 AMENDED AND RESTATED NOTE (1)

for

GREATER GLASGOW HEALTH BOARD

in

THE VALE OF LEVEN PUBLIC INQUIRY

re.

THE EVIDENCE OF

Dr. MacDonald

2011

Ref.: RW

NHS Scotland

Central Legal Office

AMENDED AND RESTATED NOTE (1)
for
GREATER GLASGOW HEALTH BOARD
in
THE VALE OF LEVEN PUBLIC INQUIRY
re.
THE EVIDENCE OF Dr. MacDonald
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 each of the witness Dr. MacDonald:- 

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
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? 

No – I encourage junior doctors who are inexperienced prescribers to discuss cases where empirical or directed therapy or no therapy is indicated.

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? 

Q1. Possibly

Q2. Possibly

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

Yes

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? 

Yes.

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, but the application of Root Cause Analysis (RCA) involves finding faults, not in individual Health Care Workers, but in the systems of working, and changing the system to protect future patients

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, except in the case of the phoning out of positive results such as a blood culture.

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

Yes

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? 

Q.1 Yes, but the application of Root Cause Analysis (RCA) involves finding faults, not in individual Health Care Workers, but in the systems of working, and changing the system to protect future patients. Full RCA involves interviewing the HCWs involved.
Individual blame can be attached to individuals who act recklessly or maliciously, but this is rare.
Q.2 Full Root Cause Analysis involves interviewing HCWs.
Q.3 Full Root Cause Analysis involves interviewing HCWs.

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? 

For purely clinical events – yes. 
12. For microbiology results – based events – no.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? 

Q.1 Yes, although audits by pharmacists reporting to the AMT (Antimicrobial Management Team) can mitigate this.
Q.2 No, if the above are taking place and the results fed back to the AMT.
Q.3 No, if the above are taking place and the results fed back to the AMT. 

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? 

Q.1 Yes, but the application of Root Cause Analysis (RCA) involves finding faults, not in individual Health Care Workers, but in the systems of working, and changing the system to protect future patients. Full RCA involves interviewing the HCWs involved.
Individual blame can be attached to individuals who act recklessly or maliciously, but this is rare.
Q.2 Full Root Cause Analysis involves interviewing HCWs.
Q.3 Full Root Cause Analysis involves interviewing HCWs.

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? 

Q.1 Yes, but the application of Root Cause Analysis (RCA) involves finding faults, not in individual Health Care Workers, but in the systems of working, and changing the system to protect future patients. Full RCA involves interviewing the HCWs involved.

Individual blame can be attached to individuals who act recklessly or maliciously, but this is rare.
Q.2 Full Root Cause Analysis involves interviewing HCWs.

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)? 

Yes.
See “Risk factors Associated With Complications and Mortality in Patients with Clostridium difficile Infection”

R H Morrison et al, CID 2011:53 (15 December) pp1173 -1178.

This is a prospective study with the conclusion:-

“Data published elsewhere have suggested that acid suppression therapy is a risk factor for CDI acquisition and relapse. These findings suggest an additional role in increased severity of disease, including mortality and merit further study.” 

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.

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

Yes, I have not seen them.

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”)? 

No – in all cases.

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 do not know
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? 

Yes

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? 

These are in the individual reports and include the use of “C. diffogenic” antibiotics, exposure to a patient with CDI on the ward and the prescription of gastric acid inhibitors.

See, for gastric acid inhibitors – “Host and Pathogen Factors for Clostridium difficile Infection and Colonisation”. – http://www.nejm.org/doi/full/10.1056/NEJMoa1012413  

“Conclusions: In this study, healthcare-associated C. difficile infection and colonisation were differentially associated with defined host and pathogen variables. The NAP 1 (027 ribotype – my brackets) strain was predominant among patients with C. difficile infection, whereas asymptomatic patients were more likely to be colonised with other strains.”

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? 

I have delineated these in the individual reports.

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? 

Yes.

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? 

Yes.

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

Yes

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

Yes.

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? 

Yes.

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? 

Q.1 I don’t know.
Q.2 Age and poor health is not an indication for broad-spectrum antibiotics. Their use depends upon the clinical presentation.

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? 

Q.1 Yes

Q.2 Yes

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? 

Q.1 Yes

Q.2 Throughout my career. Not infrequently.

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?

