted at one time. To this must be added community-acquired infections that are hospitalised and serious community-acquired infections that are not hospitalised but require specialist care. I know of no survey data on this important extension that pertains to the subject. If we assume that perhaps in excess of 10% of hospitalised patients require specialist input for treatment of infection, it seems not unreasonable to ask if the medical manpower in infection in all hospitals balances this number of patients and the requirements for their safe management and whether the current British model reflects international practices and norms.

APPENDIX 1 
From the evidence (on Day 8/16th May 2011, Transcript p33-34) of Professor Ian Poxton (presently Professor of Microbial Infection and Immunity at the University of Edinburgh): 

“11 There has been a lot of talk about people on proton 

12 pump inhibitors and H2 receptor antagonists. These are 

13 people who are on treatment for acid in the stomach, 

14 people who are being treated for -- trying to block acid 

15 effects in the stomach, for people with ulcers, and so 

16 on. It was thought that, if you were on these sort of 

17 antacid-type medications, that you were more 

18 susceptible. I think the jury is still out, but it is 

19 becoming less and less important. Very, very many 

20 elderly people in hospitals are on these anyhow, so it 

21 is very difficult to distinguish between whether it is 

22 cause or effect. I think it is well-known that people 

23 on these medications are susceptible to all sorts of 

24 gut-related infections, but food-poisoning-type 

25 infections, but the spores are pretty resistant to acid, 

33 

1 so I don't think it makes much difference whether you 

2 are on these medications or not for 

3 Clostridium difficile.” 14 

APPENDIX 2 
From the evidence (on Day 50/19th October 2011, Transcript pp 88-90) of Dr. Patricia Clarke: 

“6 A. No, I think that is -- the only other point that will 

7 probably be picked up at some other point was I was 

8 aware, just reading through the expert witness report on 

9 Mrs Dalton, there is a comment about the turnaround 

10 times for the microbiology specimens, which I think is 

11 a slight misunderstanding about how they were handled. 

12 Positive results were, to my knowledge, always 

13 phoned within the four-hour time window to the ward. 

14 Negative results, because they were tied to other tests, 

15 could take two to three days before a written report was 

16 issued. So it could appear that there was a long 

17 turnaround time, but, in reality, that was, in my 

18 experience, not so. 

19 Q. There, of course, you are dealing with C. diff samples; 

20 is that correct? But if we were to see that a C. diff 

21 sample was received by the lab on a particular day, 

22 let's say 28 December, and the first entry we see in the 

23 nursing notes, "Telephone call from lab", is on 

24 30 December, then that would be too long? 

25 A. That would certainly be too long, but actually certainly 
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1 the case that I have looked at in detail was the patient 

2 I was dealing with. 

3 Q. That is Mrs Dalton? 

4 A. Yes. In fact, because of the way the laboratory worked, 

5 they were -- the patient details -- the specimen 

6 details, it was often the next day that they were 15 

7 entered into the computer system. So that, for 

8 instance, in her case, I'm aware that there is an entry 

9 in the nursing notes saying the specimen was taken and 

10 a few hours later there is an entry saying "C. diff 

11 positive" and there is a prescription written, but the 

12 report from that is only dated as received the following 

13 day. 

14 So it looks confusing and it looks like there is an 

15 unwarranted delay in the results being received, which 

16 I don't think, certainly in the cases I was aware of, 

17 was the problem. 

18 Q. Indeed, in that particular case, it is clear from the 

19 nursing notes that there was a telephone message to 

20 indicate there was a positive result. Is there anything 

21 else you would like to say, Dr Clarke? 

22 A. Again, just slightly on that issue, there was a comment 

23 that the person doing the report was surprised that the 

24 ward were informed of C. diff rather than the infection 

25 control nurse, but in fact, out of hours, that was the 
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1 routine. 

2 Q. I see. 

3 A. So the infection control nurse would pick it up the next 

4 day, but there was an implication that there was not 

5 good team working, which I think was not necessarily the 

6 case

Medical & Dental Defence Union of Scotland

Proposed examination of Dr Roderic Warren, expert witness

w/c 28 November 2011

General

1. Do you agree that the local guidelines on ciprofloxacin in 2007/2008 did not contain advice that use of this antibiotic should be restricted?

The 2007-8 guidelines just listed a short list of conditions and suggested antibiotics they do not contain advice on generic restrictions. Ciprofloxacin is recommended for pyelonephritis.

2. If it is suggested that C.difficile positive results were communicated by telephone on the same day to the ICN, whom failing to the ward directly, and the call noted on the request form, would this allay your concern about apparent delays at the laboratory?

The laboratory SOP for 2007 states that the laboratory technical (biomedical scientist) staff will telephone the ward, the infection control nurse and public health. The case notes I have examined suggest that the biomedical scientific staff usually telephoned the ward as soon as the test was performed. There were occasions when the ICN phoned the ward but it is not clear to me if this was occasionally taking the laboratory responsibility or an additional call. Evidence suggests that the day of receipt on the laboratory record arising from the computer record may sometimes have been later than the telephone report (and thus the actual time of receipt), due to registration errors on the computer. I have not systematically reviewed days of receipt and telephoning to ensure that specimens dispatched from Friday night to Monday morning were examined on Saturdays and Sundays. There seem to have been delays between the specimens being taken and arriving in the laboratory on some occasions but no significant delay in performing the laboratory test. 

3. It is suggested that the final printed reports would be available 2-3 days later as the laboratory awaited completion of the other pathogens tested for it in the stool samples.  At that time the IT system did not permit a separate report for C.difficile alone.  Does this information assist your understanding of the communication of results?

It is common and important for printed interim reports of organisms or tests to be required clinically before all work on a specimen is completed.  Failure to provide for this damages secure communication and is unsatisfactory both because oral messages are more likely to go astray and not result in prompt treatment, and because transcription errors are a potential problem although the latter was not noted in cases I reviewed. There are workaround mechanisms such as separate dual registration that could have been used to generate a typed interim report but this does not seem to have been the practice in VOLH.  

4. It is appropriate to assess the practice of the clinicians against the guidance contained in the Therapeutic handbook if, as you observe yourself, it was not available until August 2008?

I am not sure what the question is here. Clearly clinicians should follow current guidelines unless there is good reason not to. It is impossible with the poor document control (except the GGC formularies) and undated guidance at VOLH to be clear what guidance was current when. I share the view implicit in the statement that the content suggests that there was a VOLH therapeutic advice booklet and a 1-page short guidance sheet that generally moved in parallel and together with the formularies, which are date August 2007 and August 2008. These paired therapeutic advice and 1 page-summary documents are respectively labeled 2007 and 2008 but I guess this does not refer to guidance current for the whole of the indicated year. Although one cannot be certain, these documents may well have been issued in August. If this is the case the advice to clinicians for the relevant period December 2007 to May 2008 will have been in the 2007 guidance. If the August hypothesis is incorrect then guidance current may indeed have related to calendar year. I am not sure in my reports I have been entirely consistent in which of these two options I have appraised against but I hope I have made clear which document I am appraising against in each individual case. 

With annual guidance, it is the case that medical staff organizing the guidance, in this case the consultant microbiologists will be aware of more up to date practice in the interval between two sets of annual guidance. When considering the use made of microbiologists in VOLH with gravely ill patients, it would therefore be relevant to consider the advice they might or did give and observe that one would expect this to be as likely as not to be in accord with 2008 guidance in the first 6 months of 2008 when modification to the 2007 guidelines would be under consideration.

I have been supplied with documents to use as standards which were in use in Glasgow at the time but it appears that guidance from the Argyll and Clyde formulary of 2006 was still in use in VOLH late in 2007 and into 2008 and I was only supplied with this after my reports were complete. This guidance is not referred to in my individual reports or overview apart from my amended Table 6. It is not clear to me what measures were taken to unify guidance between VOLH and RAH (within Glasgow) but it is not reasonable to expect microbiologists to advise to 2 separate antibiotic policies.

5. Would you agree that it is frequently the case that patients advise nursing staff of the presence of diarrhoea after the event, in circumstances, which prevent a sample being obtained from the first episode?

Yes but frail elderly patients usually require assistance with toileting and are usually attended by nursing staff or health care assistants who can then send the first sample, on their own initiative.

6. In your conclusion you assert that optimal diagnostic tests for C.difficile toxins were not deployed and that no evidence was seen of due diligence in choice. If it is suggested that the test used at that time (Quik Check A/B toxin) was cited in the NHS CEP document of 2009 as one of the five superior assays for C.difficile testing and was quoted along with one other to be the most specific (98.6%) would you modify that conclusion?

Specificity is not the issue with these tests. The issue is sensitivity. However, specificity and sensitivity mutually inter-relate as high specificity tests may have low sensitivity and high sensitivity tests may have low specificity. If this is the case relying on a single test may respectively generate a high number of false negatives or a high number of false positives. Depending on prevalence each test will have a positive and negative predictive value (respectively PPV and NPV) that will depend on the prevalence of true positives and negatives. In a scenario where the consequences of failure to diagnose are severe and the consequences of false diagnosis is the prescription of metronidazole, which is not normally regarded as a risk factor for C.difficile; the objective should be to utilize the most sensitive test, not a test that is relatively low in sensitivity in assessments. The NHS CEP document and its related scientific publication by Eastwood et al (J Clin Microbiol 2009; 47:3211-7) were published after the relevant period at VOLH but show in retrospect that the most sensitive test was NOT being used. Compared with cytotoxin testing the Techlab Tox A/B Quik-chek was less sensitive (90.1% than the following assays:

Premier Toxin A+B (91.7%)

Techlab Toxin A/B 11 (90.7%)

Techlab C-diff.Check-60 (90.1%)

BD GeneOhm C. difficile PCR (not available in 2007/8) 92.2%

Other less sensitive assays included in the study were:

Vidas C. difficile toxin A/B (89.8%)

Remel ProspecT 89.8%

Remel Xpect (77.8%)

Premier Immunocard A+B (77.8%)

GA Clostridium difficile antigen (76.8%)

Ridascreen toxin A/B (66.7%)

The assay chosen was this in the middle of the range of sensitivity of the assays. One hundred and eight samples were tested by the most sensitive and Techlab Tox A/B Quikchek and yielded respectively 99 and 91 positive results to give quantitative expression to the sensitivity percentages.

Specificity of the assay compared with cytotoxin detection must also be considered and sensitivity compared with obtaining positive cultures that are cytotoxin-producers. These are given from the publication in the following table in the rank-order of sensitivity.

	Assay
	Specificity vs cytotoxin
	Sensitivity vs culture

	BD GenOhm PCR
	94.0%
	88.5%

	Premier Toxin A&B
	97.1%
	80.8% (resulting n=101)

	Techlab Toxin A/B 11
	95.7%
	80.0%

	Techlab Chek-60
	92.9%
	87.6%

	Techlab A/B Quikchek
	98.6%
	74.4% (resulting n=93)

	Vidas toxin A/B
	96.7%
	80.0%

	Remel ProspecT
	92.6%
	81.6%

	Remel Xpect
	98.8%
	68.8%

	Premier Immunocard
	92.8%
	68.8%

	GA antigen
	90.9%
	68.8%

	Ridascreen toxin A/B
	95.1%
	60.0%


This when assessed compared with toxigenic culture rather than cytotoxin the Techlab Toxin A/B Quikchek comes 7th out of 11 in sensitivity.  The difference in rank order compared with cytotoxin probably relates to false positives with cytotoxin detection. It should be noted that assessment based on the presence of an organism that can produce toxin in vitro (toxigenic culture) may not pay due regard to colonization without in vivo toxin production. The specificity of the Techlab Tox A/B Quik Chek was the second highest in the toxigenic culture assessment and this may relate to the inverse relationship between sensitivity and specificity. The relative validity of these assays is therefore a difficult matter to evaluate and even more difficult to perform is an assessment large enough to achieve statistical validity. Acknowledging, this the sensitivity of the assay used by both parameters of toxin and culture falls below the most sensitive available assay, which I think would be the assay of choice.