Q.1 Yes
Q.2 Throughout my career. Not infrequently.
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)? 

No.

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? 

Yes.

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)? 

Yes.

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)? 

Yes.

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? 

Yes, insofar as I have had access to the publication in August 2008 of “Therapeutics A Handbook for Prescribers”
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? 

Yes. I think these guidelines were responsible for many deaths from CDI in the elderly.
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? 

Yes.

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? 

Yes.

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? 

Yes.
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? 

Q.1 Yes

Q.2 Yes
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? 

(I am assuming prior to August 2008 when the new guidance was issued) 

· Use narrow spectrum agents whenever possible; 

No

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

No

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

Yes – see GGC21760038

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

Yes – see GGC21760038

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

No – see GGC21760038

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

No – see GGC21760037

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

No – see, for example GGC21760037

· Recommended antibiotics for C diff treatment. 

Yes – see GGC21760039

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? 

Q.1 Yes
Q.2 Yes

Q.3 Yes

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? 

Q.1 No
Q.2 Not applicable

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? 

Yes.

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? 

Q.1 Yes – it is news to me, but I accept this statement in this context.
Q.2 I accept that statement in this context.

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? 

Yes to all.

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 accept all this, in this context.

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?

Yes to all these questions.

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? 

Yes, but that association would not be dependent on the quantity used.

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

No – I think with appropriate environmental hygiene, CDI can be eliminated as an HAI.

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? 

No.
I have done my best to make my evidence applicable to the practises of the time. 
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.”
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NOTE (2) for GREATER GLASGOW HEALTH BOARD in 
THE VALE OF LEVEN PUBLIC INQUIRY 
re. THE EVIDENCE OF

Dr. MacDonald
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.

MacDonald:-

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, and that these antibiotics were in amended guidance following guidance review from July

2008 onwards?

No, I do not accept this.

The 2007-8 guidance (see GGC21760037) mentions ciprofloxacin or ceftriaxone and gentamicin.

From August 2008 (see GGC2170035) this was changed to ciprofloxacin or amoxicillin and gentamicin.

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

Yes I accept this (see GGC21760039)

3. Does he accept that the Board’s recommended prescribing for CDI

was revised and stratified according to severity from July 2008 onwards?

No I don’t accept this. The date of publication was August 2008 (GGC2170001). 

The new guidance was very good (see GGC 2170038) and was stratified according to severity and even included advice to stop gastric acid suppressive therapy. It also included what to do if ileus developed and if there was a lack of response to five days of metronidazole treatment.

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 do not know about other Scottish Health Boards, but this was the practise at NHS Ayrshire and Arran, with input from consultant microbiologists leading to the use of vancomycin for severe or recurrent cases and IV metronidazole in cases of ileus. The formal change to policy did not occur until after the publication of the national guidance in October 2008.

Medical & Dental Defence Union of Scotland

Proposed examination of Dr Alan MacDonald, 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?

Yes.
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?

Yes.

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?

Yes.

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?

No.
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.
6. Do you agree that the escalation of treatment from metronidazole to vancomycin during the first episode of C. difficile did not form part of local guidance to clinicians at the Vale of Leven during the period of the outbreak?

Yes
7. With reference to your report on Rosa Rainey at EXP02160008, are there currently competing and differing views about when and at what stage vancomycin should be deployed in the treatment of C.difficile? 

No.
8. Would you accept that the existence of a link between PPIs and C. difficile has not yet been settled by research?

No 
See, for gastric acid inhibitors – 
See “Risk factors Associated With Complications and Mortality in Patients with Clostridium difficile Infection”

R H Morrison et al, CID 2011:53 (15 December) pp1173 -1178.
This is a prospective study with the conclusion:-

“Data published elsewhere have suggested that acid suppression therapy is a risk factor for CDI acquisition and relapse. These findings suggest an additional role in increased severity of disease, including mortality and merit further study.” 

Questions on behalf of patients and families for Dr MacDonald

1. Standard of Care

In cases where you consider there was inappropriate prescribing of antibiotics does it follow that, in your opinion, the patient did not receive the standard of medical care to which they were entitled?

“Inappropriate prescribing of antibiotics” needs to be defined.

Inappropriate prescribing by contemporary standards may be said to be, in fact, not inappropriate if the prescribing was compliant with the antibiotic policies and guidance of the time (December 2007 to June 2008).

If the prescription was at variance with those antibiotic policies and guidance of that time then they could be said to be inappropriate, but the individual patient’s clinical presentation still needs to be taken into account when coming to a conclusion. 

For example, one patient with chronic renal failure was given cefuroxime (which is “C. diffogenic” but not nephrotoxic – could damage the kidneys) and not trimethoprim or gentamicin (which are not “C. diffogenic", but are nephrotoxic).
2. Avoidable Harm
(a) Do you consider that any of the patients reviewed by you suffered avoidable harm or suffering by reason of inappropriate prescribing during their stay at the VOLH? 

Yes

(b) If so, can you indicate for each patient the nature of the harm or suffering that might have been avoided?

Please see my reports for each patient – they are available as part of the process of the Vale of Leven Inquiry.

3. General

Having reviewed six cases, was there from a microbiological perspective any aspect of the management of these cases that caused you particular concern?
Please see my reports for each patient – they are available as part of the process of the Vale of Leven Inquiry.

Also: -

· the number of times there was a delay in sending a specimen to the laboratory

· the number of likely false negative CDT (Clostridium difficile Toxin) test results 1-6
· the number of patients on gastric acid inhibitors and those that were still on them despite suffering from an episode of CDI (Clostridium difficile Infection) 7-8
· The doubt about whether a patient had been isolated in a side room 9-10
4. National Bodies and Health Boards
(a) What role do you consider the Scottish Government Health Department and Health Protection Scotland can play in:

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

I think that the response of Scottish Government Health Department (including SAPG {Scottish Antimicrobial Prescribing Group}) and Health Protection Scotland to the Vale of Leven Hospital outbreak has been commendable, with a demonstrable improvement in antimicrobial husbandry and a consequent decrease in the incidence of patients with CDI (Clostridium difficile infection) and deaths from CDI nationally since the Inquiry was convened. The very act of exploring what has happened has lead to lessons being learned and improvements being implemented.

(ii) Reducing to the lowest possible level the incidence of hospital acquired CDI?

This would involve optimising
· antimicrobial husbandry

· hand hygiene
I think the Americans and the Swiss have adopted the wrong approach to recording compliance with Hand Hygiene standards by training outside observers to collect data.  This, I think, produces data that are precise, but not accurate.
The Scottish approach involves HCWs (Health Care Workers), with the notable exception of Doctors, observing the Hand Hygiene compliance of each other with periodic checking of the validity of the data produced by an outside observer.
see: - http://www.hps.scot.nhs.uk/haiic/ic/spotlightdetail.aspx?id=442  

However, the lack of involvement of doctors in observing hand hygiene compliance of themselves and other HCWs, together with the fact that their compliance is the poorest despite being the most educated part of the workforce, needs to be addressed urgently.
· the laboratory diagnosis of CDI 1-6. 10.

· the reduction of the prescribing of Gastric Acid Inhibitors 7-8.

· good environmental hygiene (documented elimination of Clostridium difficile from clinical areas).9-10
· continuing involvement of the SPSP (Scottish Patient Safety Programme).
This is a remarkably effective and rapid means of improving patient safety.  Included within the broad remit is the prevention of HAI (In the old sense of this acronym – Hospital Acquired Infections, but also under the new – Healthcare Associated Infections) 
see: http://www.patientsafetyalliance.scot.nhs.uk/programme/toolkit/spsp-quick-guide 
I think it is possible to eliminate hospital acquired CDI.

(b) Are there any particular initiatives at national level that you would suggest in order to achieve these aims? 
Good antimicrobial husbandry and optimal hand hygiene (see comments on doctors’ compliance and lack of observing Hand Hygiene compliance above) are being actively and, in the main, successfully addressed.
Also desirable, in my opinion are

· A national campaign to reduce prescriptions of PPIs (Proton Pump inhibitors).

This will be difficult, because they are not antimicrobials and do not come under the auspices of SAPG, but they are under the auspices of the SMC (Scottish Medicines Consortium). There is convincing evidence that they increase the risk not only of a first and subsequent episode of CDI, but also of the severity of a particular episode and mortality7, 8.