To assess the state of knowledge at the relevant period, I have examined publications for a record of knowledge of tests at that time and have not found reference to the test being used at VOLH whereas there were comparative references at the time to the most sensitive assay in the 2009 CEP document.  This leads me to question the due diligence of the selection although I accept that I may have overlooked a reference published at the time. I have seen no records of how the decision to use the test used at VOLH was reached and it may be that a local assessment was conducted with some comparator and this has not been disclosed. However, I have seen no record of this or of any other assessment that might have been used in Glasgow before such tests were procured. Such records would not be required by existing laboratory accreditation (CPA) requirements and I consider this is an unfortunate omission from CPA standards. 

However in other scenarios in laboratory science at the time, previously and now, where there are serious consequences of tests for infection, tests are assessed centrally prior to procurement usually centrally but potentially peripherally. For example blood tests for HIV, syphilis, hepatitis B, and hepatitis C are assessed by national blood services in comparative and preliminary studies at the manufacturer’s expense prior to competitive procurement by the national blood authorities. 

I have examined the question of whether there might have been false negative tests and in my overview report tried to give quantitative expression to the likelihood of such false negatives by comparison with the most sensitive test reported in the 2009 CEP document and its matching scientific publication. 

7.  Would you also accept that in 2007 it was standard practice to use one    assay?

Yes it was standard practice to use one assay because sensitivity and specificity let alone NPV and PPV on the available assays was not always produced in public-access publications. This can continue to be a problem if manufacturers rely on data on file to secure CE marking. There was also no advice on C.difficile culture at the time except in the context of a limited number of cultures as a preliminary to ribotyping, so in the absence of a cytotoxin assay there was only the possibility of comparison of EIA assays in any assessment and no easy gold standard. Pragmatically the inclusion of culture as well as an EIA provides verification by an independent methodology as well as strains for ribotyping and was available at the time but was not commonly used.

8. Microbiologists at the Vale of Leven could not switch to a test which required an analyzer as such equipment was not available and could not be procured for a Laboratory that was earmarked for closure. Does this assist in explaining the absence of such a procedure?

An ELISA reader (which I presume is the analyzer referred to) is a relatively inexpensive standard piece of kit for any laboratory undertaking any serological work and is an off-the-shelf item. I am not sure if such a reader was available at the time in the local laboratory service in the Alexandra of VOL hospitals. Resilience in such provision (i.e. 2 such readers is normally essential and can be provided if 2 branches of the same laboratory have 2 readers between them. I have seen no supporting evidence on the truth of the above statement nor on whether consideration was given to the option that all faecal work (or at least all C.difficile work) should therefore be transferred to a laboratory with such an ELISA reader. Of course consideration would have to be given that such a transfer should be organized such that C.difficile tests can be completed within the working day seven days a week, as I have advocated in my report.
9. You conclude that there was inadequate consideration of QA and confirmatory testing in 2007.  Do you accept that the laboratory performed to a standard sufficient to satisfy the requirements of CPA and that it participated in NEQAS in which its performance was monitored and judged to be good overall?

I have not seen evidence on CPA accreditation (including of test repertoire for C.difficile tests) or NEQAS performance in C.difficile tests from the VOLH laboratory so cannot comment on this but in the 12/9/2007 (GGC28100001) as distinct from 23/7/2008 (GGC2801000) laboratory SOPs there is much less consideration of QA tests. To quote from the 2007 version “Each new batch of Tox A/B QuikChek Cl.difficile toxin tests is tested on receipt with a positive and negative control. In addition, BMS staff may be asked as part of our IQC to interpret Cl.difficile toxin test”(GGC28100006) and to quote from the 2008 version “Quality control of the Tox A/B QuikChek is performed monthly or on receipt of a new batch of kits with a positive and negative control. In addition, weekly IQC is performed using a C. difficile toxin-positive biological control. Furthermore, BMS staff may be asked to perform and/or interpret C. difficile toxin tests as part of our IQA/EQA.”

 CPA accreditation reviews a sample of procedures not necessarily all procedures. NEQAS samples distributed for C. difficile each year are a small number (say 1 to 4) and reliance on EQA versus IQA (where numbers can be as large as required by the unreliability of the assay e.g. weekly) to assess overall performance is not satisfactory for one specific test.

10.  In your conclusion you observe that you found no evidence of central guidance on procurement. Do you accept that there was no such guidance before 2007?

I have seen no material on the assessment of microbiological tests (central or dispersed collaborative assessment) or procurement of optimal tests after assessment in Scotland, Glasgow or VOLH. I have not seen any material on this before or subsequent to 2007. Such process was not continued in microbiology in England after the dissolution of the PHLS in 2003. I consider it is an important area of future innovation, clinical governance and safety in the operation of laboratories for the NHS be it in Scotland, Wales or England. It is possible it would generate savings but in the first place I consider this is a matter of achieving optimal quality of service and a reduced need for assessment in individual laboratories, which is often inadequate in size and essentially repetitive. There seems to be no reason why procurement should not be limited for each tests analyzed to 2 of the best-performing available tests as independently assessed.

11. Do you accept that at the time of this outbreak it was not possible to perform routine typing as the ALR in Cardiff was overwhelmed with work and would only type isolates if they fulfilled the strict criteria laid down on their request form?

I have not been asked to consider this or how the Cardiff laboratory prioritized its work but it was certainly the case that strain typing in England only became available in 2008 when a network of a small number of laboratories was set up to support the laboratory in Cardiff in providing typing. Currently it is not practice to send all positive faces for routine culture and typing in England. 

12.  Do you accept that in 2007 the IT system in use was not able to produce interim reports from the laboratory?

Counsel for MDDUS informed me of this at the time of my oral evidence.  Presumably the laboratory staff can confirm what the position was at the time.

13.  It is suggested that at the relevant time all positive C.difficile results were sent to the consultant authorisation queue as soon as the test was completed, do you agree?

I have seen no documentation on the issue of how microbiology laboratory reporting was conducted at VOLH. However there is evidence that telephoned reports preceded written reports by one and sometimes more days. I cannot say whether the delay resulted from the consultant not accessing an authorization queue, which might results from their presence in another laboratory without distant access or for other reasons, or because other work on the sample required a longer time period to complete (as would be the case if salmonella or Campylobacter were being sought as would be usual) and consequently a report could not be generated because there was no interim report facility for the C.difficile test result as soon as it was available.

14.  Why do you suggest that microbiologists visiting wards can be very time consuming and unproductive?

Medical microbiology technology is evolving and automation and computerization varies widely by laboratory. It used to be the case that seeing culture plates, Gram-stained smears of pus, or laboratory test results, which microbiologists may require to do, could only be done in the laboratory. Medical involvement in such actual laboratory work has diminished substantially over the years but is still occasionally critically important because of awareness of rarities and overall experience. Some laboratory automation now has the capability to offer this at a distance. It is now commonplace for laboratory reports to be viewed for release by medical staff over a computer link at a distance, although the concentration required in this prolonged activity, and confidentiality, means that this is very rarely done in a public place such as a ward. 

In practice the laboratory base is used as a telephone and consultation point with frequent incoming calls from GPs and practice nurse, hospital doctors and nurses, and infection teams, and outgoing calls concerning new clinical findings in blood, pus, CSFs and other specimens. Review of computerized past pathology reports, viewing of radiographs and CT results held electronically, oversight of electronic drug prescribing records for the patient, and sometimes electronic patient notes are all now routinely available on my personal desktop (and have been for some 3 years) and are used to improve the quality of advice, rather than having to seek these in an un-indexed pile of paper, the clinical records, by visiting the ward. Such review and consultation combined with authorization of reports is a busy activity which in my hospital keeps two microbiologists fully employed throughout the day for a population of 500,000 and a third microbiologist is necessary to deal with peaks in telephone calls. These consultations are often short requiring only a 2-3 minute telephone call which compares with some 7-15 minutes to usefully visit and review an individual patient/record at ward level. There is therefore a question of efficiency and derived value when visiting patients. In difficult problems it may be possible to derive a consensus opinion from a group of microbiologists if they are all present in one place, which can be especially valuable.

Visiting patients now has a number of functions whose importance can be pre-assessed:

1. To take a better history from the patient than the clinical team can take. 

In my experience this is now seldom necessary except where an environmental or travel source for an infection is likely

2. To physically examine or assess the patient better than the clinical team can do.

If there is input of adequate seniority from the clinical team I find this unnecessary although sometimes an urgent assessment of an unusual scenario may be most expeditiously made by visiting the patient.

3. To review uncomputerised notes of a number of patients in detail beyond that, which can be relied on in a telephone conversation.

This is seldom urgently necessary to give a clinical opinion.

4. To meet and provide opportunities for advice, verbal or written, to the clinical team.

This remains very important but is dependent on members of the medical team being on the ward, or senior nursing staff, who are clinically knowledgeable about the patient’s diagnosis and condition as well as their nursing care. In my experience this availability has become less common as junior doctors undertake shift rather than specific clinical team work and clinical demands for their presence in outpatients, medical and surgical intakes, theatres and meetings has increased. It can be difficult to ensure it is present at all. 

In deciding whether microbiologist visits to ward are time consuming and unproductive the first consideration is whether laboratory communication duties can be manned in their absence since telephone calls can be kept short and any patients are consulted on quickly. In part, this depends on how busy the laboratory communication usually is. In my experience if communication is good the service is heavily used, sometimes to a point of abuse where even minor decisions concerned with infection or reiterations of guidelines take up telephone time. If communication is poor in quantity, this often reflects that advice is not valued or not readily available. Travel time from lab to ward must be considered as this time is unproductive with off-site and distant wards and this is becoming more of an issue if there is a centralized laboratory, which provides the communication base for consultant microbiologists. The degree of computerized information available (Point 3 above) affects the necessity for the visit. Visits for Points 1 & 2 are luxuries in a good clinical service, which will be able to deal with issues by telephone. However, they are occasionally essential and one of the difficulties is assessing this over the phone with junior medical staff. The problem may be dealt with without a visit by escalating the contact point to senior staff. Visits for Point 4 are important but random ward visits are unlikely to ensure that contact is effective and timed specialty visits on a ward round that ward staff become accustomed to and use as opportunities to deal with a number of cases, are more usually helpful since a mutually convenient time to make contact then gradually evolves. 

Microbiology is unusual amongst medical specialties as being equivalent to being permanently on take without structured timetabled ward rounds, outpatients, or other sessions. Injecting structure into these arrangements where possible, is important, and provides an opportunity to assess productivity and value.

15.  Would you provide your observations on the 2010 study on “The Relationship between Inpatient Fluoroquinolone Use and C.difficile- Associated Diarrhoea” (now lodged with the Inquiry Team)?