· Optimising the laboratory diagnosis of CDI1-6, 10
Screening specimens for GDH (Glutamate DeHydrogenase) has a high negative predictive value but poor specificity for toxin producing strains because it detects the vegetative form of Clostridium difficile whether toxin-producing or not. It can be used to select specimens for further investigation by an Elisa (Enzyme-Linked ImmunoAssay) for CDT (Clostridium difficile Toxin) and then for those that are GDH positive and CDT negative or equivocal, a molecular microbiology technique for example, by the Loop mediated Isothermal Amplification Test (LAMP)6 
Compared to the composite gold standard cytotoxin B assay and toxigenic culture, the loop-mediated isothermal amplification (LAMP) test for Clostridium difficile had a sensitivity and specificity of 98%, positive predictive value of 92%, and negative predictive value of >99%. A one-hour turnaround time for the LAMP test provides rapid diagnosis and cost savings, and it compares favourably with more technically intricate molecular microbiology techniques2.

The role of lactoferrin in faeces to distinguish between colonisation and infection is also worth exploring10. 

· Continuing involvement of the SPSP (Scottish Patient Safety Programme).
(c) What can Boards and senior management within Boards do to achieve the aims referred to in 4 (a)?
Follow guidance that would involve optimising
· antimicrobial husbandry

· hand hygiene
I think the Americans and the Swiss have adopted the wrong approach to recording compliance with Hand Hygiene standards by training outside observers to collect data which may be precise but not accurate. The Scottish approach involves HCWs (Health Care Workers), with the notable exception of Doctors, observing the Hand Hygiene compliance of each other, with periodic checking of the validity of the data produced by an outside observer.
see: - http://www.hps.scot.nhs.uk/haiic/ic/spotlightdetail.aspx?id=442  
However, the lack of involvement of doctors in observing hand hygiene compliance of themselves and other HCWs, together with the fact that their compliance is the poorest despite being the most educated part of the workforce, needs to be addressed urgently.
· the laboratory diagnosis of CDI1-6. 10.

· the reduction of the prescribing of Gastric Acid Inhibitors 7,8.

· good environmental hygiene (documented elimination of Clostridium difficile from clinical areas).9, 10
· involvement of SPSP (Scottish Patient Safety Programme).
I think it is possible to eliminate hospital acquired CDI

5. Best practice
(a) If one was looking for best practice guidance on how to deal with the problem of hospital acquired CDI where would you suggest as an appropriate source?

See: - for Scottish guidance
http://www.documents.hps.scot.nhs.uk/about-hps/hpn/clostridium-difficile-infection-guidelines.pdf 

and – for English Guidance

http://www.hpa.org.uk/Topics/InfectiousDiseases/InfectionsAZ/ClostridiumDifficile/ 

There are also Canadian, Dutch and American guidances.
(b) What is the best practical advice you can offer on how to change poor or inappropriate prescribing practices?

To have antimicrobial policies informed by National Guidance but adapted according to local antimicrobial resistance trends.

These policies should be regularly reviewed (at least annually) and compliance with them should be regularly audited.

 The results of these audits are made available to both senior management and prescribers generally.
6. Metronidazole or Vancomycin

(a) During the relevant period (Jan 07 to Jun 08) what was the state of knowledge amongst microbiologists in Scotland regarding the relative effectiveness, in treating severe CDI, of metronizadole and vancomycin?
I think there was an awareness that initial treatment should have been with metronidazole, but if there was a lack of response, or if the patient was clinically unwell, then oral vancomycin should have been considered after discussing with a consultant microbiologist13. If ileus had developed, surgical and radiological consultations should have been sought and IV metronidazole should have been given.
(b) What is the position now?

This is well established through the national guidance from September 2009

http://www.documents.hps.scot.nhs.uk/about-hps/hpn/clostridium-difficile-infection-guidelines.pdf 

and the English guidance

http://www.hpa.org.uk/Topics/InfectiousDiseases/InfectionsAZ/ClostridiumDifficile/
Also see reference13 which describes increased mortality if a patient with a severe episode of CDI is given metronidazole rather than vancomycin.

7. Severity of infection 

(a) In Scotland, are there currently any agreed national criteria for definitions of severe CDI?

Yes.
See: 
http://www.documents.hps.scot.nhs.uk/about-hps/hpn/clostridium-difficile-infection-guidelines.pdf
(b) If not, in your opinion, ought there to be such criteria?

Not applicable

(c) Do you have a view on what the criteria should be?

Not applicable
8. Ribotyping

(a) Has it been possible since 20 November 2007 to have stool samples typed at the Scottish Reference Laboratory?
Yes

(b) Were all Health Boards in Scotland made aware of the existence of that service and given guidance by HPS [HPS00210001 – Protocol for the Scottish Surveillance Programme for CDAD User Manual (October 2007)] on when it would be appropriate to send a sample for ribotyping?
Yes.

(c) Did the guidance by HPS indicate that where death occurs within thirty days of an episode of CDI a sample should be sent for ribotyping where CDI was the main cause of death or a major contributory factor?
Yes

(d) Did it also indicate that a sample or samples should be submitted to the reference laboratory where an outbreak was suspected?
Yes

(e) Was that guidance followed by your Health Board?
Yes
9. Definition of Outbreak

How do you consider an outbreak of hospital acquired CDI should be defined?

An outbreak of hospital acquired CDI is two or more cases of CDI occurring in patients more than 48 hours after their admissions to the same clinical area. 

Those that are admitted with CDI may be the cause of an outbreak and further research into community acquired CDI is merited17.

However, the times of onset of these two cases may be problematic. Two or more cases occurring in the same clinical area within a week would be noticed more readily than a “smouldering” outbreak occurring over weeks or months. 

The spores of Clostridium difficile survive in the ward environment for weeks, months or even years. 

A seminal publication from 201011 showed that symptomatic patients in the open ward disseminate spores of Clostridium difficile into the air and that movement of personnel within the ward – ward rounds, or the giving out of cups of tea, lead to an increase in the number of spores detected in the air, presumably because of the “stirring up” of spores from horizontal surfaces by air currents generated by moving staff and visitors and the opening and closing of doors.

This leads to the possibility of patients inhaling, and then ingesting spores of Clostridium difficile, which might lead to an episode of CDI.

The “smouldering” outbreak would only be prevented by ensuring that there are no viable Clostridium difficile spores in the ward environment – good environmental hygiene.

So we need techniques for demonstrating the presence or absence of viable Clostridium difficile in clinical areas and, given their presence, a method of decontamination that demonstrably eliminates them11,12. 

The ribotype of a causative strain is important14-16
10. Role of Microbiologist

(a) Would you agree that it is of critical importance, in order to deliver an acceptable standard of patient care, that the microbiologist regularly visits wards to see patients and to discuss antibiotic therapy with medical staff?

No. This is desirable but not essential. 

Optimal management of a patient with an episode of CDI can be achieved through telephone consultation and a severity assessment based on current guidance. 

The major advantage of a ward – based consultation is in the education of patients’ prescribers and nursing staff. 
(b) Where a patient develops CDI is it of vital importance that the microbiologist is immediately informed of a positive laboratory result in order that they can become involved at the earliest opportunity in the management of the patient?

Yes, but recent data show that relying on a positive CDT (Clostridium difficile Toxin) test result would lead to under diagnosis of half the patients with true infections and so involving the consultant microbiologist on the suspicion of an episode of CDI5 is necessary until mote sensitive tests ate being used2, 3
(c) Are there other reasons why it may be important that the microbiologist has knowledge of all positive results for C. diff, for example, to assess whether there may be a potential outbreak due to cross-infection? 

Yes – knowing that there may be an outbreak in a clinical area is of utmost importance.

References (including conclusions) for Dr Alan A MacDonald’s response to Questions from Patients and Relatives at the Vale of Leven Inquiry.

1. Laboratory Diagnosis of CDI (Clostridium difficile Infection)
10. Bauch et al 23-10-10 Abstract 1416 (48th Annual Meeting of IDSA)” Fecal Lactoferrin in Clostridium difficile Infection (CDI) as a Predictor of Single Bouts Vs. Recurrent Disease “

Conclusion:
“The study results indicate that the presence of and concentration of lactoferrin in stools is a predictor of CDI and recurrent CDI in patients with AAD (Antibiotic associated diarrhoea).”
1. Wilcox and Planche 27-10-10 Journal of Clinical Microbiology "What is the current role of algorithmic approaches for the diagnosis of Clostridium difficile Infection? Point-Counterpoint"

“Issues to be Resolved:

● Until there is agreement on what the reference method is for detection of C. difficile infection, the optimal testing approach will be defined by what is believed to be the “correct” reference method used when evaluating specific testing approaches. Both reference methods currently in use are flawed; detection of C. difficile toxin in feces by tissue culture neutralization is not as sensitive as toxigenic culture. However, toxigenic culture is not as specific as toxin detection. Additionally, there is no standard method for performing either of these diagnostic tests. Toxigenic culture is particularly problematic in a testing situation where high levels of toxigenic C. difficile carriage can be anticipated, as outlined by Wilcox and Planche. Since PCR correlates closely with toxigenic C. difficile culture, this is a patient population that may prove particularly problematic for laboratories using a nucleic acid amplification test (NAAT)-only testing approach.