I have read Novell, M and Morreale, C “The Relationship Between Inpatient Fluoroquinolone Use and Clostridium difficile–Associated Diarrhea” The Annals of Pharmacotherapy May 2010 vol. 44 no. 5 826-831 a paper that was not available to me at the time of my initial reports. I have the following comments:

a) This is a modestly sized single study (174 cases) from a tertiary institution, Charleston USA, in 2007-8 and must be weighed against the other studies quoted in my reports, which include multiple institution as well as single institution surveys. More work would be needed to establish the null hypothesis of this paper that there is no provocative role for quinolones currently in C.difficile selection.

b) There is no information in the paper on the toxin EIA used (and its reliability) nor on the ribotypes of cases and whether these are, or are likely to be, strains of high level quinolone resistant ribotypes (such as 027). I discuss such ribotypes/strains in my reports. It is conceivable that such strains were not present in this hospital and that is the reason no association was seen. Older strains were more quinolone susceptible as I discuss in my reports and prior to the 1990s C.difficile was seldom associated with quinolone use. It is not clear how much cross infection was occurring in the institution, which is the subject of this study because no ribotype data is provided and the number of cases is small for 1 years work from a 917 bed institution.  By contrast, ribotype 027 was present and the most frequent ribotype in VOLH so an association with quinolone use is to be expected and observationally occurred in the relevant period in VOLH.

c) The paper is methodologically a case control study. It is normal in such studies to have 2 or 3 controls per case to increase the power of a study to detect a difference between cases and controls. I am not an expert in the statistics of design of such studies and the reasons 2 or 3 controls are usually used but note with some concern that in this study there was only 1 control/case The power of the study is quoted as 80% and this is a measure of the likelihood that any result cannot have arisen by chance and that negative results may conceal a real difference between case and control groups. This is a surprisingly high power given the frequency of quinolone use in controls, and I suggest for, all these reasons, that a statistician for the inquiry examines this paper.

d) The question of case mix and comparability with other studies and the British situation, including at VOLH, arises. Median age was 71 years and mean length of stay 14.8 days with 44/174 patients in intensive care. In general, so compared with the UK the age is modest, the length of stay short and the frequency of ITU cases high. Cases from nursing homes and receiving proton pump inhibitors and carbapenems are significantly more frequent than in controls, and overall the use of quinolones was very high comprising use within the preceding 8 weeks in more than 50% of control patients (97/174).

e) Finally, I would point out that in my own review of cases in my trust there is not a particularly high incidence of C. difficile in patients on quinolones when compared with a drug considered as a low-incidence like trimethoprim and lower than cephalosporins. Given the essential role of antibiotics in precipitating this infection consideration must always be given to the other cofactor of cross-infection.

SCOTTISH MINISTERS’ QUESTIONS FOR DR ROD WARREN

1.0 Procedures for testing for C diff at VOLH

1.1 At section 11.2 of his Overview Report (pages 45-46) Dr Warren states that “to my knowledge no standards for the interval between collection of sample and reporting of result for C. difficile had been promulgated in Scotland at that time but I would consider a turnaround time of within the working day from receipt of the sample to be practical and desirable seven days/week for C difficile initial toxin test, when there is a high prevalence of infection…”

1.2 The GGC Lab procedure for C diff toxin test at the time (Sep 2007) (GGC28100001) stated that optimum results for C diff tests are obtained with samples which are less than 24 hours old, and that positive results will be phoned to the ward, infection control department and Public Health (see page 6).

1.3 Question: does it appear to Dr Warren that these testing procedures indicated that there was an awareness, at some level within the laboratory at VOLH, of the need for prompt testing and reporting of specimens sent for testing for C diff?

Point 11.2 only addresses the condition that the sample should be less than 24 hours old on receipt in the laboratory. There is no indication from the GGC lab procedure either that this information should be made explicit in ward guidance or that samples older than 24 hours should not be processed or, alternatively, reported to the ward with a caveat about the validity of the result. The instruction on reporting in the laboratory SOP for the relevant period (GGC28100006) notably omits the consultant microbiologist who might offer guidance on assessment and treatment. The instructions to report to Public health do not detail 7days/week and out-of-hours necessity for reporting or the consequences of such reports. Overall I do not think this document indicates properly the measures that should be in place 7days/week for providing tests and reports. I have not seen other equally important documentation that would indicate to wards the importance of ensuring faecal samples are despatched to the laboratory rapidly (say within 4 hours in daytime 7 days/week) and not left refrigerated or at room temperature with other samples in wards or laboratory awaiting processing until the end of a weekend, nor the arrangements to ensure such ward samples are collected and taken to the laboratory 7 days/week. 

1.4 Dr Warren may be aware that in Scotland, Health Protection Scotland issued a “Protocol for the Scottish Surveillance Programme for Clostridium difficile associated disease”. The version in force at the time of the main period, which the Inquiry is considering, would be the Protocol as at October 2007 (HPS00210001). 

1.5 Page 6 of that document states that the “laboratory methods used should be subject to appropriate internal and external quality assurance”, and that “to avoid reporting of ‘false positives’ … we recommend that laboratories validate each toxin positive laboratory result against clinical case-reviews.”

1.6 Question: In your review, did you ascertain whether there was any evidence of the laboratory at VOLH carrying out such validation? 

1.7 Question: If yes, what was done and did you consider it to be adequate?

I have seen no evidence in the case-notes that any positive result was reported and then reviewed as a false positive result. The mechanism of reporting by omitting telephone reporting to a consultant microbiologist (GGC28100006) would seem to preclude any consideration of validation of a positive result against the case history at the time of reporting by a consultant microbiologist and laboratory biomedical staff would lack the skills to make this assessment. It was not regularly recorded in the notes that a consultant microbiologist telephoned each result and discussed the findings. 

I have not seen evidence from the laboratory of the results of internal and external quality assessment in the relevant period nor whether any such internal assessment was with samples critically selected to be suitable for assessing sensitivity rather than the specificity addressed by validating clinically positive results. The laboratory SOP referred to in 11.2 offers little information on any quality assessment processes in the laboratory in the relevant period beyond initial testing of batches of reagents with an unspecified positive and negative control (GGC28100006) and internal QA of the reading of lines and interpretation of the result. Further reference to the QA undertaken is given in my answer to question 9. 

I consider that validation of positive results by clinical means is impractical if features of toxic megacolon or pseudomembranes in the gut are not present. Assessment by culture or cytotoxin detection to determine the sensitivity and specificity of tests prior to adoption of the test and calculation of negative and positive predictive values would be more appropriate and was available as a technology at the time.

1.8 The 2007 Protocol document referred to above gave advice on the type of testing which laboratories ought to use for testing for C diff. A revised version of the Protocol was issued by HPS in 2009 (unable to locate on Lextranet) and gives further guidance.

1.9 Dr Warren states at page 44 of his Overview report that greater regulation of the choice of tests used in local labs is needed, and that national organisations need to give advice on the choice of tests.

1.10 Question: do you remain of that view, taking account of the content of the above Protocols?

1.11 Question: if so, can you elaborate on what more could be done?

I had not referred in my overview to the 2007 HPS/NHS protocol for the Scottish Surveillance Programme for Clostridium difficile associated disease since archive versions were not available on the internet and I had no copy of the document current in the relevant period. I have now received a copy of the document (HPS00210001) and have reviewed it. As a document about surveillance from a health protection authority, I would not expect it to contain advice about the type of testing which a laboratory should undertake which might be beyond competency in a public health protection body unless it takes separate microbiology advice. Scrutinising the document, I cannot agree that it gives any useful advice about the selection of tests beyond the advice to either use a cytotoxicity of unspecified EIA assay (HPS00210006). It does not advise on choice amongst commercial tests or the validation of tests for local use. 

The 2007 document contains advice on culturing for C. difficile that is detailed but in my view difficult to comply with. It is based on unvalidated guidance on severity from the Communicable Diseases Centre, Atlanta (See discussion of this point and validation of comparative severity assessment in Fujitani et al Infection Control and Hospital Epidemiology 2011; 32; 220-8.). My view that this is unsatisfactory has a number of components. For example, there are no definitions of community-associated CDAD and sometimes-mild cases of this are admitted so it is inappropriate to include this under severe cases. CDAD is rarely admitted to ITUs in my experience even if severe since rehydration is commonly within general ward competencies: none of the cases I reviewed in VOLH were transferred to ITU for rehydration or general care. 
The guidance that culture should be performed only when surgery has been undertaken including for perforation or toxic megacolon misses the point that culture and ribotyping medically managed severe cases may offer early warning of ribotypes causing severe infection (as was reported at the time with 027). No cases of toxic megacolon underwent surgery in the cases I have reviewed at VOLH and the diagnosis of this complication was missed or delayed on more than one occasion in my opinion so laboratory-based medical surveillance of ongoing cases for this complication would be necessary to pick up such cases. This is not advocated in the document. However death within 30 days following CDAD is advocated as a reason to perform culture which would demand such on-going follow-up but demands continuous review including GP contact for all cases of C. difficile within the last month. 
This retrospective culture is difficult to ensure particularly if the patient dies in another ward or environment from that where C. difficile is diagnosed and if there is no up to date access to on-line information on patient deaths in the laboratory (which can indeed be provided in England as I have access to it in my laboratory). There was no evidence in the cases I reviewed that such surveillance was in place or that cultures were made from patients who died within 30 days at the time. The advocacy of culture in persisting CDAD if the patient remains toxin positive and symptomatic after 2 courses of appropriate treatment may give results that are difficult to interpret since recrudescence may be due to reinfection with a different strain and the initial samples should also be cultured to find the original strain, but this advice is not given. Advice to culture when an outbreak is suspected refers to an outbreak as occurring when more cases of C. difficile than would normally be expected occurs in a clinical unit, ward or hospital (HPS00210005). Surprisingly given this, no advice is given in the document on local surveillance by hospital for cases of C. difficile, or on notification of laboratories to commence culture if this surveillance is vested in local public health authorities. 
I have plotted data for VOLH cases from January 2007 to June 2008 but did not include this in my overview report as it was outside the relevant period when I was asked to conduct case review. However this data does clearly show that early in 2007 there was a period of increased prevalence followed by a decline to much lower levels and then a repeat increase in the relevant period. Local monthly hospital surveillance either by HPS or the hospital would therefore have revealed this outbreak at a much earlier stage. In this regard I note that reporting from HPS of C. difficile was and still is at a Health board not hospital level, which might contribute to a failure to detect problem such as at the VOLH at an earlier stage (See 2009 guidance in version 3 of the protocol p 11). 
Advice is also included in the 2007 protocol; to culture when suspected infections with ribotype 027 occur. Although severe disease is said to be commoner with such strains no reliable mechanism existed at the time for suspecting such strains. The 2007 document does not advocate a mechanism for sampling by hospital positive EIA tests by local or central culture. Such systems have been applied in England although I would argue they should be particularly focussed on hospitals, which have a high number of cases per in-patient days. 

Following the specific request in this question I have also reviewed the revision of the earlier document (version 3 dated March 2009 no Lextranet number available). I note that there is neither clear definition of community-associated cases nor any temporal guidance on when cases occurring in the community should be assumed to be hospital-acquired. This is in line with English guidance but different from international recommendations. I note that diarrhoea is properly defined in the revised document. Specific advice is given to use one of the “better performing kits” from the NHS Centre for Evidence-based purchasing evaluation, although this is not defined. Use of a confirmatory test using a different assay is said to increase the accuracy of toxin-positive results but is not formally recommended nor is their guidance on how to validate the confirmatory procedure without accidental exclusion of cases found by using a more sensitive screening assay. PCR testing guidance is not included and the guidance on testing should now be revised to incorporate this. The guidelines for culture remain the same with the additional discriminatory advice that patients recently hospitalised in England or abroad who have CDI should be cultured as suspected ribotype 027!  An additional programme of culturing a defined number of consecutive isolates is also defined.

In consequence of these reviews, I remain of the view that greater regulation of the choice of tests used in local labs is needed, and that national organisations need to give explicit advice on the choice of tests – both generic and commercial. By this I do not mean to limit my comment to tests for C. difficile, as problems may arise with other tests from time to time. In the course of the evidence to this inquiry I have noted substantial concern about delays in diagnosis and treatment with possible associated mortality. The possibility that this is due to false negative tests has been iteratively explored. The literature since the relevant period contains an NHS evaluation, which concludes that no single C. difficile test is adequate for use alone in diagnosis of C. difficile. In the VOLH situation complete reliance was placed as usual on a test for diagnosis. It is evident that C. difficile EIA tests were marketed and procured throughout the NHS without evidence that they were generically adequate or that the NHS had arranged to purchase the most satisfactory test(s) which must be of concern to the Inquiry.