● If GDH detection is used as a screening test in a testing algorithm, does its sensitivity approach 100%, as some studies have suggested, or could it be as low as 70% depending upon the clonal mix of C. difficile strains in an institution, as some recently published data (Fang’s reference [28]) suggest?

● Published data show that NAAT for detection of C. difficile infection either as a confirmatory test for positive GDH results or as a standalone test is a significant improvement over the still widely used EIAs for C. difficile toxins A and B. However, little has been published about the performance of NAAT in situations where patients do not respond to therapy or have recurrence of infection, an increasingly common event in this patient population. In laboratories that have adopted a NAAT approach only, how specimens from these patients should be evaluated for C. difficile needs to be determined since the length of time nucleic acid can be detected after the initiation of C. difficile targeted therapy in the absence of actively dividing and thus toxin-producing organisms is not known.
2. Noren et al 24-11-10 Journal of Clinical Microbiology “Rapid and Sensitive Loop-Mediated Isothermal Amplification Test for Clostridium difficile Detection Challenges Cytotoxin B Cell Test and Culture as Gold Standard”

Conclusion: -

“Compared to the composite gold standard cytotoxin B assay and toxigenic culture, the loop-mediated isothermal amplification (LAMP) test for Clostridium difficile had a sensitivity and specificity of 98%, positive predictive value of 92%, and negative predictive value of >99%. A one-hour turnaround time for the LAMP test provides rapid diagnosis and cost savings.”

3. Shetty et al 08-12-10 Journal of Hospital Infection "The role of glutamate dehydrogenase for the detection of Clostridium difficile in faecal samples- a meta-analysis"

Conclusion: -

“Our recommendation would be to use the GDH test as part of a diagnostic algorithm for CDI coupled with a reliable test for toxin. Discrepant results need to be confirmed by a recognised gold standard reference test for faecal toxin or the toxin gene.”

4. Kufelnicka et al 15-06-11 Clinical Infectious Diseases "Effective Utilization of Evolving Methods for the Laboratory Diagnosis of Clostridium difficile Infection"

Conclusion: -

“Armed with a knowledge of test characteristics and an awareness of the current practice of the laboratory to which they submit specimens, physicians can more confidently integrate test results with clinical data to formulate a rational therapeutic approach.”

5. Peterson at al 20-10-11 American Journal of Clinical Pathology "Laboratory Testing for Clostridium difficile Infection Light at the End of the Tunnel"

Conclusion: -

“The common enzyme immunoassay tests (i.e. the CDT [Clostridium difficile Toxin] tests used at the VOL and currently - AAMacD) all had sensitivity values less than 50% (so up to one in two patients would be misdiagnosed as CDT negative. AAMacD). Clinical laboratory professionals need to seriously consider their diagnostic testing and use the assays that perform best for the detection of CDI.”

6. Doing and Hintz Jan 2012 Diagnostic Microbiology and Infectious Disease 

“Prospective evaluation of the Meridian Illumigene( loop-mediated amplification assay and the Gen Probe ProGastro( Cd polymerase chain reaction assay for the direct detection of toxigenic Clostridium difficile from fecal samples”

Conclusion: -

“Our data support the use of either amplification assay evaluated as a sensitive and specific test for the rapid and accurate of C. difficile toxin-encoding genes directly from fecal samples. However, the Illumigene represents the first amplification assay that does not require expensive ancillary equipment, making it an attractive option for those laboratories that do not currently offer molecular testing or in larger facilities for use as a backup test, or when molecular laboratories might not be staffed.”
2. Comparative virulence of ribotype 027 with other ribotypes

14. Morgan et al 19-03-08 PloS one on-line “Clinical Severity of Clostridium difficile PCR Ribotype 027: A Case-Case Study”

Conclusions: -

“Our study found no evidence to support previous assertions that ribotype 027 is more virulent than other PCR ribotypes. This finding raises questions about the contribution this strain has made to the recent increase in Clostridium difficile disease throughout North America and Europe.”