2.0 
Antibiotic usage and C diff

2.1 Dr Teare has drawn attention to a document headed “Empiric Antimicrobial therapy guidance” (INQ01150001), which is said to be valid from Jan 2007 to 31/1/08. It refers to avoiding prescribing fluoroquinolones.

2.2 
Question: have you considered this document?


Yes

2.3 
Question: do you consider it to be relevant to prescribing decisions made at VOLH at the relevant time?


No I considered it to have had limited direct relevance to prescribing choices in individual cases. The specific advice on antimicrobial classes relates not to when to use them but to issues of comparability of similar drugs in terms of spectrum, and to toxicity and monitoring. There are two general statements of more general relevance re the Inquiry to which I may, in retrospect, not have paid sufficient attention viz: 

a) “However, time is of the essence in patients with severe infections and therapy must not be delayed in critical cases. There is ample evidence that patients with acute bacterial meningitis or severe acute community-acquired pneumonia (CAP) will suffer adverse outcomes if the initial antibiotic is inappropriate/delayed.”

b) Treat the patient not the laboratory report (e.g. organisms are often present in the urine of catheterised patients, yet antibiotic therapy is seldom indicated).” 

This is good advice but perhaps was not sufficiently full in some aspects e.g. asymptomatic bacteriuria of the elderly to deal with the prescribing habits evidenced in the relevant period. The first item might, if consideration of the word severe is omitted lead to earlier-than-prudent treatment of respiratory infection. The second item is directly relevant to inappropriate treatment of some urinary organisms in the cases I have reviewed. 

2.4 In 2005 a letter was issued by the Scottish Executive Health Department (GOV00360001) containing the Scottish Medicines Consortium/Healthcare Associated Infection Task Force’s Antimicrobial Prescribing Policy and Practice in Scotland. This document: -

  i)       emphasised the need for prudent antimicrobial prescribing 

            generally, and

(ii) 
recommended auditing of prescribing, particularly that adherence to guidelines should be monitored (p.10).

2.5 Question: Did you see any evidence in the cases which you reviewed of implementation of the advice contained in that document?

There was very limited evidence of the withholding of antimicrobials in situations of uncertainty as regards whether infection was present which might have been prudent in a situation where C. difficile was highly prevalent. I have dealt with my assessment of this on a case-by-case basis in my reports. The 2005 advice did not specifically address issue of “prudence” in relation to the hazards of C. difficile. Prudence is now a somewhat political word and is a relative and poorly-defined assessment

I have not been shown any evidence of audit of compliance with guidelines and would not expect to see this in the individual clinical records I have examined. I would note that I have not seen minutes relating to therapeutics and pharmacy from VOLH or GGCHB. I am not sure if such a therapeutics committee existed at hospital rather than Board level. In general audit is best conducted at unit and within hospital level. 

3.0 Infection Control personnel

3.1 Dr Warren in his Overview report (p.4) states that he is unsure of the situation in Scotland regarding any requirement of Health Boards to have an infection control doctor, and an individual who is nominated as Director of Infection Prevention and Control, who is accountable at board level in infection control matters.

3.2 Scottish Ministers would draw to Dr Warren’s attention that in Scotland a Scottish Government circular, issued in February 2001, advised all Chief Executives that Infection Control Managers should be appointed to the Board (GOV00380007). This was reiterated in March 2005 (GOV00380001) when funding for the post of Infection Control Managers was also offered.

3.3 Question: do you agree that the position of Infection Control Manager in Scotland would broadly correspond with the position of the Director of Infection Prevention and Control in England?

Without seeing job descriptions of management posts and comparing them with a number of DIPC job descriptions I cannot comment on whether the posts correspond. I am not sure that such posts can correspond by their nature. Management posts may be concerned with process, reporting lines, and change management. Additionally, in Scotland, this extended to risk assessment relating to infection and medical devices management, decontamination and cleaning. The DIPC posts in England are normally filled by professionally qualified doctors or nurses who are expected not only to fulfil the management roles above but also exercise leadership in this area by professional expertise and competence and carry their professional involvement into issues of clinical governance, surveillance, operational outbreak detection and control (not just coordination). They had overall responsibility for ensuring professional engagement by all clinically qualified staff in infection prevention and control. The latter roles may be within the competency and job description of managers, although not specified in Scottish Executive Guidance (GOV00380002) but they do not necessarily have a professional requirement to work in these areas in patient’s interests under their professional ethics. 

3.4 The 2005 document referred to above (GOV00380001) addressed organisational issues in the prevention and control of infection and communicable disease in Scotland. Within that document it was stated that “Consultant microbiologists (in the role of Infection Control doctors) in particular should have specific sessions allocated for work on prevention and control of infection and communicable disease in hospital settings. “(GOV0038/5).

3.5 This document envisages that an Infection Control doctor will spend time within the hospital identifying how infection can be prevented and controlled. It is also known that Dr Biggs was allocated the role of Infection Control doctor at VOLH until January 2008, when that role was taken over by Dr Linda Bagrade in February 2008.

3.6 Question: do you agree that it was anticipated in Scotland at that time that Infection Control doctors would play a role in preventing and controlling infection, and that Greater Glasgow & Clyde Health Board recognised this (to some extent) by the appointment of an Infection Control doctor for VOLH?


It is not clear to me from the document referred to whether the infection Control Doctor is accountable to the Infection Control manager and how, in this event it is anticipated the Infection Control Manager will ensure the Infection Control Doctor discharges the intent of the manager and the Board to an adequate extent. I have no knowledge of the specific points as regards the Infection Control Doctor and the situation in VOLH, and have not seen relevant documentary evidence. The professional accountability lines between infection control doctor, medical director, hospital or Board chief executive and Board or Unit/Service Infection Manager will doubtless be examined by the inquiry for clarity, duties of care and reporting lines. I would not claim that such accountability lines are clear in England when the DIPC is not a medically qualified consultant and the microbiologist provides infection control doctor services.

Response to questions on behalf of patients and families

1a) Would it be accurate to say that the doctor’s duty is not slavishly to follow local prescribing guidance and policy but to prescribe appropriately in the circumstances of the particular case?

Whilst it is difficult to disagree with the view that the doctor’s duty is to prescribe appropriately in the circumstances of the particular case, there is a duty of care to consider expert opinion expressed in guidance (or policy) on good practise in an area where the prescriber is not usually an expert. For this reason it is important that antibiotic guidance is comprehensive and deals with common scenarios such as prescription of alternatives where reported allergy is common (e.g. penicillin allergy) and consideration of renal impairment. It is also important to consider the appropriate application of guidance and the need for help where the diagnosis is not certain and the differential diagnosis may include infection at more than one site. It is generally accepted that local prescribing guidance on antibiotics considers all options and opinions and, unlike prescription for other drugs working on human metabolism and genetic make-up, has to consider up-to-date information on local and general antibiotic resistance in organisms, which may rapidly change, and is not commonly known by non-infection specialists..

1b) Would it have represented poor practice during the relevant period (January 2007 to June 2008) not to explain in the patient’s notes the reason(s) for choosing a particular antibiotic or combination of antibiotics where the doctor has decided not to follow local prescribing guidance and policy?
The short answer to this question is no. It is still a commonplace in my and colleagues experience for this not to occur. Of course, there is a degree of conflict between counsels of perfection and the reality of busy general hospitals in a non-academic environment, medically staffed at a lower level.

1c) Was the absence of explanation in the patient’s notes for choosing a particular antibiotic or combination of antibiotics a notable feature of the records reviewed?

It is true that this was a feature of records reviewed but in my view this is not notable either at the time or now, in that lack of such explanation is the norm. Although this is not my particular area of expertise, medical students often receive rather limited education on choice between antibiotics or what is appropriate, such that junior doctors would not have sufficient knowledge to expound in an informed way on such choice.

2a) How in practice should consultation with the consultant microbiologist work when there is a consultant having overall responsibility for the patient and below that consultant a team of doctors of varying levels of seniority and experience/

Different microbiology departments vary somewhat in how they organise this. The majority of communication is by telephone and the burden of consultation can be so intense that one call follows another for say a 2-hour period without break. Groups of consultants (and junior microbiologists if any) may work from their individual rooms or from a reporting room manned to take telephone calls. In practise calls often come from doctors at random to different consultant microbiologists on the same patient at different times and days, even if the same consultant is available. Junior doctors seldom know the consultant they are speaking to unless they have been taught by the microbiologist or have met him at unit meetings. Reporting rooms are now rare since a) they are noisy places b) it is necessary increasingly to deploy all consultant microbiologists available to answer the influx of calls such that there is no reserved time other than to take calls.

In a reporting room it is possible to compile a T-card board by ward and patient recording discussion and changes in chemotherapy and to assemble the current board as a basis for regular ward-rounds attended by a mix of consultants, junior doctors and nurses whether these are stationary “board-rounds” or visits to wards. In individual practise, three mechanisms (with permutations) are commonly available to organise ward visits: an ad hoc response to positive reports received from the lab be they C.difficile, meningitis, septicaemia cases, a visit to a location blind to see what patients are still on the ward and sift them for those where antibiotic advice is needed and offer it, a system of regular planned ward visits, usually at least weekly (which may be joint with a nurse from infection control) based on either infection-control T-card systems or other personal or computerised records. In hospitals where patient movements are frequent and stay, even in infected cases, is short, regular ward rounds become less effective. All ward visits are very dependent on being able to find someone to communicate with who understands the patient’s condition. This is more often than not the nurse in charge of the ward at the time as doctors are away involved in ward-rounds, medical admissions, surgery or out-patients. It is normally wise to write advice in the notes as well as communicating orally. These might be summarised as pro-active means of communication from the microbiologist.

In general as telephone and laboratory workload rises or if there is a functional shortage of consultant microbiologists, which may be contributed to by frequent hospital meetings and other duties, it becomes impossible to spare the time for ad hoc and sometimes planned ward visits without leaving no telephone source of advice for callers or ceasing to review and add value from a medical perspective to laboratory reports. Of course general practise specimens, which commonly amount to 50% of a laboratories specimens, also generate telephone consultations which cannot be dealt with by seeing the patient. In general, the threshold for consultation from general practitioners is appropriate.

I believe that most consultant microbiologists allow open telephone access to all levels of seniority for consultation but some pathology departments organise either consultant to consultant, or registrar and consultant-to-consultant consultation only to ensure they are not used because it is easier to use the telephone than look up guidance or think about what diagnostic tests or antibiotics should be used. There is also an individual variation how consultant physicians and surgeons organise their own referral practice. Often the key issue the consultant microbiologist has to face in a practical sense is establishing whether the junior doctor has correctly assessed the diagnosis and considered tests already reported and I think that organising clear and reliable diagnosis should be the responsibility of the medical and surgical teams so that it can be succinctly and reliably expressed to the microbiologist taking senior advice in the team. However, it is often not the case because of the inexperience of  junior staff making the telephone call.  Of course microbiologists may help on unusual diagnoses but this is relatively infrequently the reason for a telephone call. The best clinical information on, and assessment of, the patient’s state, and the likely diagnosis, comes from consultants, or those not far from qualifying as consultants, in medicine or surgery. Further, if a consultant physician or surgeon seeks and receives advice, they are in a position to understand and explain it to their team repeatedly and thus take more responsibility for their own clinical practise and teaching.

In practise I think, junior doctors should learn by consulting and applying local guidelines, but an increased proportion of calls from senior ward staff would in my opinion improve the overall quality of care. Junior doctors of whatever grade should feel free to consult an expert in infection if the patient’s illness is severe, they intend not to follow the guidelines, the patient has failed first line therapy after a reasonable period, or there is disagreement or serious uncertainty in the responsible team on the antibiotic choice. 

2b) Should doctors below consultant level consult in the first instance with the consultant having overall responsibility for the patient if they have any concerns or doubts or queries regarding a prescribing issue?

My opinion on this has evolved with time. Sometimes the answer to this is based on the practical availability of consultant physicians and surgeons and their reaction to being asked for advice by their junior staff at all times. Junior staff sometimes perceive that lack of availability or the reaction they may receive means that it is easier/safer for them to pursue a consultant microbiologist they do not know and this is an increasing trend, as junior staff become less experienced. Consultant surgeons or physicians may not know the answer to the juniors question but I and colleagues would expect the consultant to know the latest advice on all conditions they are commonly likely to encounter on general admission days or within their speciality (and indeed by implication to have been consulted in the formulation of guidance in these areas). It is better in the assessment of their juniors and in addressing their training if senior staff are the first point of contact. It is the responsibility of medical managers such as medical and clinical directors to ensure appropriate levels of consultant cover in medicine and surgery (and indeed microbiologists) on a 24-hour/day 7-day/week basis.

2c) In what circumstances should doctors below consultant level be encouraged to seek advice from a consultant microbiologist without necessarily speaking first to the consultant with overall responsibility for the patient?

Junior medical staff need to be in a position to accept or transmit for discussion consultant microbiologist opinion if pro-actively given. 

If they are considering whether to seek themselves consultant microbiologist advice they need to consider this if:

· The patient is severely ill with sepsis e.g. has low blood pressure, peritonism etc, 

· They are not going to follow the guidelines

· The patient has failed an adequate period of first-line therapy 

· There are unusual complicating medical factors that make the local guidelines possibly inappropriate e.g. unusual allergies, previous C.difficile within the month

· There is disagreement in the team

· They are going to submit unusual samples

· The guidelines do not cover the clinical situation and/or senior advice within the team is not available.

2d) Is there a discernable resistance on the part of consultants and other senior clinicians to make use of the services of consultant microbiologists?
This varies by speciality and individuals and it must be taken into consideration that senior clinicians may be very busy or not totally “au fait” as to up-to-the minute problems with their patients. It also depends on their experience of the advice offered by the local team of microbiologists and their degree of contact with them. Resistance can occur and if the question is whether this should be addressed, I feel the answer is always yes and this is an important quality assessment measure for both parties.

2e) Is making appropriate use of the services of a consultant microbiologist, whether in the context of prescribing advice or interpretation of laboratory findings or the proper management of infection (including hospital-acquired infection), more likely to be achieved by having an on-site consultant microbiologist?

With personal experience of two off-laboratory-site hospitals with consultant microbiologists based either on site or off site in a centralised laboratory, over the last 18 years, I feel qualified to address this question directly. It is my view and that of my local colleagues that it is not necessarily an issue of whether the consultant is on site but their visibility to doctors in each hospital. There should be an identified lead and deputy microbiologist for any unit/hospital who in normal working hours is the first point of call for advice, is a regular on-site visitor for ward rounds, post-graduate, unit and management meetings such that he is perceived by clinicians as taking an interest in their patients and wards and is familiar enough to be easily approached at senior level. Such on-site visits from a centralised laboratory may demand more consultant time than a resident microbiologist. However, this time requirement is counter-balanced by the loss of the potential professional isolation of a solitary resident microbiologist and his/her loss of effective interplay with his laboratory if this is off-site. Not every hospital can have a viable laboratory. The critical size of a laboratory in terms of diagnostic tests performed needs to be kept in mind to maintain an adequate repertoire kept within quality control, as does the disadvantages of not working in a team of consultant microbiologists who can easily discuss cases, unusual scenarios, and their different advice in the same scenario, thus improving the quality of their opinion and uniformity in local advice.

3. In cases where it is considered that there was inappropriate prescribing of antibiotics does it follow that the patient did not receive the standard of medical care that he or she was entitled to?

I consider that this does not necessarily follow, as it is sometimes a matter of expert opinion in the absence of substantive comparative clinical trials, as to which antibiotics should be used. It is not just a matter of the bug and the antibiotic but also the assessment of the environment in which the antibiotic is being used, the likelihood of infection with resistant organisms (which often changes with time e.g. in the event of an outbreak) and which should be monitored by the microbiologist to the unit, and the likelihood that the diagnosis is correct and complete.

 4. What would be the relevance of knowing whether a particular patient had suffered from CDI in the six months preceding his or her first admission to hospital in the period from 1/1/07 to 30/6/08 (the relevant period)?

The relevance of this information declines over the period of 6 months. In the first 60 days it might well influence the relative advantage of using a particular antibiotic because of the risk of provoking a relapse of C.difficile. Equally knowing this information would influence one’s assessment of whether new findings e.g. recurrent diarrhoea or a high white cell count were more or less likely to be due to C.difficile. In my recent experience of recrudescence 30 or more days after first positive sample collection 13/24 were within 60 days and 4 more than 180 days. It is possible by typing to say if isolates differ and thus represent re-infection rather than likely relapse. It is usually said that 50% of recrudescence is relapse and 50% re-infection. In our experience in the last 2 years 15/18 pairs typed appeared to be relapses rather than re-infections and this is important when assessing likely continuing sources for new cases. Recrudescence rates are stated to be about 20% of cases. In our experience, recrudescence rates after 30 days are some 10% of initial cases. 

5a) Is it possible, at the stage of considering the possibility of antibiotic therapy, to risk assess the likelihood of a patient (particularly an elderly patient) contracting CDI?

The answer to the question is yes, but only very partially. The elderly are predisposed to C.difficile (perhaps because their bacterial flora is more deficient in Bacteroides sp. although there is no realistic method of ensuring this is assessed, nor has anyone tried to). There is no current formulaic approach to quantifying risk, which is why I have provided objective data on the incidence of C.difficile with specific antibiotics in my hospital in my overview report, as this gives some concept of this in periods of high and low prevalence. Such assessment has become part of my practice since October 2007. There is not an absolute high risk of C.difficile so demonising particular antibiotics is probably not an appropriate response except during a period of increased prevalence. However, many microbiologists do not agree with this and have severely restricted the antibiotics whose use they advise. In a practical sense knowledge of the presence of other current or recent (say within 1 month) cases of C.difficile on a ward or unit certainly increases the risk of provoking C.difficile by prescribing antibiotics in this environment and can be taken into account, if known. In the event of a considerable number of current cases, it is considered necessary to be more restrictive in who gets antibiotics and whether the antibiotics used are less likely to cause C.difficile. In the event of a period of increased prevalence of C.difficile risk of new acquisition in our experience on a hospital-wide basis can rise 3 to 5 fold and possibly more on specific units. In part, the assessment of whether and which antibiotics should be prescribed for an infection in this scenario also depends on knowledge of the prognosis with and without antibiotics of the diagnosed infection for which antibiotics are being prescribed and the certainty of an infectious aetiology. The risks of withholding antibiotics must be considered and this is difficult for clinicians and microbiologists who have been used to prescribing them commonly for situations where their advantage is modest. If there is sepsis syndrome or bacterial meningitis no-one would withhold antibiotics but it is a judgement call as to what agents to use and whether the risk of rare resistance justifies the broadest spectrum antibiotics if this increases the risk of C.difficile. In other conditions the advantage of antibiotic prescription may be less striking. Audit of outcome is necessary to ensure deaths and toxicity are not being caused by the antibiotic choices and restrictions and this is time consuming and a very live requirement now in clinical microbiology. It is often not addressed because of other pressures.

5b) Is it possible to risk assess the likely severity of CDI should it occur?

I do not think it is possible to tell which patients will get severe C.difficile if they get it at all. However, it is now known that the risk of severe C.difficile can be assessed at the onset of the infection and within the first 48 hours by a combination of clinical and laboratory findings and this assessment can be continuously updated through the patient’s illness, although there is less evidence on this point. The importance of laboratory parameters was not widely known in 2007 and early 2008.

6a) Do you consider that it ought to have been (sic) obvious during the relevant period to clinicians at VOLH that the local prescribing guidance within greater Glasgow and Clyde, insofar as that guidance applied to VOLH, was intended to reduce the use of antibiotics associated with CDI?

I do not consider that you can assume anything is obvious to clinicians unless you state it in an accessible and circulated document, and not always then! In guidance issued in the first say 3 months of 2007 I would not expect an explicit statement about C.difficile because at that time I do not consider it was commonly a key objective but I would expect this explicit advice by the time of issue of any guidelines certainly in 2008 and probably in late 2007. The key time of change of attitude to C.difficile was 2007.

6b) If that was one of the key objectives of the guidance, do you consider that the guidance itself made that clear to those who were expected to make use of the guidance?

There was a notable change in the 2008 guidance but certainly at individual points of change in the guidance it was not clear that the reason for change related to C.difficile. It is less easy to discern a concern relating to C.difficile in the 2007 guidelines and formulary.

6c) Was it part of the guidance to encourage empirical prescribing, particularly in the case of elderly patients, of broad-spectrum antibiotics?

The term broad-spectrum antibiotics means different things to different microbiologists and clinicians and probably only benzylpenicillin, metronidazole and flucloxacillin can be considered narrow-spectrum. I think the issue is better, and more exactly, described as one of use of agents that have a higher likelihood of provoking C.difficile relative to alternatives (including combinations) that are most likely to cover all probable pathogens in the individual clinical case. In my view, guidance should always cover general aspects of good prescribing. These include reviewing therapy at 48 hours or when laboratory results are available, to see if empirical therapy can be changed to agents less likely to cause C.difficile, or a change that enables oral antibiotics to be used, with a consequent reduction in the risk of line-related sepsis, and balancing sometimes an increased likelihood of causing C.difficile. In my view every set of antibiotic guidelines should therefore have advice on empirical antibiotic use and a separate section on definitive treatment when test results are available so that a change in therapy can be policed by ward pharmacists and audited by microbiologists. In my view the absence of definitive treatment and prophylaxis advice is an omission from the Glasgow formularies and guidance that I have reported on in 2007 and to a lesser extent in 2008 and the emphasis is thus totally on empirical use.

Since the publishing of my individual and overview reports I have been shown further undated advice apparently current in Argyle and Clyde and the VOLH in 2006 at the time for secondary care (GGC21790155-6). This is at variance with other advice on which I have commented. It contains no advice on definitive treatment, only advice on empirical treatment. I have modified Table 6 in my published overview report (attached) to incorporate this advice for common antibiotics and to further illustrate the considerable range of change in prescribing advice potentially received by clinicians in VOLH over the period immediately before, during and after the relevant period of increased C.difficile prevalence, which may have contributed to the wide variety of prescribing of antibiotics noted in my individual reports. The multiplicity of documents and the necessity for proper distribution, document control and explanation of change of advice are self-evident. It is not possible for me to tell how these changes were perceived, or whether they contributed to a feeling that advice might not be soundly based or important.
6d) Is there any trace in the guidance of a rationale along the following lines: the sooner an effective antibiotic is given, generally the better it is for the patient; if the clinician waits until a test result to identify the infection, there is a risk that the patient’s condition will worsen; the same consequence could also arise from prescribing the wrong antibiotic prior to the test results; therefore it is appropriate to treat broadly (i.e. with broad-spectrum antibiotics) and quickly?