(The “other ribotypes’ in this article are not specified but could include the 106 ribotype which has been described by Dr Brazier, the head of the Anaerobic Reference Laboratory in England and Wales as being of comparable virulence to the 027 ribotype. AAMacD)
15. Miller et al 15-01-10 Clinical Infectious Diseases “Health Care–Associated Clostridium difficile Infection in Canada: Patient Age and Infecting Strain Type Are Highly Predictive of Severe Outcome and Mortality”
Conclusions: -

“Our study confirms the strong age association with infection due to the NAP1 (i.e. the 027 ribotype AAMacD) strain and severe CDI. In addition, patients 60–90 years of age infected with NAP1 are approximately twice as likely to die or to experience a severe CDI-related outcome, compared with those with non-NAP1 infections. Patients > 90 years of age experience high rates of severe CDI, regardless of strain type….Efforts to control the spread of the NAP1 strain may lead to decreased rates of CDI and of severe CDI.”

16. Loo et al 03-11-11 New England Journal of Medicine “Host and Pathogen Factors for Clostridium difficile Infection and Colonization”

Conclusions: -

In this study, health care–associated C. difficile infection and colonization were differentially associated with defined host and pathogen variables. The NAP1 strain (i.e. the 027 ribotype. AAMacD) was predominant among patients with C. difficile infection, whereas asymptomatic patients were more likely to be colonized with other strains.”

3. Treatment of an episode of CDI

13. Wilson et el 07-05-10 Clinical Infectious Diseases 2010; 50(12): e77–e81

“Predictors of Death after Clostridium difficile Infection: A Report on 128 Strain-Typed Cases from a Teaching Hospital in the United Kingdom”

Conclusion: -

 “…..Metronidazole treatment in severe disease was associated with a higher rate of treatment failure and death.”

17. Shannon-Lowe et al 20-03-2010 BMJ “Prevention and Medical Management of Clostridium difficile infection”

4. Community acquired CDI 
9. Khanna et al 22-11-2011 American Journal of Gastroenterology 

"The epidemiology of community acquired Clostridium difficile infection-a population-based study.”

Conclusion: -

“In this population-based cohort, a significant proportion of cases of CDI occurred in the community. These patients were younger and had less severe infection than those with hospital-acquired infection. Thus, reports of CDI in hospitalized patients likely underestimate the burden of disease and overestimate severity”.
5. The role of Gastric Acid inhibitors and CDI

7. Scottish Medicines Consortium Briefing Paper: PPIs (Proton Pump Inhibitors) and Clostridium difficile infection. 21-06-2010 

Conclusion: - “These additional studies, when taken together, provide for further evidence that the use of PPIs can increase the risk for CDI and associated adverse effects”

8. Morrison et al 05-11-11 Clinical Infectious Diseases “Risk factors associated with complications and mortality in patients with Clostridium difficile Infection”

Conclusions. 

‘Data published elsewhere have suggested that acid suppression therapy is a risk factor for CDI acquisition and relapse. These findings suggest an additional role in increased severity of disease, including mortality, and merit further study.”
6. Clostridium difficile spores in the environment, routes of transmission and the goal of assured levels of environmental hygiene in preventing cases of CDI.

11. Best et al 23-04-10 Clinical Infectious Diseases 

"The potential for Airborne Dispersal of Clostridium difficile from Symptomatic Patients"

Conclusions. 

“Aerosolization of C. difficile occurs commonly but sporadically in patients with symptomatic CDI. This may explain the widespread dissemination of epidemic strains. Our results emphasize the importance of single-room isolation as soon as possible after the onset of diarrhea to limit the dissemination of C. difficile.”

(It also points to a method of developing an episode of CDI by inhaling and then ingesting spores of Clostridium difficile. AAMacD).
12. Carter et al 13.09.11 Nursing Times 

"Tackling C. difficile with environmental cleaning"

Conclusion: -

“The introduction of sporicidal wipes resulted in a significant reduction in C difficile rates. This supports the need to review and enhance traditional environmental cleaning regimens for preventing and controlling C difficile in acute settings.” (However, it does not document the presence and then the elimination of Clostridium difficile on the wards.)   .
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