I do not think there is any trace of this in the guidance explicitly. My experience suggests that over time there has been a general change of practise (“creep”) from where this rationale remains unequivocally good advice such as septicaemia to situations where such urgency is much less well established. There is a widespread perception that the described strategy will always improve patient outcome and significantly shorten hospital stay, which is seen as increasingly important.  The truth of such perception has seldom been confirmed when tested. For example, advice on speedy administration of antibiotics in pneumonia in A&E current at the period in question (GGC 21790154) has not been confirmed by subsequent studies, to my knowledge.  Also such a rationale of early empirical use has progressively eroded the appropriate use and interpretation of microbiology laboratory tests even if rapid, such that it is no longer a matter of surveillance and comment if laboratory tests are not appropriately used. Such issues of quality and relevance are recognised by the Royal College of Pathologists where a draft document suggests such audit might become part of accreditation reports for laboratories.

6e) Have studies on antibiotic prescribing shown that, generally speaking, the elderly, particularly those in hospital, are prescribed broad-spectrum antibiotics more frequently than other age groups?  

With the caveat about definition of the term broad-spectrum in 6c) broad-spectrum antibiotics are commonly used in hospitals and this is as true in children and the immunocompromised middle-aged as in the elderly. However, more infection occurs in the elderly and thus such prescription is common in the elderly. In general hospitals, rather than tertiary referral hospitals, even patients outside the specialities of geriatrics and rehabilitation are commonly elderly and studies in such patients show these patients are frequently prescribed agents that might be termed broad-spectrum.  A series of articles in the Lancet in 1981 (Moss, McNicol, McSwiggan et al 2:342,407,461) of all antibiotics given in hospital for a month showed the following:

a) 28% of all inpatients received antibiotics, 70% for infection rather than its prevention.

b) Most of the patients were treated without evidence of bacterial infection and in 50% prescribers were unable to specify the pathogens they intended to treat.

c) In lower respiratory infection evidence of bacterial infection was questionable in 11% and, on review, non-existent in 40%. Almost 40% of patients aged over 81 years and admitted were prescribed antibiotics for chest infection.

d) In urinary tract infection 19/59 patients treatment was started before bacteriological test results were available so the diagnosis could not be established, 20 had suggestive symptoms of UTI, 4 were treated solely because bacteria had been isolated from “routine” catheter urines and 7 were treated despite the availability, at the time of prescription, of a laboratory report stating that bacteria had not been isolated from the urine.

Although to my knowledge this audit has not been repeated recently in a district hospital the scenarios described are familiar to all microbiologists and still not uncommon and in my view still in the proportions described. They occur in the cases I have reviewed at VOLH.

A recent systematic Cochrane review published in 2005 (Davey, Brown, Fenelon et al Cochrane Database of Systematic Reviews 2005;4:1469-93) estimates that up to 50% antibiotic usage in hospitals is inappropriate and 66 controlled studies of intervention were reported. Of the 6 interventions that aimed to increase treatment, 5 reported improved drug usage and 1 improved clinical outcome. Of the 60 interventions that aimed to decrease treatment, 47 reported improved drug outcomes of which 81% improved, 16 reported microbiological outcomes of which 75% improved and 9 reported clinical outcomes of which 2 deteriorated and 3 improved. Three of 5 that aimed to reduce C.difficile achieved this reduction. There is therefore scope for net improvement but not without some clinical hazard of having the opposite to the intended effect. 

There are increasing trends now, to narrow the spectrum of agents or to assemble combinations of narrow - spectrum agents tailored to reduce the incidence of C.difficile. However, there is minimal published descriptive data of this, as yet. 

6f) Do the cases reviewed suggest there was at VOLH during the relevant period a practice of empirically prescribing broad-spectrum antibiotics, particularly to elderly patients?

From the case I have reviewed, it is clear that co-amoxiclav, cephalosporins and quinolones were more commonly prescribed in the provocative period for C.difficile than agents such as gentamicin and benzylpenicillin. I would regard gentamicin as a broad-spectrum agent but one unlikely to cause C.difficile. The others are common agents referred to as broad-spectrum. The patients I have reviewed were generally elderly but this is also an ill-defined term! 

6g) If there was such a practice, would it have reflected general practice at the time?

At the time of this outbreak (2007 to June 2008) there was generally a transition to a more restricted use of antibiotics that frequently provoke C.difficile. Clinicians did not usually abruptly adopt such a transition because it requires repeated education and advice on the issue to change practise. It is difficult to say objectively whether, and if so to what degree, the transition was later in VOLH than other hospitals. There was little evidence of awareness of a C.difficile problem that was avoidable in the notes that I have reviewed and I do think this lack of awareness was unusual in 2008. I am not aware if there were educational efforts to improve this awareness by consultant microbiologists in VOLH, as in many other hospitals at the time.

6h) Would research and literature up to that time have supported such a practice?

From 2003-7 there was increasing research and literature of the hazard of broad- spectrum antibiotics, particularly the new hazard of quinolones, but also cephalosporins, provoking C.difficile. However, it was still common practice to prescribe these agents in 2007 to hospital patients including the elderly and little research and literature on alternatives.

6i) Do the cases reviewed disclose whether there was during the relevant period higher than expected use of co-amoxiclav and a lower than expected use of cephalosporins? 

I have no comparative data on prescriptions for all patients to say what would be the expected absolute use of particular antimicrobial agents in population of the same age and co-morbidities. It is not possible from individual cases of C.difficile to say what the denominator number of patients who were receiving co-amoxiclav was, in the short period from December 2007 to may 2008 when the cases I reviewed occurred, although I have asked if such information was available as it should be. However, I have seen aggregated data of a subgroup of antibiotics quinolones, cephalosporins and co-amoxiclav in VOLH for 2007, 2008 and 2009. (GGC29070001-5 & GGC29080001-2). GGC29080002 is interesting because it shows a) the antibiotic use on different wards b) a modest reduction in defined daily dosage use/bed day in 2008 and 2009 on wards 3 & 4 in 2008 compared with quarters 2, 3 and 4 in 2007 and a more marked reduction in wards 5 and 6 c) in 2009 there was apparently a complete elimination in wards 3 of prescription of these agents and on wards 5 and 6 in 2009 compared with 2008 a similar scale of reduction to that that had already occurred in 2007-8. The data does address the progressive implementation of an overall reduction in use of these antibiotics but does not address whether the fall was in co-amoxiclav usage specifically or what antibiotics (and how much) were used in the place of quinolones, cephalosporins and co-amoxiclav. The evidence is therefore incomplete as to whether there was overall a reduction in total antibiotic use suggesting prior overuse, or more likely a switch in which agents were used. 

Surveillance data on antibiotic use is very important for microbiologists and the more detailed and analysable this is the more value can be derived from the information. Some retrospective surveillance data addressing co-amoxiclav use in VOLH is available comparing three Glasgow hospitals, VOLH, Inverclyde and RAH (See   pages 40 and 41 of the Outbreak Control teams report on the internet). This shows that World Health Organisation defined daily doses (i.e. the total usage divided by the usual international daily dosage)/1000 acute hospital beds in VOLH was twice that in the other two hospitals but I have not been formally supplied with this data or asked to comment on it. It would be fair to say that until my quantitative analysis at the conclusion of my individual case reports, I had not particularly noted or expected the high frequency of co-amoxiclav as a potentially provocative antibiotic in the cases I reviewed. 

6j) Based on the cases reviewed, was there an overuse of broad-spectrum antibiotics in particular broad-spectrum antibiotics known to be associated with CDI?

This is a matter of individual case assessment and review and a retrospective clinical assessment of patients on whom I have reports as to whether there was evidence of restraint in use of such antibiotics. In general terms I saw no evidence of such restraint, or the necessity to exercise it until the case of Mary Burns which extended on into 2009. The retrospective assessment of whether antibiotics were necessary depends on the quality of the clinical notes and I do not think these were particularly good in terms of assessment of presence of infection. There certainly were cases where antibiotics that provoke C.difficile commonly were unnecessarily prescribed e.g. for asymptomatic bacteriuria of the elderly or questionable/mild chest infections and this probably constitutes overuse, although I lack recent comparative data from other hospitals to substantiate that this unnecessary prescribing was different from other hospitals certainly in 2007/early 2008.

7a) Is there any good reason why local prescribing guidance should not be contained in a single document? 7b) Are there good reasons why local prescribing guidance should not be put into more than one document.

A single document on guidance and policy will be long but easier for microbiologists to revise and keep consistent. Multiple documents or documents by specialty are often extracted by clinicians who prefer “short” but without document control are easily overlooked and not revised on time, and such unofficial extractions are sometimes inaccurate in content and certainly difficult to know about and keep up to date. It is easy to index long documents electronically so you can point and go to the right place so the disadvantages of length and a comprehensive approach are easily overcome. It is necessary in our experience to have paediatric documents to deal with dosage issues, and separate guidance for primary care where intravenous antibiotic choice is seldom required and constrained by required dosing intervals. Even these exceptions prove problematic in terms of coordinated revision and are major undertakings for a medical microbiologist on an annual revision basis that has been promulgated in England.  In my view, with these exceptions, a single document is preferable to multiple documents with different revision dates and circulations. However, a short summary guidance document on 1 side of A3 maximum or smaller is widely produced (for example GGC21790156) and popular but runs the risk of junior staff never acquiring the information in a longer document. I think such summaries are not unreasonable. The extent of data and evidence in a comprehensive single document to explain antibiotic use, monitoring and resistance varies widely and long documents may not be used, other than for reference. Generally data on usage and outcome is not provided in such antibiotic guidance nor are references to important literature. I enclose an illustrative copy of the comprehensive local antibiotic guidance in my hospital I produced in October 2007 and an urgent update issued in January 2008 in response to a period of increased prevalence of C.difficile ribotype O27.

7c) Is it possible to discern from the cases reviewed which guidance was being used by the clinicians at VOLH?

It is not possible to do this from the cases reviewed. Further it is not possible to distinguish from the local antibiotic advice, other than the GGC formularies, when documents were produced/circulated/withdrawn, their expected revision dates or the group of hospitals or clinicians to whom the guidance was directed. Nor is it clear to me how such processes were managed. In short document control appears to have been poor with these documents and mergers and changes in management structures involving VOLH, if they occurred at this time, could have exacerbated poor communications with clinicians on these important updates, conceivably.

Supplementary questions (2) on behalf of patients and families for Dr. Warren 

1.  Degradation of stool sample
(a) Can degradation occur if a stool sample, after collection, is left for an appreciable time in the ward at a room temperature of above 8 degrees Celsius?

(b) After what period of time would degradation begin to occur if the sample was being kept in a location where the temperature, as in a hospital ward, was well above 8 degrees Celsius?

(c) At what temperature should stool samples be kept in the ward prior to being transported to the laboratory for testing for C difficile toxins A and B?

Although many microbiologists may have looked at this superficially there is remarkably little published data on quantitative measurements of toxin in faeces and its degradation. It is, and was in 2007/8, good practice not to delay samples and hold them at room temperature. Because refrigerators at ward level used for food and drugs should not be used to store potentially infectious samples because of the risk of contamination from the samples, it is usual to arrange to transport these samples regularly to the laboratory and there refrigerate them and this applies over weekends. Domestic refrigerators will normally hold the sample at between 40 and 80C. There is no direct evidence bearing on false negative results for C. difficile toxin arising from storage at room temperatures. Freeman and Wilcox (Freeman J & Wilcox MH The effects of storage conditions on viability of Clostridium difficile vegetative cells and spores and toxin activity in human faeces J Clin Pathol 2003; 56:126-8) showed that at 4C toxin titres were remarkably stable although freezing and thawing significantly damaged the toxin over 5 days. Temperatures above 4C were not investigated. Bowman & Riley (Bowman RA & Riley TV. Isolation of Clostridium difficile from stored specimens and comparative susceptibility of various tissue culture cell lines to cytotoxin FEMS Microbiol Lett 1986; 34:31-5.) found a 1.7 log reduction in average toxin titre after 2 days storage at 25C but unlike Freeman and Wilcox found a similar but smaller reduction after 3 days storage at 5C. The effect of storage at room temperature on toxin is therefore not established but 4C is recommended for storage if there is delay in transit. 

Careful splitting of the sample without repeated freezing was employed in the NHS Purchasing Consortium evaluation of C. difficile methods and the related publication by Eastwood et al 2009 previously referred to in my overview report, so variations in environmental storage do not affect the conclusions of this report. An early study (Burdon DW, George RH, Mogg GA et al. Faecal toxin and severity of antibiotic-associated pseudomembranous colitis. J Clin  Pathol 1981; 34:548-51) showed no correlation between toxin titre, duration of diarrhoea, total white cell count or serum albumin but high titres were associated with the presence of pseudomembranes – possibly a histological marker of severity. Ribotype O27 strains are reported in vitro (i.e. on culture not in the faeces) as producing 16 to 23 times more toxin than normal strains (Warny M, Pepin J, Fang A et al. Toxin production by an emerging strain of Clostridium difficile associated with outbreaks of severe disease in North America and Europe. Lancet 2005; 366:1079-84). A Swedish study (Akerlund T, Svenungsson B, Lagergren A et al. Correlation of disease severity with faecal toxin levels in patients with Clostridium difficile-associated diarrhoea and distribution of PCR ribotypes and toxin yields in vitro of corresponding isolates J Clin Microbiol 2006; 44:353-8) showed a correlation of faecal toxin titre with frequency of diarrhoea but the in vitro toxin production did not correlate with faecal titres. This study did not include 027 isolates. This paper show 10,000- fold variability in faecal toxin amounts but there are no other reports on quantities of faecal toxin, in particular with 027 ribotypes. These papers suggest the initial level of toxin might be expected to materially affect the sensitivity of tests more than the modest degradation of toxin with delays in transit. There is no data on whether levels of toxins are higher in faeces in 027 ribotype severe infection. 

Supplementary questions on behalf of patients and families for Dr. Warren 

1. Use of broad spectrum antibiotics

(a) In any of the cases reviewed was the patient inappropriately prescribed a combination of broad spectrum antibiotics ?

(b) Would the risk of developing C.diff infection be materially increased by using more than one broad spectrum antibiotic ?

There is no good definition of broad-spectrum antibiotics and the association of C.difficile provocation is probably best considered antibiotic by antibiotic, as I have attempted to do in my overview evidence.  Some antibiotics are so commonly used together that it may be difficult to specifically answer the second part of this question in terms of the use of the antibiotic together e.g. use of a cephalosporin or co-amoxiclav with a macrolide antibiotic (i.e. clarithromycin or erythromycin).  However, sequential use of broad spectrum antibiotics to increase the number of days on antibiotics, even if different antibiotics are used, is associated in my experience with C.difficile but it is difficult to find quantitative evidence on this point with adequate precision and controls of which type of antibiotic is being used sequentially.  The situation is so complex and hospitals so diverse in the ways and order in which antibiotics may be used that I doubt this question can be meaningfully further answered.

2. Testing for C.diff

If it is possible from a stool sample to test for :-

(i) Campylobacter

(ii) Cryptosporidium

(iii) E-coli 0157

(iv) Salmonella / Shigella

should it also be possible to test the same sample for C.diff toxins A and B ?

Yes, provided there is sufficient sample.

3. Acquisition of spores / acquisition of C.diff infection
(a) Is it possible to contract CDI  :

(i) by ingestion of spores and subsequent administration of broad spectrum antibiotics ? ; and

(ii) by administration of broad spectrum antibiotics and subsequent ingestion of spores ?

It is very seldom known when microscopic spores are ingested and it is not ethical to do this experimentally so this question cannot be definitively answered in man. Although I have quoted evidence from experimental animal models the evidence on the specific point is limited.  It is not known if there are specific adhesive factors on spores that permit them to adhere to the colon.  However, vegetative organisms germinated from the spores adhere to receptors on the colon, so the organism may need to germinate to adhere to the colon. It is known that asymptomatic carriage of C.difficile can occur and in some patients diarrhoea and C.difficile disease does not arise despite exposure of patients to antibiotics. It is probable that C difficile disease can arise from antibiotics both shortly preceding and following (it is assumed by up to a week to 10 days) ingestion of spores although the evidence suggests the spore ingestion will usually be about the same time as antibiotics are prescribed.

(b) Can CDI occur where there is an appreciable interval (weeks or months) between ingestion and administration (situation 3 (a) (i) ) ?

The evidence suggests that the period of susceptibility to the organism establishing itself in the gut after antibiotics is short although disease may take some time to become evident – apparently commonly up to 30 days and exceptionally up to 90 days.

(c) Can CDI occur where there is an appreciable interval (weeks or months) between administration and ingestion (situation 3 (a) (ii) ) ?

The evidence suggests that the period of susceptibility to the organism establishing itself in the gut after antibiotics is short although disease may take some time to become evident – apparently commonly up to 30 days and exceptionally up to 90 days.

(d) If there can be an appreciable interval in either case, is it necessary when a new case of CDI occurs on a particular ward to know where the patient has been within the hospital prior to becoming symptomatic in order to determine whether or not the new case is one of a number of linked cases of CDI acquired in that hospital? 

In my view and experience, yes.

Supplementary questions (4) on behalf of patients and families for Dr Warren  

1. Antibiotics

(a) Is there any generally accepted classification for (or definition of) narrow spectrum and broad-spectrum antibiotics?

No definitions. Classification is by spectrum defined in terms of organisms against which the antibiotic is active or the class of antibiotic.

(b) If so, what was the position during the relevant period (Jan 07 to Jun 08)?

Not applicable see 1a)

(c) Is it your view that there are only 2 or 3 narrow spectrum antibiotics namely penicillin, flucloxacillin and possibly metronidazole?

These are examples of narrow spectrum agents but in the absence of a definition of this versus broad-spectrum agents, I am not sure whether broad/narrow has any meaning vis-à-vis C. difficile infection. Clindamycin is a potent causative agent of C. difficile, now rarely used. Its spectrum includes staphylococci, streptococci and non-sporing anaerobes such as Bacteroides sp. Its spectrum therefore resembles that of flucloxacillin plus metronidazole and does not include coliforms as many other broad-spectrum agents do.

(d) If so, is that a view shared by other microbiologists?

This terms is used loosely and to compare spectrum of antibiotics and I know of no definition of the term or agreement on this by microbiologists now or other than in the very early days of antibiotics in the 1940s and 1950s when tetracycline, streptomycin and subsequently tetracyclines were introduced when the only previous antibiotic (as distinct from the synthetic antimicrobials sulphonamides) was benzylpenicillin which was narrower in spectrum. Flucloxacillin may be regarded as narrow spectrum since it only has activity against staphylococci and streptococci and not Gram-negative bacilli. Vancomycin is slightly broader in spectrum extending to most other Gram-positive bacteria but could be regarded as narrow spectrum because it does not affect Gram-negative bacilli.  Metronidazole is different again in only having activity against anaerobes although there are a very large number of such genera as there are Gram positive bacteria. I have classified the spectrum of other antibacterials in the March 2008 British National Formulary in answer to another question. 

2. Severity of CDI 
(a) Is it your evidence that during the relevant period there were no good laboratory parameters for severe CDI?

My view is that during the relevant period severe CDI was recognized clinically as toxic megacolon or pseudomembranous colitis (both usually associated with significant pyrexia) but no widespread knowledge of, or consensus on, laboratory markers of severity. I have discussed publications prior to the relevant period that bear on such markers in my overview report.

(b) If so, has the position changed since 2008? 

The DH publication Clostridium difficile infection: How to deal with the problem in 2009 made recommendations that a blood WBC of 15 X 109/l and acutely rising blood creatinine (e.g. >50% above baseline) were additional laboratory markers of severe infection and this guidance was widely distributed in the UK. There have also been a number of publications in this area since 2008 with new analysis of data and suggested parameters. In particular emphasis has been renewed on slightly increased blood WBC of 20 X 109/l and decreased albumin as significant markers in addition to a rising creatinine as laboratory markers of severity.
(c) Is there now a consensus or emerging consensus amongst microbiologists as to what may be regarded as indicators from laboratory results of severe CDI?

Eight US severity scores for C. difficile infection have recently been compared in 3 US hospitals (Fujitani S, George WL, Murthy AR. Comparison of clinical severity score indices for Clostridium difficile infection. Infection Control and Hospital Epidemiology 2011; 32:220-8). The optimum independent risk factors determined by multivariate statistical analysis were abdominal distension (P=0.007), Temperature >=38C (P=0.042) White cell count >=20X109/l (P=0.035) and Serum albumin <3G/l (P=0.029) in the Hines VA severity score. Sensitivities of different scores varied from 63 to 84% and specificities from 59 to 94%. It remains to be seen if these scores will supercede the UK scores produced by the HPA working party for DH above or that of Bhangu et al that I have used through my report. 

Supplementary questions (5) on behalf of patients and families for Dr Warren

1. Shropshire Study

In Shropshire you looked at a large number of prescriptions for antibiotics during periods of high and low prevalence of C. difficile infection. You produced tables showing the percentage of patients prescribed an antibiotic who subsequently developed CDI.   

Are you able to tell us what percentage of the prescriptions was written for patients aged 65 and over?

I have no data on the age of all the patients who received antibiotics – only data on the age of the patients with C. difficile.

2. Testing of samples

(a) Is it possible to test a formed stool for C. difficile toxins A and B?

If it can be easily homogenized i.e. is not rock solid, it can be tested.

(b) Is it possible to test a semi-formed stool for C difficile toxins A and B?

Yes

(c) In your hospital who decides:

(i) whether a sample is suitable for testing for C. difficile toxins A and B?  Is it the laboratory or the requesting clinician?  

The requesting clinician has seldom seen the faeces; indeed nurses frequently request examination of such samples! The laboratory decides on the basis of existing DH guidance in 1994 and 2008.

(ii) if there is disagreement on the issue of suitability, does the clinician or the laboratory have the final say?

I have never encountered this situation in my practice but it would be the laboratory consultant who would take responsibility for the decision.

3. Antibiotics

(a) You indicated in your evidence on Thursday 1 December 2011 [Day 67] that there were around 78 antibiotics in the British National Formulary of which, in your view, 2 or 3 could properly be characterized as narrow spectrum with rest being, to a greater or lesser degree, broad-spectrum antibiotics.  

How many of the 75 or 76 broad spectrum antibiotics are not one of the 5 “C’s”?  

I indicated that I thought there were only 2 or 3 (by which I meant a few) antibiotics that were truly narrow spectrum. The absence of definitions, because they are not meaningful, makes it difficult to classify the others as to a greater or lesser degree, broad spectrum. As requested I confine myself to antibiotics mentioned in the March 2008 BNF although there are other licensed antibiotics in and out these classes now available e.g. doripenem, fosfomycin. The following tabulated antibiotics are broad-spectrum agents that might be regarded as belonging to the 5 C broadly defined.

	
	Carba-penem
	Cephalosporin
	Cipro

floxacin 

- quinolones
	Co-amoxiclav – broad spectrum penicillins
	Clindamycin -

lincosamines

	Meropenem
	Y
	
	
	
	

	Imipenem
	Y
	
	
	
	

	Ertapenem
	Y
	
	
	
	

	Ciprofloxacin
	
	
	Y
	
	

	Ofloxacin
	
	
	Y
	
	

	Levofloxacin
	
	
	Y
	
	

	Moxifloxacin
	
	
	Y
	
	

	Norfloxacin
	
	
	Y
	
	

	Clindamycin
	
	
	
	
	Y

	Ampicillin
	
	
	
	Y
	

	Amoxicillin
	
	
	
	Y
	

	“Co-amoxiclav”
	
	
	
	Y
	

	Ampicillin/sulbactam
	
	
	
	Y
	

	“Timentin”
	
	
	
	NB carboxy-penicillin
	

	“Tazocin”
	
	
	
	NB considered C.difficile sparing comp. cephs
	

	Pivmecillinam
	
	
	
	
	

	Temocillin
	
	
	
	Lacks activity vs Gram positives.
	

	Cefaclor
	
	Y
	
	
	

	Cefadroxil
	
	Y
	
	
	

	Cefalexin
	
	Y
	
	
	

	Cefradine
	
	Y
	
	
	

	Cefixime
	
	Y
	
	
	

	Cefpodoxime
	
	Y
	
	
	

	Cefotaxime
	
	Y
	
	
	

	Ceftriaxone
	
	Y
	
	
	

	Ceftazidime
	
	Y
	
	
	

	Cefuroxime inc C.axetil
	
	Y
	
	
	

	Aztreonam
	
	Lacks activity

vs Gram positives
	
	
	


There are further antibiotics not included above:

Aminoglycoside antibiotics: Gentamicin, tobramycin, amikacin, neomycin (topical only), capreomycin (TB drug), streptomycin

Chlorampheniciol

Tetracyclines: Doxycycline, tetracycline, oxytetracycline, demeclocycline, lymecycline, minocycline, tigecycline (technically a glycylglycine not a tetracycline).

Macrolides: Clarithromycin, azithromycin, erythromycin, telithromycin 

Macrolide-like agents: Dalfopristin/Quinupristin

Fusidic acid

Glycopeptide and glycopeptide like antibiotics: vancomycin, teicoplanin, daptomycin 

Linezolid

Polymyxins: colistin

Antifolate agents: trimethoprim, cotrimoxazole, sulfadiazine, sulfadoxine, sulphofurazone, sulphasalazine,  dapsone

Rifampins: rifampicin, rifabutin

 Nitroimidazoles: metronidazole, tinidazole

Nitrofurans: Nitrofurantoin

Other penicillins: benzylpenicillin, penicillin V, flucloxacillin

So 28/68 belong to the classes in the 5Cs. I have not included some other miscellaneous BNF antibacterials including anti-TB and anti-protozoal drugs, and some urinary antiseptics.

(b) According to the published material up until the relevant period [January 2007 to June 2008], which antibiotics were considered to have the strongest association with the development of C. difficile infection?

There is no modern quantitative prospectively collected data on this that is not subject to notification and publication bias. 

(c) Did you see in the cases you reviewed any apparent attempt by medical staff at the Vale of Leven Hospital to avoid the use of such antibiotics and to prescribe, where possible, an alternative antibiotic that was thought at the time not to have any or any strong association with C. difficile infection?  

Only in the 2009 records of Mary Burns. There was also one attempt to avoid oral quinolone selection for C. difficile by using parenteral levofloxacin. I do not regard this differentiation of orals and parenterals in quinolones as having a C. difficile sparing effect.

(d) Were there in the cases reviewed any antibiotics that were commonly used which at the time of use were thought not to have any or any strong association with C. difficile infection?

Trimethoprim & nitrofurantoin have been widely considered to have less effect in producing C. difficile although in my experience there is still some risk of this.

(e) As harmful organisms become resistant to commonly used antibiotics, will it always remain possible to develop new antimicrobial agents to which such organisms would be sensitive?

No. There is already a severe problem with antibiotics that cover Gram-negative organisms where the choice is now extremely limited and of doubtful efficacy. This has been the subject this year of a national petition to Downing Street to encourage development of new agents. The last new chemical entities introduced were linezolid and fluoroquinolone.

(f) What is the best practical advice you can offer on how to change poor or inappropriate prescribing practices?

This is beyond my terms of reference but the inquiry team will have to consider this when making recommendations. I would make two comments; That regulation and advice will not make a difference and that strengthening the infection specialties to ensure a fully accredited infectious disease specialist team covering each hospital along the US pattern would improve the situation. The latter is probably unattainable because of the expense. There are many aspects to a practical approach but transferring prescribing to more senior staff and to pharmacists is probably now a requirement.

(g) What role can national agencies (such as the HPA or its Scottish equivalent, the Department of Health or its Scottish equivalent) play in:

(i) ensuring that poor or inappropriate prescribing practices are not a thing of the future;

This is beyond my terms of reference but the inquiry team will have to consider this when making recommendations.  The DH and its Scottish equivalent need to fund appropriate pilot interventions in district hospitals with any necessary legislative change before making policy, given that previous measures have not necessarily uniformly succeeded or have been concentrated in teaching hospital environments.

(ii) reducing to the lowest possible level the incidence of hospital acquired C.difficile infection? 

This is beyond my terms of reference but the inquiry team will have to consider this when making recommendations.  I believe that adopting the targeted approach undertaken by DH can be successful as it challenges all organizations to bring in effective, professionally led care-bundles. The target should be flexed based on evidence from ribotyping all isolates that cross-infection is not occurring. Further work on common environmental sources for truly community-acquired ribotypes - correlating presence in food stuffs or other environmental potential sources, and local cases - is required and should be commissioned by DEFRA. Such cases are commonly admitted to hospitals once hospital-acquired infection is dealt with.

4. Best Practice 

You were a member of the Steering Group on HAI which reported in 2008 to the Department of Health (DOH) on “C.diff infection: How to Deal with the Problem. Best Practice Guidance.”

(a)  Has the DOH endorsed that guidance?

The CMO and CNO wrote the forward to this document and issued it.

(b)  On the basis of the report has DOH issued best practice guidance to Trusts and Boards in England and Wales?

No. The report included some advice on best practice and its evidence base. Rates have subsequently substantially declined in England and Wales although full information on this would have to be sought from Health Protection bodies

(c)  If so, is there a mechanism for keeping such guidance under regular review?

This is beyond my terms of reference As far as I know, the advisory body has been stood down but there is still a DH Advisory committee on Hospital- Acquired Infection, within whose remit this partly falls.

(d)  Was your guidance circulated to the NHS and NHS Boards in Scotland?

The document was certainly widely circulated in the NHS in England and is available on-line. I am uncertain of the position in Scotland and Wales.

5. Severity of CDI 

In your overview report you say at p48 “There were at the time considered by the Inquiry no clear agreed criteria locally or nationally for definition of severe C. diff infection.”  Does that remain the position?

This is beyond my terms of reference. There is advice in the circulated DH
 document but this could usefully be updated in the light of my previous discussion of available evidence.

6. Point of acquisition of CDI 

If a patient develops CDI and has been on a different ward in the previous 30 days where they received broad-spectrum antibiotics and there was at least one other case of CDI:

(a)  Is it your view that there is a high probability that the patient acquired the infection in their previous ward;

(b) If they also received broad-spectrum antibiotics on their current ward and there was prior to diagnosis of their CDI at least one other patient with CDI, is it your view it is equally possible that the infection was acquired in the ward of diagnosis?

In considering acquisition points it is my view that their location when they are receiving broad-spectrum antibiotics and the presence of patients with C. difficile in that environment should be considered. In the absence of C. difficile in that environment a specific course of antibiotics may not be relevant. Similarly the presence of cases without prescription of antibiotics in that environment may not be relevant. The question of equality of likelihood if C. difficile and antibiotics are present in two sequential patient environments is probably not the case since there will be proportionality to the duration of antibiotics and number of cases of C. difficile in each environment. Greater certainty in assessing the relevance of patients with C. difficile in a particular environment to acquisition can also be achieved by ribotyping all isolates.

7. Definition of outbreak 

(a) If (as you think) it is a mistake to believe that C. diff is only acquired a few days before being clinically obvious through diarrhoea, does it follow that the definition of an outbreak in the NHS GGC Infection Control Manual during the relevant period was unduly restrictive as to the circumstances in which a hospital might have an outbreak on its hands?

(b) Did the definition fail to take sufficient account of the fact that patients not infrequently moved from one ward to another during their stay in a hospital like the Vale of Leven?

Timing and location of cases are significant issues that should be taken into account when defining increased prevalence and translating this - backed by typing evidence - into a defined outbreak. One must bear in mind in defining outbreaks that not all outbreaks of infection are outbreaks of diarrhoea. This depends on the organism. One must also consider that the importance of increased prevalence depend on three things: the number of cases; the expected mortality and morbidity; and the public and professional perception of the importance of such increased prevalence. Over-precise definitions can be problematic but public health surveillance and definition should be of a standard to permit intervention for which they should make operational definitions for intervention with which other NHS organizations must comply but against which they can appeal.

8. Consistency of guidance 

Was the local guiding guidance within NHS GGC during the relevant period inconsistent in the sense that prescribing guidance at times differed materially from one document to another?

Some of the documentation on antibiotic prescribing is undated and its distribution is not clear. In particular this applies to non-formulary guidance. There seems to be general agreement between the short single sheet guidance and the longer therapeutic guidance if we assume the two editions for 2007 and 2008 (both short and long) were issued at the same time. It is difficult to be sure there are not exceptions to this. If, as seems likely so called 2008 guidance only became current in August 2008, it is likely that 2007 guidance was still being applied and was current in the relevant period in 2008. This was not evident throughout the period when I compiled my reports so there may be inconsistency in these< I am still uncertain of this was the case.  
9. Ribotyping 

(a) In your laboratory do you routinely culture and ribotype samples that test positive for C.difficile toxins?

At present (but not at the same relevant time as in VOLH, we perform two confirmatory tests, PCR and a confirmatory rapid EIA test after screening with the most sensitive EIA recorded in the paper by the DH Purchasing Agency assessment. This frequently reveals non-confirmed results, where a second laboratory may usefully provide independent results. We also perform C. difficile culture on all specimens where we have a positive result. We have been able to validate from culture a predictive level for the initial EIA based on the Optical Density (OD) of the EIA test we use and the result of the rapid confirmatory test which enable us to give advice on the likelihood that the test is a true positive. PCR with which so far we have limited experience as a confirmatory test, in our hands seems to correlate well with culture but be more rapid. This is useful in low OD initial tests, which do not confirm with the confirmatory second rapid EIA. We do not perform ribotyping in our laboratory but routinely send all hospital acquired strains for ribotyping because we are concluding an assessment of the relationship between true community acquired and hospital acquired strains. We view ribotyping as of greater importance than considerations of in what location the infection had its onset and of greater operational importance than all other typing that could be undertaken in clinical microbiology at present, in hospital acquired infections

. 
(b) If so, do you commend that practice to other laboratories?

I do commend the value of local culture and subsequent ribotyping. We hope through a process of local validation to shorten and refine our diagnostic procedures. This could have been enabled much faster with a collaborative of laboratories performing the same assessment and validation protocols but we lack any means to organize this with the demise of the Public Health Laboratory Service in 2003 and the repatriation of most of such laboratories to independent trusts within the NHS and no ability to commission such testing of reagents nationally. 

(c) What do you consider to be the advantages of routine ribotyping

Coupled with careful epidemiology on admissions, transfers and discharges of all cases this permits exploration and continuous monitoring that a nil cross infection target has been reached and also permits monitoring of changes in ribotypes which may be investigated for common sources and the selective effect of antibiotics. In our experience ribotype 027 has been eliminated and our dominant types in hospital and community in the same population are now the same with ribotypes 015 and 078 predominating. The selective process of submitting isolates from only a restricted variable number of cases from each (poorly-defined) outbreak which is the current practise cannot safely be interpreted to show what are the common ribotypes numerically or by location and results in difficult in interpretation. New methods involving multilocus typing may offer advantages over ribotyping current methodology, but will require careful assessment in environments where cross-infection is suspected of occurring.
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